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 ■ Skill development activities  have been added to the end 
of applicable chapters that instructors can use to assist 
 students in learning, practicing, and demonstrating practi-
cal patient assessment skills. 

 ■ Updated pharmacy practice content , including clinical 
practice guidelines, clinical skills, treatment recommenda-
tions, drug-induced symptoms, etc. 

 ■ Chapter bibliographies  are revised and updated to include 
the most pertinent clinical practice readings. Except for 
classic or benchmark entries that contain important text, 
illustrations, or tables, the bibliographies list publications 
from the past 7 years. 

 ORGANIZATIONAL PHILOSOPHY 
Patient Assessment in Pharmacy Practice  is divided in two 
parts. The chapters in Part I discuss global issues that are 
 related to assessing patients. Part I also contains chapters that 
discuss health-related problems that span many body systems 
(e.g., pain and nutrition). 

 Part II is presented through a body system, head-to-toe 
approach, which is the most effi cient and logical method 
for assessing a patient and for student learning. Within each 
chapter, we use a patient symptom approach because that is 
the most common way a patient assessment situation will 
present itself to the pharmacist. 

 CHAPTER STRUCTURE 
 Each chapter in Part II has fi ve major sections: Anatomy and 
Physiology Overview, Pathology Overview, System Assess-
ment (i.e., subjective information and objective information), 
Application to Patient Symptoms (i.e., case studies), and Skill 
Development Activities. 

 ■ Anatomy and Physiology Overview:  This section pro-
vides a basic overview—not extensive—so all readers have 
the same starting point. Preparatory levels may vary for 
 students and practitioners, so we felt that a basic, similar 
starting point was needed as a foundation for subsequent 
patient assessment discussion. For more extensive informa-
tion on anatomy and physiology, the reader is referred to 
specialty textbooks in these areas. 

 ■ Pathology Overview:  This section discusses the most com-
mon disease states a pharmacist will encounter as well as 
the most prevalent disease states for that particular body 

 
he enthusiastic response of instructors and students 
to the fi rst two editions of  Patient Assessment in 

 Pharmacy Practice  has been exciting and rewarding. In pre-
paring the third edition, the challenge has been to build on the 
strengths of the book while updating information and adding 
new features. The third edition continues to be a textbook for 
pharmacy students and practitioners that presents a practi-
cal approach to assessing a patient’s health-related problems. 
Over the past several years, the pharmacy practice culture has 
been transitioning to patient-centered care and medication 
therapy management rather than just focusing on the drug 
product. Within the patient-centered practice model, the phar-
macist is responsible not only for delivery of the drug product 
but also in managing the patient’s medication  regimen and 
improving health outcomes of the patient. An integral part 
of patient-centered care and medication therapy management 
involves patient assessment skills. 

 Unfortunately, most currently available health assessment 
books, which are intended primarily for medical and nursing 
students, focus on physical examination skills. Although this is 
an important piece of patient assessment, it is not the focus of 
pharmacy practice. Patient assessment within pharmacy prac-
tice focuses on gathering patient-specifi c information, evaluat-
ing that information, identifying drug-related problems, and 
formulating and implementing a patient care plan. Physical 
examination data plays a limited role as compared to the in-
formation gathered through the health and medication his-
tory. That is why we developed this book.  Patient  Assessment 
in Pharmacy Practice  has been written with one main goal in 
mind: to provide students and practitioners with a practical 
text that relates patient assessment skills to pharmacy practice. 

 NEW TO THE THIRD EDITION 
 ■   Chapter 1, Patient Assessment and the Pharmacist’s Role 
in Patient-Centered Medication Management Services , 
includes information regarding patient-centered care and 
medication therapy management (MTM) as they relate to 
patient assessment skills. 

 ■   Abnormal fi ndings , located within the subjective and 
 objective sections of the body system chapters, include 
more drug-related information applicable to patient symp-
toms and physical fi ndings. 

 ■   Patient cases  at the end of each body system chapter 
 include an increased emphasis on drug-related problems 
that  pharmacists routinely assess. 

 Preface 

T
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viii Preface

system. This is not meant to be an all-inclusive discussion 
of these disease states but rather a basic overview. As a 
large part of patient assessment entails correlating signs 
and symptoms with possible diseases, we felt that a basic 
foundational discussion was necessary. 

 ■   System Assessment  

 ●   Subjective Information:  The primary skill that a phar-
macist uses in nearly all practice settings is communica-
tion or, more specifi cally, patient interviewing to obtain 
the health and medication history (e.g., symptoms and 
medication utilization). The interviewing technique 
 ( INTERVIEW)  that we use is a combination of open-
ended questions as a starting point and then closed-ended 
questions to elicit more specifi c symptom data concerning 
the particular symptom. The goal is to  provide  focused 
direction to elucidate information relative to the specifi c 
disease states/symptoms discussed. 

 ●   Objective Information:  Physical examination and lab/ 
diagnostic tests are discussed as objective information. 
The physical examination is covered using a step-by-step 
approach with each technique  (TECHNIQUE )  to 
allow the novice learner to be able to easily follow the ap-
propriate procedures. Normal fi ndings are described with 
the technique and abnormalities  ( ABNORMALITIES)  are 
highlighted as a separate section after each technique. In 
addition, specifi c cautions  (  C A U T I O N )  are high-
lighted to emphasize particular maneuvers that are sensi-
tive to error or misinterpretation of results. 

 ■   Application to Patient Symptoms:  This section is de-
signed as patient cases to illustrate a practice situation in 
which pharmacists use patient assessment skills. We have 
 attempted to vary the practice settings in which these 
cases occur; however, the majority are in the community 
environment. 

  Each case includes: 

 ●   Patient–pharmacist  initial interaction 

 ●   Interview questions  with patient responses 

 ●   Objective assessment information  pertinent to the pa-
tient situation 

 ●   Discussion  to assist the student in analysis/evaluation of 
the subjective and objective patient data (i.e., the patient 
assessment process) 

 ●   Patient care plan  provides examples of documentation 
that should accompany patient-centered care activi-
ties. Documentation is required for all healthcare pro-
fessionals. However, pharmacists are relatively new in 
documenting their patient care interactions. We chose 
the SOAP note approach because it is the most common 
method of documentation used across all healthcare 
professions. 

 ●   Self-assessment and critical thinking questions  to assist 
the student in learning important information from the 
chapter. Answers to the self-assessment questions are 
provided at the end of the book. 

 ■   Skill Development Activities:  The activities listed at the 
end of the chapter are suggested for the instructor to use 
 possibly in a skills lab environment to assist students in 
learning, practicing, and demonstrating practical patient 

assessment skills. The activities are not meant to be all-in-
clusive, and instructors are encouraged to expand accord-
ing to their particular learning environment. 

 PEDAGOGICAL FEATURES 
 Nearly all chapters include numerous pedagogical features 
that enhance the book’s mission as a practical text that 
 applies patient assessment skills to the pharmacy practice 
setting. 

 ■  Boxes and Tables: 

 Throughout each chapter, special boxes highlight consistent 
categories of information from chapter to chapter. These 
 include: 

 ●  Signs and Symptoms: list the most common subjective 
and objective fi ndings related to the primary disease 
states discussed in that chapter 

 ●  Drug-Induced Symptoms: list drugs that may cause signs 
or symptoms discussed in that chapter 

 ●  Causes of Disease: list common non–drug-related causes 
of diseases 

 ●  General boxes: list content material that requires empha-
sis but does not fi t the previous categories 

 ●  Tables are also used throughout the text to highlight 
 important information that may be more challeng-
ing for the reader/student to understand in basic text 
 format. 

 ■   Key Terms  (boldface text) for each chapter are listed im-
mediately prior to the Anatomy and Physiology Overview. 
These terms are defi ned in text directly following each term 
as well as in the glossary at the end of the book. 

 ART 
 To illustrate the textbook, fi gures have been chosen that 
will assist the reader’s understanding of the patient assess-
ment process. Specifi cally, photographs are used in nearly all 
chapters to illustrate physical examination techniques as well 
as abnormal fi ndings. Line drawings are used to illustrate 
 normal anatomy and physiology. 

 SPECIAL INCLUSIONS/EXCLUSIONS 
 It was a challenge to the authors to decide how to approach 
the physical examination techniques in this text. As previously 
stated, this area of pharmacy practice is frequently limited. 
However, the role of the pharmacist is expanding. Collabora-
tive drug therapy management is on the rise and, thus, the 
role of the pharmacist in patient care and medication therapy 
management is growing. In addition, schools and colleges of 
pharmacy take varied approaches when teaching this material 
in their curriculum. Therefore, we chose to include physical 
examination techniques that are commonly used in practice 
today (e.g., blood pressure measurement) as well as tech-
niques that may be used only in specialty practices today or 
may provide future practice opportunities (e.g.,  auscultating 
breath sounds). 
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 Preface  ix

 SUMMARY 
  Patient Assessment in Pharmacy Practice  is a textbook that 
assists the student in applying patient assessment skills to the 
pharmacy practice setting. It is the result of years of phar-
macy practice experience and teaching. Throughout the 
manuscript preparation and book production, every effort 
has been made to develop a book that is informative, instruc-
tive, and practical. It is our hope that we have accomplished 
these goals. 

 INKLING EBOOK VERSION 
  Patient Assessment in Pharmacy Practice , Third Edition, in-
cludes an eBook and the following resources on the Inkling 
platform: 

 ■  Application Videos ( ), demonstrating patient consulta-
tion skills for common patient situations that students need 
to learn to succeed in the pharmacy practice setting 

 ■  Physical Examination Videos ( ), demonstrating approaches 
to physical assessment of body systems 

 ■  Heart and Lung Sounds audio program 
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port, encouragement, and suggestions, your comments were gratefully received and were helpful. 
To the reviewers who spent considerable time in reviewing the second edition, your suggestions and 
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thanks for their professional contribution to the content. To the pharmacy faculty and students who 
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this book possible. 
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inspiration and source from which came many ideas for this book. It is my hope that future students 
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 Most importantly, I am grateful to my wonderful family. Their love and steadfast support and 
encouragement kept me going throughout the revision process. 

 Rhonda M. Jones, PharmD 
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2

Rhonda M. Jones

Patient Assessment and 
the Pharmacist’s Role 
in Patient-Centered 
Medication Management 
Services

GLOSSARY TERMS

 ◗ Drug therapy problem
 ◗ Medication management services
 ◗ Patient assessment
 ◗ Pharmaceutical care
 ◗ Pharmacotherapy workup

  JB is a 74-year-old man who comes to the pharmacy for a refi ll of his 
antihypertensive medication, lisinopril. As he approaches the phar-
macy counter, he loses his balance slightly, but he catches himself on 
the counter. The pharmacist asks, “Are you okay, Joe?” The patient 
answers, “Oh, yes, I’m fi ne. I just stumbled a little. I do that quite 
often these days. I need a refi ll of my blood pressure medicine.” The 
pharmacist pulls up Joe’s drug therapy profi le on the computer screen 
and asks, “What’s the name of the medication?” The patient answers, 
“I need my lisinopril.” 

 In the real-life example of an interaction between a patient and a 
pharmacist cited earlier, there exists an opportunity for the pharmacist 
to either ignore the patient’s loss of balance and proceed with refi lling 
his lisinopril or the pharmacist can gather further patient information 
(both subjective and objective); assess the data; and, possibly, iden-
tify, resolve, and even prevent a drug-related problem (or problems). 
In other words, the pharmacist has the opportunity to put into prac-
tice the philosophy of patient-centered care, which is the key com-
ponent of pharmaceutical care. When pharmacists provide this type 
of care, they are using all their knowledge and skills to benefi t the 
patient. Pharmacists have more to offer patients than safe delivery of 
drug products—they have the ability and opportunity to help improve 
not only the patient’s health but also the patient’s quality of life. It goes 
beyond the traditional, product-oriented role of the pharmacist to the 
contemporary role of the pharmacist providing medication manage-
ment services. 

 PHARMACEUTICAL CARE AS PROFESSIONAL 
PRACTICE 
 In 1990, Hepler and Strand defi ned  pharmaceutical care  as the “respon-
sible provision of drug therapy for the purpose of achieving defi nite 
outcomes that improve a patient’s quality of life. These outcomes are 
(1) cure of a disease, (2) elimination or reduction of a patient’s symp-
toms, (3) arresting or slowing of a disease process, or (4) preventing a 
disease or symptoms.” 
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 The central component of pharmaceutical care is caring 
about the patient. It is about sincerely having concern for the 
patient and taking the time and effort to help that patient 
as a pharmacist and healthcare professional. If the pharma-
cist truly cares about the patient, then that pharmacist will 
incorporate the pharmaceutical care philosophy into his or 
her practice, regardless of practice setting (e.g., community, 
acute care/hospital, ambulatory care, home care, nursing 
home, etc.) or potential obstacles. Pharmaceutical care is de-
signed to complement existing patient care practices to make 
drug therapy more safe and effective. 

 Since Hepler and Strand fi rst introduced the concept 
of pharmaceutical care, the American Pharmacists Asso-
ciation (APhA) and the American Society of Health-System 
Pharmacists (ASHP) have expanded the initial description 
through their  Principles of Practice for Pharmaceutical 
Care  and “Statement on Pharmaceutical Care,” respec-
tively. ASHP’s statement described fi ve primary elements 
of pharmaceutical care: “it is  medication-related ; it is  care
that is  directly provided  to the patient; it is provided to 
produce  defi nite outcomes ; these outcomes are intended to 
improve the patient’s  quality of life ; and the provider (phar-
macist) accepts personal  responsibility  for the outcomes.” 
The APhA Principles   delineate fi ve key characteristics of 
pharmaceutical care: 

 ■  A professional relationship must be established and 
maintained. 

 ■  Patient-specifi c medical information must be collected, or-
ganized, recorded, and maintained. 

 ■  Patient-specifi c medical information must be evaluated and 
a drug therapy plan developed mutually with the patient. 

 ■  The pharmacist assures that the patient has all supplies, in-
formation, and knowledge necessary to carry out the drug 
therapy plan. 

 ■  The pharmacist reviews, monitors, and modifi es the thera-
peutic plan as necessary and appropriate, in concert with 
the patient and healthcare team. 

 More specifi cally, the pharmacist also has three primary 
responsibilities within the practice of pharmaceutical care: 
(1) to ensure that the patient’s drug therapy is appropriately 
indicated, the most effective available, the safest possible, 
the most convenient to take, and the most economical; (2) to 
identify, resolve, and prevent any drug therapy problems; and 
(3) to ensure that the patient’s therapeutic goals are met and 
that optimal health-related outcomes are attained. These re-
sponsibilities focus on addressing the patient’s drug therapy 
problems. 

 A  drug therapy problem  is any undesirable event experi-
enced by the patient that involves drug therapy and that actu-
ally (or potentially) interferes with a desired patient outcome. 
In other words, a drug therapy problem is a patient problem 
that is either caused by or may be treated with a drug. Drug 
therapy problems within society cause a signifi cant amount 
of morbidity and mortality. It has been estimated that drug-
related morbidity in the United States costs several billion 
dollars annually. Common drug therapy problems and their 
causes are listed in Table 1.1, which groups drug therapy 
problems into seven major categories. For the pharmacist 
to resolve identifi ed drug therapy problems and to prevent 

TABLE 1.1  Common Drug Therapy Problems 
and Their Causes

Drug Therapy Problems Possible Causes

Unnecessary drug therapy No indication
Duplicate therapy

Wrong drug Contraindications present
Drug not indicated for 

 condition
More effective medication 

available
Drug interaction
Indication refractory to drug
Inappropriate dosage form

Dose too low Wrong dose
Inappropriate frequency
Inappropriate duration
Incorrect storage
Incorrect administration
Drug interaction

Dose too high Wrong dose
Inappropriate frequency
Inappropriate duration
Incorrect administration
Drug interaction

Adverse drug reaction Undesirable drug side effect
Allergic reaction
Drug interaction
Incorrect administration
Dose changed too quickly
Unsafe drug for the patient

Noncompliance Cannot afford drug
Does not understand 

 instructions on how to 
take the drug

Cannot swallow/administer 
the drug

Prefers not to take the drug
Drug not available

Additional drug therapy Untreated condition
Prophylactic therapy
Synergistic therapy

Adapted from Cipolle RJ, Strand LM, Morley PC. Drug therapy problems. 
In: Cipolle RJ, Strand L, Morley P, eds. Pharmaceutical Care Practice: The 
Patient-Centered Approach to Medication Management, 3rd ed. New York: 
McGraw-Hill, 2012:141–181.
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 future problems, he or she must understand the causes of 
these problems. Those listed in Table 1.1 are not all-inclusive, 
but they do focus on the most common causes of the various 
drug-related problems. In order to identify, resolve, and pre-
vent drug therapy problems, pharmacists must ensure that the 
following needs are met: 

 ■  Patients have an  appropriate indication  for every drug they 
are taking. 

 ■  Patients’ drug therapy is  effective . 
 ■  Patients’ drug therapy is  safe . 
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4 PART I   OVERVIEW OF PATIENT ASSESSMENT

 provides. On the other hand, objective data, such as vital 
signs and laboratory tests, are observable; can be measured; 
and are not infl uenced by memory, emotion, or prejudice. 

 The nature of the medication history can be confusing 
and a topic of debate. Many pharmacists consider it to be 
subjective because it is information typically provided by the 
patient. Others believe that because it can be confi rmed with 
the computerized medication profi le from the pharmacy, the 
medication history is objective. Although typically considered 
objective, the same can be said of laboratory results or vital 
signs—they can be supplied by the patient or obtained from 
the lab, patient’s chart, or measured directly. Strictly speaking, 
patient-provided data are subjective unless the pharmacist can 
measure it directly (e.g., blood pressure) or verify the informa-
tion with the lab, patient’s chart, or computerized medication 
profi le/refi ll record. A common situation that occurs is using 
the computerized dispensing record as the medication history. 
By doing this, it may not include over-the-counter medications, 
physician samples, etc. It is best if the pharmacist obtains a 
thorough history from the patient and then verifi es as much as 
possible with the computerized medication record. Chapter 3 
provides a detailed description of interviewing techniques and 
components of the health and medication history. 

 Ways in which subjective and objective data can be 
 obtained include talking with the patient as well as with his 
or her caregiver, physician, or other healthcare professional; 
reviewing the prescription, drug therapy profi le, or other 
pharmacy records; reviewing the patient’s medical record, if 
available; and obtaining physical assessment data (e.g., mea-
suring vital signs). 

 Patient Assessment 
 A key component of the patient care process just described 
is  assessment  of the patient’s health and drug-related infor-
mation. For pharmacists to successfully incorporate pharma-
ceutical care (i.e., patient-centered care) into their practice, 
they must have knowledge and skills in  patient assessment . 
Once all the pertinent subjective and objective information 
has been obtained, the pharmacist assesses that informa-
tion and looks for drug therapy problems (see Table 1.1). 
 Patient assessment  is defi ned as the process through which 
the pharmacist evaluates patient information (both subjective 
and objective) that was gathered from the patient and other 
sources (e.g., drug therapy profi le, medical record, etc.) and 
makes decisions regarding (1) the health status of the patient, 
(2) drug therapy needs and problems, (3) interventions that 
will resolve identifi ed drug problems and prevent future prob-
lems, and (4) follow-up to ensure that patient outcomes are 
being met. The primary purpose of patient assessment is to 
identify, resolve, and prevent drug therapy problems. Because 
the responsibilities of pharmaceutical care and patient assess-
ment are so intertwined, a pharmacist cannot adequately pro-
vide pharmaceutical care without assessing patients. 

 As with collecting patient data, it is best to use a systematic, 
consistent process for patient data evaluation and assessment. 
This framework for organizing and evaluating patient-specifi c 
data is termed the  pharmacotherapy workup  and should be 
used each time the pharmacist makes a drug therapy decision. 
Figure 1.2 illustrates the components involved with the phar-
macotherapy workup. During the pharmacotherapy workup, 
the pharmacist systematically and repeatedly questions and 

 ■   Patients can comply  with drug therapy and other aspects 
of their care plan. 

 ■  Patients  have all drug therapies necessary  to resolve any 
untreated indications. 

 PATIENT CARE PROCESS 
 The best way to think about pharmaceutical care within 
pharmacy practice is in terms of the work and interactions 
that occur between the patient and pharmacist. To fulfi ll the 
pharmaceutical care responsibilities and attain the goals of 
therapy (i.e., appropriate, effective, safe, convenient, and 
economical drug therapy), the pharmacist must use a con-
sistent, systematic, and comprehensive process: the patient 
care  process. Figure 1.1 illustrates the steps of the patient care 
 process. It starts with initiating a relationship with the pa-
tient. This relationship can begin with the patient bringing a 
new prescription to the pharmacy, requesting a refi ll prescrip-
tion, asking a question about a nonprescription product, or 
asking about symptoms he or she is experiencing. During the 
next step, the pharmacist gathers all the pertinent information 
to evaluate the patient’s health problems and drug therapy ap-
propriately. The specifi c actions involved with this step will 
vary according to the patient’s health problems, drug therapy, 
and any corresponding drug therapy problems. The informa-
tion that is obtained may be both subjective and objective. 
Subjective information, such as patient symptoms or chief 
complaint, general health and activity level, history of present 
illness, past medical history, and social history, is obtained di-
rectly from the patient and/or caregiver and typically cannot 
be directly measured. Because subjective data cannot be mea-
sured or observed, pharmacists are limited in their ability to 
verify the accuracy of these data that the  patient or caregiver 

Initiate relationship with the patient or caregiver.

Gather patient information
(subjective and objective).

Assess information
(patient assessment).

Develop patient care plan.

Implement care plan/intervention.

Follow-up.

FIGURE 1.1  Patient care process.
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evaluates the drug therapy’s indication, effectiveness, safety, 
compliance, and untreated indications. The pharmacotherapy 
workup refl ects the cognitive process involved with the pa-
tient assessment process. 

 Box 1.1 lists a series of questions that will help guide the 
student or new pharmacist through the workup and assessment 
process. The basis of these questions and the pharmacist’s assess-
ment of patient information relates to the drug therapy needs de-
scribed earlier (i.e., appropriate indication, effectiveness, safety, 
compliance, and untreated indications) and potential for drug-
related problems. Although this evaluation process may seem 
complex and overwhelming, discovery of drug-related problems 
can begin in response to two basic questions: Is the patient’s 
problem caused by drug therapy? Can the patient’s problem(s) 
be treated with drug therapy? Further analysis and identifi cation 
of drug-related problems occurs through continuous asking of 
fi ve logical questions regarding drug therapy needs: 

 ■  Does the patient have an appropriate  indication  for each of 
his or her drug therapies? 

 ■  Are these drug therapies the most  effective  for his or her 
medical condition? 

 ■  Are the drug therapies causing any  adverse / side effects ? 
 ■  Is the patient able and willing to  comply  with the drug 
therapies instructed? 

 ■  Is each of the patient’s  medical problems / symptoms / 
complaints being treated  with drug therapy (if appropriate)? 

 For experienced pharmacists who routinely provide patient-
centered care, these questions typically are answered simulta-
neously while gathering patient information during the health 
and medication history and physical assessment. In reality, the 
pharmacist is continuously processing and evaluating patient 
data as he or she is gathering it. 

 If time is short, the easiest way to begin the assessment pro-
cess is to prepare a list of the patient’s medications and then a 
list of the patient’s diseases, symptoms/complaints, and medi-
cal problems. The pharmacist can then compare the informa-
tion in the two lists, matching the diseases, symptoms, and 
problems to the medications. Identifi cation of any medications 
without indications or any symptoms/diseases without medi-
cations, which are both drug-related problems, can be the fi rst 
step of the patient assessment process. The next step would 
then be evaluating the dose, dosing regimen, and dosage form 
to make sure that they are the safest and most effective for the 
patient. However, the pharmacist wanting to practice patient-
centered care must keep in mind that not all drug therapy 
problems can be identifi ed from just the prescription or medi-
cation profi le and a list of patient diseases. To make sure that 

Based on information in Tomechko MA, Strand LM, Morley PC, et al.
Q and A from the pharmaceutical care project in Minnesota. Am Pharm 
1995;NS35(4):30–39.

 ■ Are any of the patient’s complaints/symptoms or abnor-
mal objective/physical fi ndings due to drug therapy?

 ■ Consider possible adverse effects of drug therapy.
 ■ What are the other possible causes of the patient’s 

complaints/symptoms or abnormal objective/physical 
fi ndings?

 ■ Consider other medical conditions.
 ■ Are each of the medications appropriately indicated?

 ■ Appropriate medical condition for each drug?
 ■ Are each of the medications the most effi cacious and 

the safest possible?
 ■ For the medical condition?
 ■ For the patient? (Consider age, gender, renal and 

liver function, other medical conditions, and  adverse 
effects.)

 ■ Is the dose the most effective and the safest possible?
 ■ Correct dose? (Consider age, renal and liver func-

tion, weight, and other medical conditions.)
 ■ Is the patient experiencing any adverse effects from 

the drug therapy?
 ■ If yes, can any of the adverse effects be resolved?

 ■ Are there any drug interactions that will impair effi cacy 
or safety?

 ■ Consider prescription and nonprescription drugs.
 ■ Are there any drug–food or drug–laboratory test 

interactions?
 ■ Is the patient able to follow the drug regimen?

 ■ Does the patient understand how to appropriately 
take the medications?

 ■ Can the patient afford the drug therapy?
 ■ Does the patient need additional drug therapy for an 

untreated indication? Synergism with current therapy? 
Prophylaxis?

1.1 Patient Assessment QuestionsMEDICATION

INDICATION

EFFECTIVENESS

SAFETY

COMPLIANCE

UNTREATED
INDICATIONS

Medical problems

Signs and symptoms

Lab values

Patient behavior

Goals of therapy/
patient outcomes

Adverse
effects/toxicity

Signs and symptoms

Lab values

FIGURE 1.2  Pharmacotherapy workup. (Based on information 
in Cipolle RJ, Strand LM, Morley PC. The assessment. In: Cipolle 
RJ, Strand L, Morley P, eds. Pharmaceutical Care Practice: The 
Patient-Centered Approach to Medication Management, 3rd ed. 
New York: McGraw-Hill, 2012:183–235.)
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6 PART I   OVERVIEW OF PATIENT ASSESSMENT

plan has been implemented, the patient care process recycles 
once again. The pharmacist may need to gather more data, 
assess the patient’s progress, and adjust the plan  accordingly. 

 DOCUMENTATION 
 Documenting a patient care encounter is a critical and essen-
tial step in the pharmaceutical care process. It is commonly 
understood among pharmacy practitioners that “if you didn’t 
document it, you didn’t do it.” Documentation is a valuable 
communication tool for future encounters with that patient 
and with other healthcare professionals. Other reasons why 
documentation is so critical to the patient-centered care process 
are listed in Box 1.2. Currently, several different methods are 
used to document patient care and PCPs, and various computer 
software options are available to assist the pharmacist with this 
process. Good documentation is more than just fi lling out a 
form, however; it should facilitate good patient care. Charac-
teristics of useful documentation of patient encounters include: 

 ■  Information that is neat, organized, and able to be found 
quickly 

 ■  Information that is easily understandable, so that any health-
care professional can determine what the problems were, 
what actions were taken, and what follow-up is needed 

 ■  Accurate subjective and objective information 
 ■  An assessment of the patient information, focusing on drug 
therapy problems 

 ■  A plan to resolve any problems that were identifi ed 
 ■  A therapeutic monitoring plan for future follow-up to 
 ensure that any problems are resolved and that patient out-
comes are met 

 SOAP Note 
 The most common—and universally recognized—format for 
documenting patient information in the healthcare system is 
the SOAP note, which is an acronym that stands for   S ubjective, 
O bjective,  A ssessment, and  P lan. Each term refl ects a section 
of the note that contains a specifi c type of information. Using a 
systematic and consistent format, such as the SOAP note, makes 
the documentation of patient care encounters more effi cient. 
The SOAP note is the format that we will be using through-
out the book to document cases in a PCP. The  subjective and 
objective sections contain information from the patient and/or 

all patient outcomes are met and not to miss any drug-related 
problems, pharmacists need to obtain and evaluate patient 
signs and symptoms, laboratory values, physical exam data, 
patient compliance, and goals of therapy. These components 
are integral to a thorough assessment of the patient and identi-
fi cation, resolution, and prevention of drug-related problems. 

 Many times, pharmacists do not have access to patient data 
such as lab values or physical exam information (e.g., blood 
pressure readings, blood glucose values). To compensate for 
this missing information, pharmacists are beginning to learn 
and use pertinent physical assessment skills in their practice. 
Examples of physical assessment techniques that are being 
applied within pharmacy practice include inspection of skin 
abnormalities, blood pressure and heart rate measurement, 
peak fl ow readings, bone density testing, blood glucose levels, 
and cholesterol values. Whether physical assessment is per-
formed by a pharmacist or another healthcare professional, 
at a minimum, pharmacists must have an understanding of 
the physical assessment process and the corresponding data 
obtained if they are to provide adequate pharmaceutical care 
to patients. The intent of this book is to enhance understand-
ing of basic physical examination techniques and data as they 
apply to patient-centered care—not necessarily for pharma-
cists to become profi cient in each of these techniques and 
“ diagnose” the patient. 

 Once all drug-related problems have been identifi ed, it is 
then necessary to determine the cause for each. Knowing the 
cause of each drug-related problem leads to the most effective 
solution for the patient. The identifi ed drug therapy problems 
are then categorized and prioritized, along with correspond-
ing goals and goal criteria (i.e., patient outcomes), and they 
are documented in the patient care plan (PCP) or pharmacy 
note. Integral to the PCP are the solutions to these problems, 
which are commonly known as  interventions .  Interventions
are primarily the actions needed to resolve identifi ed drug 
therapy problems or to prevent potential problems in the fu-
ture. These may include (but are not limited to) educating and 
counseling the patient about drug therapy or health-related 
issues, contacting another healthcare professional to obtain 
more patient information or to make recommendations about 
drug therapy, recommending new or alternate (drug and non-
drug) therapy, and referring the patient to another healthcare 
professional. Secondary interventions ensure that the patient 
achieves the goals of therapy. The particular type of interven-
tion varies according to the patient’s needs, goals of therapy, 
and the drug therapy problems that are identifi ed. 

 Another part of the PCP is the follow-up evaluation, com-
monly termed the  monitoring plan , which outlines factors 
that will determine attainment of the desired patient outcomes 
(e.g., blood pressure measurement, laboratory data, or talking 
with the patient). In selecting the most appropriate interven-
tion and monitoring plan, the pharmacist should also actively 
consider the patient’s needs and desires and incorporate these 
into development of the plan. Ideally, the patient should be 
involved throughout the entire pharmaceutical care process. 
The fi nal step of the PCP, which is frequently overlooked 
or eliminated due to time constraints, is implementing the 
 monitoring plan and follow-up to determine the outcomes of 
drug  therapy. For example, the pharmacist may contact the pa-
tient to evaluate drug therapy compliance or drug side effects. 
Other follow-up actions may include measuring vital signs or 
checking other physical or laboratory data. Note that after the 

Based on information in Currie JD. Documentation. In: Rovers JP, Currie 
JD, Hagel HP, et al, eds. A Practical Guide to Pharmaceutical Care, 3rd ed. 
Washington, DC: American Pharmaceutical Association, 2007:139–160.

 ■ Provides a permanent record of patient information
 ■ Provides a permanent record and evidence of pharma-

ceutical care activities by the pharmacist
 ■ Communicates essential information to other pharma-

cists and healthcare professionals
 ■ Serves as a legal record of patient care that was 

 provided
 ■ Provides evidence of patient interventions and medica-

tion therapy management services for reimbursement

1.2 Value of Documentation
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to ensure that problems are actually corrected, future prob-
lems do not develop, and drug therapy goals are met. The 
follow-up should include monitoring parameters that need to 
be assessed as well as the interval for the next assessments 
(e.g., “Check blood pressure—2 weeks.”). It is also helpful 
to include guidelines concerning what should be done with 
the data at the time of the follow-up (e.g., “Check blood 
pressure in 2 weeks. If  � 140/90 mm Hg and no side effects, 
continue current medications. If 140 to 160/90 to 100 mm 
Hg, recheck blood pressure in 2 weeks. If  � 160/100 mm Hg, 
increase lisinopril to 40 mg QD. If having side effects [cough, 
light-headedness, dizziness], may need to change to doxazo-
sin, 2 mg QHS.”). This information expedites the follow-up 
process, especially if a different pharmacist sees the patient at 
this time. A general rule of thumb is that a colleague should 
be able to read, interpret, and act on the plan if the pharma-
cist who documented the note is not available. 

 Problem-Oriented Note 
 In the problem-oriented note, a patient’s active problems are 
listed and a SOAP note is written for each problem or closely 
related group of problems. The problems may be regarding 
the patient’s disease states or may be drug therapy problems. 
If the patient assessment does not reveal any drug therapy 
problems, then the note should be so titled (e.g., “No drug 
therapy problems identifi ed.”), and suffi cient data that led to 
this conclusion should be included in the SOAP note.  Because 
both the SOAP note (with all the problems documented 
in one note) and the problem-oriented note are commonly 
used, either format is acceptable. The same format, however, 
should be used consistently from pharmacist to pharmacist 
at a particular practice site. Throughout this book, the SOAP 
note format is used to document the PCP or pharmacy note 
when illustrating patient case scenarios. 

 OPPORTUNITIES FOR PATIENT 
ASSESSMENT 
 As described previously, patient assessment is an integral part 
of the patient-centered pharmaceutical care process. Further-
more, pharmacists are in a unique and infl uential position to 
incorporate patient assessment skills, identify drug-related 
problems, and improve patient outcomes. The most common 
settings in which pharmacists can have an impact are directly 
involved, in some manner, with patient care. These include 
hospitals, long-term care facilities, ambulatory/outpatient 
clinics, and community pharmacies. In the hospital setting, 
pharmacists routinely evaluate patient health records and 
drug therapy regimens; reconcile patient medications upon 
admission; counsel patients about their medications upon 
discharge from the hospital; and provide specialty clinical 
services, such as pharmacokinetic monitoring, drug and nu-
trition information, pediatrics, critical care, infectious disease, 
and cardiology. Long-term care facilities offer unique patient 
assessment opportunities because a pharmacist’s review and 
evaluation of each patient’s medical record and drug therapy 
on a monthly basis is mandated by the U.S. Federal Govern-
ment. In ambulatory/outpatient clinics, pharmacists counsel 
and educate the patient about medications as well as evalu-
ate the patient’s medical record and drug therapy  regimens. 

caregiver, physical exams, as well as laboratory and diagnostic 
tests. Drug therapy problems are identifi ed from the subjective 
and objective information and are documented in the assess-
ment section. The plan describes needed actions to resolve the 
drug therapy problems identifi ed and monitoring/follow-up for 
evaluation of drug therapy outcomes. 

 The subjective section includes information that is given by 
the patient, family members, signifi cant others, or  caregivers. 
The type of information in this section includes: 

 ■  Complaints/symptoms or reason for the visit from the 
 patient in his or her own words (chief complaint) 

 ■  Recent history that pertains to those symptoms (history of 
present illness) 

 ■  Past medical history 
 ■  Medication history, including compliance and adverse effects 
(from the patient, not the computerized medication profi le) 

 ■  Allergies 
 ■  Social and/or family history 
 ■  Review of systems 

 The objective section includes data that are obtained from 
the patient and that can be measured objectively. Common 
information in this section includes: 

 ■  Vital signs 
 ■  Physical fi ndings or physical examination (if possible) 
 ■  Laboratory test results (from the lab if available, not from 
the patient) 

 ■  Serum drug concentrations (if available) 
 ■  Various diagnostic test results (if available) 
 ■  Computerized medication profi le with refi ll information 
(if available) 

 Because other healthcare professionals also commonly 
generate certain objective data (e.g., physical examination 
data generated by physicians or physician assistants or labo-
ratory test data generated in a clinical or an institutional set-
ting), it is helpful if the date and who generated the data are 
included with the specifi c information documented. 

 The assessment section of the SOAP note involves critical 
thinking and analysis by the pharmacist. The pharmacist ana-
lyzes the subjective and objective information and determines 
the health status of the patient, if the patient is experiencing 
any drug-related problems, and if the patient’s health out-
comes are being met as described in detail earlier. If a problem 
is identifi ed for the fi rst time, adding a notation of “newly 
identifi ed” after the problem (e.g., “Hypertension—newly 
identifi ed.”) is helpful. Likewise, for a follow-up assessment 
or reevaluation of a problem, adding “resolved,” “worsened,” 
or “stable” (e.g., “Gastritis caused by glucophage therapy—
resolved.”) is also helpful. In addition, the assessment section 
provides the basis or rationale for the plan section. 

 The plan section involves actions that were—or need to 
be—taken to resolve any problems that have been identi-
fi ed. Suffi cient detail needs to be included, but without being 
too lengthy, so that future pharmacists or other healthcare 
professionals can easily understand what took place during 
the patient encounter and what follow-up actions are nec-
essary. Thus, a critical component of the plan is follow-up 
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 Medication management services are designed to optimize 
patient outcomes through improved medication use, reduce 
the risk of adverse events and drug interactions, and increase 
patient compliance for targeted benefi ciaries. These benefi cia-
ries include those with multiple chronic disease states such as 
diabetes, hypertension and hyperlipidemia, multiple medica-
tions covered under Part D, and outpatient medication costs 
that exceed an amount to be determined by the U.S. Depart-
ment of Health and Human Services (DHHS). 

 Medication management services may encompass a broad 
array of consultation activities and are very similar to the pa-
tient-centered care activities described earlier. At a minimum, 
medication management requires the pharmacist to review all 
medications the patient is taking, identify adverse drug effects 
and drug interactions, and determine patient compliance with 
the prescribed medication regimen. A more comprehensive 
approach includes the steps listed in Table 1.2. 

 MTM consultation would also include evaluation of any 
drug-related problems which will improve the patient’s health-
care outcomes and/or reduce drug costs as described in detail 

Typical areas of focus for patient assessment  activities include 
anticoagulation, diabetes, hypertension, and lipid clinics. 
Ambulatory clinics are the most common setting in which 
pharmacists perform physical examination activities with pa-
tients (e.g., blood pressure measurement). 

 Because community pharmacies are typically associated 
with the drug product rather than with patient care, they are 
sometimes overlooked as a setting for pharmaceutical care or 
patient assessment activities; however, the converse is actually 
true. The community pharmacy provides abundant oppor-
tunities for patient assessment on a daily basis. Community 
pharmacists are the most accessible healthcare professional 
and are routinely trusted by society. In addition, the self-care 
revolution is infl uencing the number of individuals who are 
using nonprescription products. Self-care is anything that a 
patient does on his or her own to identify, treat, or prevent 
illness/disease or increase his or her sense of wellness without 
consulting a healthcare professional. The self-care movement 
is being partly fueled by an increasing number of prescription 
drugs being reclassifi ed as nonprescription drugs, escalating 
elderly population (age  � 65 years), infl ated healthcare costs, 
and a high percentage of underinsured or uninsured people in 
the United States. Other infl uential factors include healthcare 
information being readily available on the Internet, patients 
becoming more educated and empowered about healthcare 
and treatment options, as well as patients preferring the con-
venience and decreased cost associated with self-treatment 
versus the time and expense required to visit a medical pro-
vider. Pharmacists are the most logical healthcare provider to 
assist and guide patients in making wise choices about non-
prescription products, dietary products, and/or homeopathic 
medications as well as when to consult a physician. 

 MEDICATION THERAPY MANAGEMENT 
SERVICES 
 Another ideal patient care opportunity for pharmacists is the 
provision of  medication management services  (also known 
as  medication therapy management  [MTM]), which are the 
identifi able practice activities surrounding the professional re-
sponsibility of managing a patient’s medications (i.e., a com-
prehensive assessment of the patient’s drug-related needs, an 
individualized care plan to determine desired goals of therapy 
with the patient, and appropriate follow-up to evaluate pa-
tient outcomes that result from the care plan). These activities 
are needed to meet the standard of care, which ensures each 
patient’s medications are individually assessed to determine 
that each medication is appropriate for the medical condi-
tion being treated, that the medication is being effective and 
achieving the goals established, that the medication is safe for 
the patient in the presence of comorbidities and other medica-
tions the patient may be taking, and the patient is able and 
willing to take the medication as intended. 

 Medication management services are relatively new. The 
term and surrounding activities became more pronounced in 
2006 when the U.S. Federal Government implemented a new 
Medicare drug benefi t (Part D), in which the elderly popula-
tion receives coverage for outpatient prescription medications. 
As part of the new Medicare Part D benefi t, a new service was 
needed to help patients manage these covered medications, 
which evolved into the term  medication therapy management . 

TABLE 1.2  Guidelines for Comprehensive 
Medication Management

An assessment of the patient’s medication-related needs

 ■ All medications are reviewed and documented with 
the patient.

 ■ The medication experience of the patient is discussed 
and recorded.

 ■ The patient’s medication history including allergies/
reactions is taken.

 ■ All current medications and their doses (the way they 
are actually being taken by the patient) are reviewed 
with the  patient and documented.

 ■ Each medication is assessed for the medical condition 
or indication for which it is taken.

 ■ The clinical status of the patient is assessed/deter-
mined for each drug/condition treated/prevented.

 ■ The clinical goals of therapy for each medication are 
ascertained and documented.

Identifi cation of the patient’s medication-related problems
 ■ Indication/appropriateness of the medication
 ■ Effectiveness of the medication
 ■ Safety of the medication
 ■ Compliance/adherence to the medication

Develop a patient care plan with individualized therapy 
goals and personalized interventions.

 ■ The patient’s medication care plan is developed by the 
pharmacist directly with the patient and in collabora-
tion with the primary care team/healthcare providers.

Follow-up evaluation to determine actual patient outcomes
 ■ Follow-up evaluations allow the pharmacist in collabo-

ration with the primary care medical team to determine 
the actual outcomes resulting from the recommended 
interventions.

Adapted from PCPCC Resource Guide: Appendix A: Guidelines for the 
practice and documentation of comprehensive medication management in 
the patient-centered medical home. https://www.pcpcc.org/sites
/default/fi les/resources/Appendix_A_Guidelines_for_the_Practice_and
_Documentation.pdf. Accessed December 16, 2014.
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earlier in the chapter. If any drug therapy problems are identi-
fi ed, the pharmacist intervenes to correct or resolve the problem 
and establishes a follow-up monitoring plan. Interventions may 
include working with the patient/caregiver or collaborating with 
the prescriber to address specifi c medication problems. MTM 
consultations also provide opportunities for pharmacists to edu-
cate and counsel patients about appropriate medication use and 
strategies to enhance medication regimen adherence. In addition, 
the pharmacist needs to document patient interactions not only 
for good patient care but also for reimbursement of services. 

 Example 
 The case from the beginning of the chapter is reproduced and 
continued in the “Case Study” section. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Briefl y describe the concept of pharmaceutical care. 
  2. What are the pharmacist’s primary responsibilities in 

providing pharmaceutical care to patients? 
  3. Briefl y describe how the concept of patient assessment 

is intertwined with pharmaceutical care. 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n 

  1. In the patient case example discussed in this chapter, 
the patient’s hypotension was probably caused by non-
compliance with the lisinopril. As a pharmacist who 
provides pharmaceutical care, what would you do if the 

C A S E  S T U D Y
JB is a 74-year-old man who comes to the pharmacy for 
a refi ll of his antihypertensive medication, lisinopril. As he 
approaches the pharmacy counter, he loses his balance 
slightly, but he catches himself on the counter. The phar-
macist asks, “Are you okay, Joe?” The patient answers, 
“Oh, yes, I’m fi ne. I just stumbled a little. I do that quite 
often these days. I need a refi ll of my blood pressure med-
icine.” The pharmacist pulls up Joe’s drug therapy profi le 
on the computer screen and asks, “What’s the name of the 
medication?” The patient answers, “I need my lisinopril.”

ASSESSMENT OF THE PATIENT

PHARMACIST:  So how long have you been having 
 problems with your balance?

JOE:  Oh, it’s not a problem. I’ve just been a little light-
headed the past couple of weeks. I guess it’s just old age.

PHARMACIST:  How is your energy level?

JOE:  I don’t do a whole lot anymore, so I guess I don’t 
need much energy at my age.

PHARMACIST:  How have you been feeling otherwise? 
Have you been having any other problems?

JOE:  No, otherwise I feel okay.

PHARMACIST:  I notice in your profi le that you just started 
taking the lisinopril 2 weeks ago. How have you been 
taking it?

JOE:  I take it with breakfast and supper. Just like my 
other blood pressure medicine.

PHARMACIST:  Actually, you should be taking it just once 
a day. Why don’t you have a seat over here and let me 
check your blood pressure and heart rate. They could 
be too low from the lisinopril, and that could be causing 
your light-headedness and low energy.

Joe’s heart rate is 78 bpm, and his blood pressure is 
104/72 and 102/70 mm Hg.
PHARMACIST:  Your blood pressure is slightly lower 
than it should be. I think this may be due to taking the 
lisinopril twice a day rather than once a day, and this is 

probably causing the light-headedness and decreased 
energy. I’ll go ahead and get the refi ll for you, but 
make sure that you take it just once a day.

JOE:  Okay. I guess I never paid any attention to it. I just 
fi gured it was the same as the other medicine I’m taking. 
From now on, I’ll take it with my breakfast every morning.

PHARMACIST:  That would be fi ne. I also want you to 
come back in a week so that I can recheck your blood 
pressure and heart rate and see if you’re feeling better.

JOE:  That sounds like a good idea to me. Thanks for 
taking the time to check into this.

PATIENT CARE PLAN

Patient Name: JB
Medical Problems:

Hypertension
Current Medications:

Lisinopril 25 mg, one tablet once daily

S: Comes in for lisinopril refi ll. C/O occasional light-
headedness, decreased energy level, and loss of 
balance over the past 2 weeks. No other C/O. 
 Currently taking the lisinopril twice a day for the 
past 2 weeks.

O: Saw patient lose his balance on way to the phar-
macy counter

Heart rate:  78 bpm
Blood pressure:  104/72, 102/70 mm Hg

A: Hypotension—new onset—probably due to non-
adherence with the lisinopril

P: 1.  Instructed patient to take the lisinopril once a 
day with breakfast rather than twice a day as 
he has been doing

2.  Follow up in 1 week to recheck heart rate and 
blood pressure. If still low, call the physician 
and see about possibly D/Cing the lisinopril

Pharmacist: Rachel Smith, Pharm.D.
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GLOSSARY TERMS

 ◗ Cultural pluralism
 ◗ Culture
 ◗ Ethnicity
 ◗ Ethnocentrism
 ◗ Prejudice
 ◗ Race
 ◗ Stereotype
 ◗ Subculture
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 For centuries, millions of people representing hundreds of different 
cultures and nationalities have left their countries of birth to make 
the United States their home. Until recently, many of these immigrants 
willingly surrendered their individual cultural identity and adopted 
the European American culture and the English language as their own, 
thereby leading to the familiar characterization of the United States as 
a “melting pot.” Today, however, sequestration rather than assimila-
tion may be more accurate when describing the prevalent behavior of 
various ethnic groups. Recent immigrants now often confi ne them-
selves to their own cultural enclaves and interact mainly within their 
own cultural groups. By 2050, the United States will be a “majority 
minority” nation, with more than half the population coming from 
racial or ethnic minority backgrounds. In light of these changes, the 
term  cultural pluralism  has been coined.  Cultural pluralism  (or  multi-
culturalism ) refers to the United States as having tremendous cultural 
diversity rather than one dominant “American” culture. This diversity 
requires us, as pharmacists, to become aware of our own culturally 
determined preferences, values, and behaviors and to appreciate those 
of other cultures. It also challenges us to examine the issues and prob-
lems associated with cultural diversity in our daily practice. 

 Because cultural belief systems have a signifi cant impact on an in-
dividual’s health-related behaviors, pharmacists must demonstrate a 
genuine respect for cultural differences while at the same time pro-
viding effective patient-centered care. As described in Chapter 1, the 
pharmacist’s role is to identify, resolve, and prevent medication-related 
problems, which enhance positive patient outcomes. This specifi cally 
involves interviewing patients, taking health and medication histories, 
obtaining physical assessment data, monitoring and evaluating pa-
tient information (both subjective and objective), evaluating patient 
compliance, and educating as well as counseling patients. In addition, 
pharmacists frequently interact with colleagues and other healthcare 
professionals who represent different sociocultural segments of society. 
Considering these various aspects, the provision of patient-centered 
care requires a pharmacist to possess effective cross-cultural skills 
when dealing with patients, colleagues, and other healthcare profes-
sionals. Cross-cultural competency is essential for providing quality 
care in today’s healthcare environment. 

 WHAT IS CULTURE? 
  Culture  is a simple word with complex meanings that encompass the 
entire domain of human activities. Specifi cally,  culture  is the integrated 
pattern of thoughts, communications, actions, customs, beliefs, values, 
and institutions associated, wholly or partially, with racial, ethnic, or 
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and illness that may differ from their own. A major portion of 
patient-centered care relies on communication with patients 
and other healthcare professionals, so pharmacists must also 
recognize and accept variations in communication skills and 
behaviors that result from differing cultural backgrounds. 

  Ethnocentrism  is the belief in the superiority of one’s own 
group or culture while also expressing disdain and contempt 
for other groups and cultures. A European American pharma-
cist working in a clinic in a Mexican American border town 
would be displaying ethnocentrism if he or she arbitrarily dis-
missed a patient’s herbal remedy as being ineffective. 

  Prejudice  is the preconceived judgment or opinion of an-
other person based on direct or indirect experiences. An Anglo 
American pharmacist working in a clinic in an inner city envi-
ronment who recommends oral contraceptives to all African 
American females based on the belief that these women have 
children indiscriminately would be displaying prejudice. 

  Stereotypes  are fi xed perceptions or images of a group 
that reject the existence of individuality within that group. 
This can occur even with the best of intentions. Table 2.1 
outlines generalizations that may apply to various ethnic 
groups; however, when this type of cultural information is 
applied indiscriminately, without considering the uniqueness 
of the individual, stereotyping can occur. Stereotyping is an 
even greater risk when pharmacists do not recognize their 
own values and beliefs. A pharmacist who displays ethno-
centrism or prejudice, or who stereotypes individuals, will 
gather data selectively and in accordance with his or her own 
personal values and judgments. These biases can limit—or 
even prevent—important patient information from being ob-
tained and, in turn, distort the corresponding assessment of 
the patient and his or her drug therapy problems. 

 To apply general cultural information, pharmacists must 
seek further information to determine whether the cultural 
generalizations fi t the individual. Thus, as you begin to work 
with various patients, be aware of and sensitive to core cultural 
issues. Once identifi ed, the pharmacist can explore the issues by 
inquiring about the patient’s own belief or preference. Box 2.1 
identifi es ways to develop cultural sensitivity. The fi rst step is 
to examine your own culturally based values, beliefs, attitudes, 
and practices—especially concerning health and illness. Also, 
keep in mind that pharmacists have been socialized into a dis-
tinct professional culture and that this culture (like others) in-
stills its own beliefs and norms regarding health and illness. For 
the majority of pharmacists, this professional culture includes 
an acceptance of the biomedical theory of health and illness. 
(This theory and its alternatives are discussed in more depth 
in the following section.) In addition, each pharmacist has a 
culture that is defi ned by his or her own personal situation. 

 When a pharmacist interacts with someone from a cul-
ture with differing beliefs, confl ict can result. Because of this 
potential confl ict, it is helpful to explore your own percep-
tion, beliefs, and understanding of health and illness that 
have developed from your cultural background. Sometimes, 
this requires signifi cant introspection. The goal of this refl ec-
tion is to develop cultural competence. Cultural and linguis-
tic competence, as defi ned by the Offi ce of Minority Health, 
is a set of congruent behaviors, attitudes, and policies that 
come together in a system, agency, or among professionals 
that enables effective work in cross-cultural situations. To 
assist with your cultural self-assessment, answer the ques-
tions in Box 2.2. After answering these questions, refl ect on 

linguistic groups as well as religious, spiritual, biological, geo-
graphical, or sociological characteristics. Culture is dynamic 
in nature, and individuals may identify with multiple cultures 
over the course of their lifetimes. Culture refl ects the whole 
of human behavior, including values, attitudes, and ways of 
relating to and communicating with each other. It also en-
compasses an individual’s concepts of self, universe, time, and 
space as well as health, disease, and illness. Because we all 
have varied aspects to our life, individuals typically belong 
to more than one cultural group or  subculture , which refers 
to separate groups within a larger cultural context. These 
multiple cultural groups can result from a person’s religion, 
occupation, gender, age, illness, and many other factors. For 
example, an Irish, Catholic, female patient with cancer will 
refl ect various aspects, in some degree, of all these cultural 
groups. The term  culture  should not be confused with the 
term  race , however.  Race  refers to groupings of people with 
the same biological and familial heredity. A person’s race typi-
cally is refl ected in physical characteristics, such as skin color, 
and is continued through generations. Lipson defi nes  ethnicity  
as “a socially, culturally, and politically constructed group of 
individuals that holds a common set of characteristics not 
shared by others with whom its members come in contact.” 

 Characteristics of Culture 
 Culture has four primary characteristics: (1) It is learned from 
birth through group socialization and language acquisition; 
(2) it is adapted to specifi c conditions (i.e., environmental 
and technical factors); (3) it is dynamic and ever-changing; 
and (4) it is shared by most, if not all, members of that par-
ticular cultural group. Common features of culture include 
patterns of interaction and communication, social organi-
zations, role expectation, politics, geography, and econom-
ics. A person’s culture is expressed through shared norms 
(i.e., cultural boundaries), meanings, and values. In addition, 
culture helps people to learn and to defi ne their relationship 
with immediate groups and with members of society in gen-
eral. Our culture infl uences the way that we think as well as 
how we interact and conduct our activities of daily living. 

 Culture is shaped by a person’s nationality, socioeconomic 
and professional groupings, special needs, and lifestyle prefer-
ences. Our attitudes, beliefs, and customs are determined by 
our cultural heritage, which defi nes our identity. Sometimes, 
our culture provides us with unlimited opportunities and per-
sonal freedom to exercise our own free will. At other times, 
it imposes enormous restrictions by preventing us from step-
ping outside cultural boundaries (i.e., norms). 

 Ethnocentrism, Prejudice, and Stereotypes 
 Culture also infl uences how people view and judge those who 
seem to be different. Core cultural issues are situations, inter-
actions, and behaviors that have potential for cross-cultural 
misunderstanding. These core cultural issues often revolve 
around issues such as authority, physical contact, communi-
cation styles, gender, sexuality, spirituality, and family. Phar-
macists refl ect society’s cultural mix as well as represent their 
own cultural group as a healthcare profession. To provide 
patient-centered care appropriately, pharmacists must accept 
a wide variety of beliefs, practices, and ideas about health 
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TABLE 2.1  Cultural Characteristics Related to Healthcare

Cultural
Group

Health Beliefs and 
Practices Family Relationships Communication

Healthcare and 
Medication Use

European 
Americans

Health is a state of 
well-being, both 
physically and 
mentally.

Cause of most illnesses 
explained by germ 
theory, stress, or 
improper diet.

Frequently seek 
healthcare.

Use self-help products.

Independence and 
individuality are 
emphasized.

Strong nuclear 
family rather than 
extended family.

English is dominant 
language.

Frequent eye contact.
Frequent nod of head 

or “uh-huh” for 
agreement.

Frequently seek healthcare.
Frequently use prescrip-

tion, over-the-counter, 
and herbal products.

Increasing use of self-help 
products.

African 
Americans

Illness is caused by 
natural (e.g., cold 
air, pollution, food) 
and unnatural (e.g., 
witchcraft, voodoo) 
forces.

Strong bonds with 
extended family.

Family helps in time 
of crisis/illness.

Strong sense of 
peoplehood, even 
if not related.

English or slang/”Black” 
English is dominant 
language.

Alert to discrimination.
High level of caution and 

distrust of majority 
group.

Nonverbal behavior is 
important.

Use home remedies before 
seeking healthcare.

Frequent use of folk medi-
cine and self-care.

Prayer is common means 
of prevention and 
treatment.

Arab 
Americans

Health is a gift from 
God.

Illness is caused by evil 
eye, bad luck, stress, 
germs, or an imbal-
ance of hot/dry and 
cold/wet.

Mental illness should 
be able to be 
controlled by the 
patient.

Strong extended 
family bonds.

Women take care of 
the sick.

Family makes health-
care decisions.

Use English or Arabic 
language.

Eye contact considered 
disrespectful and/or 
inappropriate between 
men and women.

Touch inappropriate be-
tween men and women.

Commonly seek and use 
healthcare.

May use home/folk rem-
edies (e.g., sweating, 
herbal teas) and religious 
rituals.

Chinese 
Americans

Health maintaining 
balance between yin 
and yang in body 
and environment.

Most physical illness 
caused by imbalance 
between yin and 
yang.

Harmony important to 
maintain body, mind, 
and spirit.

Extended families 
common; two or 
three generations 
often live in same 
household.

Patriarchal society—
oldest male makes 
decisions.

Cantonese and Man-
darin most common 
languages.

Eye contact avoided with 
authority fi gures as sign 
of respect.

Being on time not valued.
Address formally.
Keep respectful distance.
Silence may be sign of 

respect.

May use home remedies, 
herbalists, and acupunc-
turists in conjunction 
with Western medi-
cine or before seeking 
medical help.

Diet major source of pro-
moting health.

Japanese 
Americans

Good health related to 
taking care of yourself.

Balance between self, 
society, and universe.

Family-oriented 
cultural group; self 
subordinate to 
family.

Men usual spokesman, 
although women 
can be involved in 
decision making.

Women considered 
subordinate in more 
traditional families.

Japanese is the preferred 
language but usually able 
to understand and speak 
English.

Quiet and polite.
Little direct eye contact.
Touching uncommon.
Controlled facial 

expressions.
Promptness important.

Western beliefs in health 
promotion becoming 
more accepted.

Screening may be 
inhibited if issues are 
sensitive.

Herbal remedies may 
be used.

Prayer and offerings 
may be used in 
conjunction with 
Western medicine.

Western medicine gen-
erally accepted.

(continued)
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(continued)

TABLE 2.1  Cultural Characteristics Related to Healthcare (continued)

Cultural 
Group

Health Beliefs and 
Practices Family Relationships Communication

Healthcare and 
Medication Use

Vietnamese Health based on har-
mony and balance 
within themselves.

Illness related to natu-
ral causes, imbalance 
in yin/yang, punish-
ment for fault, or 
violation of religious 
taboo.

Highly family 
oriented; may 
be extended or 
nuclear family.

Father or eldest son 
spokesman.

Women who are 
not wage earners 
more subordinate 
in decision 
making.

Three major languages: 
Vietnamese, French, 
and Chinese.

Head may be consid-
ered sacred and feet 
profane.

Respect shown by avoid-
ing eye contact.

More distant personal 
space.

Open expression of emo-
tions is in bad taste.

Treated with herbal medi-
cine, spiritual practices, 
and acupuncture.

Other health practices 
include cupping, coin 
rubbing, pinching skin, 
inhaling aromatic oils, 
herbal teas, or wearing 
strings.

Believe in both Western 
medicine and folk 
medicine.

Will seek screening only if 
emphasized by doctor or 
nurse.

Mexican 
Americans

Health is feeling well 
and being able to 
maintain roles.

Disease based on 
imbalance between 
individual and 
environment.

Do not usually sub-
scribe to mainte-
nance and illness 
prevention due to 
present time orienta-
tion and belief that 
future is in God’s 
hands.

Mostly nuclear 
families, with ex-
tended family and 
godparents.

May use English or Spanish.
Differences in word usage 

depending on home 
region.

Direct eye contact fre-
quently avoided with 
authority fi gures.

Silence may indicate lack 
of agreement.

Touch by strangers gener-
ally unappreciated.

High degree of modesty.
Women may not share 

information about con-
traceptive activities.

Men disclose feelings less 
often.

Seek help from curandero 
or curandera, who 
receives power through 
a calling or dream/vision.

Frequently use herbs, ritu-
als, and religious objects.

Puerto 
Ricans

Health is viewed as the 
absence of mental, 
spiritual, or physical 
discomforts.

Being underweight or 
thin is also seen as 
unhealthy.

Illness might be seen 
as hereditary, punish-
ment, sin, or the 
result of evil.

Realistic, serene view 
of life.

Some believe destiny 
or spiritual forces are 
in control of life situ-
ations, health, and 
even death.

Nuclear and ex-
tended family 
structure.

All decisions con-
ceived around 
family.

Women assume ac-
tive role in caring 
for the sick.

May use English or 
Spanish.

Express gratitude by 
providing goods.

Speak and give instruc-
tions slowly.

Relativistic view of time; 
negotiate for time of 
appointment.

Multivitamins commonly 
used.

Health screening proce-
dures often avoided, 
except for children.

Home and folk remedies 
used before or in com-
bination with Western 
medicine.

Pharmacist has signifi cant 
role in care-seeking.

Cubans Traditional Cubans 
think of someone 
overweight and rosy-
cheeked as being 
healthy.

Family oriented. Use Castilian Spanish but 
speak quickly, shorten 
words, and incorporate 
English words.

Seek care fi rst from 
Western medical 
facilities; prayer and 
religious assistance used 
concurrently.
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TABLE 2.1  Cultural Characteristics Related to Healthcare (continued)

Cultural 
Group

Health Beliefs and 
Practices Family Relationships Communication

Healthcare and 
Medication Use

Modern germ theory 
well understood, al-
though may believe 
that extreme ner-
vousness or stress 
can cause illness.

Extended family 
important; often 
three family 
generations in 
household.

Men expected to 
make decisions 
and protect 
family.

Women usually in 
submissive sup-
portive role.

Typically outgoing and 
confronting.

Close contact and 
touching acceptable.

Eye contact expected 
during conversation.

Often follow Western 
business time.

Health promotion and 
illness prevention 
becoming more 
accepted.

Health screening 
acceptable to most.

Herbal medicine often 
used.

Many food prescriptions 
used as home remedies.

Native 
Americans

Health is a state of 
harmony with nature 
and universe.

Illness is caused by 
supernatural forces 
(e.g., witchcraft, evil 
spirits).

Respect for self/body 
and nature.

Strong extended 
family bonds.

Respect for elderly.
Elderly have leader-

ship roles.

Speak English and/or na-
tive Indian language.

Nonverbal communication 
important.

Seek help from medicine 
men.

Frequently use herbs and 
rituals.

May wear objects to pro-
tect against supernatural 
forces.

Religion and medicine 
intertwined.

Adapted from Spector R. Cultural Diversity in Health and Illness. Norwalk: 
Prentice Hall, 2003.

professional situations in which you have encountered beliefs 
that differ from your own. Did you accept these differences, 
or did you discount them in favor of your own? Develop a 
plan for how you will react in the future. 

 CULTURAL VARIABLES THAT AFFECT 
PATIENT ASSESSMENT 
 A person’s culture is expressed in numerous ways, such as values, 
beliefs, and customs. For the purposes of this chapter, however, 
only the variables that most closely affect the process of patient 

2.1 Ways to Develop Cultural 
Sensitivity

 ■ Recognize that cultural diversity exists.
 ■ Identify and examine your own cultural beliefs.
 ■ Demonstrate respect for people as unique individuals, 

with culture as only one factor that contributes to their 
uniqueness.

 ■ Respect the unfamiliar.
 ■ Recognize that some cultural groups have defi nitions 

of health and illness, as well as practices that attempt 
to promote health and to cure illness, that may differ 
from your own.

 ■ Be willing to modify healthcare delivery in keeping with 
the patient’s cultural background.

 ■ Do not expect all members of one cultural group to 
conduct themselves in exactly the same way.

 ■ Appreciate that each person’s cultural values are in-
grained and, therefore, diffi cult to change.

Adapted from Stulc P. The family as bearer of culture. In: Cookfair JN, ed.  Nursing 
Process and Practice in the Community. St. Louis: Mosby–Year Book, 1990.

assessment are discussed. When working with patients, cultural 
differences will undoubtedly exist. You must be sensitive to these 
differences and be certain that you understand exactly what the 
patient means—and what the patient thinks  you  mean. This is 
an underlying necessity during all patient assessments, no matter 

 ■ How do you defi ne health?
 ■ How do you defi ne illness?
 ■ How do you keep yourself healthy?
 ■ Do you believe in preventive medical practices? If so, 

which ones (e.g., immunizations, cholesterol monitoring, 
estrogen replacement therapy)?

 ■ What would you consider as a minor, or nonserious, 
medical problem? Give examples.

 ■ How do you know when a health problem needs 
medical attention?

 ■ Do you diagnose your own health problems? Give 
examples.

 ■ Do you use over-the-counter medications? If so, which 
ones, and when?

 ■ Do you believe in the use of alternative or complemen-
tary medicines? If so, which ones, and when?

 ■ Do you believe that others outside the medical profes-
sions have the power to heal?

 ■ Do you consider certain therapies (traditional or non-
traditional) to be unacceptable? If so, which, and why?

 ■ Do you make your own health decisions, or do you in-
volve family members in your decision-making process?

2.2 Cultural Self-Assessment 
Questions Concerning Health 
and Illness
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of yang can cause “hot” conditions, such as skin rashes, fe-
vers, and constipation. On the other hand, yin represents the 
gallbladder, stomach, intestine, bladder, and lymph system. 
An excess of yin can contribute to “cold” conditions, such as 
diarrhea, headache, and stomach cramps. In addition, foods 
are classifi ed as hot and cold and are transformed into yin and 
yang energies as they are metabolized in the body. Yin foods 
(e.g., fresh vegetables, dairy products, honey) are cold and 
should be eaten during a hot illness; yang foods (e.g., cheese, 
eggs, hard liquor) are hot and should be eaten during a cold 
illness. 

 Another naturalistic theory is the  hot/cold theory  of health 
and illness. Similar to the yin/yang theory, the hot/cold the-
ory describes a needed balance between good and bad forces 
for well-being. The individual as a whole, rather than just 
a particular disease, is signifi cant. Many Hispanic, African, 
Asian, and Middle Eastern Americans embrace this theory 
and believe that health encompasses a state of total well-
being, including physical, psychological, spiritual, and social 
aspects of the person. In this theory, basic bodily functions 
are described in terms of temperature, dryness, and mois-
ture, and they are regulated by the four humors of the body 
(i.e., blood, phlegm, black bile, and yellow bile). Diseases as 
well as medicines, foods, and beverages are classifi ed as “hot” 
or “cold” according to their effect on the body, not their 
physical characteristics. For example, earaches, chest cramps, 
and gastrointestinal discomfort are believed to be caused by 
cold entering the body, whereas sore throats and rashes are 
believed to be caused by the body overheating. According to 
this theory, treatment of illness includes adding or subtracting 
cold, heat, dryness, or moisture to restore the balance of the 
four humors. 

 Magico-Religious 
 The third major view of health and illness is the  magico-
religious  perspective. This model is based on the belief that 
supernatural forces, both good and evil, dominate the world. 
These supernatural forces, which cannot be controlled by 
people, cause certain types of illness, and the fate of the per-
son depends on the action of these forces. Thus, an illness 
may occur in a “sinful” person who, without God’s protec-
tion, becomes vulnerable and falls prey to the demands of evil 
spirits. Alternatively, a wicked person can cast an evil spell 
over a good person, thereby causing illness, injury, or bad 
luck. Because evil spirits are believed to have stronger powers 
than good spirits, a great deal of energy and time is spent to 
rid the evil spirits from the body by offering gifts or perform-
ing rituals. Some African Americans believe in magical causes 
of illness, such as voodoo or witchcraft, whereas certain 
Christian religions (e.g., Catholicism, Mormonism) believe in 
various faith healing rituals and practices. 

 Family Relationships 
 Despite the high divorce rate in the United States, the fam-
ily remains the basic social unit for most people. A  family  is 
defi ned as a group of individuals living together as one unit. 
Several variations are common, however, and these include: 

 ■   Nuclear : husband, wife, and children 
 ■   Extended : nuclear family plus blood relatives 

with which cultural variable you are working. The cultural be-
liefs and behaviors that affect assessment of the patient as well as 
development of an appropriate and acceptable patient-centered 
care plan include those involving (1) health beliefs and practices, 
(2) family relationships, and (3) communication. 

 Differing Views of Health and Illness 
 The term  disease  describes an abnormal structure and function 
of the body that is generally treatable by modern medicine. 
The term  illness , however, describes something less objective. 
Illness is synonymous with changes in social function and a 
general state of well-being; in other words, it describes how a 
person might respond to a disease or to changes in his or her 
function or well-being. Illness may interfere with a person’s 
role in the family and community. 

 Healthcare professionals have an exceptional understand-
ing of disease, but the causes of illness are not as well under-
stood. Keep in mind that patients will have various views of 
health, illness, disease, and cure that are shaped by their par-
ticular cultural and/or religious beliefs. One of the fundamen-
tal components of illness is what the patient believes causes 
disease and illness. Disease causation may be viewed in three 
ways: (1) biomedical, (2) naturalistic, and (3) magico-religious. 

 Biomedical 
 The biomedical or scientifi c theory of disease causation is 
based on a cause-and-effect relationship: There are specifi c 
causes for disease and specifi c medications to treat the disease 
and/or its cause. For example, bacteria and viruses are re-
sponsible for certain infectious diseases, and antibiotics cure 
the infection. The biomedical theory of disease is also based 
on the assumptions that the human body is a mechanically 
functioning machine, that all life can be reduced into smaller 
parts, and that all reality can be observed and measured. This 
approach to health and medical care is commonly embraced 
by the Western world and is taught in most educational pro-
grams for pharmacists and other healthcare workers. 

 Naturalistic 
 Many cultures embrace a more naturalistic or holistic ap-
proach to describing the cause of illness. People whose beliefs 
are congruent with this theory hold that humans are only one 
part of nature and the general order of the cosmos. The forces 
of nature—some of which are good and some of which are 
bad—must be kept in balance or harmony for a person to 
remain well or healthy. This is exemplifi ed by the  yin/yang 
theory , which is the basis for Eastern or Chinese medicine and 
is commonly embraced by Asian Americans. 

 The  yin/yang theory  states that all organisms and objects 
in the universe consist of yin (i.e., cold) and yang (i.e., hot) 
energies. Yin (or female) energy represents forces such as 
darkness, cold, and emptiness, whereas yang (or male) energy 
represents forces such as light, warmth, and fullness. Many 
Asians believe that the balance between yang and yin energies 
is very important for maintaining good health. Balanced yang 
and yin ensures peaceful interaction of mind and body and, 
thus, good health. If this balance is disturbed, then illness or 
disease results. 

 Yang represents the fi ve visceral organs, or the liver, heart, 
spleen, lungs, and kidneys. According to this view, an excess 
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 ■   Blended : husband, wife, and children from previous 
relationships 

 ■   Single parent : mother or father and at least one child 
 ■   Communal : group of men, women, and children 
 ■   Cohabitation : unmarried man and woman sharing a house-
hold with children 

 Because the family is an integral part of most people’s 
lives, it affects how they view and, ultimately, how they utilize 
healthcare services, including pharmacy services. The family 
serves as the original source of an individual’s socialization 
and acquisition of values and beliefs, which guide the person’s 
attitudes and behaviors throughout life. A hundred years ago, 
the extended family was a crucial part of traditional American 
life. Parents, grandparents, and other family members lived 
together under one roof. In contrast, the contemporary Euro-
pean American family most commonly consists of a parent(s)–
child(ren) unit such as the nuclear or single-parent families. 
European American families teach the values of individual 
freedom and personal independence to children, who are then 
expected to make their own life decisions in areas such as edu-
cation and careers. Most children from European American 
families are taught to be self-reliant; encouraged to sleep in 
their own rooms; and expected to learn—and to perform—
independent self-care skills, such as eating and dressing, at 
an early age. In addition, these children are expected to leave 
home on completion of their education. 

 In contrast, many individuals from other cultural groups 
not only live with extended families but also base their per-
sonal decisions on what is considered to be good for the en-
tire family. In other words, they value the common good of 
the family. In fact, the common good of the family often is 
so important that praise of personal accomplishments may 
cause embarrassment to some members of these cultural 
groups. These cultural values are also seen during healthcare 
decision making. Whereas European American culture values 
individual autonomy in making health decisions, family con-
sensus is prevalent in other cultures. Typically, the individual 
consults with the extended family before seeking healthcare. 
Additionally, it is not unusual in some cultural groups for 
family members to accompany the sick person to his or her 
medical appointments and the pharmacy. Consequently, any 
healthcare decisions need to be approved by other family 
members, especially older members of the immediate family. 

 Because family roles, relationships, and responsibilities 
vary from culture to culture, pharmacists must be able to 
identify key decision makers and caregivers. These may—or 
may not—be the biological parents, as is typical in European 
American culture. Some cultures expect the sick person to 
be cared for by other family members, whereas European 
American culture emphasizes self-reliance and self-care even 
when a person is sick. Thus, it is important to explore how 
a particular illness, disease, or medication will affect the pa-
tient’s ability to do his or her usual activities (e.g., If help 
is needed, who will help? How will they help the patient?). 
Because some cultures include family members in making 
healthcare decisions, you should also include other family 
members in the discussions when interviewing a patient or de-
veloping patient-centered care plans. Such acknowledgement 
and acceptance of diverse family relationships will strengthen 
the quality of healthcare for members of certain cultures. 

 Communication 
 Good communication skills are an absolute necessity to 
practice patient-centered care because the fi rst step in any 
patient-centered care process is gathering and evaluating 
patient-related information. Communication and culture are 
closely intertwined, especially in the way that feelings are ex-
pressed, both verbally and nonverbally. If you are unaware of 
cultural differences in communication, you may misinterpret 
patient information and assess the patient inaccurately. 

 First, determine how well the patient understands written 
and spoken English. Currently, about 20% of the U.S. popu-
lation speaks a language other than English at home, and 9% 
has limited English profi ciency. When the patient does not 
speak English, a translator or interpreter can be very helpful. 
Many times, a family member will be expected to serve as an 
interpreter; however, in some cultures, this may be very chal-
lenging and uncomfortable for the family member because of 
family role confl icts or lack of medical terminology. In addi-
tion, the family member may relay messages to both the pa-
tient and the pharmacist based on his or her own perception 
of the situation—or even withhold important information 
because it may embarrass the patient or the family member. 

 Because of these possible problems, use of a profession-
ally trained interpreter is recommended. Tips to assist you 
when working with an interpreter are listed in Box 2.3. When 
working with an interpreter, remember to look at and speak 
directly to the patient, not the interpreter. This is a common 
error when fi rst working with an interpreter. 

 Even if you and the patient speak the same language, dif-
ferences in culturally based values and beliefs can still make 
communication diffi cult. Culture-based variations can occur 
in both verbal (e.g., word meanings, conversational style) as 
well as nonverbal (e.g., eye contact, personal space, touch, 
time orientation) communication. 

 Verbal 
 The meaning of a given word may differ from group to group, 
even if it is spoken in English. For example,  bad  may have a 
negative implication in one culture and a positive meaning in 
another. Some groups also may have common lay terms for 
specifi c types of medical problems. For example, hyperten-
sion may be described as “high blood” and anemia as “low 
blood.” Once you have become familiar with the common lay 
terms used by a patient, incorporate these into your speech 
when interviewing and counseling the patient. These various 
lay terms will differ between ethnic and cultural groups, so 
clarify your understanding of the term with the patient. This 
can be accomplished by asking the patient to describe what 
they mean by low blood or stating your own understanding 
of low blood and then asking the patient if that is correct. 

 Conversational style also varies from culture to culture, 
from a direct and to-the-point style to a more indirect style, 
during which the patient may provide information through 
an abundant amount of words or, possibly, with stories. 
A loud voice may mean anger, simple emphasis, or passion-
ate feelings concerning a subject. For example, European 
Americans tend to talk more directly and loudly, whereas the 
English speak in more accentuated tones and with a softer 
voice. The use of silence also may have different meanings. 
In some cultures, it may indicate respect or acknowledgment 
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groups. Pharmacists should tailor their conversational style to 
that of the patient, ask questions to clarify their understand-
ing, and observe for consistency in the conversational style of 
the patient. Inconsistent patterns in conversational style may 
be a symptom of an underlying pathological condition. For 
example, rapid speech accompanied by restlessness may be 
displayed in patients suffering from anxiety. 

 Nonverbal 
 Nonverbal messages are considered to be a very critical and 
complex part of human communication. Nonverbal commu-
nication can range from facial expressions, head movements, 
hand and arm gestures, physical space, touching, eye contact, 
and physical postures. Understanding nonverbal communica-
tion is very challenging; however, because of the variations 
with which human beings express themselves. Understanding 
the features of nonverbal communication can be a useful tool 
in cross-cultural communication. 

 Culturally appropriate eye contact will vary from direct to 
fl eeting. In the European American culture, direct eye contact 
while you are speaking to a person is considered to be appro-
priate. In other cultures (e.g., Asian, Arab, Native American), 
direct eye contact may be a sign of disrespect or aggression, an 
invasion of someone’s privacy, or inappropriate behavior be-
tween men and women. Many Middle Easterners have what 
is considered “languid eyes.” It may appear that the eyes are 
half closed, but this does not express disinterest or disrespect. 
Culturally based avoidance of direct eye contact can easily 
be misinterpreted in the mainstream American culture as a 
negative personality trait of being “shy” or “quiet.” Simi-
larly, use of body language, such as movements of the body, 
limbs, face, and eyes, are used with considerable variation in 
communication; some gestures that may be complimentary in 
one cultural group may be very offensive in others. In Japan, 
the “OK” sign can be interpreted as the symbol for money; 
in Argentina, it means zero; in some countries, it indicates 
a bodily orifi ce and is highly offensive. Gestures such as the 
thumbs-up sign or a shrug can be interpreted as a vulgar ges-
ture in countries such as Iran and Latin America. 

 The amount of personal space that is comfortable also var-
ies, from very close to distant, based on a person’s cultural 
background. For example, if you are too close to the patient 
while talking, he or she may perceive you as being aggres-
sive and be very uncomfortable and untrusting. On the other 
hand, the opposite may also be true: If you back away when 
the patient approaches, you may be perceived as being rude 
and distant. Keep in mind that the comfortable amount of 
personal space varies from patient to patient, and adjust the 
distance between you and the patient accordingly. 

 Different cultural groups also have different norms con-
cerning how and when people should touch each other. 
Some groups use touch to communicate feelings; others 
view touch as an invasion of privacy. In addition, certain 
parts of the body are considered to be sacred in some cul-
tural groups (e.g., the head among Asians) and should not 
be touched. Throughout most of the Middle East and some 
African culture, the left hand is reserved for bodily hygiene 
and so the left hand should never be offered to shake hands 
or accept a gift. In other groups, touch (e.g., greeting with 
a hug or an embrace) is appropriate with the same gender 
but inappropriate with an unrelated person of the opposite 
gender. 

2.3 Tips for Working with an 
Interpreter

 ■ Preencounter discussion with interpreter.
Explain the purpose of the interaction.
Agree on interpretation techniques (how to signal pause 
or when they need to explain something the patient said).
When working with nonstaff interpreters, outline importance 
of accuracy, completeness, impartiality, and  confi dentiality.
Encourage translation of the patient’s own words rather 
than paraphrasing in professional jargon.
Instruct the interpreter not to insert his or her own inter-
pretations or ideas or to omit any information.
Encourage them to ask questions when uncertain.
Encourage them to make pertinent comments when they 
notice a conceptual, cultural, or linguistic misunderstanding.
Request interpreter of same gender, if possible, especially 
when physical examination is involved.

 ■ During the encounter
Introduce the interpreter to the patient.
Have the interpreter meet with the patient before the 
session to learn the patient’s attitudes and beliefs about 
health, illness, and healthcare.
Be patient. An interpreted interview may take twice as 
long as an ordinary interchange.
Place the interpreter slightly to one side and behind the 
patient, so that it is easy to look directly at the patient 
when the interpreter is speaking.
During the interview, look at and speak directly to the pa-
tient rather than the interpreter.
Use the fi rst person when speaking to the patient.
Express one concept at a time.
Speak in short sentences. Avoid long, involved sentences 
or discussion involving more than one topic.
Use simple language. Avoid technical terminology and 
professional jargon.
Listen to the patient and watch for nonverbal communication.
Periodically, ask the interpreter to restate exactly what he 
or she told the patient.
Check the patient’s understanding—and the accuracy of 
the translation—by asking the patient to repeat the infor-
mation, message, or instructions back to you through the 
interpreter.

 ■ After the encounter
Ask for feedback from the interpreter in private.
Be open for comments related to cultural and emotional 
differences.

Adapted from Lipson JG. Culturally competent nursing care. In: Lipson JG, 
Dibble SL, Minarik PA, eds. Culture and Nursing Care: A Pocket Guide. 
San Francisco: UCSF Nursing Press, 1996 and Kaiser Foundation Health 
Plan, Inc.
Created by National Diversity, National Linguistic, & Cultural Programs 2001.

that the speaker was heard; in others, it may mean “No” or 
seem rude. European Americans also tend to respond in con-
versation by nodding their head and/or saying “I see” or “Uh-
huh” to indicate understanding, whereas the English tend to 
blink their eyes to indicate the same. In addition, the speed or 
ease of the conversation may vary between various cultural 
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TABLE 2.2  Cultural Variations in Response 
to Pain

Culture Response to Pain

Native 
Americans

May regard pain as a way of life
Stoic endurance and emotional control
Tolerate high level of pain
Seek relief when physically disabled
May use silence
Patients may say they just do not feel 

right
Family members may know patient has 

pain
Mexican 

Americans
Tend not to complain of pain, stoic
May exhibit anxiety
Nonverbal communication of pain
Exhibit inner control and self-endurance
Pain accepted as life obligation
Withstanding adversity, a cultural value
Try to work through the pain
Seek help if activities of daily living/work 

affected
Ability to withstand pain, sign of 

manhood
Wincing, groaning, grimacing
May regard pain as way of life
Pain is God’s will

Arab Americans Expressive
May tend to emphasize and exaggerate 

pain
May repeat message for emphasis
May be more expressive around family 

members
Response may not refl ect reality of pain
May fear pain
Suffering shows courage and faith
Pain helps cleanse soul
May be seen as punishment to redeem sins
May expect prompt relief
May use analogies or metaphors

Reprinted with permission from Sobralske M, Katz J. Culturally com-
petent care of patients with acute chest pain. J Am Acad Nurse Pract 
2005;17(9):342–349.
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 In the European American culture, being “on time” is 
important. In addition, life is paced according to the clock, 
whereas personal or subjective time is less important and is 
squeezed in as a person’s schedule allows. Some other cul-
tures (e.g., Native American), however, value involvement 
with other people and completion of interpersonal encounters 
more than being “on time.” 

 The variations described here are only a few examples of 
how communication, both verbal and nonverbal, can differ 
between cultural groups. As with all specifi c examples that 
describe a particular cultural group in this chapter, these 
should not be considered as rigid characteristics of all individ-
uals in that group. They are meant to be basic generalizations 
to provide insight during a particular situation and, thus, to 
help avoid a misunderstanding. You should recognize, accept, 
and adapt to differences in verbal and nonverbal communica-
tion styles to accurately assess the patient and to maximize 
the potential for a positive healthcare experience. 

 Expression of Symptoms 
 Another specifi c area of variation in communication is the 
manner in which certain symptoms and diseases are ex-
pressed, perceived, diagnosed, labeled, and treated. Do not 
assume that a patient will express symptoms or complaints 
in a way that has the same meaning as that in the dominant 
American culture. Symptoms are reported and perceived in 
a variety of ways. For example, Chinese patients somaticize 
emotional symptoms and may describe complaints associated 
with the heart (because it is the center of emotion) rather than 
tell you they are sad due to the recent death of a family mem-
ber. To illustrate the cross-cultural variability of a common 
and universal symptom, this section describes variations in 
the expression of pain (Table 2.2). 

 Pain is a subjective experience that is infl uenced by a per-
son’s cultural background. The expression, expectation, and 
treatment of pain are all shaped through a cultural context 
and personal history. In addition, cross-cultural research has 
found that pain is a highly individual experience depending 
on cultural learning and on the meaning of the situation. 
For example, Anglo Americans tend to value “silent suffer-
ing” as a response to pain because they have been socialized 
that “self-control” is better than open expression of feelings. 
Thus, the coping strategy among Anglo Americans suffering 
from chronic pain is often “to work and keep busy.” Other 
cultural groups (e.g., Puerto Ricans), however, may openly 
express pain. In addition, patients will compare and validate 
the expression of pain with their social environment (i.e., 
family, friends, coworkers, etc.). Research studying nurses’ 
attitudes toward pain has found that the way in which pa-
tients express pain may affect a nurse’s assessment of both 
physical and psychological pain. A female Anglo American 
nurse caring for a male Puerto Rican patient may consider 
the patient to be “faking” when he openly moans and groans 
as an expression of his pain. In addition, nurses who infer 
greater patient pain tended to report their own experiences as 
being more painful. 

 Because of cultural variation in the expression, meaning, 
and perception of symptoms, you must fully understand the 
symptoms or complaints from the patient’s perspective rather 
than from your own—or even from that of the patient’s cul-
tural group. This is a critical fi rst step in accurately assessing 
the patient and in providing patient-centered care. 

 HEALTH-RELATED BELIEFS OF 
SELECTED GROUPS 
 The United States has a rich diversity of cultural characteristics 
among different ethnic groups. This chapter does not include a 
detailed exploration of all health-related beliefs and character-
istics of all cultures, but this section does describe generaliza-
tions about the most common cultural groups. It is important 
to note that not all members of a culture will share all the 
preferences, values, beliefs, or traits that are described. Each 
person within the group has his or her own personal traits 
and characteristics. Thus, you cannot predict a person’s char-
acter or behavior merely based on common cultural beliefs 
and practices. In other words, it is inappropriate to stereotype 
individuals from a particular cultural group. As part of the 
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 European Americans 
 Europeans have been immigrating to the United States for 
more than 300 years and have diverse origins. The most com-
mon countries of origin include Germany, Italy, England, 
Ireland, and Russia. Because European (i.e., white) Americans 
encompass the majority of the U.S. population, it is very dif-
fi cult to identify all the cultural differences. Thus, some of the 
basic beliefs regarding health and illness that dominate the 
American culture are described. 

 Most European Americans view health as something 
more than just not being ill; they view health as a state of 
physical and mental well-being. If an individual is healthy, 
then he or she can accomplish his or her activities of daily 
living, will have positive energy to do things, and will be able 
to enjoy life. Illness is viewed as an absence of well-being or, 
in other words, the presence of pain, malfunction of body 
organs, not being able to do what you want, a disorder of the 
body, or suffering as a blessing from God. Most illnesses are 
believed to result from infection, stress-related conditions, 
or improper diet. Although European Americans frequently 

assessment process, you must acknowledge and recognize the 
characteristics of the individual with whom you are interact-
ing while also taking into account common cultural behavior. 
Box 2.4 lists questions that are useful in exploring the patient’s 
cultural beliefs about health, illness, and treatment. 

 Before outlining some cultural generalizations (see Table 2.1), 
it must be acknowledged that numerous factors affect how 
closely an individual’s culture will mimic the generalizations 
regarding a specifi c cultural group. Two of these factors are the 
 degree of heritage consistency  and  generation . The degree of 
heritage consistency refers to how closely an individual relates 
to his or her original heritage. This factor is closely intertwined 
with the issue of generation. For example, an individual who 
immigrated from Cuba to the United States within the last year 
may closely identify with generalizations about the Cuban cul-
ture. In contrast, an individual whose grandparents immigrated 
to the United States from Cuba may identify more closely with 
the Anglo American culture. Then again, that same individual 
may live in a very cloistered environment in South Florida that 
closely holds to the culture of their native country; in this case, 
the generation factor would be overshadowed by the high de-
gree of heritage consistency. 

 In addition, care must be taken in how broadly cultural 
generalizations are made. Box 2.5 lists questions that are use-
ful in obtaining patient-specifi c information that may support 
or refute broad cultural generalizations. In today’s society, 
many references are made to Hispanics, so a pharmacist may 
be tempted to apply generalizations regarding Hispanics to 
all individuals from Spanish-speaking nations. Mexican 
Americans, Spanish Americans, Central Americans, Cubans, 
and Puerto Ricans have vastly different cultures, however. 
This same error can also be made by classifying all individuals 
from Japan, Vietnam, China, and India as Asian Americans. 

2.4 Cultural Assessment Questions 
Concerning Illness

 ■ What do you think caused your problem?
 ■ What do you call it?
 ■ When did it start?
 ■ Why do you think it started when it did?
 ■ What does your sickness do to you?
 ■ How does it work?
 ■ How bad is your sickness?
 ■ How long do you think it will last?
 ■ What should be done to get rid of it?
 ■ How have you treated the illness? Have you used non-

medical remedies or treatments for your problem?
 ■ What benefi t will you get from the treatment?
 ■ What are the most important problems your sickness 

has caused for you?
 ■ What worries you and frightens you the most about 

your sickness?
 ■ How can I be most helpful to you?
 ■ What is most important for you?
 ■ Have you seen anyone else about this problem besides 

a physician?
 ■ Who advises you about your health?

Adapted from Narayan MC. Cultural assessment in home healthcare. 
Home Healthc Nurse 1997;15:663–672 and Carillo JE, Green AR, 
Betancourt JR. Cross-cultural primary care: a patient-based approach. Ann 
Intern Med 1999;130:829–834.

Adapted from Carillo JE, Green AR, Betancourt JR. Cross-cultural primary 
care: a patient-based approach. Ann Intern Med 1999;130:829–834.

Questions directed at the patient’s control over his or her 
environment

 ■ Is money a big problem in your life?
 ■ Are you ever short of food or clothing?
 ■ How do you keep track of appointments?
 ■ Are you more concerned about how your health affects 

you right now or how it might affect you in the future?

Questions directed at any changes in the patient’s 
environment

 ■ Where are you from?
 ■ What made you decide to come to this country (city, 

town)?
 ■ When did you come?
 ■ How have you found life here as compared in your 

country (city, town)?
 ■ What was medical care like there compared to here?

Questions directed at the patient’s social stressors and 
support network

 ■ What is causing the most stress or diffi culty in your life?
 ■ How do you deal with this?
 ■ Do you have friends or relatives you can call on for 

help?
 ■ Who are they? Do they live close to you?
 ■ Are you very involved in a religious or social group?
 ■ Do you feel that God (or a higher power) provides a 

strong source of support in your life?

Questions directed at the patient’s literacy and language

 ■ Do you have trouble reading your medication bottles 
or appointment slips?

 ■ What language do you speak at home?
 ■ Do you ever feel you have diffi culty communicating ev-

erything you want to say to your doctors or their staff?

2.5 Cultural Assessment Questions 
Concerning Review of Systems
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 Arab Americans 
 To many Arab (i.e., Middle Eastern) Americans, health is a 
gift from God and is defi ned as being able to eat well, meet so-
cial obligations, and have strength. Physical illness is thought 
to result from several different things, such as an evil eye, bad 
luck, stress in the family, germs, winds, drafts, or an imbal-
ance of hot/dry and cold/moist. Sudden fears, pretending to 
be ill to manipulate family, or the wrath of God may cause 
mental illness. 

 Individuals who are physically sick are treated well and 
typically are cared for by female family members (e.g., mother, 
sister, grandmother, sister-in-law, daughter). Physically ill pa-
tients expect to be pampered by female family members or 
healthcare professionals. Male family members are respon-
sible for logistic arrangements, such as patient transportation, 
fi nancial needs, and funeral plans, rather than for caring for 
daily needs. Arab Americans believe that mentally ill patients 
should be able to control their illness; consequently, individu-
als suffering from mental illness may not be treated as well. 
Patients are expected to be passive in any decisions regard-
ing themselves or others. Arab Americans use home and folk 
remedies, such as sweating, religious rituals, herbal teas, 
chicken soup, and enemas; however, they also commonly re-
spect and seek Western healthcare services and pharmaceuti-
cal medications. 

 Asian Americans 
 As previously mentioned, Asian American cultures vary greatly 
in their beliefs and values; however, many Asian Americans 
are infl uenced by Confucian beliefs, traditional shamans, 
herbalists, and Chinese traditional medicine. These beliefs in-
clude the fi ve elements of wood, fi re, earth, metal, and water, 
which correspond to different hot and cold seasons within 
the organs of the body. Good health is the proper balance 
between hot (i.e., yang) and cold (i.e., yin) forces. A hot state 
may be caused by excessive consumption of hot foods, with 
symptoms of dry mouth, constipation, and exhaustion. Cold 
conditions result from drinking milk and eating fruits and 
vegetables, which can cause respiratory problems, dizziness, 
and blurred vision. Other Asian Americans view disease as a 
result of contact with bodily fl uids, corpses, or the like. 

 Common medical problems are treated with acupunc-
ture, coin rubbing, dietary changes, massage, exercises, steam 
baths, and setting of bones (to name a few). In addition, those 
who believe that disease results from contact with bodily fl u-
ids or corpses are likely to engage in bathing rituals and to use 
herbal cathartics. 

 Hispanic Americans 
 The U.S. Census Bureau uses the term  Hispanic  or  Latino  to 
collectively describe individuals of Mexican, Cuban, Central 
American, Spanish, and Puerto Rican heritage. As previously 
stated, individuals descended from these nations may have 
signifi cantly different cultural backgrounds (see Table 2.1). 

 Many Hispanics believe that illness may be God’s punish-
ment for man’s transgressions or result from an imbalance in 
different areas of life, such as self-care, play, and work. Magic 
or witchcraft, in which an evil spirit invades the person’s body, 

seek healthcare and use prescription medications, they 
also routinely use self-help products (e.g., over-the-counter 
medications, herbal products, vitamins, etc.) because the 
dominant American culture emphasizes independence and 
individuality. 

 African Americans 
 In many cases, African American health beliefs stem from 
traditional cultural beliefs: Illness is a lack of harmony with 
nature caused by evil spirits. This notion of illness involves a 
disruption of the unity of mind, body, and soul. In  Cultural 
Diversity in Health and Illness , Rachel Spector describes the 
following beliefs in the African American culture regarding 
illness: 

 ■  Coldness enters the body and reduces an individual’s resis-
tance to illness. During winter, human blood should thicken 
as a protective mechanism. Consequently, those elderly and 
young persons with thinner blood become more susceptible 
to illness and should avoid any conditions that cause chilli-
ness in their systems. 

 ■  Dirt or impurities in the body are associated with hot con-
ditions that produce fever, infl ammation, measles, and can-
cer. Menstruation, digestion, and elimination help to rid 
the body of these impurities. 

 ■  Dietary factors determine health conditions. Improper diet 
causes fl uctuations of high and low blood in the body. Red 
foods, such as beets, carrots, red wine, and red meats, are 
considered to be “blood builders” that cause symptoms of 
dizziness and headaches. Colorless substances, such as vin-
egar, lemon juice, pickle juice, and garlic, are used to reduce 
high blood in the body. 

 ■  Unnatural illness is caused by unfriendly and hostile forces 
in the environment. Traditional healers, employing differ-
ent forms of magic, are used to control these undesirable 
human conditions. 

 Many African Americans value general good health, 
which they defi ne as maintaining rest, exercise, and a good 
relationship with God and other human beings. African 
American spiritual healers focus on achieving physical, so-
cial, and spiritual balance in life. Other methods of treat-
ment include the use of herbs, roots, oils, powders, and 
amulets. The pharmacist should work with the African 
American patient and family members to provide a holis-
tic approach to the patient’s health needs. Most important, 
the pharmacist must work hard to win the trust of African 
American patients who, for the most part, perceive their 
interaction with the healthcare system as a very degrading 
and humiliating experience. This perception is long-standing 
and can be traced back to the Tuskegee Syphilis Experiment. 
For 40 years (1932 to 1972), the U.S. Public Health Service 
conducted a study in which African American patients with 
syphilis were left untreated in order to observe the “natural” 
progression of syphilis. This study was continued despite 
discovering in the 1940s that penicillin was an effective cure 
for this infection. 

 Considering this history in conjunction with the discrimi-
nation and racism that African Americans experience in 
American society, this view is easily understandable. 
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 Socioeconomic Status 
 Americans in poverty place high priority on meeting the basic 
needs of daily survival (e.g., food, shelter) rather than on pro-
motion of health and prevention of illness. Although any in-
dividual may suffer in poverty, ethnic minorities tend more 
often to be members of this cultural group. Individuals of 
low socioeconomic status frequently seek medical assistance 
only after their health condition interferes with their ability 
to work. 

 The “cycle of poverty” contributes to the continued poor 
health experienced by these disadvantaged individuals. On 
average, 37.6% of poor Americans reported barriers that 
restricted their access to care in 2011. Poor people received 
worse care than high-income people for about 60% of qual-
ity measures. In this cycle, the person lives in an environment 
that may cause poor physical and intellectual development as 
well as poor economic productivity and, subsequently, poor 
nutrition. This leads to an increase in illness and a further 
decrease in productivity. In turn, all these circumstances lead 
to higher morbidity and accident rates, which increase health-
care costs. The resulting high cost of healthcare then discour-
ages the poor patient from seeking medical assistance, thereby 
causing more illness and decreased productivity and continu-
ing the cycle of poverty. 

 Accessibility 
 In addition to limited fi nancial resources, several factors may 
cause diffi culty in accessing appropriate healthcare: (1) loca-
tion of medical facilities, (2) transportation to these facili-
ties, (3) immigration status, and (4) lack of insurance. Many 
disadvantaged Americans must depend on family or friends 
for transportation to healthcare and pharmacy facilities, 
whether because of geographic distance or because of fi nan-
cial and language barriers that may prevent these individuals 
from using public transportation. (In other words, they may 
not be able to communicate with the operator, to read signs 
and directions, or to afford the fare.) In addition, those suf-
fering in poverty usually do not have insurance and, thus, 
cannot afford the needed healthcare and/or medications. 
Programs designed to aid the underinsured or the uninsured 
may not be available to individuals with a questionable im-
migration status. All these factors may cause minorities to 
underutilize healthcare and pharmacy opportunities, which 
contributes to the inequality of medical care among different 
ethnic groups. 

 FRAMEWORKS FOR CULTURALLY 
COMPETENT CLINICAL PRACTICE 
 There are several tools that can be used by the pharmacist 
when providing culturally competent care. Three examples of 
these tools include ETHNIC, BATHE, and LEARN.  ETHNIC  
provides a framework for culturally competent clinical prac-
tice. In each area, the questions are elucidate and incorporate 
culturally appropriate approaches to care. 

  E: Explanation  
  What do you think may be the reasons you have these 

symptoms? 
  What do friends, family, and others say about these 

symptoms? 

also causes illness. For example, a child can become sick as a 
result of an evil eye. Natural causes of illness include undi-
gested amounts of food in the abdomen, which causes nausea, 
vomiting, and fever. Additionally, emotional, mental, and in-
terpersonal problems can trigger illness in this belief system. 

 For a disease caused by an imbalance in life, treatment may 
include foods, beverages, and medications. Many Hispanic 
Americans characterize these diseases as being either hot or 
cold. They use hot food such as oils, beef, hard liquor, and 
chili peppers to relieve “cold diseases” and cold food such 
as fresh vegetables, fruits, and dairy products to relieve “hot 
diseases.” Various items, such as necklaces and medallions, 
are worn to keep the evil spirits away. In addition to using the 
Western approach of treatment, many Hispanic Americans 
use traditional methods of intervention, such as praying, visit-
ing shrines, and making promises to God in return for health. 

 Native Americans 
 Traditional health beliefs and practices vary widely among the 
more than 500 Native American tribes throughout the United 
States. In general, a Native American’s health and wellness is 
deeply manifested in psychological, physical, and spiritual di-
mensions of life, all coexisting in harmony with nature. Thus, 
health is a state of harmony with self, family, friends, and 
nature. Harming nature is considered to be harming your-
self, which results in illness. Respect for both self and nature 
through proper care and harmony results in good health. 

 Illness, both physical and emotional, is caused by super-
natural forces (e.g., witchcraft), breaking rules, or evil spirits 
of humans and animals intruding into the body. Some peo-
ple carry objects to protect themselves against supernatural 
powers. Others do nothing for protection, however, because 
they view this form of illness as a punishment for violating 
tribal rules. Healers among the various Native American 
tribes, known as medicine men, are believed to have psychic 
power to diagnose and treat illness. The goal of this heal-
ing is the restoration of harmony between the sick individual 
and nature. According to Spector, some healers are capable 
of generating positive forces essential for maintaining the 
group’s cultural identity. Others use witchcraft to harm the 
group’s enemies. A third type of healers can only diagnose 
illness. Treatment of illness includes using herbs and perform-
ing feats to recover the lost soul. Faith healing and religion 
are widely used by medicine men for health recovery. Sweat 
baths and hot springs are used for cleansing and to provide 
physical relief against colds, sinus infections, and arthritis and 
to alleviate psychological stress. 

 Americans in Poverty 
 This chapter has focused on how culture, as defi ned by national 
heritage, can affect the patient assessment process and the pro-
vision of healthcare. All the cultural variations described thus 
far may be viewed as barriers that may prohibit or limit our 
ability to provide adequate pharmacy services. In addition 
to the barriers of language; family relationships; and differ-
ing views on health, disease, and illness previously discussed, 
many Americans also suffer from the culture of poverty. Pov-
erty or low socioeconomic status presents signifi cant barriers 
to adequate healthcare, one of which is accessibility of services. 

011-025_Jones_02_final.indd   22011-025_Jones_02_final.indd   22 5/23/15   3:43 AM5/23/15   3:43 AM



 Chapter 2     Cultural Considerations in Patient Assessment 23

as they can about their patient, including their cultural beliefs; 
fears; and concerns about health, illness, and healthcare services. 
This allows pharmacists to tailor their recommendations to the 
individual as well as to the medical condition involved. The fol-
lowing recommendations are ways to enhance your cultural sen-
sitivity when interacting with patients of diverse backgrounds: 

 ■  Do a cultural self-assessment and maintain an awareness of 
your own culturally derived preferences and values. 

 ■  Get to know the patient and members of the patient’s fam-
ily. This will increase the level of trust between you, the 
patient, and the family members. 

 ■  Listen actively and observe the patient’s verbal and non-
verbal cues to help put multicultural differences into the 
proper context for effective intervention. Remember, in 
multicultural situations, you will likely face new and differ-
ent sets of rules and norms. 

 ■  Develop a genuine understanding, acceptance, and respect 
for the cultural values of the patient. In other words, do not 
impose or force your own personal and professional views 
and beliefs on the patient. 

 ■  Acknowledge that you do not know everything, and ask 
questions about different features of your patient’s culture. 
This is the key that opens the doors of communication for 
understanding the world of your patient. 

 ■  Do not label different customs, norms, and habits as “good” 
or “bad.” A nonjudgmental approach to serving your pa-
tients will maximize quality patient-centered services. 

 ■  Develop courage, patience, and tolerance for the ambiguity 
created by serving a multicultural population. 

 ■  Be empathic and help the patient to deal with an atmo-
sphere of cultural uncertainty, confusion, and ambiguity. 

 ■  Approach every cross-cultural interaction with a willing-
ness to encounter new experiences, and be willing to ex-
plore your patient’s world. 

 ■  Accept that cross-cultural interactions with your patients 
can be, at times, exhilarating, anxiety-provoking, and frus-
trating. When you recognize that these are a normal part 
of your experiences, you may be able to deal with them 
effectively. 

 ■  Meet and get to know members of other cultural groups. 
Although your professional relationships with individuals 
may come to an end, you can cherish the personal relation-
ships for the rest of your life. 

 The underlying theme of these recommendations is to get 
to know each patient on his or her own terms and to avoid 
forming an opinion or judgment based on previous knowledge 
or experience of that patient’s culture. Previous knowledge or 
experience should be drawn on to assist you in asking more 
constructive questions— not  to arrive at automatic conclu-
sions about the patient. If you automatically assume certain 
qualities or form conclusions about a patient simply because 
he or she belongs to a particular cultural group, you risk ste-
reotyping the patient, which you must always avoid. Your 
view of a given patient should evolve from your experiences 
with and information gained from that patient. 

 You must also realize that you need to understand both 
yourself and your own cultural background before you can 

  Do you know anyone else who has had or who has this 
kind of problem? 

  Have you heard about/read/seen it on television/radio/
newspaper? 

  T: Treatment  
  What kinds of medicines, home remedies, or other 

treatments have you tried for this illness? 
  Is there anything you eat, drink, or do (or avoid) on a 

regular basis to stay healthy? Tell me about it. 
  What kind of treatment are you seeking from me? 
  H: Healers  
  Have you sought any advice from alternative/folk heal-

ers, friends, or other people for help with your prob-
lems? Tell me about it. 

  N: Negotiate  
  Negotiate options that will be mutually acceptable to 

you and your patient and that do not contradict but 
rather incorporate your patient’s beliefs. 

  I: Intervention  
  Determine an intervention with your patient. May in-

clude incorporation of alternative treatments, spiritual-
ity, and healers as well as cultural practices. 

  C: Collaboration  
  Collaborate with patient, family members, other health-

care team members, healers, and community resources. 

 Eliciting psychosocial context can be diffi cult and create great 
anxiety on the part of both the healthcare pharmacist and the 
patient. A useful mnemonic for obtaining this type of informa-
tion is  BATHE , which stands for background, affect, trouble, 
handling, and empathy. Simple questions can be used to obtain 
information in each of these categories. “What is going on in 
your life” provides context for the patient’s visit. Asking how 
the individual feels about what is going on allows the patient 
to report and label what he or she is currently feeling. “What 
about the situation troubles you the most” helps both the pro-
vider and the patient to focus on the symbolic nature of the 
event. “How are you handling that” gives an assessment of how 
the individual is functioning and can provide some direction for 
support. Finally, using statements such as “that must be diffi cult 
for you” legitimizes the patient’s feeling and provides support. 

 The third framework that can give guidance to the pro-
vider in providing culturally competent care is  LEARN . 

  L :  Listen with sympathy and understanding to the patient’s 
perception of the problem. 

  E : Explain your perceptions of the problem. 
  A : Acknowledge and discuss the differences and similarities. 
  R : Recommend treatment. 
  N : Negotiate agreement. 

 RECOMMENDATIONS TO ENHANCE 
CULTURAL SENSITIVITY 
 As modern medicine becomes increasingly concerned with the 
treatment of disease using the best technology and drugs avail-
able, its practitioners—including pharmacists—tend to overlook 
cultural differences among their patients. Thus, pharmacists 
often miss opportunities to talk with their patients and to un-
derstand their patients’ beliefs, concerns, and fears. Pharmacists 
who truly practice “patient-centered care” will learn as much 
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fully appreciate other cultural differences. If you do not un-
derstand what you bring to the patient interaction or rela-
tionship (i.e., your beliefs, values, and attitudes), then you 
increase the probability of stereotyping the patient. To prac-
tice quality patient-centered care, you must be a “cultural 
student” of your patient and accept his or her differences 
without prejudice or judgment. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Compare and contrast culture, ethnocentrism, preju-
dice, and stereotypes. 

  2. What are the three most common variables that affect 
patient assessment? 

  3. What are the best ways to enhance cultural sensitivity 
when interacting with patients of different backgrounds? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n 

  1. SJ is a 58-year-old Muslim man who is newly diagnosed 
with type 2 diabetes. He has been referred to you for 
diabetes education. How would you handle this situa-
tion while being sensitive to cultural considerations? 

Skill Development Activities

Cultural competence is required to achieve optimal patient-
centered care and thus is a vital part of patient assessment. 
Activities for skill development may include:

 ● Examine pictures and ask questions related to the im-
pression made on each individual. The exercise can be 
used to explore unconscious bias, bringing attention to 
this problem, and develop methods to work through 
cultural perception issues.

 ● Complete The Geriatric Medication Game developed 
by the St. Louis College of Pharmacy. This game is a 
structured role-playing model where students experi-
ence physical, psychological, and fi nancial problems 
while navigating the healthcare system. This activity 
can be completed collaboratively with students from 
other healthcare professions.

 ● Complete the BaFa BaFa Cultural Simulation Game 
(http://www.simulationtrainingsystems.com) to stimu-
late learning about and interacting with a new culture. 
This activity can be completed collaboratively with stu-
dents from other healthcare professions.

 ● Pharmacy students can work with social work students 
to develop a drug plan and a plan for implementation 
to increase patient adherence to recommended drug 
therapies. The patient cases can involve a psychiatric 
condition in addition to a variety of other health and 
social conditions.

 ● Assess commonalities of disease states related to an 
organ system and develop a public awareness pre-
sentation about the misconceptions related to one or 
more of the disease states to be presented at the end 
of a laboratory.

 ● Complete a brown bag review using an interpreter.
 ● Using Refl ections from Common Ground, divide the vi-

gnettes among several groups. Complete the refl ective 
exercises provided. Have groups share their insights.
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History
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GLOSSARY TERMS

 ◗ Adverse drug reaction
 ◗ Allergic reaction
 ◗ Chief complaint
 ◗ Closed-ended questions
 ◗ Health history
 ◗ History of present illness
 ◗ Open-ended questions
 ◗ Past medical history
 ◗ Review of systems
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 With the incorporation of patient-centered care principles into phar-
macy practice, pharmacists now routinely talk to patients and are re-
sponsible for patient safety on a daily basis. Because this is such an 
integral part of current pharmacy practice, the pharmacist must be 
able to communicate appropriately with patients as well as with other 
healthcare professionals. Pharmacists must accurately obtain patient 
health and medication histories because they are an integral part of 
the initial patient assessment process in the community and ambula-
tory settings as well as after admission into a hospital, assisted liv-
ing facility, or nursing home. Furthermore, the Joint Commission on 
Accreditation of Healthcare Organizations (JCAHO) is now requiring 
healthcare providers to reconcile medications upon admission, during 
transfers between levels of care, and upon discharge to avoid medi-
cation errors that frequently occur during these situations. Incorrect 
and/or incomplete documentation of medications taken at home and 
allergy information may result in time wasted and, more importantly, 
signifi cant medication errors. 

 BASIC PATIENT INTERVIEWING SKILLS 
 The focal point of a pharmacist’s assessment of the patient involves 
asking the patient questions. To elicit useful information, the pharma-
cist must use appropriate interviewing skills. 

 The Environment 
 Before a pharmacist talks to a patient or obtains any physical assess-
ment data (e.g., blood pressure), the environment in which the interac-
tion will take place should be prepared. The interaction may occur in 
a variety of settings, such as a community pharmacy, hospital room, 
or clinic examination room. However, basic environmental charac-
teristics should be consistent from setting to setting to assist with en-
suring a smooth and productive pharmacist–patient interaction. As 
illustrated in Figure 3.1, appropriate environmental characteristics 
include: 

 ■  Comfortable room temperature 
 ■  Suffi cient lighting for the pharmacist and patient to see clearly both 
each other and any written materials that may be used 

 ■  Quiet surroundings, because noise from one or multiple sources is 
distracting for both the patient and the pharmacist and may cause 
misinterpretation of important patient information 

 ■  Clean and organized setting, because distracting objects and miscel-
laneous clutter do not create a professional atmosphere 
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 information and then are followed by closed-ended questions, 
as appropriate, to gather more specifi c patient data. 

 Open-Ended Questions 
  Open-ended questions  require the patient to respond with a 
narrative or a paragraph format rather than with a simple yes 
or no. These types of questions elicit open expression, allow-
ing the patient to answer in any way that he or she wishes. 
They allow the patient to give the pharmacist information 
from his or her perspective. Open-ended questions are useful 
in gathering less-structured patient information. For example: 

 ■  How are things going for you since the last time I saw you? 
 ■  How have you been feeling since you started the new 
 medication? 

 ■  What medications are you currently taking? 
 ■  How do you take your medications? 

 Open-ended questions may provide more detail than is 
needed, however, or they may not provide enough. They are 
most useful in beginning a patient interview, introducing a 
new section of questions, and switching to a new topic. 

 Closed-Ended Questions 
  Closed-ended questions , or direct questions, ask for specifi c 
information and details. They elicit short, one- or two-word 
answers (e.g., yes or no). Closed-ended questions decrease the 
patient’s options in answering. In addition, they make the pa-
tient passive during the interaction because he or she is forced 
to answer questions from the pharmacist’s perspective. For 
example: 

 ■  Does the chest pain occur when you are sitting down? 
 ■  Do you experience any light-headedness or dizziness when 
you take your hydrochlorothiazide? 

 ■  Did you take your blood pressure medication this morning? 
 ■  Have you ever had an allergic reaction to a medication? 

 Closed-ended questions are most useful after the patient 
has answered an open-ended question and the pharmacist 
needs specifi c details to evaluate the patient’s situation ap-
propriately. They also may be useful in speeding up the in-
teraction because several minutes—or even hours—may be 
needed when asking only open-ended questions, which fail 
to provide needed details. Overusing closed-ended questions, 
however, may lead to an air of interrogation and imperson-
ality, which displays a negative attitude toward the patient. 
In addition, overuse of closed-ended questions may limit the 
data obtained and result in an inaccurate assessment. Thus, 
a combination of open-ended and closed-ended questions is 
usually the most effi cient and productive way of obtaining 
needed patient information, as shown by the sample interac-
tion between a pharmacist and a patient in Box 3.1. 

 Verifi cation of Patient Information 
 Although the patient is answering the pharmacist’s questions, 
the pharmacist must respond appropriately to continue the 
dialogue. Frequently, the pharmacist also needs to verify cer-
tain patient details to ensure that he or she is interpreting 

 ■  Four to 5 feet between the pharmacist and the patient, be-
cause a closer distance may create anxiety, and greater dis-
tance implies general disinterest in the patient 

 ■  Privacy, because the patient needs to feel comfortable talk-
ing about personal health issues and the pharmacist needs 
to be able to obtain physical assessment data discreetly 

 ■  Equal-status seating or standing at eye level in a face-to-
face position or a 90-degree angle. All barriers should be 
removed between the pharmacist and the patient (e.g., pre-
scription counter, glass or plastic safety partitions, shelves, 
etc.). In the hospital setting, the pharmacist should be 
seated at eye level with the patient for a face-to-face inter-
action. Standing over a bedridden patient may imply supe-
riority, possibly causing the patient to feel both inferior and 
uncomfortable. 

 Opening Statements 
 The opening statements between the pharmacist and the pa-
tient set the stage for the interaction. The patient should be 
addressed by his or her surname (if known). If the patient 
does not already know him or her, the pharmacist should 
introduce himself or herself and explain the reason for the 
interaction. In addition, the patient should be told the ap-
proximate amount of time that the interaction will take. For 
example, “Mrs. Smith, I’m Dr. Mark Davis, the pharmacist. 
I want to talk to you to see how you are doing on your medi-
cation. It should only take a few minutes.” 

 Because this type of interaction may be new to some pa-
tients, the pharmacist should be prepared for questions (e.g., 
“Why do you need to talk to me? The other pharmacist 
doesn’t do this.”). An additional, brief explanation for the 
interaction usually resolves any confusion. 

 Types of Questions 
 Following the brief introduction, the pharmacist should ask 
the patient various questions. For an effi cient yet productive 
patient–pharmacist dialogue, these should include a combi-
nation of open-ended and closed-ended questions. In gen-
eral, open-ended questions are used fi rst to gather general 

FIGURE 3.1  Pharmacist counseling a patient.
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 feelings, an accepting and trusting rapport can be established. 
An empathic response identifi es a feeling, which is then re-
fl ected back to the patient in an understanding, caring, and 
nonjudgmental way. For example, a patient may state to the 
pharmacist, “I think I’m going to switch to a different doctor. 
My current doctor always seems too busy to talk to me!” An 
empathic response from the pharmacist might be “That must 
be frustrating for you, when you have a lot of questions about 
your heart disease.” 

 Facilitation 
 Facilitation encourages the patient to continue communicat-
ing more information. It shows that the pharmacist is inter-
ested in what the patient is saying and wants the patient to 
continue. The conversation can be facilitated both verbally 
(e.g., “Yes, go on,” “Mm-hmm,” or “Please continue.”) and 
nonverbally (e.g., maintaining eye contact or nodding yes). 

 Silence 
 When being questioned, occasionally the patient will need 
time to think and to organize what he or she wants to say. The 
pharmacist should become comfortable with these pauses as a 
necessary part of the communication process. By interrupting 
the silence, the pharmacist can destroy the patient’s thought 
process, and valuable information may not be relayed. A long 
pause, however, could be caused by the patient not under-
standing or hearing the question; in this case, the pharmacist 
may need to repeat the question. 

 Summary 
 A summary is a review of what the patient has communi-
cated. A summary statement is a verbalization of the pharma-
cist’s understanding of the patient’s information, and it can 
be used at any time during or at the end of the interview. It 
also allows the patient to agree or disagree and, if needed, to 
correct the pharmacist’s interpretation. For example, at the 
end of the patient explaining his or her medication issue, the 
pharmacist responds, “Ok, Harry, what you’re telling me is 
that you think your diabetes medicine, metformin, is giving 
you an upset stomach and diarrhea. You’re also taking blood 
pressure medicine, lisinopril, but aren’t taking any routine 
over-the-counter (OTC) medications and haven’t tried any-
thing for your GI symptoms. Is that correct?” 

 Nonverbal Communication 
 Appropriate communication involves not only verbal but also 
nonverbal skills, in which the medium of exchange is some-
thing other than vocalized words. Nonverbal communication 
refl ects the person’s inner thoughts and feelings and is con-
stantly at work, even if the person is unaware of it. Elements 
of nonverbal communication include (1) distance, (2) body 
 posture, (3) eye contact, (4) facial expressions, and (5)  gestures. 
For a successful pharmacist–patient encounter, the verbal and 
the nonverbal communication must be in congruence. This is 
very important in establishing rapport with the patient. 

 Distance 
 The distance between the pharmacist and the patient plays 
an important role in a successful interaction. The most 

correctly what the patient is saying. Several feedback tech-
niques can be useful in assisting the pharmacist with both 
these processes. These techniques include (1) clarifi cation, 
(2) refl ection, (3) empathy, (4) facilitation, (5) silence, and 
(6) summary. 

 Clarifi cation 
 Clarifi cation is useful if the patient provides confusing or 
ambiguous information. It can also help in providing the 
pharmacist with more specifi c details. For example, “Do you 
mean that the medication gives you an upset stomach when 
you say that it makes you sick?” 

 Refl ection 
 Refl ection involves repeating part or all of a patient’s re-
sponse. It acts in a way similar to a mirror, refl ecting the 
patient’s words or feelings back to him or her. For example, 
“What you’re telling me is that your baby had diarrhea three 
times a day after you gave him amoxicillin for 2 days.” 

 Empathy 
 Frequently, information that the patient relays to the phar-
macist also involves feelings or emotions associated with 
his or her medications, medical condition, or life situation. 
If the pharmacist responds with an empathetic statement, 
illustrating to the patient that he or she understands these 

Pharmacist:  Hi, Mr. Jones. My name is Monica Smith, 
the pharmacist. I want to talk to you about 
your medications. It should only take a few 
minutes.

Patient: Okay.

Pharmacist:  How have you been feeling since Dr. Adams 
prescribed that new medication?

Patient:  Oh, I guess alright. Some days I feel lousy, 
and some days I feel good.

Pharmacist: What do you mean by feeling lousy?

Patient:  It’s hard for me to get my work done out-
side. I like to mow the lawn and piddle 
around in the garden, but lately I just can’t 
get it done.

Pharmacist: Why can’t you? Do you feel weak or tired?

Patient:  I guess I get short-winded while I’m mow-
ing the lawn, and that wears me out.

Pharmacist:  Do you have any chest pain while you’re 
mowing?

Patient:  No chest pain, but it’s hard for me to 
breathe.

Pharmacist:  Do you have any diffi culty breathing at 
other times during the day or when you lie 
down at night?

Patient:  Just if I try to work outside or go for a walk, 
and at night, I’m usually okay if I sleep with 
two pillows.

3.1
Sample Interaction between a 
Pharmacist and a Patient
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wringing of the hands or tapping of the fi ngers often indicates 
anxiety or nervousness. As with other nonverbal communica-
tion, the gestures should match the verbal message. The phar-
macist should always be conscientious regarding any gestures 
that may be distracting to the patient. 

 Closing Statements 
 Bringing the interview to an appropriate close is a crucial 
part of the communication process. Many times, the patient 
will evaluate the entire interaction based on the fi nal state-
ments; therefore, the pharmacist should not end the interview 
abruptly. An effective way to close the interaction is to pro-
vide a brief summary. This allows both the pharmacist and 
the patient an opportunity to review what has been discussed 
and to clarify any misinformation. Once both parties have de-
termined that the information is correct, the pharmacist can 
conclude with a simple, closed-ended question (e.g., “Do you 
have any questions?”) or a sincere statement (e.g., “Thank 
you for your time. If you have any questions when you get 
home, please call me.”). Nonverbal cues (e.g., organizing pa-
perwork for the patient’s medical record or standing up from 
the chair) also can be helpful when combined with a summary 
or a closing question or statement. 

 Common Errors of Patient Interviewing 
 When talking to patients, it is easy to fall into nonproduc-
tive communication techniques, which may restrict the pa-
tient’s communication with the pharmacist. These errors may 
decrease the amount of data obtained from the patient and 
hinder the development of rapport. Because of their defeat-
ing nature, such responses should be avoided when obtain-
ing information from the patient. These include (1) changing 
the subject, (2) giving advice, (3) providing false reassur-
ance, (4) asking leading or biased questions, and (5) using 
 professional terminology. 

 Changing the Subject 
 Many times, the pharmacist may encounter a situation in 
which he or she is unsure of how to respond. In this case, the 
easiest way out is to change the subject (e.g., by introducing 
a new topic). In such a situation, however, patients are likely 
to feel as if their concerns were not heard or understood. 
The pharmacist also should avoid using this response when 
rushed for time or anxious to obtain specifi c patient informa-
tion. Changing the subject should be used only when all ap-
propriate patient information has been gathered concerning 
one topic and it is time to move on to the next. 

 Giving Advice 
 Patients frequently will ask the pharmacist for advice con-
cerning medications or various health problems. For example, 
“My baby has a rash on her bottom. Do you think it is diaper 
rash or an allergic reaction to the antibiotic she started yes-
terday?” In this instance, the patient is directly asking for the 
pharmacist’s professional advice, and an appropriate response 
would be “Tell me more about the rash.” The pharmacist, 
however, should avoid giving a personal opinion or telling the 
patient what to do (e.g., “I think using cloth diapers is crazy. 
That’s probably why your baby has a diaper rash. You should 

 comfortable distance is approximately 18 to 48 in apart. The 
18 in surrounding the body is the most protected space, so a 
distance closer than this may cause the patient to feel both 
nervous and uncomfortable. The pharmacist who continually 
invades a patient’s personal space also risks appearing to be 
bullish and inconsiderate. The pharmacist should, however, 
maintain a distance close enough to ensure the patient’s pri-
vacy, especially when discussing personal issues. Frequently, 
patients will communicate nonverbally their comfort level 
with the distance (e.g., by stepping back or leaning forward). 
The pharmacist should note this and adjust his or her distance 
accordingly. 

 Body Posture 
 An “open” body posture, in which the pharmacist is standing 
or sitting in a relaxed manner and presenting a full frontal 
appearance to the patient, relays both respect and sincere in-
terest. The legs should be comfortably apart, not crossed, and 
the arms should be at the side. 

 In a “closed” body posture, the arms are crossed in front 
of the chest, the legs are crossed at the knees, the head is 
facing downward, and the eyes are looking at the fl oor. This 
type of posture may shorten or discontinue productive com-
munication between the pharmacist and the patient and, thus, 
should be avoided. 

 Eye Contact 
 Appropriate eye contact does not mean continuously staring 
at the patient. Instead, the pharmacist should spend most of 
the interaction looking directly at the patient and only oc-
casionally looking away. This is a very important aspect of 
good patient interviewing skills. Not looking at the patient 
may send a message of disinterest and lack of caring. In addi-
tion, lack of eye contact may inhibit the pharmacist’s ability 
to identify and to evaluate the patient’s nonverbal commu-
nication. It is important to note, however, that in some cul-
tures, direct eye contact is considered inappropriate and the 
pharmacist should take that into consideration when counsel-
ing patients. A review of cultural differences to consider is 
included in Chapter 2. 

 Facial Expressions 
 The pharmacist’s facial expressions should be consistent with 
his or her verbal expressions. If the two do not match, the 
patient will tend to believe the facial message more than the 
spoken words. For example, if the pharmacist asks, “What 
adverse effects are you experiencing from this medication?” 
and then appears to be bored or distracted, the patient may 
perceive that the pharmacist is not sincerely interested in 
what he or she has to say—and any rapport will disintegrate. 
Appropriate facial expressions should refl ect an attentive, 
sincere, and caring interest in the patient. In addition, if a 
patient’s response to a posed question is surprising, a pharma-
cist should work to maintain an objective view of the patient 
and not display any judgment in his or her facial expression 
upon hearing these responses. Doing so may risk the trusting 
relationship between patient and pharmacist. 

 Gestures 
 Gestures also send nonverbal messages regarding emotional 
feelings or physical symptoms. For example, continuous 
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care), the health history usually is obtained by a physician or 
a nurse and is documented in the patient’s medical record. 
In the ambulatory or community setting, the pharmacist may 
obtain the health history. For the pharmacist, the primary 
purpose of the health history is to evaluate the patient’s drug 
therapy (e.g., screening for abnormal symptoms that may be 
caused by medications) or to evaluate patient complaints and/
or symptoms. 

 The patient usually provides his or her own health history. 
If the patient cannot provide reliable information, however, 
then a family member, friend, caregiver, or interpreter can be 
used as the source. 

 Patient Demographics 
 Patient demographics include the patient’s name, address, 
phone number, birthdate, sex, race, marital status, and phar-
macy. Other items that may be included are the patient’s 
birthplace, ethnic origin, and occupation. 

 Chief Complaint 
 The  chief complaint (CC)  is a brief statement of why the pa-
tient is seeking care. Typically, it includes one or two primary 
symptoms, along with their duration, and is recorded in the 
patient’s own words. The best way to elicit the CC is by using 
an open-ended question (e.g., “What can I do for you today?”). 

 Occasionally, the patient may not have a CC. For example, 
the patient may be unable to speak (e.g., comatose or a 
stroke), in which case a family member may be able to de-
scribe the patient’s problems. The patient also may present 
to the pharmacist for a medication refi ll and not identify 
any particular medical problems; however, on review of the 
patient’s medication profi le, the pharmacist may identify a 
drug-related problem and then question the patient regarding 
specifi c symptoms. Through this process, a hidden CC may 
be discovered. 

 History of Present Illness 
 The  history of present illness (HPI)  is a thorough description 
and expansion of the CC. Specifi c characteristics should be 
routinely obtained regarding all the presenting symptoms. 
This can be obtained using the pneumonic device SCHOLAR, 
which represents the following: 

 ■  Symptoms: What symptoms is the patient experiencing? 
 ■  Characteristics: What are the symptoms using descriptive 
terms or scales (sharp pain, black tarry stools, pain scales)? 

 ■  History: What has been done so far? Has it happened in the 
past and what was the outcome? 

 ■  Onset: When did the symptoms start? 
 ■  Location: What is the physical location of the symptom/
complaint? 

 ■  Aggravating: What causes or makes the symptoms worse? 
 ■  Remitting factors: What relieves or makes the symptoms 
better? 

 The description of the patient’s symptoms is recorded in a 
precise and chronological sequence. Enough details  regarding 

quit using them.”) These types of statements may be offensive 
and cause the patient to feel incapable of making his or her 
own decision. When appropriate, the pharmacist should pro-
vide patients with suffi cient medical information (e.g., com-
mon symptoms associated with a specifi c medical problem, 
medication side effects, risks and benefi ts of taking certain 
medications, etc.) and make professional recommendations 
based on the specifi c patient information. 

 Providing False Reassurance 
 When discussing anxiety-inducing health concerns with a pa-
tient (e.g., a chronic disease or terminal illness), it may be 
tempting for the pharmacist to falsely reassure the patient 
(e.g., “Everything will be all right,” or “I’m sure that you 
will be fi ne within a short time.”). This falsely comforting 
response may make the pharmacist feel better; however, it 
may make the patient feel as if he or she should not be upset, 
worried, scared, frustrated, and so on. Such false reassurances 
trivialize the patient’s feelings by trying to change them rather 
than trying to understand and accept them. This falsely re-
assuring response also may close off further communication 
between the pharmacist and the patient. 

 Asking Leading or Biased Questions 
 Leading or biased questions make assumptions regarding the 
patient’s behavior or feelings, and they imply that one answer 
is better than another. For example, “You take your medica-
tions every day, don’t you?” This type of question may make 
the patient feel that he or she should answer yes simply to 
please the pharmacist rather than risk disapproval by admit-
ting to frequently forgetting to take his or her medications. 
Leading or biased questioning also conveys a negative judg-
ment, and it leads the patient to answer in a way that corre-
sponds to the pharmacist’s assumptions, which decreases the 
chance of obtaining accurate patient information. 

 Using Professional Terminology 
 Many patients do not understand commonly used pharma-
ceutical and medical terms (e.g., infl ammation, decongestant, 
diuretic) and, thus, may have interpretations of these words 
that differ from those of the pharmacist. For effective com-
munication, the pharmacist should use words with which the 
patient is familiar. For example, the patient may have heard 
of the “blood thinner” Coumadin but not know what the 
“anticoagulant” warfarin is, or a patient may refer to anti-
hypertensive medications as “high blood pressure” pills. To 
ensure that the patient understands what is being said, the 
pharmacist needs to adjust his or her vocabulary to the pa-
tient’s level (but without sounding condescending). 

 HEALTH HISTORY 
 The  health history  is a concise summary of the patient’s cur-
rent and past medical problems, medication history, family 
history, social history, and review of systems. The purpose of 
the health history is to obtain subjective patient information 
or, in other words, what the patient says about his or her own 
health, medications, and so on. Usually, these subjective data 
are then combined with the objective physical examination 
and laboratory data to evaluate the patient’s current health 
status. In the institutional setting (e.g., hospital or long-term 
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of years that the patient has been smoking. For example, a 
20 pack-year smoking history may mean that the patient has 
smoked 1 ppd for 20 years or 2 ppd for 10 years. Because a 
given pack-year measurement can include a wide variation in 
actual smoking habits, the pharmacist should record both the 
pack-year and the packs per day (e.g., “20 pack-year smoking 
history, 2 ppd for 10 years”). 

 A history of illicit drug use, also known as  recreational  
or  street drugs , may be diffi cult to obtain from the patient. 
The pharmacist should use professional, nonjudgmental com-
munication techniques when asking these questions. As with 
alcohol and tobacco use, illicit drug use also is documented 
as the type, amount, pattern, and duration of use. The date of 
the last drug use also should be recorded. 

 The patient’s dietary and exercise habits are particularly 
useful information if he or she is at high risk of developing 
heart disease because a high-fat diet and sedentary lifestyle 
can contribute to obesity, high cholesterol, diabetes, and hy-
pertension. The number of meals and snacks typically con-
sumed on a daily basis, as well as the type and quantity of 
food, should be documented. In particular, the percentage 
of red meat, fat, fi ber, and salt consumed on a daily basis 
should be obtained. Exercise should be recorded as the type, 
frequency, and duration of activity. 

 Information regarding the patient’s education, employ-
ment, marital status, and living conditions is important as 
well because these factors can infl uence the patient’s health 
and medication use. The pharmacist should consider these 
factors for both physician referral decision making and phar-
macotherapeutic planning. For example, an unemployed pa-
tient may be at high risk for nonadherence if he or she cannot 
afford an expensive medication. 

 Review of Systems 
 The  review of systems (ROS)  is a general description of patient 
symptoms per body system. The questions to elicit this infor-
mation typically are closed-ended and ask about the occur-
rence of common symptoms regarding each system. The order 
of questioning typically follows a head-to-toe format. The 
purpose of the ROS is to identify any additional symptoms or 
medical problems not yet revealed by the patient during the 
CC, HPI, or PMH and to guide the pharmacist in gathering 
needed physical exam and other objective data. Both the pres-
ence and the absence of symptoms should be noted. The most 
common symptoms for each body system are: 

 ■  General health: fatigue, weakness, fever, and signifi cant 
weight gain or loss 

 ■  Skin, hair, and nails: changes in color, lesions, dryness, hair 
loss, and changes in nail texture 

 ■  Eyes: changes in vision, use of glasses, cataracts, and glaucoma 
 ■  Ears: changes in hearing, ringing in the ears, and vertigo 
 ■  Nose and throat: nasal discharge or stuffi ness, sneezing, 
sore throat, and diffi culty swallowing 

 ■  Head and neck: lumps or swelling, tenderness, and pain 
with movement 

 ■  Respiratory system: diffi culty breathing, cough, and wheezing 
 ■  Cardiovascular system: chest pain, palpitations, high blood 
pressure, and high cholesterol 

symptoms need to be obtained, without being excessive and 
redundant, to evaluate the patient appropriately. In addition, 
the HPI should include any pertinent “negative” information, 
which includes secondary symptoms that the patient is  not  
experiencing (e.g., patient has a sore throat, stuffy nose, and 
sneezing but does not have a fever or  productive cough). 

 Past Medical History 
 The  past medical history (PMH)  includes a brief description 
of the patient’s past medical problems, which may or may not 
relate to the patient’s current medical condition. Hospitaliza-
tions, surgical procedures, accidents, injuries, and obstetric 
history (for women) also are included, along with the approx-
imate dates and duration (if known). A common abbrevia-
tion used in the PMH is S/P, which stands for  S tatus  P ost and 
indicates a past event. For example, a documentation in the 
PMH might be “S/P hysterectomy in 1987,” meaning that the 
patient had surgery to remove her uterus in 1987. 

 Family History 
 The family history is a brief synopsis of the presence or 
absence of illnesses in the patient’s fi rst-degree relatives 
(i.e., parents, siblings, and children). These data typically 
include status (i.e., dead or alive), cause of death, age at 
death, and current health problems of living family mem-
bers. Specifi cally, a family history of heart disease, high 
blood pressure, high cholesterol, diabetes, cancer, osteopo-
rosis, alcoholism, and mental illness should be documented 
because it may affect the patient’s risk of future illnesses or 
infl uence the physician’s diagnosis of the patient’s current 
medical problem. 

 Common abbreviations found in the family history in-
clude F for  F ather, M for  M other, B for  B rother, and S for 
 S ister. A deceased family member can be indicated with an 
arrow pointing down (↓) and a living family member with an 
arrow pointing up (↑). For example, a patient’s father who 
died from a cerebral vascular accident (i.e., stroke) at the age 
of 67 years can be documented as F↓67(CVA). 

 Social History 
 The patient’s lifestyle is documented in the social history, 
which contains his or her use of alcohol, tobacco, and illicit 
drugs as well as nutrition and exercise. The patient’s educa-
tion, employment, marital status, and living conditions also 
may be included. 

 Alcohol consumption is documented as the type, amount, 
pattern, and duration of alcohol use (e.g., a six-pack of beer 
daily for 10 years). To describe the drinking habits of patients 
who drink only when dining out or at social gatherings, the 
term s ocial drinking  is sometimes used. This term is open to 
wide interpretation, however, and should be clarifi ed regard-
ing the specifi c type, amount, pattern, and duration of alcohol 
ingestion. For patients who drink regularly, the date and time 
of the last drink also should be documented. 

 Tobacco use is quantifi ed by the type of tobacco consumed 
(i.e., cigarettes, cigars, pipe, or chewing tobacco), number of 
packs smoked per day (ppd), and pack-years. A  pack-year  is 
calculated by multiplying the number of ppd by the number 
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 Current Prescription Medications 
 The pharmacist should ask the patient what prescription 
medications he or she is currently taking. In addition to the 
names of these medications, obtain the dosage, dosing sched-
ule, duration of therapy, reason for taking the medicine, and 
outcome of therapy. It is best to use an open-ended question to 
elicit the most accurate patient information. A leading ques-
tion (e.g., “You’re taking captopril, 25 mg three times a day, 
right, Mrs. Smith?”) may encourage the patient to say yes 
rather than risk embarrassment by admitting that she stopped 
taking the medication several weeks ago because she ran out. 
Therefore, leading questions should be avoided. 

 Some patients may not know the names of their current 
medications. If this happens, have the patient describe what 
the medicine looks like, with as much detail as possible. This 
description should include the dosage form; the size, shape, 
and color; and the numbers, letters, or words on the dosage 
form. When documenting this information, the pharmacist 
should include the patient’s detailed description and, if a list 
of prescribed medications is available, note if it is consistent 
with the medication that he or she should be taking. 

 The pharmacist also must obtain the prescribed dos-
ing schedule (e.g., twice a day, once a day), the actual dos-
ing schedule the patient uses, and the approximate times at 
which the patient takes the medication. If the patient is not 
taking the medication as prescribed (e.g., the patient takes the 
medication once a day when it should be three times a day), 
determine the reason for this discrepancy. Both the prescribed 
and the actual dosing schedules should be documented along 
with the reason for future assessment of the patient’s medica-
tion adherence. 

 If the patient is taking a “PRN” medication on an “as-
needed” basis, it is important to quantify how often the patient 
actually takes the medication because the term  occasionally  
could mean one dose a day—or one dose a month. One way 
to obtain this information is to ask the patient how many 
doses he or she consumes in a day, a week, or a month. Ask-
ing the patient how often he or she has to obtain a new supply 
of medication may be useful as well. 

 The pharmacist also should determine when the patient 
started taking the medication, the reason for taking it, and 
the outcome of taking it from the patient’s perspective. If pos-
sible, the exact starting date should be identifi ed, especially 
if an adverse or allergic reaction is thought to be caused by a 
particular medication. It is important to obtain the patient’s 
reason for taking the medication as well because some pa-
tients may misunderstand—or not even know—why it was 
prescribed. Consequently, the patient may take the medica-
tion for problems or conditions not treated with that particu-
lar medication. In addition, the pharmacist should assess the 
patient’s opinion of how well the medication is treating or 
controlling the specifi c condition. 

 If patients are unsure of what medications they take, they 
should be asked to bring their medications with them to 
clinic visits or anytime a pharmacist is evaluating their regi-
men. Patients should understand to bring all prescription and 
OTC medications and herbal supplements they take. Once 
an accurate list of medications has been obtained, the patient 
should always have a list with them for subsequent clinic vis-
its, hospitalizations, and prescription fi lls. This list should be 
updated as needed. Many forms of wallet-sized medication 

 ■  Peripheral vascular system: edema; leg pain when walking; 
and discoloration of lower legs, ankles, or feet 

 ■  Gastrointestinal system: nausea, vomiting, abdominal pain, 
heartburn, poor appetite, constipation, diarrhea, and change 
in stool color 

 ■  Hepatic system: nausea, loss of appetite, protruding abdo-
men, and yellowish eye or skin color 

 ■  Renal system: changes in urination, frequency, urgency, 
blood in urine, painful urination, incontinence, and fre-
quent urination at night 

 ■  Musculoskeletal system: cramping, pain, stiffness, swelling, 
and limitation of movement 

 ■  Nervous system: tremors, seizures, imbalance, and paralysis 
 ■  Mental status: anxiety, disorientation, changes in memory, 
hallucinations, and changes in mood 

 ■  Endocrine system: diabetes and thyroid disease 
 ■  Male reproductive system: problems with sexual function, 
painful intercourse, genital pain, lesions, and lumps 

 ■  Female reproductive system: menstrual problems; vaginal 
discharge; vaginal itching; and breast tenderness, lumps, 
dimpling, and discharge 

 More detailed questioning is discussed within the chapters 
for each body system in Part II of this book. 

 Identifi cation of abnormal symptoms through the ROS 
will lead the practitioner to further patient evaluation during 
the physical examination, laboratory testing, and diagnostic 
testing. 

 MEDICATION HISTORY 
 In the past, physicians or nurses typically have obtained the 
medication history because they have a high amount of di-
rect involvement in patient care. Unfortunately, these medi-
cation histories can be incomplete (e.g., lack information 
concerning allergies, adverse effects, and adherence). Because 
pharmacists are becoming more involved with direct patient 
care via medication dispensing and pharmaceutical care re-
sponsibilities, the medication history now is being obtained 
increasingly by the pharmacist. Medication reconciliation is 
now required upon hospitalization, and hospital pharmacists 
are often the healthcare professional tasked with this duty. 
This would occur upon admission, during transfers between 
levels of care, and upon discharge in order to reduce the in-
cidence of drug-related problems that can occur during these 
situations. Ambulatory care and community pharmacists are 
frequently responsible for collecting medication histories as 
well as ensuring that appropriate pharmacotherapeutic plans 
are determined on an outpatient basis. Information obtained 
through the medication history is vital to the pharmacist’s 
evaluation of the effectiveness and tolerability of the patient’s 
medication regimen. The medication history identifi es not 
only what medications the patient is taking but also the pa-
tient’s adherence, adverse drug reactions, allergies, and un-
derstanding of the role the medication plays in treating his or 
her disease. Data that should be obtained by the pharmacist 
for the medication history include current and past prescrip-
tion and nonprescription medications, allergies, adverse drug 
reactions, and medication adherence. 
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she would rather not have taken. Some patients may not asso-
ciate the symptoms they experience with the medications they 
are taking (e.g., a cough with angiotensin-converting enzyme 
inhibitors). Thus, asking whether the patient has experienced a 
certain side effect that is commonly associated with the medi-
cation is helpful. If an adverse drug reaction is identifi ed, the 
pharmacist should obtain the name of the medication, the dos-
age, the frequency, the reason for taking the medication, the de-
tails of the adverse reaction, and how the adverse reaction was 
managed (e.g., dosage was decreased, drug was discontinued). 

 Medication Adherence 
 Determining patient medication adherence is one of the 
primary goals of the medication history. Nonadherence to 
medications may lead to worsening of patient symptoms, 
unnecessary diagnostic testing, hospitalizations, and use of 
additional medications, especially if the nonadherence is not 
identifi ed and the physician believes the patient is taking the 
medications as prescribed. 

 Questioning the patient regarding adherence can be dif-
fi cult because most patients know they should be compliant 
and may feel guilty or ashamed if confronted on this subject 
by an authoritative healthcare professional. Some patients 
may say they are adherent even when they are not. There-
fore, the pharmacist should use open-ended questions to fi nd 
out exactly what medications the patient is taking and how 
often he or she is taking them. Again, be careful to avoid 
asking leading questions in which the patient only has to an-
swer yes (e.g., “Mr. Smith, you are taking furosemide, 40 mg 
just once a day, aren’t you?”). To establish and maintain a 
good rapport with the patient, it is extremely important for 
the pharmacist to remain nonjudgmental when questioning 
the patient regarding adherence. A nonjudgmental attitude 
encourages the patient to trust the pharmacist, which allows 
him or her to be more truthful about adherence to the pre-
scribed medication regimen. 

 Another way to assess adherence is to have patients describe 
their daily routine for taking their medications. Patients who 
describe their routine with great detail are more likely to be 
compliant than those who provide a very vague description or 
have no routine at all. Empathic statements also may help the 
pharmacist to obtain more information concerning adherence; 
such statements may include acknowledging that a medication 
regimen can be diffi cult to follow, that it is easy to forget to 
take medications, and that medications are costly when follow-
ing a tight budget. If nonadherence is identifi ed, the pharma-
cist should determine the reason for the nonadherence so that 
it can be corrected, if possible (e.g., the patient cannot afford 
an expensive antihypertensive medication, so the pharmacist 
recommends a more economical alternative to the physician). 

 Medication adherence also can be assessed by asking the 
patient how often he or she needs to refi ll the medication or 
how long a single bottle of medicine usually lasts before a 
new supply is needed. If the patient’s computerized pharmacy 
records are accessible, the pharmacist also may review the re-
fi ll pattern of the patient. 

 Effi cient History Taking 
 Unquestionably, pharmacists are very busy with medication 
dispensing responsibilities and do not have time to  thoroughly 

cards exist and are a great way to keep track of current medi-
cations. Patients may also be interested in using an online per-
sonal medical record into which the pharmacist may be asked 
to assist with accurate entry of prescriptions. 

 Current Nonprescription Medications 
 Because nonprescription medications can interact with pre-
scription medications, cause adverse reactions, and be used by 
patients to treat an adverse reaction caused by a prescription 
medication, the pharmacist should obtain information con-
cerning any nonprescription medications, including herbal 
products and vitamins, that the patient may be taking. This 
information should include the drug name and dosage, actual 
dosing schedule, duration of therapy, reason for taking the 
drug, and outcome of therapy. Because many nonprescription 
medications are taken on a PRN or as-needed basis, always 
quantify the exact use of the medication. Asking how many 
times in a day, a week, or a month the patient takes the medi-
cation, or how often the patient must purchase a new supply, 
may help the pharmacist to quantify drug usage. 

 Past Prescription and Nonprescription 
Medications 
 Before making current recommendations, the pharmacist 
should obtain as much information as possible concerning 
past prescription and nonprescription medications. This in-
formation includes the name, dosage, and prescribed as well 
as actual dosing schedule of the drug; the reason for taking 
the medication; the duration and outcome of therapy; and 
why the patient stopped taking it. This information helps the 
pharmacist to understand what medications successfully (and 
unsuccessfully) treated past as well as current medical prob-
lems. If time is limited, the most important previous medica-
tions to ascertain are medications indicated for the CC. 

 Allergies 
 An  allergic reaction  is a hypersensitivity to a particular an-
tigen or allergen, which provokes characteristic symptoms 
whenever it is encountered. To prevent the recurrence of an 
allergic reaction, the pharmacist should ask if the patient has 
allergies to any medication or food (e.g., some vaccines are 
derived from egg products). Because an adverse drug reaction 
or side effect can be identifi ed mistakenly as an allergy, it is 
very important to ask the patient what type of reaction was 
experienced (e.g., rash, breathing problems, etc.). If a drug 
allergy is identifi ed, the pharmacist should ask the patient the 
date of the reaction, what was used to treat it, the outcome of 
the treatment, and whether the patient experiences a reaction 
with other medications from similar drug classes. 

 Adverse Drug Reactions 
 Unlike an allergic reaction, an  adverse drug reaction , which 
also commonly is termed a  side effect , is an unwanted phar-
macologic effect that is associated with the medication. One 
way to elicit information regarding possible current and past 
adverse drug reactions is to ask whether the patient has ever 
taken medication that made him or her feel “sick” or that he or 
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and handwriting must be neat and legible. It is suggested that 
if a mistake is made on a written document, the healthcare 
provider make one strikethrough (e.g., mistake) instead of 
whiting out or scribbling through the mistake and writing his 
or her initials next to the mistake. If the pharmacist follows 
these guidelines, good communication with other members 
of the healthcare team is more likely to occur. The health 
history form in Figure 3.2 and medication history form in 
Figure 3.3 work well when having the patient complete the 
forms fi rst and then having the pharmacist review them. Be-
cause these forms may look similar to ones that the patient 
fi lls out at his or her doctor’s offi ce, the pharmacist should 
explain why the information is being obtained and how it 
will be used for patient care within the pharmacy setting. 

 Both of these forms are powerful tools in aiding the phar-
macist to identify drug-related problems. On the health his-
tory form, there are several questions regarding current (and 
previous) health problems/symptoms they are experiencing. 
The pharmacist should further investigate any “yes” re-
sponses to these questions because they frequently are drug-
related problems (i.e., medications causing adverse effects or 
medical problems that are not being treated). The medication 
history form not only lists prescription and nonprescription 
medications but also allows a place for effectiveness of the 
drug, adverse effects, ability to afford medications, and medi-
cation and food allergies. These are helpful in determining if a 
patient has had any negative experiences with drug therapy in 
the past as well as providing insight for possible future drug-
related problems. 

 SPECIAL CONSIDERATIONS 

 Pediatric Patients 
 The health and medication history for pediatric patients fol-
lows the same format as that for adult patients, but several 
differences in obtaining the information should be noted. One 
of the major differences is that the information usually comes 
from the child’s parent or guardian. Because the child may 
not yet be able to communicate what symptoms he or she is 
experiencing, the parent may describe a change in the child’s 
behavior in relation to activities, eating, and body posture 
(e.g., the child is not playing and is tugging at his ear). 

 In addition to the health history, the pharmacist should 
ask the parent about the child’s growth and development. Is 
the child’s height and weight increasing at a steady rate? Has 
there been any rapid weight gain or weight loss? The pharma-
cist also should ask the parent at what age the child’s immu-
nizations were administered and if the child had any reactions 
following them. 

 Geriatric Patients 
 The format of the health and medication history for geriatric 
patients also is similar to that for adult patients; however, 
elderly patients have unique qualities that the pharmacist 
should keep in mind. First, these patients frequently have 
lengthy histories, with several comorbid conditions, and these 
diseases may present as a general functional decline (e.g., he 
or she can no longer prepare meals, weight loss) rather than 
as typical symptoms. Second, because of the normal aging 
process (e.g., hearing loss), it may be diffi cult for elderly 

question or interview all patients. When faced with time and 
workload pressures, initial screening methods may be use-
ful to help the pharmacist prioritize patients who are in the 
most need of assistance and may be a more practical way to 
implement pharmaceutical care. For example, when refi lling 
a medication or at the end of a routine counseling session, 
the pharmacist can ask the patients how well they think the 
medication is working or if they have any questions or con-
cerns regarding their medications. If the answer is yes, then 
the pharmacist can proceed with specifi c questioning and dis-
cussion based on the patient’s issue(s). If the answer is no, 
then the pharmacist can proceed with the next task at hand. 
A more focused approach with patient interviewing is useful 
with not only investigating potential drug-related problems 
but also in establishing a relationship with the patient. In the 
future, the patient may feel more comfortable in approaching 
the pharmacist with questions and problems/concerns regard-
ing his or her medications as well as asking for health-related 
information and advice. At a later date, the pharmacist may 
also have more time for a more in-depth interview and patient 
history. 

 Another way for the pharmacist to focus his or her in-
terviewing time is to routinely screen elderly patients who 
are taking �5 medications or who have �3 disease states. 
Chances are higher that these individuals are at risk for a 
drug-related problem and may benefi t from the pharmacist 
gathering a more thorough health and medication history, 
looking for potential drug-related problems. Pharmacists 
can also focus on patients with specifi c disease states such as 
diabetes, hypertension, and hyperlipidemia. Use of standard-
ized data collection forms (see following “Documentation” 
section) can also expedite the patient interviewing process—
patients can complete the form while waiting for their pre-
scriptions to be fi lled. Later, when speaking with the patient, 
the pharmacist can review the form and clarify and expand 
any information that suggests a problem. Keep in mind that 
gathering information in this manner places substantial re-
sponsibility on the patient’s ability to read and understand the 
form and provide an accurate answer. The pharmacist may 
need to investigate further if there appears to be a problem 
with the information that the patient provided. 

 DOCUMENTATION 
 The health and medication histories need to be documented in 
the patient’s medical record and communicated to the health-
care team. Most institutions use electronic health records, 
and written materials are less frequently used. Standardized 
data collection forms (Fig. 3.2 and Fig. 3.3) for documenta-
tion whether in electronic or paper format are often used. 
However, the information may be recorded in a free-text for-
mat as well. The standardized form is well-organized, easy to 
record, and allows specifi c patient information to be found 
quickly but may not allow for much fl exibility. In contrast, a 
free-text format allows a great deal of fl exibility from phar-
macist to pharmacist; however, it also makes it much more 
diffi cult to fi nd specifi c information. In addition, the free-text 
format may make it easier for a pharmacist to forget to ask 
patients for certain information (e.g., allergies) and is more 
time-consuming to use. 

 Regardless of the format, all components of the health and 
medication history must be included in an organized manner, 
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Name:        Date:

Address:

Phone:                                             (h)                                      (w)     Pharmacy:

Gender:     M    F                   Date of birth:                               Height:                               Weight:

MEDICAL PROBLEMS:  Have you experienced or do you currently have (circle Y or N):

kidney problems?
frequent urinary infections?
difficulty with urination?
frequent urination at night?
liver problems/hepatitis?
trouble eating certain foods?
nausea or vomiting?
constipation or diarrhea?
bloody or black bowel movements?
abdominal pain or cramps?
frequent heartburn/indigestion?
stomach ulcers?
shortness of breath?
coughing up phlegm or blood?
chest pain or tightness?
fainting spells or passing out?
thumping heart or racing heart?

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

sores on legs or feet?
blood clots?
leg pain or swelling?
unusual bleeding or bruising?
anemia?
thyroid problems?
hormone problems?
arthritis or joint problems?
muscle cramps or weakness?
memory problems?
dizziness?
hearing or visual problems?
frequent headaches?
rash or hives?
change in appetite/taste?
walking/balance problems?
other problems?

MEDICAL HISTORY:  Have you or any blood relative had (check all that apply):

Self Relative

high blood pressure

asthma

cancer

depression

lung disease

diabetes

heart disease

stroke

kidney disease

mental illness

substance abuse

other:

SOCIAL HISTORY:  Please indicate your tobacco, alcohol, caffeine, and dietary habits.

Nicotine Use
 never smoked
 packs per day for          years
 stopped          year(s) ago        

Caffeine Intake
 never consume
 cups of coffee/day  sodas per day
 stopped          year(s) ago

Alcohol Consumption
 never consume
 drinks per day
 stopped          year(s) ago

Diet Restrictions/Patterns
 number of meals per day
 special food or diet restrictions:

OTHER INFORMATION/COMMENTS:

Health History Form

street city state zip

Self Relative

FIGURE 3.2  Health history form.
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Name:        Date:

Address:

Phone:                                             (h)                                      (w)     Pharmacy:

Gender:     M    F                   Date of birth:                               Height:                               Weight:

Medication History Form

street city state zip

CURRENT PRESCRIPTION MEDICATIONS

NAME DOSE SCHEDULE/
FREQUENCY

REASON FOR
MEDICATION

START
DATE

ADVERSE
EFFECTS

ADHERENCE

NONPRESCRIPTION MEDICATIONS (including herbal and vitamin products)

NAME DOSE SCHEDULE/
FREQUENCY

REASON FOR
MEDICATION

START
DATE

ADVERSE
EFFECTS

HOW OFTEN
NEEDED

ALLERGIES

DRUG AND/OR
FOOD NAME

DOSE SCHEDULE/
FREQUENCY

REASON FOR
MEDICATION

DATE OF
REACTION

TYPE OF
REACTION

TREATMENT
NEEDED

FIGURE 3.3  Medication history form. (continued)
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Medication History Form (cont.)

IMMUNIZATION RECORD (Record the date/year of last dose, if known)

VACCINE DATE VACCINE DATE

Flu vaccine

Tetanus

Other

Pneumonia vaccine

Hepatitis vaccine

Other

PAST PRESCRIPTION MEDICATIONS

NAME DOSE SCHEDULE/
FREQUENCY

REASON FOR
MEDICATION

START
DATE

STOP
DATE

REASON FOR
STOPPING

Unwanted medicine effects in the past:

Is the cost of your medications a problem? Y N
If yes, please explain:

Concerns/questions about medications:

Pharmacist:

FIGURE 3.3  (continued) Medication history form.
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patients to communicate effectively with the pharmacist. If 
the patient cannot provide an adequate history, the pharma-
cist should ask the spouse, child, or caregiver for information. 
Many elderly patients also may disregard certain symptoms 
because they think these symptoms are simply part of “grow-
ing old.” Thus, elderly patients tend to underreport illness. 
In addition, elderly persons are more sensitive to adverse ef-
fects of medications, and they commonly ask their pharmacist 
about symptoms that actually may be caused by the medica-
tions that they are taking. Therefore, the pharmacist should 
always review the patient’s medication history when assessing 
the patient’s symptoms. 

 Elderly patients are more prone to certain types of medical 
problems (e.g., falls, malnutrition, incontinence, and nonad-
herence with taking medications), so the pharmacist should 
assess the patient’s activities of daily living, which are crucial 
to the older person’s ability to live alone. Ask the patient if he 
or she is able to get out of bed, go to the bathroom, bathe, 
eat, dress, manage household chores, and take medications 
independently. Pharmacists should also specifi cally ask the 
patient if he or she takes and prepares his or her own medica-
tions, if he or she uses any special devices to assist him or her 
in remembering to take his or her medications, or if someone 
gives his or her medications. 

 Pregnant Patients 
 The health and medication history for pregnant patients follows 
the same format as the adult patient. However, the primary focus 
should be evaluating the teratogenic (fetal) effect of the medica-
tions (prescription and nonprescription) that she is taking. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What are the most appropriate environmental characteris-
tics for a productive pharmacist–patient communication? 

  2. When are open-ended versus closed-ended questions 
appropriate in communicating with a patient? 

  3. When conducting a health history, what characteristics 
should be obtained regarding all patient symptoms? 

  4. When obtaining a medication history, how can the 
pharmacist evaluate the patient’s adherence with 
medications? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. A patient in your pharmacy complains of dizziness and 
thinks that a new medicine is causing it. What questions 
would you ask the patient to determine if this is correct? 

  2. A 22-year-old woman with a history of asthma is admit-
ted to the hospital with an asthma exacerbation. The 

Skill Development Activities

The ability to accurately and completely obtain a health 
and medication history is pivotal in evaluating appropri-
ateness of medications for a patient. Activities for skill de-
velopment may include:

 ● Obtain health and medication history in various patient 
case scenarios (outpatient pharmacy, clinical setting, 
brown bag evaluation at health fair, hospital admission, 
etc.) using appropriate interviewing techniques.

 ● Document results of health and medication history.

physician treating her adds a long-acting  � -agonist to 
her high-dose inhaled corticosteroid. You suspect the 
reason for her exacerbation is that she might have been 
nonadherent with her previously prescribed medica-
tions. What questions would you ask this patient to as-
sess her medication profi le? 
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GLOSSARY TERMS

 ◗ Auscultation
 ◗ Inspection
 ◗ Palpation
 ◗ Percussion

 The complete health assessment of an individual has three major com-
ponents: (1) the interview and health history; (2) the general survey 
and measurement of vital signs; and (3) physical examination, which 
includes diagnostic evaluation, interpretation of fi ndings and diagno-
sis, treatment, and follow-up. Typically, pharmacists do not perform a 
complete physical examination, unlike other healthcare professionals 
(e.g., physicians, physician assistants, nurse practitioners). It is impor-
tant, however, for pharmacists to be familiar with the physical exami-
nation in terms of the principles, methods, and data that are obtained 
because pharmacists routinely use the patient data during pharmaceu-
tical care activities. 

 This chapter introduces the physical examination, which is the pri-
mary objective component of the complete health assessment. Because 
it is unnecessary for pharmacists to become highly skilled in all physi-
cal examination techniques, the discussion within this chapter focuses 
on the basic principles of the examination, the setting, general meth-
ods, and equipment. Finally, special considerations for the physical 
examination of individuals from special populations (e.g., pediatric, 
geriatric, and pregnant patients) are discussed. 

 BASIC PRINCIPLES OF THE PHYSICAL 
EXAMINATION 
 The overall objective of the physical examination is to obtain valid 
information concerning the health status of the patient. The defi nitive 
purpose of the physical examination is to identify fi rst the “normal” 
state and then any variations from that state through validation of the 
patient’s complaints and symptoms, screening of the patient’s general 
well-being or deteriorating status, and monitoring of the patient’s cur-
rent health problems. This information becomes part of the patient’s 
medical record, forming a baseline of fi ndings that is updated and 
added to over time. 

 As discussed in Chapter 3, the medical record consists of both  sub-
jective  and  objective  information. New subjective information is ac-
quired during the patient interview and from the health history. The 
subjective information alerts the examiner regarding areas on which 
to concentrate during the current examination. Corroborating objec-
tive information is then obtained through the physical examination. 
It is important to note, however, that the dividing line between the 
patient history and the physical examination is abstract. For example, 
the objective fi ndings do amplify, verify, and clarify the subjective data 

039-050_Jones_04_final.indd   39039-050_Jones_04_final.indd   39 5/23/15   3:46 AM5/23/15   3:46 AM



40 PART I   OVERVIEW OF PATIENT ASSESSMENT

 Inspection 
 The fi rst step in the examination of a patient is  inspection , 
which is the visual looking at and evaluating of a person and 
is probably the oldest method of assessing patients. As indi-
viduals, we “size-up” others each day, forming impressions 
of them, deciding if we like or dislike them, and generally 
bonding—or staying away—from them. What we do not re-
alize, however, is that we are performing the age-old practice 
of inspection. 

 Formally, the examiner uses the sense of sight to concen-
trate attention on the thorough, persistent, and unhurried 
visualization of the patient from the moment of fi rst meet-
ing through obtaining the patient history and, especially, 
throughout the entire physical examination. Inspection also 
involves using the senses of hearing and smell to corroborate, 
illuminate, or validate what the eyes are seeing in relation to 
any sounds or odors originating from the patient. The exam-
iner catalogues the information received by the senses, both 
consciously and subconsciously, and forms opinions, both 
subjective and objective, about the patient that will assist in 
decision making regarding diagnoses and treatments. Exam-
iners who have practiced observation for years (i.e., expert 
observers) report they frequently have intuitive perceptions 
about patients shortly after “laying eyes on them” concerning 
what could be the source of their problems. Because inspec-
tion is commonly used in day-to-day interactions with pa-
tients in various pharmacy settings, it may be the single most 
important method to master early in practice. 

 Novice examiners can benefi t from consciously practicing 
observation on a daily basis. Try to view patients, the envi-
ronment, and patient–environment transactions with a criti-
cal eye, as if looking through the lens of a camera and taking 
mental pictures, to build a database structured around lived 
experiences. Later, these experiences will trigger subconscious 
perceptions that may prove to be quite benefi cial during 
assessment of a perplexing or complex patient. 

 In the pharmacy setting, you will use your power of ob-
servation to note the way in which your patient walks, talks, 
dresses, grooms, and behaves toward you as well as others. 
You will also look more closely at the patient’s body for sym-
metry and at the trunk or limbs for the presence of lesions 
and, if present, their color, size, shape, and so on. All this—
and more—will come naturally to you over time as you prac-
tice “observing” in your daily practice of pharmacy. 

 Palpation 
  Palpation , which is touching or feeling with the hand, is the 
second step in the examination of a patient and is used to 
augment the data gathered through inspection. Palpating in-
dividual structures on the surface and within the body cavi-
ties, particularly the abdomen, elicits important information 
regarding the position, size, shape, consistency, and mobility 
of the normal anatomic components, and it uncovers crucial 
clues to the presence of abnormalities such as enlarged organs 
and palpable masses. Palpation also may be effective in as-
sessing fl uid within a space. 

 Figure 4.1 shows the areas of the hands that are used for 
palpation to discriminate fi ndings. The skilled examiner will 
use the most sensitive parts of the hand for each type of pal-
pation. The pads of the fi ngers (i.e., the fi ngertip to the distal 

that are acquired during the initial inquiry, but at the same 
time, the physical fi ndings continually stimulate the examiner 
to ask further questions during the examination. Paying par-
ticular attention to the patient’s perspective regarding their 
ailments in addition to the objective fi ndings allows for a 
more robust assessment. 

 There are no absolutes when discussing what methods and 
systems to include in a comprehensive physical examination. 
The choice depends on the patient’s age, symptoms, other 
physical or laboratory data, and the purpose of the examina-
tion itself (e.g., a general screening physical, a work or school 
physical, or a symptom analysis). A return or follow-up visit 
is one that is scheduled to assess the progress or resolution of 
identifi ed abnormalities or problems. 

 Health assessments have often been thought of as iso-
lated incidents. Today, however, it is widely accepted that 
age-related health screening/monitoring, if the patient is 
asymptomatic, should be done on a regular basis. Specifi c 
guidelines for adults ( � 18 years of age) for regular preventive 
health visits/physical exams range from every year to every 5 
years depending on the age group and gender. Other screen-
ing examinations, such as mammography, pap test, fecal oc-
cult blood test, and sigmoidoscopy, should be performed on 
a more regular basis, as suggested by the American Cancer 
Society’s  Guidelines for Early Detection of Cancer . Because 
pharmaceutical care includes the prevention of health prob-
lems, the pharmacist should routinely ask patients when 
they had their last physical examination. Such questioning 
should focus on specifi c screening and monitoring guidelines 
(e.g., mammography, pap test, fecal occult blood test, choles-
terol, etc.). The pharmacist should encourage patients to see 
their physician for a complete physical examination if they 
have not had one in the recent past. The pharmacist should 
educate patients about current screening and monitoring 
guidelines as well. 

 Regular screening examinations are important, but in real-
ity, few patient encounters are exclusively for health screen-
ing. Most interactions are shaped by the patient’s complaints. 
Examinations performed in response to complaints or symp-
toms are directed at uncovering or preventing a potential 
health problem and are a focused interaction. In providing 
pharmaceutical care, the pharmacist can play a vital role in 
the focused patient encounter by evaluating and identify-
ing patient complaints and symptoms that are drug therapy 
problems. 

 METHODS OF ASSESSMENT 
 Four assessment techniques are universally accepted for use 
during the physical examination: inspection, palpation, per-
cussion, and auscultation. These techniques are used as an 
organizing framework to bring the senses of sight, hearing, 
touch, and smell into focus. Data are accumulated using all 
these senses simultaneously to form a coherent whole. To-
gether, these techniques are referred to as  observation , and 
they should always be accomplished in the order given earlier, 
with each technique amplifying the results obtained from the 
previous one. Two exceptions to this rule, however, are when 
a patient’s age or severity of symptoms demands extempora-
neous examination and when the abdomen is being assessed 
(see Chapter 14). 
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 Medium palpation assesses for midlevel lesions of the peri-
toneum and for masses, tenderness, pulsations, and pain in 
most structures of the body. It is performed by pressing the 
palmar surface of the fi ngers 1 to 2 cm into the patient’s body, 
again using a circular motion. 

 Deep palpation assesses organs deep within the body cavities, 
and it may be performed with one or two hands (see Fig. 4.2). In 
the latter case, the top hand presses the bottom hand down 2 to 
4 cm in a circular pattern. Areas of tenderness or discomfort 
are always palpated last. At times, it may be necessary to cause 
the patient some discomfort or pain to fully assess a symptom. 

 Percussion 
  Percussion , the third step in the examination of a patient, in-
volves striking the body’s surface lightly, but sharply, to deter-
mine the position, size, and density of the underlying structures 
as well as to detect fl uid or air in a cavity. Striking the surface 
creates a sound wave that travels 2 to 3 in (5 to 7 cm) toward 
the underlying areas. Sound reverberations assume different 
characteristics depending on the features of the underlying 
structures. Table 4.1 describes the quality and character of the 
sounds elicited by percussion according to the type and density 
of the tissue and the underlying features. The four percussion 
notes are identifi ed and characterized as follows: 

 ■   Pitch  (also known as  frequency ) is the number of vibra-
tions or cycles per second (cps). Rapid vibrations produce 

interphalangeal joint) are best used for “general” palpation 
because nerve endings specifi c for the sense of touch are clus-
tered very close together on the pads, thus enhancing discrim-
ination and interpretation of what is being touched. Rough 
measures of temperature are best assessed with the dorsum 
(back) of the hand. The position, size, and consistency of a 
structure may be determined most effectively by using the 
hands to grasp or to hold. Individual structures within the 
body cavities, particularly the abdomen, may be palpated for 
position, size, shape, consistency, and mobility. The examin-
ing hand also may be used to detect masses or to evaluate ab-
normal collections of fl uid. Vibration is detected most readily 
with the palmar surface of the hand, along the bony metacar-
pophalangeal (MCP) joints or ulnar aspect of the fi fth digit 
from the wrist to the MCP joint. These areas detect vibration 
well because sound passes readily through bone. It is most 
advantageous to use light, medium, and deep palpation for 
any and all areas being assessed. 

 Light palpation is always used fi rst, with the strength of 
palpation advancing as the assessment and the patient’s toler-
ance allow (Fig. 4.2). If you initially palpate too deeply, you 
will miss surface lesions and may cause unnecessary pain. 
Light palpation is superfi cial, gentle, and useful in assessing 
for lesions on the surface or within muscles. It also serves to 
relax the patient in preparation for medium and deep palpa-
tion. To perform light palpation, press the pads of the fi ngers 
lightly into the patient’s skin, moving the fi ngers in a circular 
motion. 

Fingertips

Distal
interphalangeal
(DIP) joints

Proximal
interphalangeal
(PIP) joints

Metacarpophalangeal
(MCP) joints

Index
finger

Ulnar
surface

Wrist

Ball of hand
(along MCP joints)

Finger pads

DORSAL SURFACE PALMAR SURFACE

FIGURE 4.1  Areas of the hands used for palpation.
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42 PART I   OVERVIEW OF PATIENT ASSESSMENT

muscle), which produces a softer, higher, shorter sound. The 
density of a thick tissue or mass absorbs the sound and blunts 
the tone, much like acoustic protection absorbs sound in a 
“soundproof” room. 

 Direct (i.e., immediate) and indirect (i.e., mediate) are the 
two methods of percussion. The term  mediate  percussion 
describes the method of using instruments called  plexim-
eters  and  plessimeters  to invoke a percussion note. Histori-
cally, the pleximeter has been a small rubber hammer, and 
it was used to strike a blow against the plessimeter, which 
is a small, solid object (often made of ivory), that was held 
fi rmly against the body’s surface. This was the preferred 
method of percussion for nearly 100 years, but examiners 
found it cumbersome to carry around the extra equipment. 

a higher pitched tone, whereas slower vibrations produce a 
lower pitched tone. 

 ■   Amplitude  (also known as  intensity ) determines the loud-
ness of the sound. The greater the intensity, the louder the 
sound. 

 ■   Duration  is the length of time that the note lingers. 
 ■   Quality  (also known as  timbre ,  harmonics , or  overtone ) is 
a subjective concept used to describe the variance second-
ary to a sound’s distinctive overtones. 

 A basic principle to understand is that a structure hous-
ing more air (e.g., the lungs) produces a louder, lower, lon-
ger sound than a denser, more solid structure (e.g., the thigh 

FIGURE 4.2  Techniques used for palpation. (A) Light. (B) Deep.

TABLE 4.1  Percussion Sounds

Sound Pitch Intensity Duration Quality Location

Flat High Soft Short Absolute
Dullness

Normal: sternum, thigh
Abnormal: atelectatic lung; 

dense mass

Dull Medium Medium Moderate Muffl ed thud Normal: liver; other organs; 
full bladder

Abnormal: pleural effusion, 
ascites

Resonance Low Loud Moderate/long Hollow Normal: lung

Hyperresonance Very low Very loud Long Booming Abnormal: emphysematous 
lung

Tympany High Loud Long Drum-like Normal: gastric air bubble
Abnormal: air-distended 

abdomen

TATABLBLEE 4.4.111 PPPPPPPPerererererercucucucccucuuussssssssss ioiooi nn SoSoSoounununundsdsdsdds
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useful in assessing, for example, costovertebral angle (CVA) 
tenderness of the kidneys (see Chapter 16). 

 Auscultation 
  Auscultation  is the skill of listening to body sounds created 
in the lungs, heart, blood vessels, and abdominal viscera. 
Generally, auscultation is the last technique used during 
the examination. The sounds of particular importance that 
are heard during auscultation are those that are produced 
by the movement of air in the lungs, by the thoracic and 
abdominal viscera, and by the fl ow of blood through the 
cardiovascular system. Auscultated sounds are described 
in terms of frequency, intensity, duration, quality, and tim-
ing. Examiners auscultate for heart sounds, blood pressure 
sounds (i.e., Korotkoff sounds), airfl ow through the lungs, 
and bowel sounds. 

 Auscultation is completed with a stethoscope (Fig. 4.5). 
Regular stethoscopes do not amplify sound. Instead, they 
channel sound through an endpiece, tubing, and earpieces to 
the ear, curtailing any external distraction and thereby sin-
gling out and augmenting the sound. Special stethoscopes 
that do amplify sound, however, are available for examiners 
with decreased auditory acuity. Regardless, fi t and quality of 
a stethoscope are important. A study evaluating the different 
types of stethoscopes, from disposable to high-end cardiol-
ogy, showed that cost and supposed “higher end” products 
do not always correlate with less audio loss. Earpieces must 
be placed forward into the ears, and the tubing should be no 
longer than 12 to 18 in. 

 The endpiece should have both a diaphragm and a bell 
(see Fig. 4.5). The diaphragm is used to amplify high-pitched 
sounds, such as the breath sounds heard across the lungs 
and the bowel sounds heard over the abdomen and when 
listening to regular heart sounds (S 1  and S 2 ). The bell is re-
served for low-pitched sounds and amplifi es exceptionally 
those sounds made by heart murmurs, arterial (bruits) or 
venous (hums) turbulence, and organ friction rubs. Because 
blood fl ow is a low-pitched sound, the bell is also recom-
mended when measuring blood pressure; however, proper 
placement of the bell can be very diffi cult in some patients. 
Thus, the diaphragm is also commonly used to measure 
blood pressure. 

 Many examiners, both novices and experts alike, tend 
to place the stethoscope on the chest as soon as the patient 
has undressed and without having percussed the patient fi rst. 
If this poor practice becomes habit, then the examiner is sure 
to miss important clues regarding symptom analysis. It is es-
sential to follow the methods of assessment and to restrain 
from auscultating the patient until endeavors to evoke re-
sponses with the other three methods have been exhausted. 
(As discussed previously, assessment of the abdomen is the 
only true exception to this rule. Auscultation of the abdomen 
must precede palpation and percussion; otherwise, mechani-
cal sounds created in the abdomen from pushing around the 
bowel contents may produce false “bowel sounds.”) 

 Auscultation is a skill that is easy to learn but diffi cult to 
master. First, the wide range of normal sounds must be ade-
quately learned before abnormal and extra sounds can be dis-
tinguished. When using the stethoscope, reduce external and 
extemporaneous artifacts or distracting sounds. Closing your 

Thus, indirect percussion, using either the index and middle 
fi nger or just the middle fi nger of one hand as the pleximeter, 
which strikes against the middle fi nger of the other hand as 
the plessimeter, has evolved as the current method of choice 
(Fig. 4.3). 

 Today, the passive fi nger (plessimeter) is placed gently and 
fi rmly against the body’s surface, with the rest of the fi n-
gers of that hand slightly raised off the surface of the body 
to avoid dampening the sound. The pleximeter sharply and 
crisply, with strong wrist action, strikes the plessimeter be-
tween the distal and proximal interphalangeal joints. The 
hand is fl exed back on the forearm and brought forward 
with a clean, snapping motion that allows a fast strike and 
rapid removal of the fi nger, once again so that the sound is 
not dampened. 

 Direct and indirect percussion can also be accomplished 
with the fi st (Fig. 4.4). Direct fi st percussion involves making 
a fi st with the dominant hand and then striking the body’s 
surface directly. Direct fi st percussion may be useful over the 
posterior thorax, particularly if fi nger percussion is not suc-
cessful. During indirect fi st percussion, the plessimeter be-
comes the opposite (or passive) hand, which is placed fi rmly 
on the body while the pleximeter (the fi st of the dominant 
hand) does the striking. Both methods of fi st percussion are 

FIGURE 4.3  Indirect fi nger percussion.

039-050_Jones_04_final.indd   43039-050_Jones_04_final.indd   43 5/23/15   3:46 AM5/23/15   3:46 AM



44 PART I   OVERVIEW OF PATIENT ASSESSMENT

 PREPARING FOR THE EXAMINATION 
 For an effi cient and smooth patient interaction, it is important 
that the examiner prepare before the encounter. Important 
steps in this preparation include gathering the equipment, 
preparing the setting, and ensuring the patient’s safety. 

 Gathering the Equipment 
 The equipment necessary for a comprehensive physical ex-
amination performed by a general practitioner is shown in 
Figure 4.6. It will probably never be necessary for the phar-
macist to use all the equipment shown; nevertheless, it is ben-
efi cial to be aware of and familiar with the general equipment 
used for a complete physical examination. The instruments 
necessary for a comprehensive physical examination are: 

 ■  Penlight or fl ashlight to check skin and pupillary response 
to light and to use as a tangential light source to view across 
the chest and abdomen from the side 

 ■  Ruler or tape measure, preferably marked in centimeters, 
to measure the size of moles or other skin abnormali-
ties, abdomen girth, fundal height, and circumference of 
extremities 

 ■  Gloves and a mask with shield or safety goggles to comply 
with Centers for Disease Control and Prevention (CDC) 
guidelines as the situation warrants 

 ■  Otoscope and ophthalmoscope to examine the ears and 
eyes (If the otoscope does not include a short, wide specu-
lum, then a nasal speculum is required.) 

 ■  Tongue depressor to move or to hold the tongue out of the 
way as the oropharynx is viewed 

FIGURE 4.4  Fist percussion. (A) Indirect percussion over the CVA area. (B) Direct percussion over the CVA area.

Tubing

Endpiece

Bell Diaphragm Earpieces

FIGURE 4.5  Stethoscope.

mouth and, once the endpiece is in place, then closing your 
eyes and concentrating helps immeasurably. By doing this, 
you eliminate sound transmitted through the open mouth, 
which can function rather like a megaphone, and distractions 
created from continuous visual stimulation. 
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 Preparing the Setting 
 A separate examination room or area with adequate screen-
ing should be provided to ensure privacy and confi dential-
ity. The room should be comfortably warm. Good lighting 
and a quiet environment are important, although sometimes 
remarkably diffi cult, to achieve. An effort to effect optimal 
lighting from either daylight or an artifi cial source is essential. 
If overhead fl uorescent lighting is the best light source avail-
able, then tangential or side lighting also must be used. This is 
because fl uorescent lighting eliminates most surface shadows, 
which is good if you are working at a desk but hampers your 
ability to visualize the body’s surface characteristics. Using a 
tangential light source is key to achieving a better view of all 
the body’s curving anatomy for any lumps or bumps, pulsa-
tions, or skin lesions. A penlight, gooseneck lamp, or fl ash-
light is most often used to visualize across the body. 

 Ensuring the Patient’s Safety 
 Standard Precautions 
 During the physical examination, take standard precau-
tions to ensure the patient’s—and your own—safety from 

 ■  Stethoscope (with bell and diaphragm endpieces) to auscul-
tate the lungs, heart, and bowels 

 ■  Refl ex hammer to assess deep tendon refl exes 
 ■  Various items to test cranial nerves (e.g., coins, pins, but-
tons, etc.), if applicable 

 Additional instruments necessary for the assessment of 
vital signs (as discussed in Chapter 5) include: 

 ■  Thermometer to assess temperature 
 ■  Sphygmomanometer to assess blood pressure 
 ■  Watch with a second-hand or comparable digital screen to 
assess heart rate and respiration 

 ■  Scale to measure the patient’s weight 

 Most of the equipment is listed earlier. Because you must 
be prepared to conduct a focused examination without inter-
ruption, you should have the basic equipment (e.g., sphyg-
momanometer and stethoscope) readily available in the room 
and at easy reach. Careful and consistent arrangement of the 
instruments before beginning will enhance the effectiveness 
and effi ciency of the examination and ensure that the proper 
sequence of the examination is maintained. 
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FIGURE 4.6  Equipment used during a comprehensive physical examination: 1, stethoscope; 2, sphygmomanometer; 3, refl ex hammer; 
4, tuning fork; 5, tuning fork; 6, sensory examination wheel; 7, pocket vision-screening chart; 8, peak fl ow meter; 9, tympanic membrane 
thermometer; 10, mercury thermometer; 11, electronic thermometer; 12, alcohol pad; 13, cotton balls; 14, disposable gloves; 15, tape measure; 
16, specimen cup; 17, otoscope; 18, button (dull object for sensory examination); 19, key (sharp object for sensory examination); 20, ophthalmo-
scope endpiece (may be exchanged with the otoscope endpiece); 21, triceps skinfold caliper; 22, monofi lament; 23, penlight; 24, tongue depressor.
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46 PART I   OVERVIEW OF PATIENT ASSESSMENT

transmission of blood-borne diseases and to prevent cross-
contamination. Bodily fl uids considered to be infectious or 
potentially infectious include saliva; blood; semen; vaginal 
fl uids; cerebrospinal fl uid; and amniotic, pericardial, peri-
toneal, pleural, and synovial fl uids. The CDC has estab-
lished precautionary guidelines that should be followed to 
help prevent the spread of infectious agents during a physi-
cal examination. See Box 4.1 for a review of the standard 
 precautions. 

 ■ Avoid touching areas around patient to prevent con-
tamination of hands or environment.

 ■ Hands should be washed with soap and water when 
visibly dirty. An alcohol-based hand rub is preferred 
when hands are not visibly soiled.

 ■ Wash hands thoroughly:
 ■ Before beginning the examination and after the ex-

amination has been completed (before leaving the 
room and gloves have been removed)

 ■ After contact with bodily fl uids, blood, mucous 
membranes, intact or nonintact skin, or wound 
dressings

 ■ When transitioning from a contaminated body site 
to clean body site

 ■ After touching inanimate objects around the pa-
tient

 ■ If cuts, abrasions, or other lesions are present on the 
hand(s), wear gloves to protect the patient.

 ■ Routinely wear proper fi tting gloves when contact with 
bodily fl uids, mucous membranes, nonintact skin, and/
or potentially contaminated intact skin is likely.

 ■ Change gloves between tasks and procedures.
 ■ Remove gloves properly to reduce chance of contami-

nation.
 ■ If wearing gloves, wash hands immediately after the 

gloves are removed and between patient contacts.
 ■ Wear mask and eye protection/face shield and/or gown 

to protect the skin, mucous membranes, and clothing if 
splashes or sprays of bodily fl uids are likely.

 ■ Follow clinic or facility procedures for routine care and 
disposal of equipment, linen, and so on.

 ■ Use proper respiratory hygiene/cough etiquette.
 ■ Use source control measures (e.g., covering the mouth/

nose with a tissue when coughing or sneezing and 
prompt disposal of used tissues, using surgical masks 
on the coughing person when tolerated).

 ■ Proper hand hygiene after contact with respiratory 
secretions

 ■ Spatial separation, ideally �3 ft, of person with re-
spiratory infections in common waiting areas when 
 possible

 ■ Educate healthcare facility staff, patients, and visitors.
 ■ Post signs, in languages appropriate to the population 

served, with instructions to patients and accompanying 
family members or friends.

4.1 Standard Precautions for 
Infection Control

Based on information from Siegel JD, Rhinehart E, Jackson M, et al; 
Healthcare Infection Control Practices Advisory Committee. 2007 
guideline for isolation precautions: preventing transmission of infectious 
agents in healthcare settings. http://www.cdc.gov/hicpac/pdf/isolation
/Isolation2007.pdf. Accessed October 10, 2014.

 Latex Allergy 
 In addition to the standard precautions when gathering physi-
cal assessment data, other precautions are important to keep in 
mind, especially because of the recent surprising and signifi cant 
increase in the incidence of serious allergic reactions to natural 
rubber latex products. Pharmacists, in compliance with stan-
dard precautions, frequently wear gloves, so it is important for 
you to be aware of the potential for developing a latex allergy. 
Also, your patients are exposed to the latex during the exami-
nation and could have an allergic reaction. Latex allergies also 
can occur through the use of equipment and supplies other 
than gloves that are made of or include latex. The National 
Institute for Occupational Safety and Health has established 
recommendations for the prevention of natural rubber latex 
allergy. See Box 4.2 for a summary of these recommendations. 

 THE EXAMINATION 

 Tips for the Novice Examiner 
 Most errors in physical assessment and diagnosis do not re-
sult from ignorance but, rather, from haste and carelessness. 
The three most common types of errors that are made by 
novice examiners are errors of technique, errors of detection 
and interpretation, and errors of recording. Thoroughness in 
performing the examination leads to more correct diagnoses 
than following sudden hunches. 

 Memorizing the specifi c examination routine and learning 
how to “read” symptoms and to assess fi ndings can eliminate 
two of the three types of errors. In addition, you can improve 
quickly by watching others perform examinations, by practicing 

Based on information from National Institute of Occupational Safety and 
Health. Recommendations for the Prevention of Natural Rubber Latex 
Allergy. Cincinnati, OH: National Institute of Occupational Safety and 
Health, 1998. NIOSH publication 97-135.

 ■ Use nonlatex gloves when possible (i.e., if contact with 
bodily fl uids or infectious materials is not likely).

 ■ Use hypoallergenic gloves when possible and feasible, 
if allergy has already developed, or if the patient has 
known latex sensitivity or allergy. (These gloves are not 
latex-free, but they may reduce the potential for an 
allergic reaction.)

 ■ When using latex gloves, choose a powder-free type to 
reduce protein content in glove.

 ■ Do not use oil-based hand creams or lotions unless 
they have been shown to reduce latex problems.

 ■ Some individuals have benefi ted from using a silicone-
based foam or liquid skin protectant before donning 
latex gloves.

 ■ After using latex gloves, immediately and gently wash 
hands with a mild soap and dry thoroughly.

 ■ Examiners should apprise themselves and their pa-
tients regarding available latex allergy education and 
training.

 ■ If signs and symptoms of allergy develop, avoid con-
tact with latex products and seek medical attention 
from a qualifi ed provider who is experienced in dealing 
with latex allergy.

Recommendations for Latex 
Allergy Prevention

4.2
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maneuvers, and by obtaining feedback on your technique. It is 
also helpful to review the patient’s medical record, focusing 
primarily on previous history and physical examinations. The 
physical fi ndings and subsequent interpretations made by the 
medical team and other pharmacists that are included in these 
records will assist you in seeing what common techniques are 
related to specifi c symptoms and what these fi ndings mean to 
other healthcare professionals. 

 Novice examiners are often worried about their technical 
skill, about forgetting signifi cant steps in the examination se-
quence, or about missing an important fi nding secondary to 
omission or lack of knowledge. Many may be embarrassed 
about seeing a partially undressed patient or about touching 
patients. All these fears are natural and common; however, 
your disposition should overtly demonstrate self-confi dence, 
patience, courtesy, consideration, and gentleness. Your face 
may spontaneously register surprise, worry, alarm, distaste, 
or even frustration in certain situations, but try to remain 
aware of the potential for these emotions to appear and work 
to avoid showing them. Again, this is a matter of remaining 
sensitive to the feelings and responses of the patient. 

 Sequence of and Positioning for the 
Examination 
 A cephalocaudal, or head-to-toe, approach is considered to 
be the most logical and consistent sequence for the physical 
examination. Following the cephalocaudal sequence, you 
should choose to progress from the least invasive or intru-
sive to the more invasive or intrusive techniques. You must 
become compulsive about the routine of the examination, 
practicing until a consistent pattern of performing the exami-
nation has been learned. Initially, it is essential to practice—
and to learn—the most comprehensive examination sequence 
possible. This will prevent omission of a step, which could 
lead to potentially vital information being missed. Box 4.3 
summarizes the suggested sequence and positions for a logi-
cal cephalocaudal physical examination; keep in mind that 
the areas a pharmacist is most likely to complete are the gen-
eral survey, health and medication history, vital sign measure-
ment, and inspection of certain organ systems. 

 In addition, Figure 4.7 depicts the positions described in 
Box 4.3 and shows other positions commonly used to as-
sess the different body parts. The most common positions 
that a pharmacist examiner will use include the seated, high 
Fowler’s, semi-Fowler’s, supine, side-lying, and standing po-
sitions. While assisting the patient into the most appropri-
ate positions for best assessing the selected areas of the body, 
keep in mind that you should aid the patient to also become 
as physically relaxed as possible. Awkward positioning, im-
proper technique, or a tense patient contaminates the fi ndings 
and skews your perceptions. Plan the cephalocaudal exami-
nation sequence so that the patient is put through minimal 
position changes, both to help protect the patient’s energy and 
to save time. 

 Performing a Comprehensive Physical 
Examination 
 Pharmacists do not complete comprehensive physical exami-
nations. Understanding the steps in performing a thorough 

STANDING AND WALKING INTO THE EXAMINATION 
ROOM

Begin general inspection and observation.

SEATED ON CHAIR IN EXAMINATION ROOM

Complete health history and medication history. Check for 
adherence with medications. Check for medication aller-
gies. Check for medication adverse/side effects.

Leave room while the patient undresses (if needed), 
unless the patient requires assistance and a family mem-
ber is not present.

SEATED ON EXAMINATION TABLE
 ■ Wash hands.
 ■ General survey
 ■ Vital signs
 ■ Skin, hair, nails, and cranium
 ■ Head and neck (including assessment of cranial nerves)
 ■ Thorax and lungs
 ■ Musculoskeletal (as indicated)
 ■ Cardiovascular

LYING SUPINE
 ■ Finish cardiovascular assessment.
 ■ Abdomen (gastrointestinal, renal, endocrine)
 ■ Begin or continue musculoskeletal and neurological 

assessment of the extremities.

SEATED AGAIN
 ■ Finish musculoskeletal and neurological assessment of 

the extremities.
 ■ Finish health teaching.

STANDING
 ■ Finish musculoskeletal examination of the spine and 

weight-bearing joints.
 ■ Finish neurological examination (gait).
 ■ Leave the room while the patient dresses, unless assis-

tance is required. Return for fi nal explanations, teach-
ing, prescriptions, and follow-up instructions.

aThe examiner may modify exactly which systems to assess and how many 
of the assessment techniques to employ for each system depending on 
the reason for the patient’s visit and on his or her condition.

4.3 Suggested Sequence of and 
Positioning for Complete 
Physical Examination of the 
Adult Patienta

physical examination is important to pharmacists, however, 
as components of the examination are often completed as a 
part of collaborative practice agreements, health screening 
services, immunization clinics, patient counseling and educa-
tion sessions, over-the-counter product recommendations, as 
well as routine dispensing of prescription medications. 

 A patient typically presents to a physician, physician assis-
tant, or nurse practitioner with a reason for the visit, such as 
a request for an assessment and interpretation of a symptom 
or set of symptoms. Alternatively, a patient may request a 
health-screening physical. The provider will meet the patient 
in either a clinic (or similar type) room or a hospital room. 
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1.  Sitting on edge of
     examination table

6.  Lithotomya

7.  Sims’b

2.  High Fowler’s 90° angle

3.  Semi-Fowler’s 45° angle

4.  Supine

5.  Side lying

8.  Standing — leaning
     over exam tablec

9.  Standing for exam of
     neurological and
     musculoskeletal
     systems (i.e.,
     balance, posture)

FIGURE 4.7  Most common positions used during the physical examination. aFor female pelvic and rectal examination, bfor male rectal/
prostate and/or female rectal examination, cfor male rectal/prostate examination.
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sequence employed with adults should not be expected to be 
completely successful with a child. For older children and 
adolescents, the adult examination sequence and methods 
may work; however, the younger the child, the more prob-
able that an “opportunistic” approach to obtaining vital as-
sessment data will prevail. In other words, the order of the 
examination may need to be adjusted to accommodate the 
child’s behavior. 

 Infants are ordinarily less of a challenge because they are 
less fearful of strangers, can be distracted while important 
assessment data are collected, and can be held by the parent 
for much of the examination. If the infant is asleep or sleepy, 
then the thorax, lungs, and cardiovascular assessments are 
completed fi rst before the infant becomes agitated. If the in-
fant is in an active, playful mood, then an examination of the 
extremities is performed fi rst. Examination of the head and 
neck, however, usually causes an infant distress, so this area 
is assessed last. 

 Infants closer to 1 year of age, toddlers, and preschool-
ers are a challenge to even the most experienced examiner. 
These children have developed, to varying degrees, a normal 
mistrust of strangers. They may even have had a frighten-
ing experience with a healthcare practitioner and, thus, have 
developed an intense fear of anyone in an “offi ce” setting or 
wearing a white coat. For this reason, it is generally helpful 
to wear plain clothes when interacting with children. Also, it 
may be advantageous to demonstrate examination techniques 
on the parent, a doll, or a stuffed animal fi rst. It can be ben-
efi cial for the child to play with the equipment and to set the 
tone of the exam. It is almost always necessary to perform 
most of the examination while the parent is holding the child; 
however, the child should not be hampered from getting up 
and wandering around the examination room. A lot can be 
assessed while the child is up and about! Otherwise, much 
data will be missed, and whole systems may have to be omit-
ted from the examination. 

 For details regarding similarities and differences between 
the sequencing and techniques of the physical examination 
for pediatric versus adult patients, refer to the pediatric por-
tion of each chapter in Part II of this book. 

 Geriatric Patients 
 Assessment of geriatric patients is complicated and, depending 
on the multiplicity, chronicity, and complexity of underlying 
physical problems, may be quite time-consuming. The general 
physical examination is the same as that for adult patients; 
however, position changes typically are held to a minimum. 
The room should be kept a little warmer as well, or additional 
covers may be used. Sometimes, a patient’s inability to reach 
and to hold the optimal positions will require the examiner to 
assume awkward and uncomfortable positions to complete 
the assessments adequately. 

 An elderly patient’s energy level and endurance also are 
observed closely, and the examination typically is tailored 
accordingly. Older patients may need extra time and as-
sistance with mobility. Furthermore, they may take longer 
to respond to questions. If a patient does take longer than 
usual to respond, do not automatically assume that he or 
she did not hear the question and repeat it louder! Unless the 
patient has been diagnosed with decreased auditory acuity, 
you should articulate clearly and in a normal tone of voice. 

After the patient history, the vital signs typically are obtained 
next. This commences the “laying on of the hands” that helps 
to bridge the gap between talking with the patient and touch-
ing the patient during the physical examination. It eases ten-
sion because both the patient and the examiner have a chance 
to relax and to begin evolving trust. The practitioner should 
wash his or her hands in the patient’s presence if possible. 
Patients feel better when they see examiners wash their hands 
because they perceive it as protection and consideration of 
their well-being. 

 The examination begins with the practitioner positioned 
on or toward the patient’s right side. The right side is rec-
ommended as various cardiology assessments (e.g., jugular 
venous pressure estimation and fi nding apical pulse) are 
more easily performed from the right. In addition, the right 
kidney is able to be palpated more often than the left. The 
patient is in the sitting, Fowler’s, or semi-Fowler’s position, 
depending on the type of examination table or hospital bed 
being used and on the patient’s condition. Considering pa-
tient privacy and modesty, the examiner must be discreet yet 
fully expose each area to be examined to ensure accurate 
fi ndings without important omissions. Throughout the en-
tire physical examination, the right and left sides of the body 
are continually compared while each method of examina-
tion is performed. 

 The examination should proceed in a methodical, slow, 
and deliberate manner, with the practitioner asking ques-
tions—and encouraging the patient to ask questions—to 
elaborate on evidence given in the health history. The exam-
iner follows the trail of each change or variation from the 
“norm” to its end, just as a detective follows every clue in 
unraveling a mystery. In fact, the methods of the examiner 
and of the detective are similar in many ways because the 
examiner seeks to explain a symptom and the detective to 
solve a crime. 

 Each step should be explained as the examination pro-
ceeds, giving advance warning if a maneuver might produce 
discomfort. Brief teaching tips about the patient’s body, self-
screening methods, signs or symptoms of potential problems, 
and so on should be provided to the patient. Such sharing of 
information builds rapport. Remember, however, that when 
one is nervous, one sometimes becomes nearly mute or overly 
verbose. Idle chitchat is distracting to the patient and does 
not build a therapeutic relationship. It may even irritate the 
patient and shut off further communication. Therefore, you 
should continually monitor your level of anxiety and concen-
trate on achieving effective therapeutic communication. 

 At the end of the examination, summarize the fi ndings, 
and share the necessary information with the patient. Thank 
the person for the time spent, and reinforce your teaching 
regarding medications and home care or follow-up visits. 

 SPECIAL CONSIDERATIONS 
 The age of the patient can affect the way in which you should 
proceed with the examination, especially if the patient is very 
young or very old. 

 Pediatric Patients 
 The physical examination of a child is conducted in an orga-
nized and systematic manner, but the preferred cephalocaudal 
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 C r i t i c a l  T h i n k i n g  Q u e s t i o n 

  1. You are a pharmacist in an independent community 
pharmacy who is very active in providing comprehensive 
pharmaceutical care to patients. Frequently, patients will 
approach you fi rst for ailments as you are very knowl-
edgeable and are very accessible. TL is a 58-year-old 
man well known to the pharmacy who comes in today 
with complaints of fatigue. In addition to gathering a 
history from the patient, you want to do a modifi ed (no 
examination table so no supine position available) phys-
ical exam to determine if he should be referred to his 
physician or if there is anything you can suggest. Using 
the cephalocaudal approach, describe what you would 
physically examine in this patient. 
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If the patient truly does have decreased auditory acuity, re-
frain from shouting because this obscures the consonant 
sounds and makes it diffi cult for the patient to understand 
the communication. Speaking lower in pitch and slightly 
louder in tone may help. 

 For details regarding similarities and differences between 
the sequencing and techniques of the physical examination 
for geriatric versus adult patients, refer to the geriatric por-
tion of each chapter in Part II of this book. 

 Pregnant Patients 
 Although pharmacists are not responsible for the examina-
tion of pregnant patients, it is important to be aware of the 
practices that are commonly used. Assessment of pregnant 
patients builds on the methods learned for nonpregnant pa-
tients. A complete physical examination should be performed 
during the fi rst prenatal visit to establish a current baseline 
against which changes that occur later during pregnancy can 
be compared. Also, the fi rst prenatal visit is a key time at 
which to uncover underlying problems that may affect the 
pregnancy in particular or the patient’s health during the 
stresses of pregnancy in general. 

 The initial general physical examination of pregnant pa-
tients is the same as that for other adult patients; however, 
special attention is paid to diagnosis of the pregnancy, assess-
ment of pelvic adequacy, and assessment of fetal growth and 
well-being. Prenatal assessment always includes an evaluation 
of both the mother and the developing fetus. After the initial 
assessment, scheduled reexaminations are performed at regu-
lar intervals, which vary according to the mother’s condition 
and fetal development. 

 For details regarding sequencing and techniques of the 
physical examination for system assessment of pregnant 
women, refer to the portion focusing on pregnant patients 
within each chapter in Part II of this book. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What are the four universally accepted assessment 
techniques that are used during the physical examina-
tion? Briefl y describe each one. What order should you 
perform them in and why? 

  2. When physically assessing a patient, what are the stan-
dard precautions that you should always follow to pre-
vent the spread of infection? 

  3. What are the key points to keep in mind when physically 
assessing pediatric patients? 
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GLOSSARY TERMS

 ◗ Arrhythmia
 ◗ Ataxia
 ◗ Blood pressure
 ◗ Bradycardia
 ◗ Bradypnea
 ◗ Cachectic
 ◗ Coma
 ◗ Cyanosis
 ◗ Diastolic blood pressure
 ◗ Eclampsia
 ◗ Hypertension
 ◗ Isolated systolic hypertension
 ◗ Jaundice
 ◗ Kyphosis
 ◗ Lesion
 ◗ Lethargic
 ◗ Lordosis
 ◗ Pallor
 ◗ Preeclampsia
 ◗ Stupor
 ◗ Systolic blood pressure
 ◗ Tachycardia
 ◗ Tachypnea

 The  general assessment  (also known as the  general survey ) is a quick 
assessment of the patient as a whole, including the patient’s physi-
cal appearance, behavior, mobility, and certain physical parameters 
(i.e., height, weight, and vital signs). The general assessment should 
provide an overall impression of the patient’s health status. The physi-
cal parameters that are measured help to evaluate the whole person 
because they apply to several body systems rather than to one specifi c 
organ system. 

 PHYSICAL APPEARANCE, BEHAVIOR, AND 
MOBILITY 
 Begin the general survey with a quick observation of the patient’s 
physical appearance. What leaves an immediate impression? Note the 
following characteristics: (1) age, (2) skin color, (3) facial features, 
(4) level of consciousness, (5) signs of acute distress, (6) nutrition, 
(7) body structure, (8) dress and grooming, (9) behavior, and (10) mo-
bility. If you identify abnormalities in any of these areas, document 
your fi ndings, and then investigate further using specifi c questions and 
physical assessment techniques (see Chapters 8 and 19). 

 Age 
 The patient’s facial features and body structure should match his or 
her stated age. If the person looks much older than the stated age, it 
could be a sign of chronic illness, alcoholism, or smoking. 

 Skin Color 
 Cyanotic changes can be seen most easily in the lips and oral cavity, 
whereas pallor and jaundice are detected most easily in the nail beds 
and conjunctiva of the eye. The patient’s skin tone should be even 
and pigmentation should be consistent with the patient’s genetic back-
ground. A lesion is an area of tissue with impaired function resulting 
from disease or physical trauma. Cyanosis is a bluish discoloration 
resulting from an inadequate amount of oxygen in the blood; it can 
be associated with shortness of breath (i.e., diffi culty in breathing), 
lung disease, heart failure, or suffocation. Pallor is an abnormal pale-
ness of the skin resulting from reduced blood fl ow or decreased he-
moglobin level, and it can be associated with a wide range of diseases 
(e.g., anemia, shock, cancer). Jaundice is a yellowing of the skin result-
ing from excessive bilirubin (a bile pigment) in the blood. It can be an 
indication of liver disease or bile duct obstruction by gallstones. 
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 Dress and Grooming 
 The patient’s clothing should correspond with the climate, be 
clean, and fi t appropriately. The patient should appear clean 
and be groomed appropriately for his or her age, gender, 
 occupation, socioeconomic group, and cultural background. 

 Facial Features 
 Facial movements should be symmetrical, and the facial ex-
pressions should match what the patient is saying (e.g., the 
patient is telling you that he was just diagnosed with cancer, 
and he appears to be shocked and sad). If one side of the face 
is paralyzed (i.e., not moving), the patient may have suffered 
a stroke or physical trauma or may have a form of temporary 
facial paralysis called  Bell’s palsy . A fl at affect or mask-like 
expression, in which the patient shows no facial emotion, can 
be associated with Parkinson’s disease and depression. Inap-
propriate affect, in which the facial expression does not match 
what the patient is saying, may be a sign of psychiatric illness. 

 Level of Consciousness 
 The patient should be alert and oriented to time, place, and 
person (often written as alert and oriented  � 3). Disorientation 
occurs with organic brain disorders (e.g., delirium, dementia), 
stroke, and physical trauma. A lethargic patient typically 
drifts off to sleep easily, looks drowsy, and responds to ques-
tions very slowly. A patient in a stupor responds only to per-
sistent and vigorous shaking and answers questions only with 
a mumble. A completely unconscious patient (i.e., a patient 
in a coma) does not respond to any external stimuli or pain. 

 Signs of Acute Distress 
 Signs of acute respiratory distress include shortness of breath, 
wheezing, or use of accessory muscles to assist in breathing. 
Facial grimacing or holding a body part is a sign of severe 
pain. Emotional distress may appear as anxiousness, nervous-
ness, fi dgeting, and/or tearfulness/crying. 

 Nutrition 
 The patient’s weight should be appropriate for his or her 
height and build, and body fat should be distributed evenly. 
Truncal obesity, in which fat is located primarily in the face, 
neck, and trunk regions of the body with thin extremities, can 
be caused by Cushing’s syndrome (i.e., hyperadrenalism) or by 
taking corticosteroid medications long-term. If the patient’s 
waist is wider than the hips, then he or she is at increased 
risk of developing obesity-related diseases (e.g., diabetes, hy-
pertension, coronary artery disease). A cachectic appearance, 
in which the patient looks emaciated or very thin and has 
sunken eyes and hollowed cheeks, is associated with chronic 
wasting diseases (e.g., cancer, starvation, dehydration). 

 Body Structure 
 Both sides of the patient’s body should look and move the 
same. The person should stand comfortably erect as appropri-
ate for his or her age. A tripod position, in which the seated 
patient leans forward with arms braced on the chair arms or 
on the knees, occurs with chronic obstructive pulmonary dis-
ease. Note any obvious physical deformities, such as kyphosis 
(Fig. 5.1), which is a hunched back that is commonly associated 
with osteoporosis (i.e., loss of bone density). Lordosis (Fig. 5.2), 
which is an inward curvature of the spine typically located in 
the lower back, is commonly seen in late-term pregnant women. 

FIGURE 5.1  Kyphosis.

FIGURE 5.2  Lordosis.
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 Behavior 
 The patient should be cooperative and interact pleasantly and 
appropriately with others. Speech should be clear and under-
standable, with appropriate word choices for the patient’s 
educational level and culture. 

 Mobility 
 The patient’s gait (or walk) should be smooth, even, and well 
balanced, with the feet approximately shoulder-width apart. 
A shuffl ing gait, in which the person hesitates to start walk-
ing, takes short and shuffl ed steps, and has diffi culty stop-
ping suddenly, is associated with Parkinson’s disease. Ataxia 
is a staggering, unsteady gait that can occur with excessive 
alcohol or drug ingestion (e.g., barbiturates, benzodiazepines, 
central nervous system stimulants). 

 PHYSICAL PARAMETERS 
 Physical parameters that are measured as part of the gen-
eral assessment refl ect the patient’s overall health status and 
 include (1) height, (2) weight, and (3) vital signs. 

 Height 
 A person’s height refl ects his or her genetic background and is 
routinely used to evaluate body proportion. Height can also 
be compared to previous measurements to assess decreasing 
bone density or osteoporosis, in which height declines as the 
disease progresses. 

 Measure height by having the patient stand erect, without 
shoes, against a fl at and vertical measuring surface, such as 
the measuring pole on a balance scale. Place the headpiece on 
the crown of the head and identify the line where the head-
piece intersects the height scale. Height can be recorded in 
centimeters or inches. 

 Weight 
 A person’s weight refl ects his or her nutritional and overall 
health status and is best measured with a standardized bal-
ance beam scale. The patient should remove his or her shoes 
and heavy outer clothing before standing on the scale. If a 
series of weights is needed, it is best to obtain the measure-
ments at approximately the same time each day and with the 
patient wearing similar clothing. Weight can be recorded in 
pounds or kilograms. 

 To assess the patient’s weight, it is best to use the patient’s 
body mass index (BMI), which describes the relative weight 
for height and is directly correlated with total body fat con-
tent. It is more accurate to assess body fat with BMI than just 
assessing the weight alone. However, one must use caution 
when evaluating a BMI in a very muscular individual, as he or 
she may have a high BMI but very little body fat. The BMI is 
calculated using either of the following equations: 

Metric BMI � Weight (kg) / Height (m2)
Nonmetric BMI � (Weight [pounds]) / (Height 

[inches2]) � 703

 In addition, various tables and nomograms can be use-
ful in determining the BMI. Table 5.1 is from the National 
Heart, Lung, and Blood Institute’s  Clinical Guidelines on the 
Identifi cation, Evaluation, and Treatment of Overweight and 
Obesity in Adults . According to the 2013 AHA/ACC/TOS 
Guideline for the Management of Overweight and Obesity in 
Adults, the BMI (kg/m 2 ) is classifi ed as: 

Classifi cation BMI (kg/m2)
Underweight �18.5
Healthy Weight 18.5–24.9
Overweight 25–29.9
Obesity Class 1 30–34.9
Obesity Class 2 35–39.9
Obesity Class 3 �40

 Patients who are overweight or obese are at a higher risk 
of morbidity from hypertension, type 2 diabetes, dyslipid-
emia, coronary heart disease, stroke, gallbladder disease, os-
teoarthritis, respiratory problems, and certain types of cancer 
(e.g., endometrial, breast, prostate, and colon). In addition, the 
patient’s waist circumference is correlated with abdominal fat 
content and subsequently is also a risk factor for the develop-
ment of obesity-related diseases. To appropriately assess the 
overweight patient’s risk, you should also measure the waist 
circumference. Locate the upper hip bone and the top of the 
iliac crest. Place a measuring tape in a horizontal plane around 
the abdomen at the level of the iliac crest. Before reading the 
tape measure, be sure that the tape is snug, but is not compress-
ing the skin, and is parallel to the fl oor. In adult patients with 
BMI values of 25 to 34.9, the waist measurements of  � 40 in 
(102 cm) for men and  � 35 in (88 cm) for women put the pa-
tient at increased risk. 

 Table 5.2 classifi es overweight and obesity by BMI, waist 
circumference, and associated disease risk. For more detailed 
information regarding the management of overweight and 
obese patients, the reader is referred to the 2013 AHA/ACC/
TOS Guideline for the Management of Overweight and Obe-
sity in Adults. 

 Unintended weight loss may be a sign of short-term illness 
(e.g., infection) or of long-term disease (e.g., hyperthyroid-
ism, cancer). Keep in mind that several medications can de-
crease the patient’s appetite or cause nausea or gastritis (e.g., 
decongestants, glucagon-like peptide-1 [GLP1] receptor ago-
nists, nonsteroidal anti-infl ammatory drugs); in turn, these 
adverse effects can cause the patient to eat less and, thus, 
to lose weight. In contrast, disease processes such as hypo-
thyroidism and depression and medications such as cortico-
steroids can cause weight gain; however, weight gain more 
commonly refl ects excessive caloric intake and a sedentary 
lifestyle. 

 Vital Signs 
 Measurements of vital signs provide valuable information 
concerning a patient’s general state of health. Vital signs 
 include (1) temperature, (2) pulse, (3) respiratory rate, and 
(4) blood pressure. These measurements should be compared 
to the normal range for the patient’s age and to the patient’s 
previous measurements, if available. 
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TABLE 5.2  Classifi cation of Overweight and Obesity by Body Mass Index, Waist Circumference, and 
Associated Disease Risk

BMI (kg/m2) Obesity Class

Disease Riska 
(Relative to Normal Weight and 

Waist Circumference)

Men �40 in (�102 cm)
Women �35 in (�88 cm)

�40 in (�102 cm)
�35 in (�88 cm)

Underweight �18.5

Normalb 18.5–24.9

Overweight 25.0–29.9 Increased High

Obesity 30.0–34.9 I High Very high

35.0–39.9 II Very high Very high

Extreme obesity �40 III Extremely high Extremely high

aDisease risk for type 2 diabetes, hypertension, and cardiovascular disease.
bIncreased waist circumference can also be a marker for increased risk even in persons of normal weight.
Reprinted from National Heart, Lung, and Blood Institute. The Practical Guide: Identifi cation, Evaluation, and Treatment of Overweight and Obesity in Adults. 
Bethesda, MD: National Heart, Lung, and Blood Institute, 2000. NIH publication 00-4084.

body temperature in adults as measured by the oral route is 
37°C (98.6°F). 

 To measure body temperature using the oral route: 

 ■  Place the thermometer tip gently under the patient’s tongue 
in either of the posterior sublingual pockets, not in front of 
the tongue (be sure there is a disposable plastic probe cover 
on the tip). 

 ■  Instruct the patient to keep his or her lips closed. 
 ■  Keep the thermometer in place until the device beeps (most 
electronic oral thermometers register a temperature in 
approximately 20 to 30 seconds). 

 ■  Gently remove the thermometer from the patient’s mouth 
and read the number. 

 Rectal Route  The rectal route is preferred in patients who are 
confused, comatose, or unable to close their mouth because 
of intubation, wired mandible, facial surgery, and so on. It 
also is commonly used to obtain an infant’s temperature (see 
“Pediatric Patients” later in this chapter). The rectal route is 
the most accurate way to measure the core body temperature. 
Normal temperature in adults as measured by the rectal route 
is 37.5°C (99.5°F), which is approximately 0.5°C (1°F) higher 
than with the oral route. 

 To measure body temperature using the rectal route: 

 ■  Assist the patient into a lateral position with the upper legs 
fl exed. 

 ■  Wear gloves. 
 ■  Lubricate a rectal, blunt-tipped thermometer. 
 ■  Insert the thermometer 2 to 3 cm (1 in) into the rectum. 
 ■  Leave in place for at least 2 minutes or until the device 
signals the end of the measurement. 

 Axillary Route  The axillary route is used in adults only 
when the oral and rectal routes are not accessible; however, it 
can be a safe and accurate method in both infants and small 
children. Normal temperature in adults as measured by the 

 Temperature 
 To maintain normal metabolic function, the core temperature 
of the body is regulated by the hypothalamus to stay within a 
very narrow range. Heat production, which occurs primarily 
through metabolism and exercise, is balanced with heat loss, 
which occurs mainly through evaporation of sweat. 

 Measurement of body temperature is a routine part of 
nearly all clinical assessments because it provides useful in-
sight regarding the severity of illness (e.g., infections). Tem-
perature is recorded in degrees Celsius or degrees Fahrenheit, 
and the following conversion can be used: 

  C  �  5/9  �  (°F  �  32) 
  F  �  (9/5  �  °C)  �  32 

 Thus, for example, 

  37°C  �  (9/5  �  37)  �  32 
�  66.6  �  32 
�  98.6°F 

 The normal temperature range for adults is 97.5° to 99.0°F 
(36.4° to 37.2°C). Normal body temperature can be affected by 
biological rhythms, hormones, exercise, and age. Diurnal fl uctua-
tions of roughly 1°C normally occur, with the lowest temperature 
in the early morning and the highest in the late afternoon to early 
evening. In females, progesterone secretion at ovulation causes a 
0.5°C increase in temperature that typically continues until men-
ses. Moderate to heavy exercise also increases body temperature. 

 In children, wider normal variations of temperature occur 
because of immature heat-control mechanisms. As a per-
son ages, the mean normal body temperature declines from 
37.2°C (99.0°F) in young children to 37°C (98.6°F) in adults 
to 36°C (96.8°F) in elderly people. 

 Temperature can be measured by a variety of thermom-
eters (i.e., electronic, tympanic, temporal) and by a variety of 
routes (i.e., oral, rectal, axillary, tympanic, temporal). 

 Oral Route  The oral route is both accurate and convenient 
for measuring body temperature in an alert patient. Normal 
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56 PART I   OVERVIEW OF PATIENT ASSESSMENT

 ■  Brush away any hair that may be covering the forehead. 
 ■  Place the thermometer at the middle of the forehead fl ush 
with the skin. 

 ■  Depress button and continue to hold down. 
 ■  Slide the thermometer across the midline of the forehead to 
the hairline, continuing to keep the probe fl ush with the skin. 

 ■  Continue to hold the button down and touch the thermom-
eter on the neck behind the earlobe where there is a soft 
depression. 

 ■  The touch behind the ear is to ensure a correct reading if 
the patient is sweaty, which may occur with fevers. If the 
forehead has any moisture on it, evaporative cooling will 
lead to a falsely low temperature. There is less sweating 
on the neck, and any temperature found there will over-
ride evaporative cooling. 

 ■  Release the button and read the temperature. 

 Pulse 
 When the heart beats, it pushes blood through the aorta and 
peripheral vasculature. This pumping action causes the blood 
to pound against the artery walls, creating a pressure wave with 
each heart beat that is felt in the periphery as the  pulse . The 
 peripheral pulse  is palpated to assess the heart rate, rhythm, 
and function. Because it is easily accessible, the  radial pulse  
is most commonly used to measure a person’s heart rate; it is 
palpated over the radial artery on the anterior wrist. (Other 
peripheral pulse measurements are discussed in Chapter 13.) 

 To measure the radial pulse: 

 ■  Place the pads of the fi rst and second fi ngers on the palmar sur-
face of the patient’s wrist medial to the radius bone (Fig. 5.4). 

 ■  Press down until pulsation is felt, but be careful not to 
occlude the artery (in which case no pulse will be felt). 

 ■  Count the number of beats in 30 seconds, and if the rhythm 
is regular, multiply that number by two. 

axillary route is 36.5°C (97.7°F), which is approximately 
0.5°C (1°F) lower than with the oral route. 

 To measure body temperature using the axillary route: 

 ■  Place the thermometer under the arm into the center of the 
axilla. 

 ■  Lower the patient’s arm over the thermometer. 
 ■  Fold the patient’s arm over his or her chest to keep the 
thermometer in place. 

 ■  Leave the thermometer in place until the device signals the 
end of the measurement. 

 Tympanic Route  The tympanic route uses a thermometer 
with a probe tip that is placed into the ear. This thermom-
eter has an infrared sensor to detect the temperature of blood 
fl owing through the eardrum. This method is noninvasive, 
quick, and effi cient. 

 To measure body temperature using the tympanic route: 

 ■  Place a new, disposable cover on the probe tip. 
 ■  Gently pull ear up and back. 
 ■  Gently place the probe into the person’s ear canal (Fig. 5.3). 
 ■  Be careful not to force the probe and not to occlude the canal. 
 ■  Activate the instrument by pressing the appropriate button. 
 ■  Read the temperature in 2 to 3 seconds. 

 Temporal Artery Route  The temporal artery thermometer 
measures the infrared heat waves produced by the temporal 
artery across the forehead. This route may provide the closest 
estimation of core temperature to the rectal route at this time. 
Therefore, normal temperatures obtained are the same seen 
with rectal temperatures. 

 To measure body temperature using the temporal artery 
route: 

 ■  Turn device on. 
 ■  Wipe probe with alcohol prep pad. Lens should be cleaned 
with Q-tip dampened with alcohol every 2 weeks. 

FIGURE 5.3  Tympanic temperature measurement. FIGURE 5.4  Radial pulse measurement.
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 ■  Avoid using only a 15-second counting interval because a 
one- to two-beat error will result in a four- to eight-beat 
error for the patient’s heart rate evaluation. Also, it is easier 
to multiply the number of beats by two than it is by four. 

 ■  If the rhythm is irregular, count the number of beats in 
1 minute. 

 ■  Record the fi nding as beats per minute (bpm). 

 Normal heart rates for various ages are listed in Table 5.3. 
In an adult, a heart rate of less than 60 bpm is called bra-
dycardia, and a heart rate of greater than 100 bpm is called 
tachycardia. A well-conditioned athlete, however, can have a 
normal, resting heart rate of less than 60 bpm, and heart rates 
greater than 100 bpm can normally occur in patients who are 
exercising or anxious. 

 In addition to the pulse rate, the  pulse rhythm  should be 
evaluated. Normally, the rhythm of the pulse is steady and 
even. If an irregular rhythm, called an arrhythmia, is iden-
tifi ed, then the heart sounds should be auscultated with a 
stethoscope for a more accurate assessment (see Chapter 12 
for a full discussion of arrhythmias). 

 The force of each heart contraction, as refl ected in the 
heart’s stroke volume, can also be evaluated by palpating the 
pulse. Typically, a normal pulse is easily palpated, does not fade 
in and out, and is not easily obstructed. The force of the pulse 
generally is described using a fairly subjective 4-point scale: 

0 absent

1� weak, thready

2� normal

3� full or bounding

 Respiratory Rate 
 Inspection is used to evaluate the patient’s respiratory rate. 
Because most people are unaware of their breathing and sud-
den awareness may alter the normal pattern, do not tell the 
patient that his or her respiratory rate is being measured. 

 To measure the respiratory rate: 

 ■  Maintain the position for a radial pulse measurement. 
 ■  Observe the patient’s chest or abdomen for respirations. 
 ■  Count the number of respirations (inhalation and exhala-
tion are counted as one respiration) in 30 seconds, and if 
the rhythm is regular, multiply this number by 2. 

 ■  If the rhythm is irregular, count the number of respirations 
for 1 minute. 

 Normal respiratory rates for various ages are listed in 
Table 5.4. For adults, a respiratory rate of less than 12 rpm 
is called bradypnea, and a respiratory rate of greater than 
20 rpm is called tachypnea. (For a more detailed assessment 
of the respiratory system, see Chapter 11.) 

 Blood Pressure 
Blood pressure is the force of the blood as it pushes against 
the arterial walls. It depends on cardiac output, the volume of 
blood ejected by the ventricles per minute, and the peripheral 
vascular resistance. Heart rate, contractility, and total blood 
volume, which primarily depend on the sodium content, 
infl uence the cardiac output. Arterial blood viscosity and wall 
elasticity infl uence the peripheral vascular resistance. 

 Blood pressure has two components:  systolic  and  diastolic . 
The systolic blood pressure represents the maximum pressure 
that is felt on the arteries during left ventricular contraction 
(or  systole ), and it is regulated by the stroke volume (i.e., the 
volume of blood ejected with each heartbeat). The diastolic 
blood pressure is the resting pressure that the blood exerts 
between each ventricular contraction. 

 The primary objective of identifying, treating, and mon-
itoring the patient’s blood pressure is to reduce the risk of 
cardiovascular disease and its associated morbidity and mor-
tality. Therefore, correct measurement of the blood pressure 
is very important because this measurement provides the basis 
for vital clinical decisions, such as the adjustment of antihy-
pertensive medication. 

 Methods of Measurement  The most common method of 
blood pressure measurement is the indirect, auscultatory 
method using a stethoscope and a sphygmomanometer. (For 
a detailed description of the stethoscope, see Chapter 4.) The 
blood pressure cuff contains an infl atable rubber bladder 
within a cloth cover. The bladder is connected to the manom-
eter (Fig. 5.5). Because the aneroid manometer is susceptible 
to drift, it should be calibrated at least once each year and 
it must rest at zero. To accommodate the wide range of arm 
circumferences, various cuff sizes are available (e.g., pediatric, 
adult, large adult). To determine the appropriate cuff size for 
a given patient, compare the length of the bladder with the 
circumference of the patient’s arm. (You will have to feel the 
bladder inside the cuff.) For the most accurate measurement, 
the bladder length should be at least 80% of the arm circum-
ference (Fig. 5.6). 

 Blood pressure measurement is considered to be  indirect
because the pressure within the blood vessel is indirectly mea-
sured by measuring the pressure in the cuff. As air is pumped 
into the cuff, the pressure within the cuff increases. When 

TABLE 5.3  Normal Heart Rates for Various 
Age Groups

Age Heart Rate (bpm)

Newborn 70–170
1–6 years 75–160
6–12 years 80–120
Adult 60–100
Elderly 60–100
Conditioned athlete 50–100

TABLE 5.4  Normal Respiratory Rates for 
Various Groups 

Age Respirations (rpm)

Newborn–6 months 30–60
6–12 months 24–30
1–5 years 20–30
6–10 years 12–20
Adult 12–20
Elderly 12–20
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the pressure within the cuff exceeds the pressure within the 
patient’s brachial artery, the artery is compressed and the 
blood fl ow diminishes and, ultimately, stops. As air is released 
from the cuff, the bladder defl ates, and the pressure within 
the cuff decreases. When the pressure within the cuff matches 
the pressure within the artery, blood begins to fl ow through 
the artery once again (Fig. 5.7). 

 Turbulent blood fl ow within the artery produces distinct 
sounds, which are called  Korotkoff sounds  that occur in fi ve 
phases: 

 ■   Phase I : faint, clear, tapping (the systolic pressure) 
 ■   Phase II : swooshing 
 ■   Phase III : crisp, more intense (tapping) 
 ■   Phase IV : muffl ing (in adults, this refl ects a hyperkinetic 
state if it remains throughout cuff defl ation) 

 ■   Phase V : cessation of sound (in adults, diastolic pressure) 

 These sounds are used to identify the systolic and diastolic 
blood pressure. For the most accurate measurement, follow 
these steps: 

 ■  Ask the patient if he or she has smoked or ingested caffeine 
within the previous 30 minutes. If the patient has, docu-
ment this information. 

 ■  The patient should be seated in a chair with his or her back 
supported and arm bared, with elbow supported at heart 
level, and feet fl at on the fl oor. Ensure the arm chosen for 
blood pressure measurement has no fi stulas for dialysis, 
lymphedema secondary to radiation therapy, or axillary 
node dissection. 

 ■  Measurement should begin after at least 5 minutes of rest. 
 ■  Determine the appropriate cuff size (see Fig. 5.6). 
 ■  Palpate the brachial artery along the inner upper arm. 
 ■  Center the bladder of the cuff over the brachial artery and 
wrap the cuff smoothly and snugly around the arm, plac-
ing the lower edge of the cuff approximately 1 in above the 
antecubital space (Fig. 5.8). 

 ■  Position the manometer in direct line of eye sight. 
 ■  Instruct the patient not to talk during the measurement. 
 ■  Determine the maximum infl ation level. (While palpating the 
radial pulse, infl ate the cuff by 10 mm Hg with each pump to 
the point at which the radial pulse can no longer be felt, this 
is the estimated systolic blood pressure value. Add 30 mm 
Hg to this reading and this is the maximum infl ation level.) 

 ■  Rapidly defl ate the cuff, and wait 30 seconds before reinfl ating. 
 ■  Insert the stethoscope earpieces; make sure that they point 
forward when in place. 

 ■  Place the bell of the stethoscope lightly, but with an airtight 
seal, over the palpable brachial artery, being careful not to 
place any part of the stethoscope endpiece under the blood 
pressure cuff (see Fig. 5.8). Note that the diaphragm of the 
stethoscope also may be used. 

 ■  Rapidly infl ate the cuff to the maximum infl ation level 
( determined previously). 

FIGURE 5.6  Determination of appropriate cuff size for blood 
pressure measurement. The bladder length should be at least 80% of 
the arm circumference.

FIGURE 5.5  Blood pressure cuff and sphygmo-
manometer. (Modifi ed with permission from Bickley 
L. Bates’ Guide to Physical Examination and History 
Taking, 11th ed. Philadelphia: Wolters Kluwer Health, 
Lippincott Williams & Wilkins, 2013.)

Bladder Cuff

051-073_Jones_05_final.indd   58051-073_Jones_05_final.indd   58 5/23/15   3:47 AM5/23/15   3:47 AM



 Chapter 5     General Assessment and Vital Signs 59

160

Brachial artery occluded by
cuff, no blood flow

Phase

Cuff correctly
inflated

I

II

III

IV

V

Description

No sound

Soft, clear tapping, increasing
in intensity

Swooshing

Tapping

Muffling

No sound

Rationale

Cuff inflation compresses brachial artery. Cuff pressure exceeds
heart’s systolic pressure, occluding brachial artery blood flow.

The SYSTOLIC pressure. As the cuff pressure lowers to reach
intraluminal systolic pressure, the artery opens and blood first
spurts into the brachial artery.

Turbulent blood flow through still partially occluded artery.

Artery closes just briefly during late diastole.

Artery no longer closes in any part of cardiac cycle. Change in
quality, not intensity.  

Decreased velocity of blood flow. Streamlined blood flow is silent.
The beginning of silence phase is adult DIASTOLIC pressure.

Auscultatory
sound

Silence

I IV V

Clear tapping Abrupt
muffling

DIASTOLIC
pressure

SYSTOLIC
pressure

Silence

40

80

120

160

Artery intermittently
compressed, blood spurts
into artery

40

80

120

160

Cuff deflated, artery flows
free

40

80

120

FIGURE 5.7  Korotkoff sounds and blood pressure measurement. (Adapted with permission from Jarvis C. Physical Examination and 
Health Assessment, 5th ed. Philadelphia: WB Saunders, 2008:159.)
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fi rst two readings differ by more than 5 mm Hg, additional 
readings should be obtained and averaged. 

 Classifi cation of Measurements  Blood pressure readings are 
classifi ed according to criteria from the  Seventh Report of the 
Joint National Committee on Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure (JNC-VII)  and, 
more recently, the Clinical Practice Guidelines for the Man-
agement of Hypertension in the Community: A Statement by 
the American Society of Hypertension and the International 
Society of Hypertension (ASH/ISH) (Table 5.5). Normal 
blood pressure for adults is less than 120 mm Hg systolic 
and less than 80 mm Hg diastolic. Prehypertension is de-
fi ned as a systolic blood pressure of 130 to 139 mm Hg or 
diastolic blood pressure of 80 to 89 mm Hg. Patients with 
prehypertension are at twice the risk to develop hypertension 
than those with lower blood pressure  values. Hypertension is 
defi ned as a systolic blood pressure of 140 mm Hg or greater 
or a diastolic blood pressure of 90 mm Hg or greater and is 
classifi ed (according to its severity) as stage 1 or 2. Isolated 
systolic hypertension is defi ned as a systolic blood pressure 
of 140 mm Hg or greater and a diastolic blood pressure of 
89 mm Hg or lower and should be staged appropriately (e.g., 
170/82 mm Hg is stage 2 isolated systolic hypertension). 
Follow-up of patients with various stages of hypertension is 
recommended as shown in Table 5.6. Lifestyle modifi cations 
to manage hypertension are shown in Table 5.7. 

 Common Errors of Measurement  As you learn to measure 
blood pressure accurately, keep in mind that it will take a fair 
amount of practice for it to become a comfortable process. In 
addition, because the measurement process involves several 
steps, many errors can occur. To prevent these, you should be 
aware of common mistakes. 

 Incorrect cuff size is a major source of equipment-related 
error, especially with obese patients who have large upper arms. 
Using a cuff that is too small for the patient’s arm can produce 
a falsely high reading. In contrast, using a cuff that is too large 
for an extremely thin patient’s arm can produce a falsely low 
reading. Thus, always check for the appropriate cuff size. 

 Because of isometric muscle contraction, hydrostatic pres-
sure, and gravitational pull, failing to position and support 
the patient’s arm properly can also lead to false readings. 
If the patient’s arm is above heart level, a falsely low reading 
will be obtained. Conversely, a falsely high reading will occur 
if the arm is below heart level. Always make sure that the 
patient’s arm is well supported and at heart level. 

 ■  Slowly release the air, allowing the pressure to fall steadily 
at 2 to 3 mm Hg/sec. 

 ■  Note the pressure at which the fi rst of two consecutive sounds 
is heard (Korotkoff phase I). This is the systolic blood pressure. 

 ■  Note the pressure at which no sound is heard (Korotkoff 
phase V). This is the diastolic pressure. 

 ■  Continue listening until 10 mm Hg below the diastolic 
pressure, then rapidly and completely defl ate cuff. 

 ■  Record the patient’s blood pressure in even numbers (to 
the nearest 2 mm Hg), along with the patient’s position 
(e.g., sitting, standing, lying), cuff size, and the arm used 
for measurement. 

 ■  Wait 1 to 2 minutes before repeating the pressure measure-
ment in the same arm. 

 For the most accurate measurement, two or more read-
ings, each separated by 2 minutes, should be averaged. If the 

FIGURE 5.8  Proper cuff and stethoscope placement for blood 
pressure measurement.

TABLE 5.5  Classifi cation of Blood Pressure for Adults 18 Years of Age and Oldera

Category Systolic Blood Pressure (mm Hg) Diastolic Blood Pressure (mm Hg)

Normal �120 and �80
Prehypertension 120–139 or 80–89
Hypertension
Stage 1 140–159 or 90–99
Stage 2 �160 or �100

aBased on the average of two or more properly measured seated blood pressure readings on each of two or more offi ce visits. When systolic and diastolic 
measurements fall in different categories, select the higher category to classify the individual’s blood pressure. For example, a blood pressure of 160/92 mm Hg 
should be classifi ed as stage 2 hypertension.
Reprinted from Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. The Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC-VII). Bethesda, MD: National Heart, Lung, and Blood Institute, 
2003. NIH publication 03-5233.
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TABLE 5.6  Recommendations for Follow-Up Based on Initial Blood Pressure Measurements for Adults 
without Acute End Organ Damage

Initial Blood Pressure (mm Hg)a Follow-Up Recommendedb

Normal Recheck in 2 years
Prehypertension Recheck in 1 yearc

Stage 1 hypertension Confi rm within 2 monthsc

Stage 2 hypertension Evaluate or refer to source of care within 1 month. For those with higher pressures 
(e.g., �180/110 mm Hg), evaluate and treat immediately or within 1 week 
depending on clinical situation and complications.

aIf systolic and diastolic categories are different, follow recommendations for shorter time follow-up (e.g., 160/86 mm Hg should be evaluated or referred to 
source of care within 1 month).
bModify the scheduling of follow-up according to reliable information about past blood pressure measurements, other cardiovascular risk factors, or target organ 
disease.
cProvide advice about lifestyle modifi cations.
Reprinted from Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. The Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC-VII). Bethesda, MD: National Heart, Lung, and Blood Institute, 
2003. NIH publication 03-5233.

TABLE 5.7  Lifestyle Modifi cations to Manage Hypertensiona,b

Modifi cations Recommendations Approximate SBP Reduction (range)

Weight reduction Maintain normal body weight (body mass index 
18.5–24.9 kg/m2)

5–20 mm Hg/10 kg weight loss

Adopt DASH eating plan Consume a diet rich in fruits, vegetables, and low-fat 
dairy products with a reduced content of saturated 
and total fat.

8–14 mm Hg

Dietary sodium reduction Reduce dietary sodium intake to no more than 
100 mmol/day (2.4 g sodium or 6 g sodium 
 chloride).

2–8 mm Hg

Physical activity Engage in regular aerobic physical activity such as 
brisk walking (at least 30 minutes per day, most 
days of the week).

4–9 mm Hg

Moderation of alcohol 
consumption

Limit consumption to no more than 2 drinks (1 oz or 
30 mL ethanol—e.g., 24 oz beer, 10 oz wine, or 3 
oz 80-proof whiskey) per day in most men and to 
no more than 1 drink per day in women and lighter 
weight persons

2–4 mm Hg

DASH, Dietary Approaches to Stop Hypertension; SBP, systolic blood pressure.
aFor overall cardiovascular risk reduction, stop smoking.
bThe effects of implementing these modifi cations are dose and time dependent and could be greater for some individuals than for others.
Reprinted from Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. The Seventh Report of the Joint 
National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC-VII). Bethesda, MD: National Heart, Lung, and Blood 
Institute, 2003. NIH publication 03-5233.
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 Factors Affecting Blood Pressure  Blood pressure can vary 
with many factors. These factors include: 

 ■ Age : Blood pressure gradually rises throughout childhood 
until adulthood. 

 ■ Race : Hypertension occurs twice as often in African Americans 
as in Caucasians. 

 ■ Diurnal rhythm : Blood pressure is lowest during the early 
morning and highest during the late afternoon or early 
evening. 

 ■ Weight : Excess body weight closely correlates with in-
creased blood pressure. 

 ■ Exercise : Increased activity increases blood pressure, which 
should return to baseline after 5 minutes of rest. 

 ■ Emotions : Blood pressure increases with pain, fear, anxiety, 
anger, and stress. White coat hypertension is a term given 

 Anxiety, pain, discomfort, or strenuous activity can cause 
sympathetic nervous system stimulation and, thus, a falsely 
high measurement. Therefore, allow the patient at least 
5 minutes to rest and relax before you obtain a reading. In 
addition, halting during defl ation and reinfl ating the cuff too 
soon to recheck the systolic blood pressure can cause fore-
arm venous congestion and a falsely high diastolic reading. If 
a measurement (systolic or diastolic) needs to be rechecked, 
completely defl ate the cuff, and obtain a new reading after 
waiting for at least 1 to 2 minutes. 

 Defl ating the cuff too quickly (faster than 2 to 3 mm Hg/sec) 
does not allow enough time to hear the possibly faint tap-
ping of the systolic pressure and, thus, can cause a falsely low 
systolic and/or a falsely high diastolic reading. On the other 
hand, defl ating the cuff too slowly can cause venous forearm 
congestion and a falsely high diastolic reading. Always defl ate 
the cuff at a steady, appropriate speed. 
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 The rectal route is commonly used with infants or older 
children when the other routes are not feasible. To measure 
the infant’s temperature rectally, place infant in a supine or 
side-lying position and fl ex his or her knees onto the abdo-
men. The infant also may be placed in a prone position across 
the examiner’s lap as the examiner separates the buttocks. 
Insert the lubricated rectal thermometer no farther than 1 in 
into the rectum (a deeper insertion may cause rectal perfora-
tion). Hold the thermometer in place until device signals it 
is complete. Normally, rectal temperatures measure slightly 
higher in children than in adults. 

 Temperature regulation is less precise in children than in 
adults, with the average temperature being greater than 99.0°F 
(37.2°C) until 3 years of age. Normal temperatures in chil-
dren 3 years and older range from 99.0° to 99.4°F (37.2° to 
37.5°C). Keep in mind that a child’s temperature is normally 
slightly elevated during the late afternoon, after vigorous activ-
ity, and after eating. As the child matures, the normal tempera-
ture lowers slightly. In older children (5 to 11 years of age), 
the normal temperature is 98.0° to 98.6°F (36.7° to 37.0°C). 

 Pulse 
 A child’s heart rate normally fl uctuates more than an adult’s 
in response to activity, apprehension, crying, and illness. It 
also is normal for a child’s heart rhythm to be irregular at 
times. Therefore, measure the pulse for 1 minute rather than 
for 30 seconds. (Table 5.3 lists normal heart rates according 
to age.) 

 Respiratory Rate 
 An infant’s respiratory movements usually are diaphragmatic 
and, thus, are measured by observing abdominal rather than 
chest movements. These movements should be counted for 
1 minute because the respiratory pattern is very irregular in 
infants. Similar to the heart rate, the respiratory rate normally 
lowers as the child ages. (Table 5.4 lists normal respiratory 
rates according to age.) 

 Blood Pressure 
 Blood pressure (both systolic and diastolic) gradually rises 
during childhood, with a wide variation normally found on 
measurement.  The Fourth Report on the Diagnosis, Evalu-
ation, and Treatment of High Blood Pressure in Children 
and Adolescents  recommends that children 3 years and older 
who are seen in a medical setting should have their blood 
pressure measured at least once during every health episode. 
Children younger than age 3 years should have their blood 
pressure measured in special circumstances. For accurate 
measurement, the cuff bladder width should cover approxi-
mately 40% of the upper arm circumference. When in place, 
the bladder should encircle 80% to 100% of the upper arm. 
Also, a pediatric-sized endpiece should be used on the stetho-
scope. As in adults, Korotkoff phase I is used for the systolic 
pressure and Korotkoff phase V is used to defi ne diastolic 
blood pressure in children and adolescents. In some chil-
dren,  Korotkoff sounds can be heard to 0 mm Hg. When this 
 occurs, the blood pressure measurement should be repeated 
with less pressure on the head of the stethoscope. 

 Blood pressure measurements according to the child’s 
gender, age, and height are listed in Tables 5.8 and 5.9. The 
child’s systolic and diastolic blood pressure measurements 

to an elevated blood pressure in the presence of a health-
care provider and may lead to increases in blood pressure 
of as much as 30 mm Hg. 

 ■   Medications : An unwanted side effect of some medications 
(e.g., cyclosporine, estrogens, corticosteroids, nasal decon-
gestants) is increased blood pressure. 

 When evaluating your readings, note if any of these factors 
may be contributing to the patient’s blood pressure. 

 It should also be noted if the patient is experiencing 
hypotension. This may solely be due to patient variation in 
blood pressure. Orthostatic or postural hypotension on the 
other hand is a blood pressure that is lower upon standing 
than when the patient is lying down. The difference is often 
20 mm Hg or more decrease in systolic blood pressure and 
an increase in pulse by 20 bpm or more. This phenomenon 
will often cause the patient to feel light-headed and can place 
patients at risk for falls, especially those who are elderly. If 
patients report symptoms of postural hypotension, blood 
pressure should be measured sitting followed by a measure-
ment standing, with the difference in blood pressure and 
pulse reported. 

 If home monitoring is recommended for a patient, the 
American Heart Association recommends an automatic, cuff-
style, upper arm monitor that has been tested and validated. 
The wrist and fi nger monitors available provide less reliable 
results and are not recommended. The home monitors should 
be reviewed by a healthcare provider before the fi rst use and 
once a year thereafter to confi rm accuracy. 

 SPECIAL CONSIDERATIONS 

 Pediatric Patients 
 Height, weight, and vital signs are routinely measured during 
the assessment of pediatric patients. For the child younger 
than 3 years of age, routine growth measurements include 
(1) recumbent length, (2) body weight, and (3) head circum-
ference. These measurements are commonly recorded on a 
physical growth chart (Fig. 5.9) and compared to national 
statistics based on large, nationally representative samples of 
children. Children whose measurements fall between the 5th 
and 95th percentiles are considered to be growing normally 
(e.g., a height measurement in the 75th percentile means the 
child is taller than 75% of all children at that age). 

 Temperature 
 The child’s temperature can be measured using all the same 
routes as in the adult (i.e., oral, axillary, rectal, tympanic, and 
temporal). The oral route can be used when the child is old 
enough to keep his or her mouth closed and not bite on the 
thermometer (usually 4 to 5 years of age). The axillary route 
is not intrusive, however, an accurate reading typically takes 4 
to 5 minutes to register. The tympanic route can be used with 
children 6 months and older and provides a reading within 
a few seconds. If the patient is younger than 1 year of age, 
gently pull the ear straight back instead of up and back as 
mentioned before. The temporal artery method may be used 
in infants 3 months and older to detect a fever and may be 
used over an axillary temperature as a screening device in pa-
tients younger than 3 months of age. 
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FIGURE 5.9  Sample physical growth chart for children. (Developed by the National Center for Health Statistics in collabora-
tion with the National Center for Chronic Disease Prevention and Health Promotion [2000]. Growth charts. http://www.cdc.gov
/growthcharts. Accessed November 17, 2014.) (continued)
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FIGURE 5.9  (continued) Sample physical growth chart for children. (Developed by the National Center for Health Statistics in 
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FIGURE 5.9  (continued) Sample physical growth chart for children. (Developed by the National Center for Health Statistics in 
collaboration with the National Center for Chronic Disease Prevention and Health Promotion [2000]. Growth charts. http://www
.cdc.gov/growthcharts. Accessed November 17, 2014.) (continued)
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FIGURE 5.9  (continued) Sample physical growth chart for children. (Developed by the National Center for Health Statistics in 
collaboration with the National Center for Chronic Disease Prevention and Health Promotion [2000]. Growth charts. http://www
.cdc.gov/growthcharts. Accessed November 17, 2014.)
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TABLE 5.8  Blood Pressure Levels for Boys by Age and Height Percentilesa

Systolic BP (mm Hg) Diastolic BP (mm Hg)

â Percentile of Height ã â Percentile of Height ã

Age 
(Year)

BP 
Percentile å

5th 10th 25th 50th 75th 90th 95th 5th 10th 25th 50th 75th 90th 95th

1 50th  80  81  83  85  87  88  89 34 35 36 37 38 39 39
90th  94  95  97  99 100 102 103 49 50 51 52 53 53 54
95th  98  99 101 103 104 106 106 54 54 55 56 57 58 58
99th 105 106 108 110 112 113 114 61 62 63 64 65 66 66

2 50th  84  85  87  88  90  92  92 39 40 41 42 43 44 44
90th  97  99 100 102 104 105 106 54 55 56 57 58 58 59
95th 101 102 104 106 108 109 110 59 59 60 61 62 63 63
99th 109 110 111 113 115 117 117 66 67 68 69 70 71 71

3 50th  86  87  89  91  93  94  95 44 44 45 46 47 48 48
90th 100 101 103 105 107 108 109 59 59 60 61 62 63 63
95th 104 105 107 109 110 112 113 63 63 64 65 66 67 67
99th 111 112 114 116 118 119 120 71 71 72 73 74 75 75

4 50th  88  89  91  93  95  96  97 47 48 49 50 51 51 52
90th 102 103 105 107 109 110 111 62 63 64 65 66 66 67
95th 106 107 109 111 112 114 115 66 67 68 69 70 71 71
99th 113 114 116 118 120 121 122 74 75 76 77 78 78 79

5 50th  90  91  93  95  96  98  98 50 51 52 53 54 55 55
90th 104 105 106 108 110 111 112 65 66 67 68 69 69 70
95th 108 109 110 112 114 115 116 69 70 71 72 73 74 74
99th 115 116 118 120 121 123 123 77 78 79 80 81 81 82

6 50th  91  92  94  96  98  99 100 53 53 54 55 56 57 57
90th 105 106 108 110 111 113 113 68 68 69 70 71 72 72
95th 109 110 112 114 115 117 117 72 72 73 74 75 76 76
99th 116 117 119 121 123 124 125 80 80 81 82 83 84 84

7 50th  92  94  95  97  99 100 101 55 55 56 57 58 59 59
90th 106 107 109 111 113 114 115 70 70 71 72 73 74 74
95th 110 111 113 115 117 118 119 74 74 75 76 77 78 78
99th 117 118 120 122 124 125 126 82 82 83 84 85 86 86

8 50th  94  95  97  99 100 102 102 56 57 58 59 60 60 61
90th 107 109 110 112 114 115 116 71 72 72 73 74 75 76
95th 111 112 114 116 118 119 120 75 76 77 78 79 79 80
99th 119 120 122 123 125 127 127 83 84 85 86 87 87 88

9 50th  95  96  98 100 102 103 104 57 58 59 60 61 61 62
90th 109 110 112 114 115 117 118 72 73 74 75 76 76 77
95th 113 114 116 118 119 121 121 76 77 78 79 80 81 81
99th 120 121 123 125 127 128 129 84 85 86 87 88 88 89

10 50th  97  98 100 102 103 105 106 58 59 60 61 61 62 63
90th 111 112 114 115 117 119 119 73 73 74 75 76 77 78
95th 115 116 117 119 121 122 123 77 78 79 80 81 81 82
99th 122 123 125 127 128 130 130 85 86 86 88 88 89 90

11 50th  99 100 102 104 105 107 107 59 59 60 61 62 63 63
90th 113 114 115 117 119 120 121 74 74 75 76 77 78 78
95th 117 118 119 121 123 124 125 78 78 79 80 81 82 82
99th 124 125 127 129 130 132 132 86 86 87 88 89 90 90

12 50th 101 102 104 106 108 109 110 59 60 61 62 63 63 64
90th 115 116 118 120 121 123 123 74 75 75 76 77 78 79
95th 119 120 122 123 125 127 127 78 79 80 81 82 82 83
99th 126 127 129 131 133 134 135 86 87 88 89 90 90 91

13 50th 104 105 106 108 110 111 112 60 60 61 62 63 64 64
90th 117 118 120 122 124 125 126 75 75 76 77 78 79 79
95th 121 122 124 126 128 129 130 79 79 80 81 82 83 83
99th 128 130 131 133 135 136 137 87 87 88 89 90 91 91

14 50th 106 107 109 111 113 114 115 60 61 62 63 64 65 65
90th 120 121 123 125 126 128 128 75 76 77 78 79 79 80
95th 124 125 127 128 130 132 132 80 80 81 82 83 84 84
99th 131 132 134 136 138 139 140 87 88 89 90 91 92 92

(continued)
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68 PART I   OVERVIEW OF PATIENT ASSESSMENT

are compared with the numbers listed in the tables for the 
 appropriate age and height percentiles. The height percentile 
in these  tables is determined from a standard growth chart. 
The child is considered to have normal blood pressure if both 
the systolic and diastolic pressures are less than the 90th per-
centile for sex, age, and height.  Prehypertension  is defi ned as 
average systolic blood pressure or diastolic blood pressure 
levels that are greater than or equal to the 90th percentile but 
less than the 95th percentile for sex, age, and height.  Hyper-
tension  is defi ned as average systolic blood pressure and/or 
diastolic blood pressure that is greater than or equal to the 
95th percentile on three or more occasions. Elevated blood 
pressure measurements must be confi rmed on repeated  visits 
(i.e., an average of multiple blood pressure measurements 
taken over weeks to months) before classifying a child as 
having hypertension. Classifi cation of hypertension in chil-
dren and adolescents as well as measurement frequency and 
management recommendations are outlined in Table 5.10. 
Indications for antihypertensive drug therapy are listed in 
Table 5.11. 

 Geriatric Patients 
 The aging process causes several changes in a person’s physical 
appearance, mobility, and behavior. By the eighth and ninth 
decades of life, height may decrease from 2.5 to 10 cm (1 to 
4 in) from that in young adulthood as the posture changes 
because of kyphosis (see Fig. 5.1) in the upper back and lor-
dosis (see Fig. 5.2) in the lower back. Body fat decreases in 
the extremities and increases in the trunk area. In addition, 
older adults may use a wider base to walk with shorter, un-
even steps. 

 The aging process also causes minor changes in the 
vital signs. Older patients experience a decrease in thermal 
regulation and, thus, are less likely to develop a fever but 
are more likely to develop hypothermia. The normal body 

 temperature usually is between 96° and 97°F (35.5° to 
35.8°C). The heart rate remains in the adult normal range 
(60 to 100 bpm);  however, the rhythm may be slightly ir-
regular. Respirations may be more shallow, with a slightly 
increased respiratory rate to make up for decreased vital 
capacity and tidal volume. 

 Hypertension is very common in older patients. The blood 
vessels lose elasticity and stiffen with age, and these changes 
cause decreased vessel compliance as well as increased 
peripheral resistance. Consequently, the systolic blood pres-
sure increases signifi cantly, causing isolated systolic hyper-
tension. Both the systolic and the diastolic blood pressure, 
however, increase in many elderly patients. Criteria for the 
diagnosis of hypertension in elderly patients are the same as 
those for younger adults. 

 Pregnant Patients 
 A pregnant woman’s physical appearance changes as her 
uterus expands with the growing fetus. The trunk area en-
larges, which causes the woman’s weight to thrust forward. 
To compensate, the back muscles assume a new balance 
and posture: The shoulders are back, the head and neck are 
straight; and the lower back is hyperextended (i.e., lordosis). 
A pregnant woman also has a “waddling” gait and unsteady 
balance. 

 The recommended amount of weight gain during preg-
nancy depends on the patient’s prepregnancy weight and 
is depicted in Table 5.12. The heart rate increases by 10 to 
15 bpm, and the respiratory rate increases slightly. Respi-
rations also become deeper, and shortness of breath occurs 
more frequently. 

 Blood pressure typically remains unchanged during the 
fi rst trimester, may decrease slightly during the second tri-
mester, and returns to or slightly exceeds prepregnancy 
levels during the third trimester. Hypertension, however, 

TABLE 5.8  Blood Pressure Levels for Boys by Age and Height Percentilesa (continued)

Systolic BP (mm Hg) Diastolic BP (mm Hg)

â Percentile of Height ã â Percentile of Height ã

Age 
(Year)

BP 
Percentile å

5th 10th 25th 50th 75th 90th 95th 5th 10th 25th 50th 75th 90th 95th

15 50th 109 110 112 113 115 117 117 61 62 63 64 65 66 66
90th 122 124 125 127 129 130 131 76 77 78 79 80 80 81
95th 126 127 129 131 133 134 135 81 81 82 83 84 85 85
99th 134 135 136 138 140 142 142 88 89 90 91 92 93 93

16 50th 111 112 114 116 118 119 120 63 63 64 65 66 67 67
90th 125 126 128 130 131 133 134 78 78 79 80 81 82 82
95th 129 130 132 134 135 137 137 82 83 83 84 85 86 87
99th 136 137 139 141 143 144 145 90 90 91 92 93 94 94

17 50th 114 115 116 118 120 121 122 65 66 66 67 68 69 70
90th 127 128 130 132 134 135 136 80 80 81 82 83 84 84
95th 131 132 134 136 138 139 140 84 85 86 87 87 88 89
99th 139 140 141 143 145 146 147 92 93 93 94 95 96 97

BP, blood pressure.
aThe 90th percentile is 1.28 SD, 95th percentile is 1.645 SD, and the 99th percentile is 2.326 SD over the mean.
From the National High Blood Pressure Education Program Working Group on Hypertension Control in Children and Adolescents. The Fourth Report on the 
Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents. Bethesda, MD: National Heart, Lung, and Blood Institute, 2005. NIH 
publication 05-5267.
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TABLE 5.9  Blood Pressure Levels for Girls by Age and Height Percentilesa

Systolic BP (mm Hg) Diastolic BP (mm Hg)

â Percentile of Height ã â Percentile of Height ã

Age 
(Year)

BP 
Percentile å

5th 10th 25th 50th 75th 90th 95th 5th 10th 25th 50th 75th 90th 95th

1 50th  83  84  85  86  88  89  90 38 39 39 40 41 41 42
90th  97  97  98 100 101 102 103 52 53 53 54 55 55 56
95th 100 101 102 104 105 106 107 56 57 57 58 59 59 60
99th 108 108 109 111 112 113 114 64 64 65 65 66 67 67

2 50th  85  85  87  88  89  91  91 43 44 44 45 46 46 47
90th  98  99 100 101 103 104 105 57 58 58 59 60 61 61
95th 102 103 104 105 107 108 109 61 62 62 63 64 65 65
99th 109 110 111 112 114 115 116 69 69 70 70 71 72 72

3 50th  86  87  88  89  91  92  96 47 48 48 49 50 50 51
90th 100 100 102 103 104 106 106 61 62 62 63 64 64 65
95th 104 104 105 107 108 109 110 65 66 66 67 68 68 69
99th 111 111 113 114 115 116 117 73 73 74 74 75 76 76

4 50th  88  88  90  91  92  94  94 50 50 51 52 52 53 54
90th 101 102 103 104 106 107 108 64 64 65 66 67 67 68
95th 105 106 107 108 110 111 112 68 68 69 70 71 71 72
99th 112 113 114 115 117 118 119 76 76 76 77 78 79 79

5 50th  89  90  91  93  94  95  96 52 53 53 54 55 55 56
90th 103 103 105 106 107 109 109 66 67 67 68 69 69 70
95th 107 107 108 110 111 112 113 70 71 71 72 73 73 74
99th 114 114 116 117 118 120 120 78 78 79 79 80 81 81

6 50th  91  92  93  94  96  97  98 54 54 55 56 56 57 58
90th 104 105 106 108 109 110 111 68 68 69 70 70 71 72
95th 108 109 110 111 113 114 115 72 72 73 74 74 75 76
99th 115 116 117 119 120 121 122 80 80 80 81 82 83 83

7 50th  93  93  95  96  97  99  99 55 56 56 57 58 58 59
90th 106 107 108 109 111 112 113 69 70 70 71 72 72 73
95th 110 111 112 113 115 116 116 73 74 74 75 76 76 77
99th 117 118 119 120 122 123 124 81 81 82 82 83 84 84

8 50th  95  95  96  98  99 100 101 57 57 57 58 59 60 60
90th 108 109 110 111 113 114 114 71 71 71 72 73 74 74
95th 112 112 114 115 116 118 118 75 75 75 76 77 78 78
99th 119 120 121 122 123 125 125 82 82 83 83 84 85 86

9 50th  96  97  98 100 101 102 103 58 58 58 59 60 61 61
90th 110 110 112 113 114 116 116 72 72 72 73 74 75 75
95th 114 114 115 117 118 119 120 76 76 76 77 78 79 79
99th 121 121 123 124 125 127 127 83 83 84 84 85 86 87

10 50th  98  99 100 102 103 104 105 59 59 59 60 61 62 62
90th 112 112 114 115 116 118 118 73 73 73 74 75 76 76
95th 116 116 117 119 120 121 122 77 77 77 78 79 80 80
99th 123 123 125 126 127 129 129 84 84 85 86 86 87 88

11 50th 100 101 102 103 105 106 107 60 60 60 61 62 63 63
90th 114 114 116 117 118 119 120 74 74 74 75 76 77 77
95th 118 118 119 121 122 123 124 78 78 78 79 80 81 81
99th 125 125 126 128 129 130 131 85 85 86 87 87 88 89

12 50th 102 103 104 105 107 108 109 61 61 61 62 63 64 64
90th 116 116 117 119 120 121 122 75 75 75 76 77 78 78
95th 119 120 121 123 124 125 126 79 79 79 80 81 82 82
99th 127 127 128 130 131 132 133 86 86 87 88 88 89 90

13 50th 104 105 106 107 109 110 110 62 62 62 63 64 65 65
90th 117 118 119 121 122 123 124 76 76 76 77 78 79 79
95th 121 122 123 124 126 127 128 80 80 80 81 82 83 83
99th 128 129 130 132 133 134 135 87 87 88 89 89 90 91

14 50th 106 106 107 109 110 111 112 63 63 63 64 65 66 66
90th 119 120 121 122 124 125 125 77 77 77 78 79 80 80
95th 123 123 125 126 127 129 129 81 81 81 82 83 84 84
99th 130 131 132 133 135 136 136 88 88 89 90 90 91 92

(continued)
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TABLE 5.10  Classifi cation of Hypertension in Children and Adolescents with Measurement Frequency 
and Therapy Recommendations

SBP or DBP 
Percentilea

Frequency of 
BP Measurement

Therapeutic Lifestyle 
Changes

Pharmacological 
Therapy

Normal �90th Recheck at next 
scheduled physical 
examination.

Encourage healthy 
diet, sleep, and 
physical activity.

Prehypertension 90th to �95th or if BP 
exceeds 120/80 mm 
Hg even if below 
9th percentile up to 
�95th percentileb

Recheck in 6 months. Weight management 
counseling if over-
weight; introduce 
physical activity and 
diet management.c

None unless compelling 
indications such as 
CKD, diabetes mellitus, 
heart failure, or LVH 
exist.

Stage 1 hypertension 95th–99th percentile 
plus 5 mm Hg

Recheck in 1–2 weeks 
or sooner if the 
patient is symptom-
atic; if persistently 
elevated on two 
additional occasions, 
evaluate or refer to 
source of care within 
1 month.

Weight management 
counseling if over-
weight; introduce 
physical activity and 
diet management.c

Initiate therapy based 
on indications in 
Table 5.11 or if com-
pelling indications as 
listed above.

Stage 2 hypertension �99th percentile 
plus 5 mm Hg

Evaluate or refer to 
source of care within 
1 week or immedi-
ately if the patient is 
symptomatic.

Weight management 
counseling if over-
weight; introduce 
physical activity and 
diet management.c

Initiate therapy.d

BP, blood pressure; CKD, chronic kidney disease; DBP, diastolic blood pressure; LVH, left ventricular hypertrophy; SBP, systolic blood pressure.
aFor sex, age, and height measured on at least three separate occasions; if systolic and diastolic categories are different, categorize by the higher value.
bThis occurs typically at 12 years of age for SBP and at 16 years of age for DBP.
cParents and children trying to modify the eating plan to the Dietary Approaches to Stop Hypertension (DASH) eating plan could benefi t from consultation with a 
registered or licensed nutritionist to get them started.
dMore than one drug may be required.
Reprinted from National High Blood Pressure Education Program Working Group on Hypertension Control in Children and Adolescents. The Fourth Report on 
the Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents. Bethesda, MD: National Heart, Lung, and Blood Institute, 2005. 
NIH publication 05-5267.

TABLE 5.9  Blood Pressure Levels for Girls by Age and Height Percentilesa (continued)

Systolic BP (mm Hg) Diastolic BP (mm Hg)

â Percentile of Height ã â Percentile of Height ã

Age 
(Year)

BP 
Percentile å

5th 10th 25th 50th 75th 90th 95th 5th 10th 25th 50th 75th 90th 95th

15 50th 107 108 109 110 111 113 113 64 64 64 65 66 67 67
90th 120 121 122 123 125 126 127 78 78 78 79 80 81 81
95th 124 125 126 127 129 130 131 82 82 82 83 84 85 85
99th 131 132 133 134 136 137 138 89 89 90 91 91 92 93

16 50th 108 108 110 111 112 114 114 64 64 65 66 66 67 68
90th 121 122 123 124 126 127 128 78 78 79 80 81 81 82
95th 125 126 127 128 130 131 132 82 82 83 87 85 85 86
99th 132 133 134 135 137 138 139 90 90 90 91 92 93 93

17 50th 108 109 110 111 113 114 115 64 65 65 66 67 67 68
90th 122 122 123 125 126 127 128 78 79 79 80 81 81 82
95th 125 126 127 129 130 131 132 82 83 83 84 85 85 86
99th 133 133 134 136 137 138 139 90 90 91 91 92 93 93

BP, blood pressure.
aThe 90th percentile is 1.28 SD, 95th percentile is 1.645 SD, and the 99th percentile is 2.326 SD over the mean.
From the National High Blood Pressure Education Program Working Group on Hypertension Control in Children and Adolescents. The Fourth Report on the 
Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents. Bethesda, MD: National Heart, Lung, and Blood Institute, 2005. NIH 
publication 05-5267.
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0.3 g or more of protein within 24 hours. In a random 
urine determination (i.e., dipstick test), this amount of pro-
tein usually correlates with 30 mg/dL (i.e., 1 �  dipstick), 
with no evidence of urinary tract infection. Box 5.1 lists 
other signs and symptoms that may be associated with a 
moderate to severe form of preeclampsia.  Eclampsia  is the 
occurrence of seizures that cannot be attributed to other 
causes in a woman with preeclampsia. 

Preeclampsia superimposed on chronic hypertension  is 
highly likely in patients with the following fi ndings: 

 ■  New-onset proteinuria (urinary excretion  � 0.3 g of pro-
tein within 24 hours) in a woman with chronic hyperten-
sion but who had no proteinuria early during pregnancy 
( � 20 weeks of gestation) 

 ■  Chronic hypertension and proteinuria before 20 weeks of 
gestation 

 ■  Sudden increase in proteinuria 
 ■  Sudden increase in blood pressure in a woman with previ-
ously well-controlled hypertension 

is one of the major causes of maternal and fetal morbid-
ity and mortality and occurs during approximately 6% to 
8% of all pregnancies. Because of the seriousness of hy-
pertension during pregnancy, a pregnant patient’s blood 
pressure should be measured frequently. According to the 
Working Group Report on High Blood Pressure in Preg-
nancy , women with increased blood pressure during preg-
nancy are classifi ed according to the following groups: (1) 
chronic  hypertension, (2) preeclampsia and eclampsia, (3) 
preeclampsia superimposed on chronic hypertension, and 
(4) gestational hypertension. 

Chronic hypertension  is defi ned as hypertension that is 
present and observable before pregnancy or that is diagnosed 
before 20 weeks of gestation. If hypertension is diagnosed for 
the fi rst time during pregnancy and does not resolve postpar-
tum, it is also classifi ed as chronic hypertension. 

  Preeclampsia  is a pregnancy-specifi c syndrome of re-
duced organ perfusion secondary to vasospasm and ac-
tivation of the coagulation cascade. It always presents a 
potential danger to both the mother and the baby. Pre-
eclampsia is determined by increased blood pressure ( � 140 
mm Hg systolic or  � 90 mm Hg diastolic in a woman who 
was normotensive before 20 weeks of gestation) and pro-
teinuria. The hypertension that accompanies preeclampsia 
is primarily a sign of an underlying disorder rather than a 
primary pathophysiological feature (as in chronic hyper-
tension).  Proteinuria  is defi ned as the urinary excretion of 

TABLE 5.11  Indications for Antihypertensive 
Drug Therapy in Children

Symptomatic hypertension
Secondary hypertension
Hypertensive target-organ damage
Diabetes (types 1 and 2)
Persistent hypertension despite nonpharmacologic 

measures

Reprinted from National High Blood Pressure Education Program Working 
Group on Hypertension Control in Children and Adolescents. The Fourth 
Report on the Diagnosis, Evaluation, and Treatment of High Blood Pressure 
in Children and Adolescents. Bethesda, MD: National Heart, Lung, and 
Blood Institute, 2005. NIH publication 05-5267.

TABLE 5.12  Weight Gain Recommendations for Pregnancy

Prepregnancy Weight 
Category Body Mass Index*

Recommended Range 
of Total Weight (lb)

Recommended Rates of 
Weight Gain† in the Second 
and Third Trimesters (lb) 
(Mean Range [lb/wk])

Underweight Less than 18.5 28–40 1 (1–1.3)
Normal Weight 18.5–24.9 25–35 1 (0.8–1)
Overweight 25–29.9 15–25 0.6 (0.5–0.7)
Obese (includes all classes) 30 and greater 11–20 0.5 (0.4–0.6)

*Body mass index is calculated as weight in kilograms divided by height in meters squared or as weight in pounds multiplied by 703 divided by height in inches.
†Calculations assume a 1.1–4.4 lb weight gain in the fi rst trimester.
Reprinted with permission from American College of Obstetricians and Gynecologists Committee on Obstetric Practice. ACOG Committee opinion no. 548: 
weight gain during pregnancy. Obstet Gynecol 2013;121:210–212. http://www.acog.org/-/media/Committee-Opinions/Committee-on-Obstetric-Practice/co548
.pdf?dmc=1&ts=20141118T1222084461. Accessed November 19, 2014.

 ■ Blood pressure �160 mm Hg systolic or �110 mm Hg 
diastolic

 ■ Proteinuria �2.0 g in 24 hours (i.e., 2� or 3� dipstick)
 ■ Increased serum creatinine (�1.2 mg/dL, unless known 

to be previously elevated)
 ■ Platelet count �100,000 cells/mm3 and/or evidence of 

microangiopathic hemolytic anemia
 ■ Elevated hepatic enzymes (alanine aminotransferase or 

aspartate aminotransferase)
 ■ Persistent headache or other cerebral or visual 

disturbances
 ■ Persistent epigastric pain

5.1 Signs and Symptoms  Associated 
with Moderate to Severe 
 Preeclampsia

Adapted from National High Blood Pressure Education Program. Work-
ing Group Report on High Blood Pressure in Pregnancy. Bethesda, 
MD: National Heart, Lung, and Blood Institute, 2000. NIH publication 
00-3029.
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 ■  Thrombocytopenia (platelet count  � 100,000 cells/mm 3 ) 
 ■  An increase in alanine aminotransferase or aspartate ami-
notransferase to abnormal levels 

  Gestational hypertension  is defi ned as high blood pressure 
that occurs for the fi rst time after 20 weeks of gestation and 
without proteinuria. This nonspecifi c term includes women 
with preeclampsia who have not yet manifested proteinuria 
as well as women who do not have preeclampsia. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. You are counseling a 46-year-old man with hyperten-
sion about losing weight to improve his diabetes. He 
is 6 ft, 2 in tall and weighs 277 lb. What is his BMI? 
Would his weight be classifi ed as healthy, overweight, 
or obese? 

  2. What are the appropriate steps to measure the radial 
pulse? 

  3. What are the appropriate steps to measure the blood 
pressure? 

  4. Several common errors can occur during blood pres-
sure measurement. What can you do to avoid making 
these errors? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. A 52-year-old woman comes to your pharmacy for a re-
fi ll of her antihypertensive medication and a check of 
her blood pressure. The blood pressure readings that 
you obtain are 134/82, 130/86, and 130/84 mm Hg. 
What category of blood pressure do these values fall? 
How would you explain to this patient what these val-
ues mean? 

  2. A 21-year-old woman approaches your pharmacy to 
ask you about a new weight loss product she saw on 
television. She is coming from an appointment with her 
family physician who would not prescribe her any medi-
cations for weight loss. She was told that her BMI at 
that visit was 32 and that her waist circumference was 
38 in. If this patient continues to have elevated BMI and 
waist circumference, what disease states is she at risk of 
developing in the future? 

Skill Development Activities

 ● Measure vital signs of a standardized patient and/or a 
classmate—blood pressure, weight, height, respiratory 
rate, temperature.

 ● Using patient cases or standardized patients, evaluate 
patient vital sign data and determine whether normal 
or abnormal.

 ● Using standardized patients or patient case data, cal-
culate a patient’s BMI and measure waist circumfer-
ence. Classify weight based on BMI and determine 
associated risk for type 2 diabetes, hypertension, 
and cardiovascular disease based on BMI and waist 
circumference.

 ● Using standardized patients or photographs of  example 
patients, complete a general assessment using visual 
inspection. Identify abnormalities and develop corre-
sponding questions to determine possible causes for 
those abnormalities.
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GLOSSARY TERMS

 ◗ Anorexia nervosa
 ◗ Body mass index
 ◗ Bulimia nervosa
 ◗ Enteral
 ◗ Kwashiorkor
 ◗ Macronutrients
 ◗ Marasmus
 ◗ Micronutrients
 ◗ Nutrition
 ◗ Obesity
 ◗ Parenteral

74

 NUTRITIONAL REQUIREMENTS 
  Nutrition  can be defi ned as the sum total of the processes involved 
with the taking in and utilization of food substances. Adequate nutri-
tion is needed for growth, repair, and maintenance of activities in 
the body. Several functions (or stages) are involved in the process 
of gaining nourishment: (1) ingestion, (2) digestion, (3) absorption, 
(4) assimilation, and (5) excretion. 

 Essential materials, called  nutrients , must be provided by the diet 
to maintain these functions. Nutrient requirements vary with a per-
son’s age, sex, size, disease state, clinical condition, nutritional status, 
and level of physical activity, but regardless of individual variation, all 
people have nutritional requirements for energy, protein, fl uid, and 
micronutrients. The U.S. recommended dietary allowances (RDAs) of 
standard nutrients should be used as a general guide when assessing 
a patient’s nutritional status. Remember, however, that the RDAs are 
intended to represent the nutritional needs of  healthy  individuals. 

 Energy 
 Energy (or calorie) requirements can be supplied through the ingestion 
of carbohydrates, fat, and/or protein in the diet. Energy requirements 
can be calculated based on calories per body weight or by use of the 
Harris-Benedict equation (Box 6.1). 

 The simplest—and probably the most common—method to deter-
mine energy requirements is based on a standard number of calories 
required per kilogram of body weight. This method uses lean body 
weight and does not account for age- or sex-related differences of 
energy metabolism in adults. Recommended energy requirements 
using this method are presented in Table 6.1. 

 The Harris-Benedict equation estimates the resting energy expen-
diture (REE), which must then be modifi ed based on a “stress” or 
“activity” factor. Stress factors include conditions such as minor sur-
gery, fracture, trauma, sepsis, and severe burns. Activity factors involve 
whether an individual is or is not confi ned to bed. In the presence of a 
stress factor, energy requirements as calculated by the Harris-Benedict 
equation are increased by as little as 30% (e.g., with minor surgery 
or fracture) or as high as 80% to 130% (e.g., with severe burns). 
An individual who is not confi ned to bed has an energy requirement 
30% greater than that calculated by the Harris-Benedict equation. 

 Caloric or energy intake in excess of the energy expended is stored 
in body reserves. Carbohydrate is stored primarily as liver and muscle 
glycogen. Fat, which is stored as triglycerides in the adipose tissue, 
comprises the body’s largest fuel reserve. 
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 Females: 
BEE  �  655  �  9.6(wt [kg])  �  1.8(ht [in cm])  �  4.7(age) 

 Males: 
BEE  �  66  �  13.7(wt [kg])  �  5(ht [in cm])  �  6.8(age) 

 Females  � 60 years: 
BEE  �  9.2(wt [kg])  �  637(ht [in m])  �  302 

 Males  � 60 years: 
BEE  �  8.8(wt [kg])  �  1,128(ht [in m])  �  1,071 

BEE, basal energy expenditure; ht, height; wt, weight.

6.1 Harris-Benedict Equation 
(kcal/day)

of nitrogen excreted in the urine during 24 hours is an 
alternate method for determining the adequacy of special-
ized nutrition support. 

 Excess protein is stored as visceral or somatic protein. 
Visceral protein  stores include plasma proteins, hemoglo-
bin, several clotting components, hormones, and antibodies. 
Somatic protein  stores include skeletal and smooth muscle 
stores. Stored protein is essential for numerous basic physi-
ological functions; therefore, loss of protein stores results in 
loss of essential body functions. 

 Fluid 
 Daily adult fl uid requirements can be determined based 
on body weight or on energy requirements (see Table 6.1). 
Increased fl uid requirements occur with increased insensible 
losses via the skin or metabolism (e.g., fever) or with increased 
gastrointestinal losses (such as vomiting or diarrhea). Fluid 
requirements decrease in patients with renal failure, expanded 
extracellular volume, or hypoproteinemia. When estimating 
fl uid requirements, pharmacists must consider  all  routes of 
fl uid intake or loss. For example, nonnutritional sources of 
fl uid intake (e.g., the amount of volume in intravenous medi-
cations) must be considered. 

 Micronutrients 
 Nutrients such as carbohydrates, protein, and fat are con-
sidered to be  macronutrients . However,  micronutrients , 
such as electrolytes, vitamins, and trace minerals, also are 
required to maintain adequate nutrition. Recommended 
daily maintenance doses for micronutrients are outlined in 
Table 6.2. 

 Micronutrients are required for the proper use of macro-
nutrients and are involved in a wide variety of physiological 
functions. Variability in the absorption of various nutrients 
accounts for the difference between  enteral  (i.e., oral or 
other routes into the gastrointestinal tract to include tube 
feedings) and  parenteral  (i.e., intravenous) requirements. 
Poorly absorbed micronutrients will require large doses when 
ingested through the gastrointestinal tract. Water-soluble 
micronutrients are given in larger doses parenterally because 
of more rapid renal excretion when administered via this 
route. Other factors that can affect micronutrient require-
ments include gastrointestinal losses (e.g., diarrhea, vomiting, 
high-output fi stula, hypermetabolism), renal function (espe-
cially sodium, potassium, magnesium, and phosphorus), and 
refeeding syndrome (electrolytes). 

 PATHOLOGY OVERVIEW 
 Inadequate nutrition can result from lack of food. More 
commonly, however, malnutrition results from insuffi cient 
utilization of nutrients because of an acute or chronic 
disease and/or its treatment. As a result of malnutrition, 
individuals are exposed to increased risks of morbid-
ity and mortality from alterations in end-organ function 
(Table 6.3). In general, states of nutritional defi ciency can be 
categorized as those involving protein-calorie malnutrition 
or those resulting from a lack of micronutrients (e.g., vita-
mins, trace minerals). 

TABLE 6.1  Macronutrient Requirements 
for Adults

Nutrient Daily Requirement

Energy

Healthy, normal nutrition 
status

�25 kcal/kg

Malnourished or mildly meta-
bolically stressed

�30 kcal/kg

Critically ill, hypermetabolic �30–35 kcal/kg

Major burn injury 40� kcal/kg

Protein

Recommended daily allowance 0.8–1.0 g/kg

Low stress

 Maintenance 1.0–1.2 g/kg

 Anabolic 1.3–1.7 g/kg

Hypermetabolic stress 1.5–2.5 g/kg

Renal failure

 No dialysis 0.6–1.0 g/kg

 With dialysis 1.2–2.7 g/kg

Severe hepatic failure 0.5–1.5 g/kg

Fluid

Healthy, normal nutritional 
status

30 mL/kg or 
1 mL/kcal

Fever, excessive sweating, 
hyperthyroidism, vomiting, 
diarrhea, high-output fi stula

↑ Fluid requirements

Renal failure, congestive heart 
failure, hypoproteinemia

↓ Fluid requirements

 Protein 
 Protein requirements in adults vary based on nutritional 
status, disease state, and clinical condition. Protein require-
ments are expressed as grams per kilogram of body weight. 
Protein metabolism depends on both kidney and liver func-
tion; therefore, requirements will change during disease 
states that affect these two organ systems (see Table 6.1). 
After metabolization, protein is excreted as nitrogen con-
taining compounds including urea. Measuring the amount 
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TABLE 6.2  Recommended Adult Daily Maintenance Doses for Electrolytes, Vitamins, and Trace Minerals

Nutrient Enteral Parenteral

Electrolytes

 Calcium 1,000–1,200 mg 0–15 mEq

 Chloride — —

 Fluoride 3.0–4.0 mg —

 Magnesium M: 400–420 mg 10–20 mEq

F: 310–320 mg

 Phosphorus 700 mg 20–45 mmol

 Potassium 4,700 mg 60–100 mEq

 Sodium 1,200–1,500 mg 60–100 mEq

Vitamins

 Biotin 30 �g 60 �g

 Cyanocobalamin (B12) 2.4 �g 5.0 �g

 Folic acid 400 �g 400 �g

 Niacin 14–16 mg NE 40 mg NE

 Pantothenic acid (B3) 5.0 mg 15 mg

 Pyridoxine (B6) 1.3–1.7 mg 4 mg

 Ribofl avin (B2) 1.1–1.3 mg 3.6 mg

 Thiamine (B1) 1.1–1.2 mg 3 mg

 Vitamin A 700–900 �g RE 600 �g RE (3,300 IU)

 Vitamin C 75–90 mg 100 mg

 Vitamin D �50 years: 5 �g 5 �g (200 IU)

�50 years: 10 �g

�70 years: 15 �g

 Vitamin E 15 mg TE 10 mg TE (10 IU)

 Vitamin K 90–120 �g 0.7–2.5 mg

Trace minerals

 Chromium M: 30–35 �g 10–15 �ga

F: 20–25 �g

 Copper 900 �g 0.5–1.5 mg

 Iodine 150 �g 70–140 �g

 Iron M: 8 mg Varies

F (�50 years): 18

F (�50 years): 8

 Manganese 1.8–2.3 mg 0.15–0.8 mg

 Molybdenum 45 �g 100–200 �g

 Selenium 55 �g 40–80 �g

 Zinc 8–11 mg 2.5–4.0 mgb

NE, niacin equivalents; RE, retinol equivalents; TE, tocopherol equivalent.
aAn additional 20 �g/day is recommended in patients with intestinal losses.
bAn additional 12.2 mg/L of small bowel fl uid lost and 17.1 mg/kg of stool or ileostomy output is recommended; an additional 2.0 mg/day for acute catabolic stress.
From Chessman KH, Kumpf VJ. Assessment of nutrition status and nutrition requirements. In: DiPiro JT, Talbert RL, Yee GC, et al, eds. Pharmacotherapy: 
A Pathophysiologic Approach, 6th ed. New York: McGraw-Hill Medical, 2005:2573, with permission.

 Protein-Calorie Malnutrition 
 The three types of protein-calorie malnutrition are (1) maras-
mus, (2) kwashiorkor, and (3) mixed marasmus-kwashiorkor. 
Obesity also may be considered to be a form of protein-calorie 
malnutrition that results from excessive rather than defi cient 
intake of macronutrients. Table 6.4 contrasts these four con-
ditions in terms of their primary nutritional defi cit; the time 

required for the defi cit to develop; and the physical, laboratory, 
and immune parameters that are affected. In addition, anorexia 
nervosa and bulimia nervosa are eating disorders that can result 
in serious medical consequences, one of which is malnutrition. 

 Marasmus 
Marasmus  is a chronic condition resulting from a defi ciency 
in the total energy intake. Wasting of both somatic protein 

074-099_Jones_06_final.indd   76074-099_Jones_06_final.indd   76 5/23/15   3:48 AM5/23/15   3:48 AM



 Chapter 6     Nutritional Assessment 77

TABLE 6.3  End-Organ Responses in Malnutrition

Organ Anatomic Response Physiological Response

Body composition Increase in extracellular water compartment; loss 
of adipose stores, loss of lean body mass

Heart Four-chamber dilation; atrophic degenera-
tion with necrosis and fi brosis; myofi brillar 
disruption

QT prolongations, low voltage, bradycar-
dia; arterial hypotension, decreased 
central venous pressure, oxygen 
consumption, cardiac output, stroke 
volume, and contractility; preload 
intolerance; diminished responsiveness 
to drugs

Lung Emphysematous changes; pulmonary 
infarcts; reduced bacterial clearance; muscle 
atrophy, decrease in diaphragmatic muscle 
mass and respiratory muscle strength

Pneumonia; decreased in functional 
residual capacity, vital capacity, and 
maximum breathing capacity; depressed 
hypoxic/hypercarbic drives

Hematological system Failure of stem cell production; depressed 
erythropoietin synthesis; decreased PMN 
chemotaxis; decreased lymphocyte count with 
reduced helper T and increased suppressor T 
and killer cells; decreased blastogenesis to 
phytohemagglutinin

Anemia; anergy; decreased granuloma 
formation; impaired response to chemo-
therapy; increased infection rate

Renal system Epithelial swelling; atrophy; mild cortical calcifi ca-
tion, decreased erythropoietin synthesis

Reduced glomerular fi ltration rate and 
inability to handle sodium loads; 
polyuria; metabolic acidosis

Gastrointestinal system Disproportionate mass loss; hypoplastic and atro-
phic changes; decrease in total mucosal height

Depressed enzymatic activity; short-
ened transit time; impaired motility; 
propensity for bacterial overgrowth; 
maldigestion and malabsorption

Liver Mass loss; periportal fat accumulation Decreased visceral protein synthesis; 
depressed microsomal activity; eventual 
hepatic insuffi ciency

Pancreas Fibrosis and acinar atrophy Exocrine pancreatic insuffi ciency

Immune system Decreased total lymphocyte count, CD4�, 
CD8�, and T-helper:suppressor ratio; secretory 
immunoglobulin; and serum complement

Decreased delayed cutaneous hypersen-
sitivity, lymphocyte transformation, 
PMN leukocyte response (phagocytosis, 
metabolism, bactericidal capacity, 
chemotaxis)

PMN, polymorphonuclear granulocytes (neutrophils); QT, interval on an electrocardiogram from the start of the QRS complex to the end of the T wave.
Adapted from Cerra FB, ed. Manual of Surgical Nutrition, 4th ed. Stamford, CT: Appleton & Lange, 1999:2238.

(i.e., skeletal muscle) and adipose stores is observed, but 
visceral protein production (e.g., serum albumin and trans-
ferrin concentration) is preserved. With severe marasmus, 
cell- mediated immunity and muscle function are impaired. 
Patients with wasting diseases (e.g., cancer) commonly have 
marasmus and a starved, cachectic, or cadaverous appear-
ance. The relative weight loss threshold for marasmus is 85% 
of the ideal body weight. 

 Kwashiorkor 
Kwashiorkor  results from a defi ciency of protein during 
infancy or early childhood. It is common in patients with an 
adequate calorie intake but a relative protein defi ciency. These 
patients are often catabolic, usually secondary to trauma, 
infection, or burns. It involves a depletion of visceral (and, to 
some degree, somatic) protein pools, with relative preserva-
tion of the adipose tissue. Hypoalbuminemia and edema clas-

sically characterize kwashiorkor, which can rapidly develop 
in response to protein deprivation during metabolic stress and 
may be accompanied by impaired immune function. 

 Mixed Marasmus-Kwashiorkor 
 Mixed marasmus-kwashiorkor occurs in chronically ill, 
starved patients who are undergoing hypermetabolic stress. 
It manifests as a reduced visceral protein synthesis super-
imposed on a wasting of somatic protein and energy (i.e., 
 adipose tissue) stores. Immunocompetence is lowered, and 
the incidence of infection is increased. Poor wound healing is 
observed in these patients. 

 Obesity 
 In contrast to marasmus, kwashiorkor, and mixed marasmus-
kwashiorkor, obesity results from an excessive caloric intake. 
Nevertheless, it can still be considered a form of malnutrition 
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and has become a signifi cant risk of morbidity related to its 
coexistence with other health conditions such as hypertension, 
dyslipidemia, diabetes, coronary heart disease, stroke, some 
cancers, respiratory conditions, and many more. 

 Obesity should not be used interchangeably with the term 
overweight . Many athletes may have above-average muscle 
development and weigh more than usual for their height, but 
they do not have excess fat. An overweight person would have 
a body mass index (BMI) of 25.0 to 29.9 kg/m 2 . In class 1 
obesity, an individual’s BMI ranges from 30.0 to 34.9 kg/m 2 , 
class 2 is 35.0 to 39.9 kg/m 2 , and extreme obesity (class 3) 
is diagnosed when the BMI is greater than 40 kg/m 2 . The 
reader is referred to Chapter 5 for a more detailed discussion 
of BMI. 

 Whether obesity is a symptom of a disease or a disease 
itself remains under debate. However, obesity appears to be a 
complex disorder of appetite regulation and energy metabo-
lism. Consequences include psychological and social affl ic-
tions as well as medical complications (Box 6.2). Guidelines 
were published in 2013 by the American Heart Association 
(AHA) and American College of Cardiology (ACC) for the 
treatment of obesity. These guidelines aim to encourage 
healthcare providers to use BMI and waist circumference 
more frequently to identify patients in need of weight loss. 
They then encourage providers to counsel these patients on 
the benefi ts of weight loss in reducing risk of complications 
from other comorbidities. Third, the guidelines recommend 
limiting daily caloric intake or prescribing a diet specifi c to 
that individual to reduce weight. This should then be coupled 
with counseling on lifestyle interventions as a component of 
very structured weight loss programs. The obesity guidelines 
also suggest that healthcare providers consider patients more 
frequently for surgical treatment of obesity, particularly in 
those with a BMI �35 kg/m 2 . Implementation of these guide-
lines by pharmacists could help limit the current societal rise 
in the rate of obesity. 

 Anorexia Nervosa and Bulimia Nervosa 
 Anorexia nervosa and bulimia nervosa are eating disorders 
that occur predominantly in females.  Anorexia nervosa  is 
characterized by self-starvation, extreme weight loss, distur-
bance of body image, and intense fear of becoming obese. 
Bulimia nervosa is characterized by binge eating, which is 
usually followed by some form of purging (e.g., self-induced 
vomiting; laxative abuse; or associated behaviors such as di-
uretic use, diet pill use, or compulsive exercising). The ma-
jority of patients present with these disorders, which have a 
number of overlapping symptoms, during late adolescence or 
early adulthood. In addition, patients may present initially 
with either anorexia nervosa or bulimia nervosa but then fl uc-
tuate from one to the other. Signs and symptoms of these eat-
ing disorders are presented in Figure 6.1. 

 Single-Nutrient Defi ciencies 
 Malnutrition also may result from micronutrient defi cien-
cies. These may occur in isolation, in combination, or with 
the macronutrient defi ciencies previously discussed. Signs 
and symptoms of micronutrient defi ciencies are outlined in 
Table 6.5. 

GASTROINTESTINAL
 ■ Cholecystitis ■ Hiatus hernia
 ■ Cholelithiasis ■ Hepatic steatosis
 ■ Esophageal refl ux ■  Delayed orocecal 

transit time

ENDOCRINE/REPRODUCTIVE
 ■ Type 2 diabetes mellitus ■ Preeclampsia
 ■ Hyperinsulinemia ■ Endometrial disorders
 ■ Dyslipidemias ■  Polycystic ovary 
 ■ Menstrual disorders syndrome

RESPIRATORY
 ■ Sleep apnea ■ Obstructive airway
 ■ Obesity hypoventilation disease

 syndrome ■ Pulmonary
 ■ Erythrocytosis hypertension
 ■ Respiratory tract 

infections

CARDIOVASCULAR
 ■ Coronary artery disease ■ Left ventricular
 ■ Congestive heart failure  hypertrophy
 ■ Systemic hypertension ■ Stroke

MALIGNANCY
 ■ Breast ■ Gallbladder
 ■ Colon ■ Cervical
 ■ Prostate ■ Ovarian
 ■ Endometrium

MUSCULOSKELETAL
 ■ Degenerative joint disease
 ■ Gout

SKIN
 ■ Acanthosis nigricans ■ Skin tags
 ■ Stretch marks ■ Hirsutism

PSYCHOLOGICAL
 ■ Eating disorders ■ Affective disorders
 ■ Depression ■ Social stigma

6.2  Medical Complications 
Associated with Obesity 

 Underlying Pathology with 
Nutritional Effects 
 Acute and chronic disease may play a role in altering the in-
take or utilization of nutrients. Malnutrition seldom exists as 
an isolated disease state; usually, it is found in patients with 
other preexisting illnesses (Box 6.3). Disease states specifi c to 
children can place children at high risk for nutritional defi -
ciencies (Table 6.6). 

 Special Considerations 
 Pediatric Patients 
 Daily macronutrient requirements for children vary by age; 
Table 6.7 outlines the RDAs for energy, protein, and fl uid. 
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80 PART I   OVERVIEW OF PATIENT ASSESSMENT

 Geriatric Patients 
 The decreases in basal metabolic rate, lean body mass, and 
physical activity that occur in elderly people result in the 
potential for lower total caloric needs. The basal energy 
expenditure (BEE) can be estimated for individuals older than 
60 years of age using the equations contained in Box 6.1. For 
active elderly patients, the results of the calculation should be 
multiplied by 1.2 to 1.5. 

 Protein requirements, in contrast, do not decrease with 
age. Adequate protein intake is essential to help decrease the 
loss that occurs in lean body mass. 

 Elderly patients are more prone to dehydration because of 
increased fl uid losses from compromised urine-concentrating 
ability, increased insensible losses via fragile skin, and 
decreased thirst response. Fluid requirements are estimated to 
be 30 mL/kg or 1.5 to 2.0 L/day. 

 Because of the decreasing total caloric requirements, 
elderly patients require less thiamine, ribofl avin, and niacin 
in their diet. Iron requirements also decrease for postmeno-
pausal women. Decreased renal and hepatic function may 
lead to a decreased need for vitamin A in the diet. Vitamin re-
quirements that may be increased include vitamin D (in those 
with decreased exposure to the sun) as well as vitamins B 6  and 
B 12  (to compensate for decreased ability to absorb protein). 

 Pregnant Patients 
 Pregnancy places additional demands on the body. Suf-
fi cient calories and protein must be consumed to support 

Caloric requirements in children also vary by age, concur-
rent disease or symptoms, and developmental status. Energy 
requirements decrease from birth to adulthood. 

 Developmental disabilities, such as altered ambulation, 
cerebral palsy, and Down’s syndrome, will change a child’s 
caloric requirements; the degree to which a child can ambu-
late is a critical factor in adjusting calculated energy needs. 
Protein requirements in children are altered by factors similar 
to those affecting adults. In general, children require higher 
amounts of daily protein because of developing muscle mass. 
Their higher percentage of body water and higher basal 
metabolic rate means that children also have higher fl uid 
requirements per kilogram of body weight; this requirement 
is even larger in premature neonates because of large insen-
sible losses and organ immaturity. Fluid status is assessed by 
monitoring urine output, specifi c gravity, serum electrolytes, 
and weight changes; a urine output of 1.0 to 2.0 mL/kg/h 
(or more) is adequate. 

 Therapeutic supplementation of vitamins and minerals 
usually is required only during certain disease states and con-
ditions. Pathological states (e.g., necrotizing enterocolitis, 
peritonitis, prematurity, renal and hepatic dysfunction) and 
drug therapy (e.g., diuretics, amphotericin B, corticosteroids) 
can alter the normal electrolyte requirements of children. 
Trace element requirements may be decreased in children 
with renal disease (zinc, selenium, chromium), cholestatic 
liver disease (copper, manganese), high ostomy and stool out-
put (zinc, selenium), burns (zinc), prematurity (selenium), and 
acute illness (selenium). 

Anorexia Nervosa

Calorie restriction
Hunger/satiety dysfunction
Excess energy/exercise
Sense of personal
   ineffectiveness
Disturbed sleep
Loss of menses
Social withdrawal
Emaciated appearance
Dry, cracking,
    discolored skin
Fine, downy hair

Vomiting
CNS changes

Poor body image
90% to 95% female

Malnutrition
DST nonsuppression

Substance abuse
Anxiety

Lethargy
Decreased concentration

Abdominal pain
Hypothalamic dysfunction

Electrolyte imbalances
Psychosocial stresses
Sociocultural stresses

Preoccupation with
    thinness

Constipation/diarrhea
Perioral dermatitis
Peripheral edema

ECG changes
Gastroparesis

Anemia

Bulimia Nervosa

Binge eating
Inconspicuous eating
High-fat and
    carbohydrate foods
Frequent weight swings
Laxative abuse
Diuretic abuse
Impulse dyscontrol
Gastric rupture
Parotitis
Dental erosion
Kleptomania
Self-mutilation
Suicide attempts
Socially outgoing

 FIGURE 6.1  Signs and symptoms of anorexia and bulimia nervosa.  CNS , central nervous system;  DST , dexamethasone 
suppression test;  ECG , electrocardiographic. (Reprinted with permission from Stoner SC, Ruehter VL. Eating disorders. 
In: DiPiro JT, Talbert RL, Yee GC, et al, eds.  Pharmacotherapy: A Pathophysiologic Approach , 9th ed. New York: 
McGraw-Hill Medical, 2014:974–984.) 

074-099_Jones_06_final.indd   80074-099_Jones_06_final.indd   80 5/23/15   3:48 AM5/23/15   3:48 AM



 Chapter 6     Nutritional Assessment 81

(continued)

TABLE 6.5  Micronutrient Defi ciencies

Micronutrient Defi ciency Clinical Sign Supportive Objective Findings

Vitamin A Dry, fl aking, scaly skin
Follicular hyperkeratosis (dry bumpy skin)
Bitot’s spots (foamy plaques in eyes)
Xerophthalmia (dry eyes)
Keratomalacia (softening of corneas)
Night blindness

Triene/tetraene ratio �0.4
Decreased plasma retinol

B-complex vitamins Dry, fl aking, scaly skin
Glossitis (beefy red tongue)

Pyridoxine (B6) Nasolabial seborrhea
Acneiform forehead rash
Angular stomatitis (red cracks at sides of mouth)
Peripheral neuropathy
Convulsive seizures
Depression
Microcytic anemia

Decreased plasma pyridoxal 
phosphate

Vitamin B Disorientation
Irritability

Thiamine (B1) Pain in calves and thighs
Peripheral neuropathy
Wernicke-Korsakoff syndrome
Congestive heart failure
Lactic acidosis
Hyporefl exia
Mental confusion

Decreased RBC transketolase

Ribofl avin (B2) Nasolabial seborrhea
Red conjunctivae
Cheilosis (vertical cracks in lips)
Angular stomatitis
Photophobia, decreased vision
Impaired wound healing
Normocytic anemia

Decreased RBC glutathione 
reductase

(B5) Magenta/purplish-colored tongue

Niacin (B3) Glossitis
Cracks in skin
Lesions on the hands, legs, face, or neck
Pellagrous dermatosis (hyperpigmentation of skin 

exposed to sunlight)
Pellagra
Peripheral neuropathy
Myelopathy
Encephalopathy
Cheilosis
Angular stomatitis
Atrophic papillae

Decreased plasma tryptophan
Decreased urinary N-methyl 

 nicotinamide

Folic acid Pale conjunctivae secondary to macrocytic anemia Decreased serum folic acid
Decreased RBC folic acid
Macrocytosis on RBC smear

Pantothenic acid “Burning feet” syndrome
Fatigue, malaise
Headache
Insomnia
Vomiting, abdominal cramps
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(continued)

TABLE 6.5  Micronutrient Defi ciencies (continued)

Micronutrient Defi ciency Clinical Sign Supportive Objective Findings

Cyanocobalamin (B12) Pale conjunctivae secondary to macrocytic anemia
Peripheral paresthesias
Glossitis
Spinal cord symptoms

Decreased serum B12

Macrocytosis on RBC smear

Vitamin K Petechiae and ecchymoses of the skin Prolonged prothrombin time

Vitamin C Petechiae and ecchymoses of the skin
Bleeding gums
Prominent hair follicles
Corkscrew hair
Splinter hemorrhages of the nails
Joint pain
Lethargy, depression
Muscle weakness
Scurvy
Tenderness of extremities
Hemorrhages under periosteum of long bones
Enlargement of costochondral junction
Cessation of osteogenesis of long bones

Decreased serum ascorbic acid
Long bone fi lms

Vitamin E Tachycardia secondary to hemolytic anemia 
(in premature infants)

Pallor secondary to hemolytic anemia (in premature 
infants)

Decreased serum vitamin E
Increased peroxide hemolysis
Evidence of hemolysis on blood 

smear

Linoleic acid Dry, fl aking, scaly skin
Follicular hyperkeratosis
Eczema
Dull, dry, sparse hair
Petechia, ecchymoses, bleeding from 

 thrombocytopenia

Tryptophan Cracks in skin
Lesions on the hands, legs, face 

or neck

Excessive serum lipids of 
LDLs or VLDLs

Xanthomas (excessive deposits 
of cholesterol)

Vitamin D Craniotabes (thinning of the inner 
table of skull)

Palpable enlargement of costochondral 
junctions

Thickening of wrists and ankles
Rickets
Tetany
Osteomalacia

Decreased 25-OH-vitamin D
Increased alkaline phosphatase,
Decreased calcium
Decreased phosphorous
Long bone fi lms

Calcium Osteoporosis
Osteomalacia

Decreased serum calcium levels
Long bone fi lms
Bone densitometry
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TABLE 6.5  Micronutrient Defi ciencies (continued)

Micronutrient Defi ciency Clinical Sign Supportive Objective Findings

Copper Color changes in hair
Corkscrew hair
Pale conjunctivae secondary to microcytic, 

hypochromic anemia
Skeletal lesions—osteoporosis
Pale secondary to sideroblastic anemia
Neutropenia
Dermatitis
Anorexia
Diarrhea
Mental deterioration

Increased serum cholesterol
Decreased serum copper
Film changes similar to scurvy

Chromium Glucose intolerance
Peripheral neuropathy
Ataxia
Increased free fatty acid levels
Low respiratory quotient
Impaired protein use

Decreased serum chromium

Iodine Hypothyroid goiter
Neuromuscular impairment
Cognitive impairment
Decreased fertility
Cretinism
Thyroid enlargement (goiter), myxedema

Decreased total serum iodine: 
inorganic, protein-bound iodine

Iron Pale conjunctivae secondary to microcytic, 
hypochromic anemia

Koilonychia (brittle, ridged, or spoon-shaped nails)
Tachycardia secondary to anemia
Fatigue
Weakness
Pallor
Glossitis
Headache
Dysphagia
Gastric atrophy
Paresthesias

Decreased serum iron; increased 
total iron-binding capacity

Magnesium Tremor, spasm
Irritability
Lack of coordination, convulsions

Decreased serum magnesium

Manganese Nausea, vomiting
Dermatitis, color changes in hair
Hypocholesterolemia
Growth retardation
Defective carbohydrate and protein metabolism

Decreased serum manganese

Molybdenum Tachycardia
Tachypnea
Altered mental status
Visual changes
Headache
Nausea, vomiting

Decreased serum molybdenum

(continued)
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84 PART I   OVERVIEW OF PATIENT ASSESSMENT

 ■  Chronic infections 
 ■  Acquired immunodefi ciency syndrome 
 ■  Cystic fi brosis 

 ■  Infl ammatory states 
 ■  Neoplastic diseases 
 ■  Endocrine disorders 

 ■  Diabetes mellitus 
 ■  Hyperlipidemia 

 ■  Chronic illnesses 
 ■  Pulmonary disease 
 ■  Cirrhosis 
 ■  Renal failure 

 ■  Hypermetabolic states 
 ■  Trauma 
 ■  Burns 
 ■  Sepsis 

 ■  Digestive or absorptive diseases 
 ■  Infl ammatory bowel disease 
 ■  Chronic intestinal pseudoobstruction 
 ■  Short bowel syndrome 
 ■  Necrotizing enterocolitis (pediatric patients) 
 ■  Chronic protracted diarrhea 

6.3 Selected Disorders That Can 
Result in Nutritional Defi ciencies

 SYSTEM ASSESSMENT 
 Nutritional assessment is defi ned by the American Society 
for Parenteral and Enteral Nutrition as “a comprehensive 
evaluation to defi ne nutrition status, including medical his-
tory, dietary history, physical examination, anthropomet-
ric measurements and laboratory data.” The purposes of 
nutritional assessment are (1) to provide data for design-
ing a nutritional care plan that will prevent and/or minimize 
the development of malnutrition, (2) to establish baseline 
data for evaluating the effi cacy of nutritional care, and (3) 
to identify individuals who are malnourished or at risk of 
developing malnutrition. 

 The fi rst step in evaluating a patient’s nutritional status 
is screening to determine whether any potential for nutri-
tional risk exists. Minimal nutritional screening involves 
taking a health history regarding conditions that might 
interfere with adequate food intake, measurement of both 
height and weight, and routine laboratory tests. Table 6.8 
outlines specifi c signs and symptoms of patients who might 
be at high risk for malnutrition. Use of a standard form can 
minimize the time required for you to complete a nutritional 
screening. In addition to the risks of morbidity and mor-
tality, a patient’s drug therapy can be compromised because 
of malnutrition-induced changes in how the body metabo-
lizes certain drugs (Box 6.4). A comprehensive nutritional 
assessment is recommended for all individuals with confi rmed 
nutritional risk factors. Such a comprehensive assessment 
extends beyond the information gathered during screening 
and includes dietary history and intake information, physi-
cal examination of clinical signs, anthropometric measure, 
and laboratory tests. This level of nutritional assessment is 
not routinely performed by pharmacists; however, the results 
are commonly interpreted by hospital pharmacists on nutri-
tion services. 

the synthesis of maternal and fetal tissues. Pregnant women 
require an additional 300 kcal/day before childbirth and an 
additional 500 to 800 kcal/day while breastfeeding. Addi-
tional protein is recommended during pregnancy (10 to 14 g) 
as well as postpartum (20 g) to maintain lactation. Pregnant 
women and women planning to become pregnant also should 
consume increased amounts of iron, B-complex vitamins, folic 
acid, calcium, and numerous other vitamins and minerals. 

TABLE 6.5  Micronutrient Defi ciencies (continued)

Micronutrient Defi ciency Clinical Sign Supportive Objective Findings

Potassium Sore, weak, or painful muscles Decreased serum potassium

Selenium Muscle weakness and pain (thigh)
Cardiomyopathy

Decreased serum selenium

Sodium Diarrhea
Weakness
Mental confusion
Nausea
Lethargy
Muscle cramping

Decreased serum sodium

Zinc Dull, dry, sparse hair; alopecia
Parakeratosis
Hepatosplenomegaly
Hypogonadism
Anorexia
Hypogeusia
Diarrhea
Apathy
Depression

Decreased serum zinc

Multiple nutrients Papillary hypertrophy on tongue

LDLs, low-density lipoproteins; RBC, red blood cells; VLDLs, very low-density lipoproteins.
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TABLE 6.6  Examples of Nutritional Risk Factors Associated with Selected Childhood Disorders

Condition Underweight Overweight
Short 

Stature

Low 
Energy 
Needs

High
Energy 
Needs

Feeding 
Problems Constipation

Chronic 
Medications

Autism �a � �

Bronchopulmonary 
dysplasia

� � �

Cerebral palsy � � � � � � � �

Cystic fi brosis � � �

Down’s syndrome � � �

Fetal alcohol 
syndrome

� �

Heart disease 
(congenital)

� �

HIV/AIDS � � �

Prader-Willi 
syndrome

� � �

Premature birth � � � �

Seizure disorder �

Spina bifi da � � � � � �

aMay be present.
From Baer MT, Harris AB. Pediatric nutrition assessment: identifying children at risk. J Am Diet Assoc 1997;97(suppl 2):S108, with permission.

 Subjective Information 
 Clinical evaluation with a medical and dietary history remains 
the oldest, simplest, and probably the most widely used 
method of evaluating a patient’s nutritional status. Informa-
tion obtained from the medical and dietary history correlates 
well with objective evaluations. The medical and dietary his-
tory provides information regarding factors that predispose 
the patient to developing malnutrition. Box 6.5 outlines areas 

TABLE 6.7  Macronutrient Requirements 
for Children

Nutrient Daily Requirement

Energy

 Premature
 0–1 year
 1–7 years
 7–12 years
 12–18 years

120–150 kcal/kg/day
�100 kcal/kg/day
75–90 kcal/kg/day
60–75 kcal/kg/day
30–60 kcal/kg/day

Protein

Recommended daily
allowance

Infants: 1.6–2.2 g/kg/day
Children 1–10 years: 

1.0–2 g/kg/day
Children �10 years: 

0.85–0.95 g/kg/day

Fluid

 Term infant Days 1–2: 70 mL/kg/day
Day 3: 80 mL/kg/day
Day 15–20: 90–100 mL/kg/day

for the pharmacist to focus on while obtaining the medical 
and dietary history. 

 Typical questions in the medical and dietary history include: 

 ■  What are your typical eating patterns? 
 ■  What is your usual weight? 
 ■  Have you experienced any changes in appetite, taste, or 
smell or in your ability to chew or swallow? If so, please 
describe them. 

 ■  How would you describe your current stress level? 
 ■  Have you had any recent surgery, trauma, burns, or infection? 
 ■  Do you have any chronic illnesses? If so, which ones? 
 ■  Are you currently having any problems with vomiting, 
diarrhea, or constipation? Have you had any in the past? 

 ■  Have you ever experienced any food allergies or intoler-
ance? How would you describe these? 

 ■  What medications do you currently take? Prescription? 
Over-the-counter? 

 ■  Do you use any vitamin, mineral, or nutritional supple-
ments? If so, what type(s)? How much? For how long? 

 ■  What facilities are available for meal preparation? Who 
prepares your meals? 

 ■  Is your income adequate to buy suffi cient food? Who does 
the shopping? What transportation is available for you to 
travel to the market? 

 ■  Do you use alcohol or illegal drugs? When did you have your 
last drink of alcohol? How much did you drink at that episode? 
How much do you drink each day? How much each week? 

 ■  What are your exercise and activity patterns? Please 
describe the type and amount per day. 
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86 PART I   OVERVIEW OF PATIENT ASSESSMENT

 A complete dietary assessment is composed of four stages: 
(1) measurement of food consumption, (2) calculation of the 
nutrient content of the food eaten, (3) assessment of absorbed 
intakes, and (4) evaluation of nutrient intakes in relation to 
recommendations. The fi nal two stages are best left to a dieti-
tian or a board-certifi ed nutrition specialist. 

 Quantitative Dietary Assessment 
 Quantitative dietary assessment can be completed via a 
24-hour recall or a 3-day food record. The 24-hour recall is 
completed via an interview. The interviewer should ask neu-
tral questions. For example, “I would like you to tell me what 
you had to eat or drink after you woke up yesterday morning. 

 ■  Cultural history 
 ■  Eating patterns—including who prepares food and if 

the subject eats alone 
 ■  Usual weight; changes in weight (intentional or 

unintentional) 
 ■  Changes in appetite, taste, dentition, chewing, and 

swallowing 
 ■  Recent surgery, trauma, burns, and infections 
 ■  Chronic illnesses including dementia 
 ■  Vomiting, diarrhea, and constipation (or any changes to 

normal frequency) 
 ■  Food allergies and intolerances 
 ■  Medications and/or nutritional supplements 
 ■  Use of alcohol and illegal drugs 
 ■  Socioeconomic factors 
 ■  Usual activity; exercise patterns 

6.5 Components of the Medical and 
Dietary History

 ■  Acetaminophen 
 ■  Cefoxitin 
 ■  Chloramphenicol 
 ■  Digoxin 
 ■  Estradiol 
 ■  Ferrous sulfate 
 ■  Gentamicin 
 ■  Isoniazid 
 ■  (para) Aminosalicylic acid (PASA) 
 ■  Penicillin G 
 ■  Phenobarbital 
 ■  Phenylbutazone 
 ■  Phenytoin 
 ■  Salicylates 
 ■  Sulfadiazine 
 ■  Sulfi soxazole 
 ■  Tetracycline 
 ■  Thiopental 
 ■  Tobramycin 
 ■  Warfarin 

6.4 Drugs with Malnutrition-Induced 
Changes in Pharmacokinetic 
Parameters

TABLE 6.8  Signs and Symptoms Indicative of 
Patients at Risk for Malnutrition
Patient Population High-Risk Situations

Adults Anemia
Diabetes mellitus
Obesity
Hyperlipidemia

Pregnant women, 
postpartum, and 
lactating women

Age �17 years
Economic deprivation
Eating disorders/unsound 

dietary practices/
vegetarians

On special diet for 
systemic disease

Hyperemesis gravidarum
Preeclampsia
Multiple gestation
Heavy cigarette smoking
Vegetarian
Alcohol abuse
Iron defi ciency anemia
Weight �85% of that sug-

gested for height
Rapid weight loss
Poor weight gain with 

pregnancy resulting in 
low-birth-weight infant

Pregnancy while lactating

Children (infants to 
school-age)

Obesity
Failure to thrive
Vegetarian children
Multiple food allergies
Parent with eating disorder
Selected disease states 

(see Box 6.3)

Adolescents Eating disorders
Obesity
Vegetarian
Pregnant adolescent

Elderly SCALES scale
Sadness
Cholesterol
Albumin
Loss of weight
Eating problems
Shopping and food

preparation
DETERMINE scale

Disease
Eating poorly
Tooth loss/mouth pain
Economic hardship
Reduced social contact
Medications/drugs
Involuntary weight loss/gain
Need assistance with self-

care
Age �80 years
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What was the time? Did you eat that food at home? What 
did you have next, and when was that?” The interviewer 
then proceeds through the day, repeating these questions 
as necessary while recording each food and drink that the 
patient consumed. While reviewing the patient’s responses, 
the interviewer should probe for more specifi c descriptions 
of all the foods and drinks consumed, including the cooking 
methods and brand names, if possible. 

 Advantages of the 24-hour recall method include low 
respondent burden (i.e., does not require a lot of additional 
action by the patient), high compliance, low cost, ease and 
speed of use, a standardized interview, an element of sur-
prise (i.e., respondents are less likely to modify their eating 
habits), and suitability for illiterate patients. Disadvantages 
of this method include its reliance on memory, which makes 
it unsuitable for young children and elderly patients; errors in 
the estimation of portion size; overestimation or underestima-
tion of intake; and omission of infrequently consumed foods. 

 The 3-day food record is a prospective rather than a retro-
spective dietary assessment. Two weekdays and one weekend 
day should be included to account differences in patterns of 
food consumption. The patient records the information as the 
3 days progress. Therefore, in contrast to the 24-hour recall 
method, patients completing a 3-day food record must be 
numerate, literate, and highly motivated. 

 Qualitative Dietary Assessment 
 Qualitative dietary assessment may be completed using 
the semiquantitative food frequency questionnaire or by 
completing a dietary history. A food frequency questionnaire 
is designed to obtain qualitative or semiquantitative descrip-
tive information regarding usual patterns of food consump-
tion. This method assesses the frequency with which certain 
food items or food groups are consumed during a specifi ed pe-
riod of time, such as daily, weekly, monthly, or yearly. Advan-
tages to this method include high response rate, low patient 
burden, speed, and lack of expense. The questionnaire can be 
either administered by nonprofessionals or self-administered. 

 A dietary history is a retrospective review of a patient’s 
usual food intake and meal patterns over varying periods of 
time. Usually conducted by a nutritionist during a personal 
interview, a dietary history has three sections: (1) a 24-hour 
recall of actual intake, (2) a questionnaire regarding the 
frequency of consumption of specifi c food items, and 
(3) a 3-day food record using household measures. Advan-
tages of the dietary history include its ability to provide 
information regarding habitual dietary intake and its rela-
tively low patient burden. Disadvantages of this method 
include its reliance on memory and ability to estimate portion 
sizes; therefore, a dietary history would be unreliable in chil-
dren younger than 14 years of age, in elderly patients, and in 
patients with erratic meal patterns. 

 Objective Information 
 Physical Examination 
 A focused physical examination for nutritional assessment 
should concentrate on measuring lean body mass and adi-
pose tissue distribution as well as on physical fi ndings of 
vitamin, trace mineral, and essential fatty acid defi ciency 

(see Table 6.5). General physical fi ndings that are suggestive 
of malnutrition include pallor, edema, cachexia, obesity, as-
cites, and dehydration. Other physical fi ndings that may be 
found during a review of systems are outlined in Table 6.9. 

 Anthropometric Measurements 
 Anthropometric measurements are gross measurements of 
body cell mass and include measures of growth and measures 
of body composition. Weight, height, and weight-to-height 
ratios are most commonly used to assess growth. Additional 
measures of growth include head circumference as well as 
recumbent length and stature (in children), knee height, and 
elbow breadth and frame index (i.e., size of body frame). 

 Weight  An evaluation of body weight is the initial step in the 
anthropometric assessment of an adult. (See Chapter 5 for 
the proper technique to obtain a weight measurement.) In ad-
dition, any visible signs of edema should be recorded to help 
assess the patient’s fl uid status. 

 ABNORMALITIES  An unintentional weight loss of �10% over 
any time period should be considered clinically signifi cant. 

 Alternatively, body weight as a percentage of the ideal 
body weight also can be calculated. The ideal body weight can 
be estimated using the formulas in Box 6.6. An assessment of 
body weight alone, however, is fairly limiting if the pharma-
cist is trying to assess a change in nutritional status. Evaluat-
ing the change in body weight over time is a more accurate 
refl ection of changing nutritional status. Acute changes may 
refl ect shifts in fl uid status. Interpretation of any actual body 
weight measurements must take into consideration the ideal 
weight for height, usual body weight, fl uid status, and age. 

 ABNORMALITIES  Mild malnutrition may be defi ned as a 
current weight 80% to 90% of the ideal body weight, moder-
ate malnutrition as a current weight 70% to 80% of ideal, and 
severe malnutrition as a current weight  � 70% of ideal. 

 Despite its limitations, a history of weight over time is one 
of the easiest—and least expensive—measures of nutritional 
status. 

 Height  Height (or stature) generally is measured in the stand-
ing position for children older than 2 years of age and for 
adults. (See Chapter 5 for the proper technique to obtain a 
height measurement.) 

 Body Mass Index  A  body mass index  is an alternate way to 
determine the appropriateness of an individual’s weight-to-
height ratio. The BMI may be more objective in the presence 
of obesity, but it cannot distinguish between excessive weight 
produced by adipose tissue, muscularity, or edema. The BMI 
may be calculated by dividing an individual’s weight (kg) by 
his or her height (m 2 ). (See Chapter 5 for the BMI values as-
sociated with appropriate weight.) 

 Elbow Breadth  The measurement of elbow breadth can be 
used as an index of frame size. To properly use the Metro-
politan Life Insurance Table, you need be able to determine 
whether the patient’s frame size is small, medium, or large. 
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 TECHNIQUE 

 Measurement of Elbow Breadth 
 ●  Stand in front of the subject. 
 ●  Raise the subject’s right arm forward and to the horizontal. 
 ●  Flex the subject’s elbow to 90 degrees, with the back of 
the hand facing the examiner. 

 ●  Locate the lateral and medical epicondyles of the 
humerus. 

 ●  Place the blades of a fl at-bladed sliding caliper to the epi-
condyles, with the blades pointing upward to bisect the 
right angle formed at the elbow. 

 ●  Read the distance between the condyles. 
 ●  Record the measurement (cm) to the nearest millimeter. 
 ●  Compare the value to the norm. 

 C A U T I O N 

 The caliper must be held at a slight angle to the epicon-
dyles, and fi rm pressure must be exerted to minimize the 
infl uence of soft tissue on the measurement. 

 For a man, normal elbow breadth ranges from less than 
6.6 up to 6.7 cm for a small frame, from 6.7 to 8.1 cm for a 
medium frame, and from 7.8 to 8.1 cm or more for a large 
frame. For a woman, normal elbow breadth ranges from less 
than 5.6 up to 5.8 cm for a small frame, from 5.7 to 7.1 cm 
for a medium frame, and from 6.6 to 7.2 cm or more for a 
large frame. 

 Skinfold Thickness  In contrast to the anthropometric 
measures of growth previously discussed, measurements of 
skinfold thickness provide an estimate of body fat stores. 
Skinfolds that can be measured for nutritional assessment 
include the biceps, triceps, subcapsular, and suprailiac folds. 
Easy accessibility tends to make the triceps skinfold (TSF) the 

most commonly used method of estimating subcutaneous fat 
(Fig. 6.2). 

 TECHNIQUE 

 Measurement of Triceps Skinfold 
 ●  Extend the patient’s arm so that it hangs loosely by his or 
her side. 

 ●  Locate and mark the tip of the acromion process of the 
shoulder blade at the outermost edge of the shoulder 
and the tip of the olecranon process of the ulna (Fig. 6.3). 

 ●  Measure the distance between these two points using a 
measuring tape and mark the midpoint with a soft pen or 
indelible pencil. 

 ●  Grasp a vertical fold of skin, plus the underlying fat, 
1 cm above the marked midpoint using your thumb and 
forefi nger. 

 ●  Gently pull the skinfold from the underlying muscle tissue. 
 ●  Apply the caliper jaws at right angles exactly at the 
marked midpoint. 

 ●  Hold the skinfold between the fi ngers while the measure-
ment is taken. 

 ●  Repeat the measurement three times and then average 
the results. 

 ●  Record the measurements to the nearest 5 mm (0.5 cm). 
 ●  Compare the person’s measurements with the standards 
for his or her age and sex (Table 6.10). 

 ABNORMALITIES  TSF values 10% below or above the ap-
propriate standard are suggestive of under- or overnutri-
tion, respectively. Edema can produce falsely high readings. 
Examiner error, plastic calipers, or instrument malfunction 
can lead to unreproducible results. 

 FIGURE 6.2  Measurement of triceps skinfold. 

IDEAL BODY WEIGHT

 Female:  45.5 kg for fi rst 5 ft  �  2.3 kg for each 
1 in greater than 5 ft 

 Male:  50 kg for fi rst 5 ft  �  2.3 kg for each 
1 in greater than 5 ft 

 WEIGHT AS A PERCENTAGE OF IDEAL BODY WEIGHT 

 % Ideal body weight  �  
Current weight

Ideal weight
  	  100 

 CURRENT WEIGHT AS A PERCENTAGE OF 
USUAL WEIGHT 

 % Usual body weight  �  
Current weight

Usual weight
  	  100 

 RECENT WEIGHT CHANGE 

Usual weight � Current weight

Usual weight
  	  100 

 ADJUSTED BODY WEIGHT FOR OBESITY 

�  [(ABW  �  IBW)  	  0.25]  �  IBW 

ABW, adjusted body weight; IBW, ideal body weight.

6.6 Body Weight Calculations
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TABLE 6.10  50th Percentile of Triceps Skinfold Thickness (cm) by Height in U.S. Men and Women 
Aged 25 to 54 Years with Small, Medium, and Large Frames

Height (in) Small Frame Medium Frame Large Frame

60 M: No reference
F: 21

M: No reference
F: 26

M: No reference
F: 38

61 M: No reference
F: 21

M: No reference
F: 25

M: No reference
F: 36

62 M: 11
F: 20

M: 15
F: 24

M: No reference
F: 34

63 M: 10
F: 20

M: 11
F: 24

M: No reference
F: 34

64 M: 10
F: 20

M: 12
F: 23

M: No reference
F: 32

65 M: 11
F: 22

M: 12
F: 22

M: 14
F: 31

66 M: 11
F: 19

M: 11
F: 22

M: 14
F: 27

67 M: 11
F: 19

M: 13
F: 21

M: 11
F: 30

68 M: 10
F: 20

M: 11
F: 22

M: 14
F: 30

69 M: 11
F: No reference

M: 12
F: 19

M: 15
F: 30

70 M: 10
F: No reference

M: 12
F: 19

M: 14
F: 20

71 M: 20
F: No reference

M: 12
F: No reference

M: 15
F: No reference

72 M: 10
F: No reference

M: 12
F: No reference

M: 12
F: No reference

Adapted from Frisancho AR. New standards of weight and body composition by frame size and height for assessment of nutritional status of adults and the 
elderly. Am J Clin Nutr 1984;40:808–819.

C A U T I O N 

 Nonambulatory persons should lie on one side. The upper-
most arm should be fully extended, with the palm of the 
hand resting on the thigh. 

 Determination of the TSF is helpful in establishing evi-
dence of depleted fat stores. In obese patients or in those with 
extracellular fl uid accumulation, however, you may not be 
able to measure the TSF because of the inability of the cali-
pers to accommodate the skinfolds. 

 Mid-Upper Arm Circumference  The mid-upper arm cir-
cumference is a measure of subcutaneous tissue and skeletal 
muscle (Fig. 6.4).These measurements should be taken with a 
fl exible, nonstretch tape made of fi berglass or steel; alterna-
tively, a fi berglass insertion tape can be used. 

 TECHNIQUE 

 Measurement of Mid-Upper Arm Circumference 
 ●  Have the subject stand erect or sit, sideways to the mea-
surer, with his or her arms relaxed and legs apart. 

 ●  Locate and mark the measurement point at the midpoint 
of the upper left arm, midway between the acromion pro-
cess and the tip of the olecranon (see Fig 6.3). 

 ●  Extend the left arm of the subject so that it hangs loosely 
by his or her side, with the palm facing inward. 

 ●  Wrap the tape gently but fi rmly around the arm at the 
midpoint. 

Acromion
process
on shoulder
blade

Midpoint

Olecranon process
of the ulna

 FIGURE 6.3  Location of midpoint of the upper arm. 
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 ●  Take the measurement (cm) to the nearest millimeter. 
 ●  Compare the person’s measurements with the appropri-
ate standard for his or her age and sex (Table 6.11). 

 ABNORMALITIES  Patients with mid-upper arm circumfer-
ence measurements less than the 10th percentile or greater 
than the 95th percentile should be referred for further medi-
cal evaluation. Very high or very low readings may be due to 
examiner error. 

TABLE 6.11  50th Percentile of Upper Arm 
Circumference (mm) for Selected Age Groups

Age Group (years) 50th Percentile

1–1.9 M: 159
F: 156

5–5.9 M: 175
F: 175

10–10.9 M: 210
F: 210

15–15.9 M: 264
F: 254

19–24.9 M: 308
F: 265

25–34.9 M: 319
F: 277

35–44.9 M: 326
F: 290

45–54.9 M: 322
F: 299

55–64.9 M: 317
F: 303

65–74.9 M: 307
F: 299

Adapted from Frisancho AR. New norms of upper limb fat and muscle areas 
for assessment of nutritional status. Am J Clin Nutr 1981;34:2540–2545.

FIGURE 6.4  Measurement of mid-upper arm circumference.

 C A U T I O N 

 Sleeved garments should be removed or the sleeves rolled 
up before completing the measurement. Do not tighten the 
tape such that skin contour indentations or pinching occurs. 

 Laboratory Measurements 
 Laboratory or biochemical assessment is primarily used to 
detect nutritional defi ciencies that have not yet caused symp-
toms (i.e., subclinical defi ciencies) or to confi rm current sub-
jective fi ndings. Biochemical assessment of nutritional status 
may include serum protein status, hematological indices, 
iron status, mineral status, vitamin status, and lipid status. 
The results of biochemical tests are evaluated by comparing 
them to reference values. When interpreting abnormal values, 
however, always exclude the possibility of laboratory error or 
other causes of an abnormal value (Box 6.7). 

 Protein Status  The majority of body protein is concen-
trated in skeletal muscle (i.e., somatic protein pool), with the 
remainder in visceral protein pools. Visceral protein is found 
in serum proteins, erythrocytes, granulocytes, lymphocytes, 
liver, kidney, pancreas, and the heart. 

 Measures of visceral protein status are most commonly 
obtained, and these include total serum protein, albumin, 
transferrin, retinol-binding protein, prealbumin, fi bronectin, 
and somatomedin C. Serum albumin and transferrin are the 
most frequently used assessment indices and are best employed 
to monitor long-term changes in nutritional status. Measures 
of retinol-binding protein and prealbumin in the serum are 
better suited to monitor short-term changes in visceral pro-
tein status because they have a small total body pool, shorter 
half-life, and relatively high specifi city. Somatomedin C or 
insulin-like growth factor I is even more sensitive to acute 
changes in protein status. 

 The most commonly employed measure to assess somatic 
protein status is based on the creatinine level. Creatinine is 

6.7 Factors That Can Affect 
Biochemical Tests

 ■  Homeostatic regulation 
 ■  Diurnal variation 
 ■  Sample contamination 
 ■  Physiological state 
 ■  Infections 
 ■  Hormonal status 
 ■  Physical exercise 
 ■  Age, sex, and ethnic group 
 ■  Recent dietary intake 
 ■  Hemolysis (for serum/plasma) 
 ■  Drugs 
 ■  Disease states 
 ■  Nutrient interactions 
 ■  Infl ammatory stress 
 ■  Weight loss 
 ■  Sampling and collection procedures 
 ■  Accuracy and precision of the analytical method 
 ■  Sensitivity and specifi city of the analytical method 

 Adapted from Gibson RS.  Nutritional Assessment: A Laboratory Manual . 
New York: Oxford University Press, 1993:104, with permission. 
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excreted unchanged in the urine as a byproduct of creatine 
metabolism. Creatine is primarily concentrated in body 
muscle. The creatinine-height index (CHI), which may be 
calculated after collection of a 24-hour urine sample, is the 
percentage that the actual 24-hour creatinine measure repre-
sents of the expected value: 

 CHI  �  (Actual 24-hour creatinine excretion/Ideal 24-hour 
creatinine excretion)  	  100% 

 Ideal creatinine excretion for adults, however, varies by 
height. The lower the CHI, the more severe the somatic 
protein depletion. Renal dysfunction, dehydration, high di-
etary protein intake, steroid use, age, stress, accuracy of the 
24-hour collection, and appropriateness of ideal weight-for-
height standards can all affect the accuracy with which the 
CHI refl ects the muscle mass in a subject. CHI has limited 
use in clinical practice except for verifying the accuracy of the 
24-hour urine collection for nitrogen balance. 

 Determination of nitrogen balance also can be used as an 
index of the adequacy of nutrition being provided. Catabo-
lism of amino acids results in the release of nitrogen, which 
is excreted in the urine as urea. The concentration of urea 
nitrogen in the urine depends on the amount of protein intake 
in the diet, the subject’s renal function, and the urine volume. 
The normal range for urinary urea nitrogen excretion in a 
healthy person is 9.3 to 16.2 g/day. Nitrogen balance indi-
cates the net change in total body protein mass and, therefore, 
can provide evidence to determine whether a person is ana-
bolic (i.e., positive nitrogen balance) or catabolic (i.e., nega-
tive nitrogen balance). The nitrogen balance can be calculated 
using the following formula: 

 Balance  �  Protein intake (g) / 6.25  �  Urinary urea nitrogen 
(g)  �  4 g (for nonurea nitrogen losses) 

 Hematological Indices  The hematological parameters used 
most frequently in nutritional assessment are included in a 
complete blood count, which consists of a hemoglobin, he-
matocrit, red blood cell count, platelet count, number and 
type of white blood cells (WBCs; i.e., differential), and three 
red blood cell indices: (1) mean cell volume, (2) mean cell 
hemoglobin, and (3) mean cell hemoglobin concentration. In 
special, comprehensive assessments, indices such as erythro-
cyte sedimentation rate, reticulocyte count, osmotic fragility, 
blood coagulation, and bone marrow characteristics also may 
be used. The indices most commonly examined for nutritional 
assessment are the hemoglobin and hematocrit. 

 Hemoglobin values vary by age, sex, and race. African 
Americans have slightly lower hemoglobin values than Cau-
casians. The normal hemoglobin level ranges from 13 to 
18 g/dL in men and from 12 to 16 g/dL in women. Increased 
hemoglobin levels may occur in dehydration; decreased levels 
may indicate anemia, recent bleeding, or dilution caused by 
fl uid overload. 

 Hematocrit values also vary by age and sex. The normal 
hematocrit value ranges from 37% to 53% in men and from 
36% to 46% in women. An elevated hematocrit may occur 
in dehydration. A decreased value is more common, how-
ever, and can occur in several conditions, including chronic 
infection, chronic infl ammation, bleeding, pregnancy, and 
overhydration. 

 Iron Status  Once screening has occurred for iron status using 
the hematological indices, more specifi c testing may be con-
ducted to isolate the causative factor of an anemia. Serum iron, 
serum unsaturated iron-binding capacity, and serum ferritin are 
common biochemical tests for assessing a patient’s iron status. 

 The serum iron count refl ects the number of atoms of iron 
bound to transferrin. Normal serum iron values vary between 
males (50 to 160  � g/dL) and females (40 to 150  � g/dL). Low 
serum iron values can result from iron defi ciency anemia, 
infection, infl ammation, malignancy, and increased erythro-
poiesis. High serum iron values may result from decreased 
erythropoiesis, hemochromatosis, hemolytic anemia, acute 
liver damage, excessive absorption of iron from the gut, 
transfusions, and iron therapy. In contrast to the serum iron 
concentration, the total iron-binding capacity is less affected 
by other disease states, and the serum ferritin value usually is 
low only in patients with iron defi ciency. 

 Mineral Status  The major mineral components of the human 
body are calcium, phosphorus, and magnesium. These minerals 
function in maintaining bone and soft tissue, and they act as reg-
ulatory agents in body fl uids. The normal serum concentrations 
for calcium, phosphorus, and magnesium are 8.8 to 10.3 mg/dL 
(2.2 to 2.6 mmol/L), 2.5 to 5 mg/dL (0.8 to 1.6 mmol/L), and 
1.6 to 2.4 mEq/L (0.8 to 1.2 mmol/L), respectively. Trace miner-
als occur in the body in very small (i.e., “trace”) amounts and 
generally constitute less than 0.01% of body mass. Although as 
many as 10 trace minerals have been determined to be essential 
in humans, defi ciency states have been identifi ed for zinc, cop-
per, manganese, selenium, chromium, iodine, molybdenum, and 
iron. (Clinical signs of mineral defi ciency and the biochemical 
assays used to confi rm these states are outlined in Table 6.5.) 

 An evaluation of a patient’s medication therapy plays an 
important role in assessing mineral defi ciencies. Many medi-
cations have altered effi cacy or side effects in the presence of 
mineral defi ciency or excess (Table 6.12). Clinical defi cien-
cies of trace minerals result in patients with abnormal mineral 
losses. Zinc defi ciency occurs most frequently in patients with 
Crohn’s disease, malabsorption syndromes, or fi stula losses. 
Patients with malabsorption states, protein-losing enteropa-
thies, or nephrotic syndrome may be predisposed to copper 
defi ciency. Similarly, molybdenum defi ciency may occur in 
patients with excessive loss via the gastrointestinal tract (e.g., 
with short bowel syndrome). Long-term enteral and parenteral 
nutrition may predispose patients to zinc, copper, chromium, 
manganese, selenium, and/or molybdenum defi ciencies. 

 Vitamin Status  Vitamin status is the balance of vitamin sup-
ply and need in a given patient at a given point in time. A 
vitamin defi ciency is the shortage of a vitamin relative to its 
need by a particular subject. A primary vitamin defi ciency re-
sults from failure to ingest the vitamin in suffi cient amounts. 
Potential causes of primary defi ciencies include poor food 
habits, poverty, ignorance, lack of total food, lack of vitamin-
rich foods, anorexia (e.g., homebound elderly, infi rm patients, 
people with dental problems), food taboos and fads (e.g., 
fasting), and apathy. In contrast, a secondary defi ciency re-
sults from failure to absorb or otherwise use the vitamin. Po-
tential causes of secondary defi ciencies include poor digestion 
(e.g., achlorhydria), malabsorption (e.g., diarrhea, intestinal 
infection, bariatric surgery), impaired use (e.g., drug therapy), 
increased requirements (e.g., pregnancy, lactation, infection, 
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[Fig. 6.7], vitamin C [Fig 6.8]), and alterations in bone forma-
tion or composition (vitamins C and D [Fig. 6.9]). Vitamin A 
defi ciencies can present with various changes in the eye, in-
cluding Bitot’s spots (Fig. 6.10), exophthalmia (i.e., dry eyes), 
keratomalacia (i.e., corneal softening), and night blindness. 

 Discussions of nutritional status usually highlight the pre-
sentation of defi ciencies; however, in today’s health-conscious 
society, you also need to recognize the physical presentation 
of vitamin excess (Table 6.13). Vitamins A and D are consid-
ered to have the greatest potential for producing adverse reac-
tions when consumed at levels above the RDA. Niacin has a 
moderate potential for toxicity; vitamin E, vitamin C, thiamin, 

rapid growth), vitamin destruction (e.g., storage, cooking), 
and increased vitamin excretion (e.g., excessive sweating, di-
uresis, lactation). 

 Similar to mineral defi ciency, clinical signs of most vita-
min defi ciencies are not very specifi c. Table 6.5 summarizes 
the clinical signs associated with defi ciency states of various 
vitamins as well as the biochemical assays that can be used to 
confi rm the diagnosis. Some of the most common manifes-
tations of vitamin defi ciencies include anemias (e.g., vitamin 
B 6 , vitamin B 12 , folic acid), peripheral neuropathies (e.g., vi-
tamin B 6 , vitamin B 12 ), changes in the skin and mucous mem-
branes (e.g., vitamin B 2  [Fig. 6.5], niacin [Fig. 6.6], vitamin A 

TABLE 6.12  Medication–Mineral Interactions

Medication Hyponatremia Hypokalemia Hyperkalemia Hypomagnesemia Hypocalcemia Hypercalcemia

Diuretics √ √ √ √ √
Antihypertensives √ √
Psychotropics √
Corticosteroids √
Analgesics √
Laxatives √
Lithium √
NSAIDs √
Antituberculars √ √
Heparin √
Alcohol √
Aldosterone √
Amphotericin B √
Neomycin √
Calcium salts √
Insulin √
Sequestering agents √
Vitamin D and 

 metabolites
√

Anticonvulsants √
Antiarrhythmics √

NSAIDs, nonsteroidal anti-infl ammatory drugs.

 FIGURE 6.5  Atrophic “bald” tongue. (Reprinted with permis-
sion from Neville BW, Damm DD, White DK, et al.  Color Atlas of 
Clinical Pathology , 2nd ed. Baltimore: Williams & Wilkins, 1999.) 

 FIGURE 6.6  Pellagra. (Reprinted with permission from Neville 
BW, Damm DD, White DK, et al.  Color Atlas of Clinical Pathology , 
2nd ed. Baltimore: Williams & Wilkins, 1999.) 
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 A serum triglyceride level is used to screen for hyperlip-
idemia and to determine a patient’s risk of coronary artery 
disease. This measure also can help to determine the specifi c 
type of hyperlipidemia that is present. Triglyceride concentra-
tions reach normal adult levels by the third day of life, and 
they gradually increase after 30 years of age. Women tend to 
have higher serum triglyceride levels than men. The normal 
triglyceride level ranges from 10 to 190 mg/dL. Patients with 

ribofl avin, and pyridoxine are classifi ed as having a low toxic 
potential. Those vitamins with negligible toxicity include vita-
min K, pantothenic acid, biotin, folate, and vitamin B 12 . 

 Measuring the serum concentration can complete the con-
fi rmation of a vitamin defi ciency or excess. Also, be aware 
that interactions can occur between medications and different 
vitamins that can result in decreased effi cacy or increased side 
effects (Table 6.14). 

 Lipid Status  Assessment of blood lipid status can provide 
an evaluation of fat metabolism. Total serum cholesterol and 
serum triglyceride levels most commonly are used to screen for 
nutritional status as well as cardiovascular risk. This chapter 
focuses on assessment of nutritional status; for a more com-
plete discussion of cardiovascular assessment, see Chapter 12. 

 Cholesterol is a precursor for the synthesis of bile acids 
and steroid hormones. The normal cholesterol concentra-
tion varies by age and sex, ranging from 120 to 200 mg/dL. 
Cholesterol values tend to increase with age and are slightly 
lower in women until menopause, after which they surpass 
the normal value for men. Fasting blood samples should be 
used when determining cholesterol values because of the wide 
variations (
20%) caused by fatty acid composition and cho-
lesterol content of the diet. 

 FIGURE 6.7  Follicular hyperkeratosis. (Reprinted with permis-
sion from Taylor KB, Anthony LE.  Clinical Nutrition . New York: 
McGraw-Hill, 1983; copyright by Harold H. Sandstead, MD.) 

 FIGURE 6.8  Scorbutic gums. (Reprinted from the Public Health 
Image Library, Centers for Disease Control and Prevention.) 

 FIGURE 6.9  Rickets. (Reprinted with permission from Latham 
MC, McGandy RB, McCann MD, et al.  Scope Manual on Nutri-
tion . Kalamazoo, MI: The Upjohn Company, 1980; copyright by 
Rosa Lee Nemir, MD.) 

 FIGURE 6.10  Bitot’s spots. (Courtesy of D.E. Silverstone, MD, 
New Haven, CT.) 
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 Delayed cutaneous hypersensitivity testing (i.e., skin test-
ing) requires that an antigen be injected intradermally into the 
forearm of the subject. The response to the antigen, which is 
measured by the area of redness and/or induration, is noted 
at 24 and 48 hours. A response of 5 mm or greater is gener-
ally considered to be a positive reaction. The antigens used 
in nutritional assessment are mumps,  Candida albicans , 
streptokinase-streptodornase,  Trichophyton  sp., coccidioidin, 
and purifi ed protein derivative. If a subject does not respond 
to three out of fi ve tests, he or she is considered to be anergic, 
which is correlated with malnutrition. Clinically, a subject 
that does not respond to either mumps or candida is usually 
considered anergic. 

 Both TLC and skin testing may be affected by a number of 
nonnutritional factors, including age, race, vaccination status (es-
pecially in recent immigrants), immune system diseases, infectious 
and infl ammatory states, and various malignancies. Immunosup-
pressive medications (e.g., corticosteroids, chemotherapeutic 
agents, cyclosporine) also can affect immune responses. 

diabetes mellitus, chronic renal disease, and certain primary 
hyperlipidemias often have high serum triglyceride levels. 

 Indices of Immune Function 
 The tests of immune function most commonly used in nutri-
tional status are the total lymphocyte count (TLC) and skin 
testing. A loss of immunocompetence is strongly correlated 
with malnutrition. 

 The TLC refl ects the total number of circulating lympho-
cytes, the majority of which are T cells. It can be calculated 
from the WBC and the WBC differential: 

 TLC (cell/mm 3 )  �  WBC  	  (% Lymphocytes / 100) 

 Mild malnutrition would be considered as between 1,200 
and 2,000 cells/mm 3 , moderate malnutrition as between 800 
and 1,200 cells/mm 3 , and severe malnutrition as less than 
800 cells/mm 3 . 

TABLE 6.13  Clinical Presentation of Micronutrient Excess in Adults

Micronutrient Clinical Presentation

Vitamins
 Thiamine (B1) Headache, muscular weakness, paralysis, cardiac arrhythmia, convulsions, allergic 

reactions (parenteral administration only)
 Ribofl avin (B2) None described
 Niacin (B3) Transient fl ushing of skin and tingling sensations, headache, dizziness, nausea, GI upset, 

PUD, liver toxicity, hyperuricemia, glucose intolerance, cardiac arrhythmia, anorexia
 Pyridoxine (B6) Lower serum lipids, peripheral sensory neuropathy, ataxia, skin lesions
 Pantothenic acid Diarrhea observed in only a few cases
 Biotin None described
 Folic acid Allergic reactions in only a few cases
 Cyanocobalamin (B12) Allergic reactions in only a few cases
 Ascorbic acid (vitamin C) Possible kidney stones, diarrhea with 4–15 g/day, gout, lower serum cholesterol, 

rebound scurvy, increased absorption of iron, interference with oral anticoagulants, 
treatment of pressure sores

Impaired bacterial activity
 Vitamin A Acute: fatigue, cheilitis, abdominal pain, anorexia, blurred vision, lethargy, headache, 

hypercalcemia, dizziness, nausea and vomiting, irritability, skin desquamation, 
muscular weakness, peripheral neuritis

Chronic: alopecia, anorexia, ataxia, bone pain, cheilitis, conjunctivitis, diarrhea, diplopia, 
dry mucous membranes, dysuria, edema, high CSF pressure, fever, headache, hepa-
tomegaly, hyperostosis, irritability, lethargy, menstrual abnormalities, muscular pain 
and weakness, nausea, vomiting, polydipsia, pruritus, skin desquamation, erythema, 
splenomegaly, weight loss

 Vitamin D Anorexia, bone demineralization, constipation, hypercalcemia, muscular weakness and 
pain, nausea, vomiting, proteinuria, vague aches, metallic or bad taste, renal failure, 
hypertension

 Vitamin E Mild GI distress, some nausea, increases the effects of oral anticoagulants
 Vitamin K Vomiting, neonatal jaundice, blocks the effects of oral anticoagulants (menadione)
Trace minerals
 Chromium Skin/nasal septal lesions, allergic dermatitis, increased incidence of lung cancer
 Copper Wilson’s disease, liver cirrhosis, diarrhea, vomiting, metallic taste
 Iodine Thyrotoxicosis: nodular goiter, weight loss, tachycardia, muscle weakness, warm skin
 Iron Liver cirrhosis, cardiomyopathy, pancreatic damage, skin pigmentation
 Manganese Parkinsonian-like symptoms, hyperirritability, hallucinations, libido disturbances, ataxia
 Molybdenum Gout-like syndrome, increased urinary cooper
 Selenium Loss of hair, brittle fi ngernails, fatigue, irritability, garlic odor or breath
 Zinc Anorexia, nausea, lethargy, dizziness, diarrhea, vomiting (�2 g dose)

CSF, cerebrospinal fl uid; GI, gastrointestinal; PUD, peptic ulcer disease.
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 Special Considerations 
 Pediatric Patients 
 Subjective assessment of nutritional status in young chil-
dren depends on obtaining a dietary history from the 
child’s parents, guardian, babysitter, or day care center. 
Certain nutritional problems in children, however, can be 
predicted from general family characteristics. For example, 
the incidence of malnutrition appears to increase as family 
income decreases. In contrast, the higher the educational 
level of the family members who purchase the food, the 
better the nutritional status of the family members younger 
than 17 years of age. Additional questions that may be per-
tinent when taking a history related to an infant or child 
include: 

 ■  Is your child willing to eat what you prepare? 
 ■  Does the child have any special likes or dislikes? 
 ■  How much will the child eat? 
 ■  How do you control snack foods? 

 Obtaining an accurate dietary history from an adolescent 
poses its own unique problems. The ever-increasing incidences 
of obesity, anorexia nervosa, and bulimia nervosa in this age 
group, however, reinforce the importance of broaching this 
issue, especially with adolescent girls. Pertinent questions for 
these patients include: 

 ■  What is your present weight? 
 ■  What would you like to weigh? 
 ■  Are you on any special diet to lose weight? 
 ■  Have you been on other diets to lose weight? What was 
involved? If so, were they successful? How often, if ever, do 
you think about “feeling fat”? 

 ■  Do you intentionally vomit or use laxatives or diuretics 
after eating? 

 ■  What snacks or fast foods do you like to eat? When do you 
eat them? How much do you eat? 

 ■  (For girls:) When did you fi rst start menstruating? What is 
your menstrual fl ow like? 

TABLE 6.14  Medication–Vitamin Interactions

Vitamin Drug Interaction

Folic acid Phenytoin

Sulfasalazine
Triamterene
Zinc
Pentamidine
Antineoplastics

Decreased phenytoin effect; decreased dietary 
vitamin D and folate absorption

Decreased dietary folate absorption
Decreased use of dietary folate
Decreased zinc availability
Folic acid defi ciency
Decreased dietary folate absorption and folic acid 

antagonism

Niacin Isoniazid Niacin requirement may be increased.

Thiamine Antacids
Loop diuretics

Thiamine defi ciency
Thiamine defi ciency

Pyridoxine Barbiturates
Oral contraceptives
Hydralazine
Isoniazid
Levodopa
Penicillamine
Phenytoin
Oral anticoagulants

Decreased barbiturate effect
May increase pyridoxine requirements
May increase pyridoxine requirements
May increase pyridoxine requirements
Decreased levodopa effect (not carbidopa)
May increase pyridoxine requirements
Decreased phenytoin effect
Increased anticoagulant effect with large doses of 

vitamin A

Ribofl avin Antipsychotics Decreased ribofl avin

Cyanocobalamin Histamine-2 antagonists
Proton pump inhibitors

Vitamin B12 defi ciency
Vitamin B12 defi ciency

Vitamins A, D, E, K Cholestyramine
Colestipol
Corticosteroids (except vitamin K)
Mineral oil
Orlistat

Decreased vitamin absorption
Decreased vitamin absorption
Decreased levels of vitamins
Decreased vitamin absorption
Decreased vitamin absorption

Vitamin C Oral anticoagulants
Corticosteroids
Oral contraceptives

Occasional decreased anticoagulant effect
Decreased vitamin C
Increased serum concentration and possible 

adverse effects

Vitamin K Oral anticoagulants
Oral antibiotics

Decreased anticoagulant effect
Vitamin K defi ciency
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 ABNORMALITIES  Menarche is usually delayed if malnutri-
tion is present. Amenorrhea or scant menstrual fl ow is as-
sociated with nutritional defi ciency. 

 Before completing an objective nutritional assessment on 
children, the invasiveness of the method must be weighed 
against the potential benefi t. Weight, length or height, 
head circumference, skinfold thickness, and arm muscle 
circumference are all noninvasive measures for determining 
body composition. Age-related nomograms have been devel-
oped for arm circumference and TSF. Assessments of weight, 
length or height, and head circumference can be evaluated by 
use of growth charts and compared graphically to age- and 
sex-related standards. 

 Methods to determine weight and stature are different in 
small children. Signifi cant changes in the apparent weight 
of a small neonate or infant can be related to a change in 
scales, addition/deletion of dressings, armboards, diapers, or 
changes in the caregiver making the assessment. To minimize 
the effect of these external factors, weights should be assessed 
over several days. In children and adolescents, weight can be 
obtained less frequently. 

 Serum albumin, transferrin, transthyretin (i.e., prealbu-
min), and retinol-binding protein concentrations are related 
to age. These values are frequently used to assess visceral pro-
tein status in children. 

 Nitrogen balance in small children and preterm in-
fants must be interpreted with caution. Collecting urine for 
24 hours in uncatheterized infants is very diffi cult. In addi-
tion, the urinary urea nitrogen fraction of the total urinary 
nitrogen is unpredictable in infants. 

 Assessments of immune function may be less helpful in 
assessing nutritional status in children than in adults. The 
lack of an immunological response to a specifi c challenge may 
not indicate malnutrition but, rather, be secondary to imma-
turity or a lack of antigenic experience. 

 Geriatric Patients 
 Nutritional assessment highly depends on obtaining 
accurate information during the medical and health his-
tory. Special considerations for completing a health and 
medication history with an elderly patient are outlined 
in Chapter 3. Additional questions to ask aging patients 
include: 

 ■  How does your diet differ from when you were younger? 
Why? 

 ■  What factors affect the way you eat? 

 These questions will help to elucidate those physical 
changes that have caused the patient to modify his or her 
eating habits. Factors that affect the way an aging individ-
ual eats may include socioeconomic status (e.g., living on 
a fi xed income), isolation that results in decreased interest 
in eating, decreased mobility that affects his or her ability 
to prepare meals, psychological changes (e.g., depression), 
concomitant disease states, and medications. Because of the 
large number of medications that one individual may be 
prescribed, elderly patients are at high risk for side effects, 
drug–drug interactions, and drug–nutrient interactions. Un-
dernutrition is more dangerous than overweight in elderly 
patients. 

 Malnutrition in elderly people occurs frequently. Iden-
tifi cation and early intervention, however, can improve the 
patient’s functional outcome. No single factor adequately 
screens for malnutrition in this group. Weight adjusted for 
height, gender, and age remains the cornerstone of nutritional 
evaluation. Mid-arm circumference is useful to determine ac-
curately the somatic nutritional status in patients with edema; 
however; this is hard to implement clinically because of dif-
fi culties in measuring the skinfold accurately. Visceral protein 
status is best measured by albumin, and risk should be identi-
fi ed in patients with albumin concentrations closer to 4 rather 
than to 3.5 g/dL. A total cholesterol level of approximately 
160 mg/dL or less in patients not on cholesterol-lowering 
medication indicates serious undernutrition in older patients. 

 Psychosocial factors play a very important role in the de-
velopment of malnutrition among this patient group. There-
fore, pay close attention to identifying factors that may place 
an elder at risk. 

 Pregnant Patients 
 Subjective assessment of nutrition in pregnant patients builds 
on that which would be conducted in a normal adult. Addi-
tional questions to ask pregnant patients include: 

 ■  How many times have you been pregnant? When? 
 ■  Were any problems encountered during previous pregnan-
cies? During this pregnancy? 

 ■  Were any of your children underweight when they were 
born? If so, what was the weight? Why did your previous 
doctor feel this happened? Were they born with any other 
nutrition-related diffi culties? 

 ■  What foods do you prefer when you are pregnant? What 
foods do you avoid? Do you crave any particular foods? 

 ■  Are you having any problems with this pregnancy so far? 
Any nausea? Vomiting? Are you taking any medications? 
Vitamin supplements? Calcium? Folic acid? 

 These questions will help you to identify any additional 
risk factors that might be detrimental to a successful preg-
nancy. When pregnancies occur less than 1 year apart, the 
nutritional status of the mother needs additional attention 
because her nutritional reserves are still depleted. Previously 
experienced complications (e.g., excessive vomiting, indiges-
tion, constipation) may be anticipated in a subsequent preg-
nancy to minimize the nutritional impact on the mother and 
the fetus. A past history of giving birth to a low-birth-weight 
infant is suggestive of past nutritional diffi culties. Giving birth 
to an infant of more than 10 lb may be a sign of gestational 
diabetes in the mother. 

 Weight is an objective measure of nutrition that is used 
extensively in monitoring a woman during pregnancy. An 
expectant mother should be considered at risk nutritionally if 
her weight is 10% or more below the ideal or 20% or more 
above the norm for her height and age group. Fluid status 
also must be monitored carefully by examining the patient for 
signs of edema. Excessive edema may increase the weight of 
the patient and also affect laboratory values (e.g., hemoglo-
bin, hematocrit). Diluted hemoglobin and hematocrit values 
may lead to unnecessary iron supplementation, which can 
further inhibit the patient’s nutrition by increasing the sever-
ity of constipation. 
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 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Calculate the calorie, protein, and fl uid requirements 
for a 70-kg man. 

  2. List the three types of protein-calorie malnutrition. 
  3. Name the major nutritional defi cit present in each type 

of protein-calorie malnutrition. 
  4. Compare anorexia nervosa to bulimia nervosa. 
  5. Discuss treatment of obesity based on the suggestions 

of the 2013 AHA/ACC guidelines. 
  6. For each of the following patient groups, list at least 

two risk factors for poor nutrition: adults, pregnant 
women, children, adolescents, and the elderly. 

  7. List at least fi ve components of the medical and dietary 
histories that are important to a nutritional assessment. 

  8. What methods can be used to perform a qualitative 
dietary history? 

  9. What is the most commonly used anthropometric mea-
sure of growth? 

  10. Skinfold thickness is a measurement of what? 
  11. What is the most common laboratory measurement of 

protein status? 
  12. What signs found on the skin and mucous membranes 

are consistent with malnutrition? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. GG, a 21-year-old woman, presents to the phar-
macy counter asking where she can fi nd the laxatives. 
She reports she has been having some trouble with 
constipation lately. She also complains to you about 
thinning hair, problems with her teeth yellowing, and 
feeling very anxious about her appearance. Explain the 
probable cause of this patient’s symptoms. 

  2. Calculate the ideal body weight for a 5 ft 11 in male 
weighing 280 lb. 
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Skill Development Activities

 Pharmacists are able to perform a number of activities to 
ensure patients are receiving adequate nutritional intake. 
Examples are included below. 

 ●  Measurement of anthropometric measurements includ-
ing weight, height, calculation of BMI, elbow breadth, 
skinfold thickness, and mid-upper arm circumference. 
Students should be able to interpret results of those 
measurements compared to normal values. 

 ●  Calculation of energy expenditure in relation to nutri-
tional requirements 

 ●  Collection of dietary history from a mock patient using 
a 24-hour recall method, questionnaire, or 3-day food 
record as appropriate for the given patient 
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GLOSSARY TERMS

 ◗ Acute pain
 ◗ Chronic pain
 ◗ Dysesthetic pain
 ◗ Evoked pain
 ◗ Malignant pain
 ◗ Musculoskeletal pain
 ◗ Neuropathic pain
 ◗ Chronic nonmalignant pain
 ◗ “PQRST” mnemonic
 ◗ Referred pain
 ◗ Sensitization
 ◗ Somatic pain
 ◗ Visceral pain

 ANATOMY AND PHYSIOLOGY OVERVIEW 
 Pain is one of the most important senses of the body. Sensations of 
sight, hearing, smell, taste, touch, and pain result from the stimulation 
of sensory receptors. Provocation of the sensory pain nerves produces a 
reaction of discomfort, distress, or suffering. The classic pain pathway 
consists of a three-neuron chain that transmits pain signals from the 
periphery to the cerebral cortex: (1) a fi rst-order neuron, (2) a second-
order neuron, and (3) a third-order neuron (Fig. 7.1). A pain sensation 
begins with stimulation of the free nerve endings of a fi rst-order neuron. 

 Peripheral Pain System 
 The free nerve endings (or nociceptors) of fi rst-order neurons are the main 
component of the peripheral pain system. Pain fi bers are also involved. 

 Nociceptors 
 Nociceptors constitute the peripheral axons of a fi rst-order neuron. 
Such pain receptors are common in the superfi cial portions of the skin, 
in joint capsules, within the periosteum of bones, and around the walls 
of blood vessels. Deep tissues and most visceral organs have fewer 
nociceptors. Nociceptors are activated by exposure to extremes of 
temperature, mechanical damage, or dissolved chemicals. Nociceptive 
activation leads to impulse conduction to the central nervous system 
over two types of pain fi bers: A-delta fi bers and C fi bers (Fig. 7.2). 

 Pain Fibers 
 A-delta fi bers are small, myelinated fi bers that are recruited fi rst in 
response to noxious stimuli. Myelin is a fat-like substance that forms a 
sheath around the axons of certain nerves and allows for an enhanced 
transmission of stimuli. This fi rst response (or “fast” pain) normally 
presents as a well-localized, discrete sensation. It is often described as 
a sharp, stinging, or prickling pain, and it lasts only while the stimulus 
is causing tissue damage. The pain threshold for this type of “fi rst” 
pain is uniform from one person to another. 

 Sensations of diffuse, slow, burning, or aching pain result from 
stimuli transmitted by unmyelinated C fi bers. This “second” pain re-
sults from the same type of injuries as fast pain sensations; however, 
it begins later and persists for a longer period of time (see Fig. 7.2). 
Patients suffering from this type of pain sensation are aware of the 
pain but are less precise in identifying the discrete area of the body 
that is affected. These patients will often palpate an area in an attempt 
to locate the source of the pain. The pain threshold for second pain 
varies between individuals. 
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 Spinothalamic Tract 
 The spinothalamic tract projects from the spine to the thala-
mus. Pain sensations that originate from small, discrete recep-
tor fi elds in the periphery travel via a third-order neuron to the 
cortex (see Fig. 7.1). These sensations result in perception of the 
discriminative aspects of pain (e.g., nature, location, intensity, 
duration). Large receptive fi elds in the periphery also project 
sensations to the cortex, and these sensations result in percep-
tion of the affective or emotional aspect of pain (e.g., suffering). 

 Spinoreticular Tract 
 Second-order neurons that ascend through the spinoreticular 
tract travel to the brainstem. Spinoreticular neurons provide 
elucidation of the emotional aspects of the sensation of pain. 

 Descending Pain Pathways 
 Descending fi bers from the cortex, thalamus, or brainstem 
may inhibit impulses traveling along the ascending pain 
pathways. These descending fi bers terminate in the dorsal 
gray column of the spinal cord. Neurotransmitters (e.g., epi-
nephrine, norepinephrine, serotonin, various endogenous 
opioids) are involved in modulation of the pain sensation. 
The descending pain pathways are responsible for inhibition 
of pain transmissions from the spinal cord. 

 Both A-delta and C fi bers have the property of  sensitiza-
tion , which is an increased sensitivity of the receptors fol-
lowing repeated application of a noxious stimulus. A classic 
demonstration of sensitization is repeatedly placing the palm 
of your hand over a candle fl ame. With each repeated expo-
sure, the time to the sensation of pain decreases (because of 
sensitization of the fi bers). 

 In addition to a direct effect on pain fi bers, injury or 
trauma to tissue results in the release of chemical mediators 
such as bradykinin and histamine. These chemicals lead to 
vasodilation at the site of injury, and this vasodilation is fol-
lowed rapidly by edema (i.e., a wheal) and a secondary vaso-
dilation that produces reddening (i.e., a fl are), which spreads 
into adjacent, uninjured skin. This tissue reaction also can 
result in sensitization of the adjacent nerve fi bers. 

 Ascending Pain Pathways 
 On stimulation of the nociceptors by noxious stimuli, the pe-
ripheral axons of fi rst-order neurons transmit the sensory data 
to their cell body in the dorsal root ganglion. The sensation is 
then transmitted into the gray matter of the dorsal horn of the 
spinal cord. Second-order neurons have cell bodies in the dor-
sal horn, and these neurons ascend the spinal cord through 
one of two major pathways: the spinothalamic tract or the 
spinoreticular tract (see Fig. 7.1). 

Pons

MAJOR SENSORY PATHWAYS

Lateral spinothalamic tract,
pain

Third-order
neuron

Medulla

Second-order
neuron

First-order
neuron

Nociceptor

Thalamus

Lateral spinoreticular tract
FIGURE 7.1  The classic pain 
pathway. Discriminative pain 
impulses travel from the nocicep-
tors along the fi rst-order neurons 
to the second-order neurons of the 
spinothalamic tract. From there, 
they travel through the third-order 
neurons to the cortex. Similarly, 
affective pain impulses travel from 
the nociceptors along the fi rst-
order neurons to the second-order 
neurons of the spinoreticular tract. 
From there, they travel through 
the third-order neurons to the 
brainstem.
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nociceptors. In low concentrations, bradykinin, a polypep-
tide cleaved from plasma proteins, can produce vasodilation 
and edema, resulting in hyperalgesia (i.e., excessive sensitiv-
ity to pain); in high concentrations, it can directly stimulate 
nociceptors to fi re. Prostaglandins and leukotrienes are com-
pounds that are synthesized in areas of tissue damage and that 
can produce hyperalgesia by direct action on the nociceptor 
or by sensitizing nociceptors to other substances. Substance P, 
a neurotransmitter released from C fi bers, also leads to the 
release of histamine and acts as a potent vasodilator. 

 Pain-Mitigating Substances 
 Endogenous opioids are a family of peptides widely distrib-
uted through the body that infl uence the reaction to pain. 
Enkephalins, endorphins, and dynorphins stimulate opioid 
receptors in the periphery, dorsal horn, and brainstem. Each 
class of endogenous opioids has a demonstrated preference 
for a particular type of opioid receptor. 

 Neurotransmitters such as norepinephrine, serotonin, ace-
tylcholine, and  � -aminobutyric acid are all involved in the 
inhibition of pain through varying mechanisms. Norepineph-
rine and serotonin reduce pain by modulating descending 
 impulses from the brain. Acetylcholine and  � -aminobutyric 
acid inhibit fi ring of nociceptors (Table 7.2). 

 Special Considerations 
 Pediatric Patients 
 The neurological system of an infant is not fully developed 
at birth. The major portion of brain growth, along with 
myelinization of the central and peripheral nervous system, 
occurs during the fi rst year of life. Several primitive refl exes 
are present at birth, however, including withdrawal from 
painful stimuli. Newborns often require a strong stimulus to 
respond—and then respond by crying and whole-body move-
ments. The ability to localize the site of the stimulus and to 
produce a specifi c motor response develops concurrently with 
the level of myelinization. 

 Geriatric Patients 
 A steady loss of neurons in the brain and spinal cord occurs 
as part of the normal aging process. This leads to changes in 
adults older than 65 years of age that would often be inter-
preted as abnormal in younger individuals. The velocity of 
nerve conduction decreases between 5% and 10% as a result 
of aging. In turn, this can result in decreased reaction time 

 Pain-Mediating Substances 
 Various chemicals in the body are involved in the recognition 
or the inhibition of pain within the body. 

 Pain-Producing Substances 
 Chemicals involved in the recognition of pain may be leaked 
from damaged cells, synthesized by cells via enzymes induced 
through tissue damage, or be products of the nociceptors 
themselves (Table 7.1). Histamine and potassium released 
from cells after tissue damage can activate and/or sensitize 
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FIGURE 7.2  Pain fi ber transmission. (A) Simultaneous stimulation 
of A-delta and C fi bers result in the initial, acute, severe, “fi rst” pain, 
followed by a constant and prolonged “second” pain. (B) Isolated sec-
ond pain in the presence of inhibition (X) of A-delta fi bers. (C) Isolated 
fi rst pain in the presence of inhibition (X) of C fi bers.

TABLE 7.1  Chemicals Active in Nociceptive Transduction

Substance Source Potency in Producing Pain

Histamine Release from mast cells �

Potassium Release from damaged cells ��

Bradykinin Plasma proteins ���

Prostaglandins Arachidonic acid released from damaged cells ��

Leukotrienes Arachidonic acid released from damaged cells ��

Substance P Primary afferent neurons ��

�, Pain-producing substance; �, pain-mitigating substance.
Adapted from Fields HL. Pain. New York: McGraw-Hill, 1987:32.
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 Visceral Pain 
Visceral pain  results from injury to sympathetically inner-
vated organs. It may be caused by abnormal distention or 
contraction of the smooth muscle walls, rapid stretch of the 
surrounding capsule of an organ (e.g., liver), ischemia of vis-
ceral muscle, serosal or mucosal irritation, swelling or twist-
ing of tissue attaching organs to the peritoneal cavity, and 
organ necrosis. Pain attributed to abdominal or pelvic viscera 
usually is characterized as vague in distribution and quality. It 
often is described as a deep, dull, aching, dragging, squeezing, 
or pressure-like pain that is hard to localize. When extreme, 
it can be described as paroxysmal and colicky and can be as-
sociated with nausea, vomiting, sweating, and altered blood 
pressure and heart rate. Visceral pain often is noticed at the 
onset or early stages of disease. Pain sensations from visceral 
organs often are perceived as originating in more superfi cial 
regions, usually regions innervated by the same spinal nerves; 
this localization of pain to superfi cial or deep tissues distant 
from the source of pathology is called  referred pain . Acute 
myocardial infarction and acute pancreatitis are examples of 
visceral pain. 

 Treatment 
 Treatment of an acute pain syndrome is directed toward the 
underlying cause and involves use of agents that produce 
short-term symptomatic relief. The goal is to alleviate the 
pain impulses during the period of tissue healing. Nonste-
roidal anti-infl ammatory agents (e.g., ibuprofen, naproxen, 
ketoprofen) can be used “as needed” to reduce swelling 
and edema. Along with opiates (e.g., morphine, hydromor-
phone), these agents also can limit pain during the period of 
healing. 

 Chronic Pain Syndromes 
Chronic pain  is pain that persists for extended periods of time 
(a minimum of 3 months) that accompanies a disease pro-
cess or that is associated with an injury that is not resolved 
within an expected period of time. Chronic pain has distinct 
characteristics when compared to acute pain. For example, 
acute pain can be traced to an isolated event, but chronic 
pain usually is part of a more complex situation. Acute pain 
has a beginning and an end. Chronic pain, however, tends 
to be circular in nature; the beginning is quickly forgotten 
in the never-ending cycle of the pain. Acute pain has a posi-
tive connotation in that it warns the body of injury, whereas 

and delayed impulse transmission, thereby diminishing the 
sensory perceptions of touch and pain. 

 Pregnant Patients 
 As the majority of pregnancies occur during the adult years, 
the transmission of pain either during the pregnancy or labor 
is similar to that previously described. 

 PATHOLOGY OVERVIEW 

 Acute Pain Syndromes 
Acute pain  is pain that arises from tissue damage, infl amma-
tion, or a disease process that is of relatively brief duration, 
 regardless of its intensity. The intensity of pain is proportional 
to the degree of injury, and it decreases as the tissue damage 
heals. Signs of autonomic nervous system activity (e.g., tachy-
cardia, hypertension, sweating, prolonged dilation of the 
pupils, pallor) often accompany the sensation of acute pain. 
Usually, acute pain is associated with an event, is linear in na-
ture (i.e., has a beginning and an end), has a positive meaning 
or purpose, and often is associated with physical signs. The 
two major types of acute pain syndromes are somatic pain 
and visceral pain. 

 Somatic Pain 
  Somatic pain  results from activation of nociceptors in cutane-
ous and deep tissues. 

 Superfi cial Somatic Pain  Superfi cial somatic pain results 
from stimulation of nociceptors in the skin or the underlying 
subcutaneous and mucous tissue. It is characterized by throb-
bing, burning, or prickling sensations, and it may be associ-
ated with tenderness, pain caused by a stimulus that does not 
normally cause pain (i.e., allodynia), and hyperalgesia. This 
type of pain usually is constant in nature and well localized. 
Superfi cial pain is experienced most commonly in response to 
cuts, bruises, and superfi cial burns. 

 Deep Somatic Pain  Deep somatic pain results from injury to 
structures of the body wall (e.g., skeletal muscles). In contrast 
to the dull, aching pain that is related to the viscera, somatic 
pain can be localized to a particular area of the body; how-
ever, some radiation to adjacent areas may occur. Postopera-
tive pain has a component of deep somatic pain because of 
trauma and injury to skeletal muscles. 

TABLE 7.2  Receptors Involved in Modulation of Pain

Receptor Action Agonist

Opioid Analgesia Morphine

Adrenergic Reduction in sympathetic nervous system output �2: Clonidine
� and �: Norepinephrine

Serotonergic Modulation Tricyclic antidepressants

Cholinergic Inhibit nociception Acetylcholine

GABA-ergic Inhibits fi ring of nociceptors Baclofen

GABA, �-aminobutyric acid.
Adapted from Reisner-Keller LA. Pain management. In: Herfi ndal ET, Gourley DR, eds. Textbook of Therapeutics: Drug and Disease Management, 6th ed. 
Baltimore: Lippincott Williams &Wilkins, 1996:885.
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 Treatment 
 Treatment of chronic pain must focus not only on ameliora-
tion of symptoms but also on the resultant suffering and dis-
ability. Regular administration of analgesics is recommended 
to prevent the occurrence of pain rather than to relieve pain 
after it has already occurred. Use of adjuvant analgesics (e.g., 
anticonvulsants for neuropathic pain, benzodiazepines for 
anxiety, antidepressants for depression) is common. In order 
to properly manage chronic pain, healthcare professionals 
must assess both pain and function. 

 SYSTEM ASSESSMENT 
 Pain control remains a signifi cant problem in healthcare 
worldwide. Problems related to healthcare professionals, 
patients, and the healthcare system as a whole have been 
identifi ed as barriers to achieving appropriate pain manage-
ment. Poor assessment techniques on the part of healthcare 
professionals and reluctance on the part of patients to report 
pain are two such problems. Effective pain management de-
pends on careful assessment of both subjective and objective 
information. 

 Subjective Information 
 Subjective, patient-specifi c information (or self-reported 
information) is the primary tool in the evaluation of pain. 
Self-reported information, however, may be infl uenced by a 
patient’s age, cognitive status, physical disabilities, drug use, 
and expectations regarding treatment by both the patient 
and the healthcare professional. Pharmacists must consider 
these factors when interpreting the information provided. 
Self-reported information may be gathered through a detailed 
interview and/or the use of single-dimension or multidimen-
sional assessment tools. 

 Pain Interview 
 The approach to obtaining a detailed history from a patient 
with pain does not differ signifi cantly from that outlined in 
Chapter 3. The pharmacist should use a combination of open-
ended and closed-ended questions to obtain the type of infor-
mation required to address the patient’s problem. In addition, 
attention to factors such as identifying a private location of 
the interview, conveying a supportive and nonjudgmental at-
titude, paying particular attention to verbal and nonverbal 
cues, and setting aside an adequate amount of time to conduct 
the interview is essential. Use of a simple “ PQRST ”  mnemonic  
also can aid the pharmacist in gathering vital information re-
lated to the patient’s pain process (Table 7.3). A sample inter-
action between a pharmacist and a patient in pain is outlined 
in Box 7.1; the following interview questions focus on use of 
the PQRST mnemonic in a pharmacist interview: 

 ■  What brought on the pain? Injury? Physical exertion? Stress? 
 ■  What worsens the pain? Diet? Stress? Physical exertion? 
 ■  What relieves the pain? Rest? Quiet? Medications? 
 ■  Describe the pain. Is it sharp? Dull? Burning? Aching? Con-
stant? Intermittent? 

 ■  Where is the pain? Can you put your fi nger on it? Do you 
feel pain in any other areas of your body? 

chronic pain serves no physiological purpose. Finally, chronic 
pain usually is devoid of physical signs and symptoms, so 
the underlying pathophysiology generally is not detected on 
physical or radiological examination. Chronic pain can arise 
from visceral locations, from myofascial tissue, or from neu-
rological causes, and it usually is separated into  malignant (or 
 cancer) pain  and  chronic nonmalignant pain (CNMP) . 

 Cancer Pain 
 Chronic malignant pain can have a combination of acute, in-
termittent, and chronic pain components. Cancer pain may 
arise at the primary site of the cancer as a result of tumor 
expansion, nerve compression, or infi ltration by the tumor; 
malignant obstruction; or infections in a malignant ulcer. Pain 
also may arise at distant metastatic sites. Furthermore, cancer 
treatment with surgery, chemotherapy, and radiation therapy 
may lead to mucositis, gastroenteritis, skin irritation, and 
subsequent pain. Cancer pain most commonly arises from the 
musculoskeletal tissue, nervous system, and bone. 

 Chronic Nonmalignant Pain 
 CNMP can be subdivided into two major subtypes:  neuro-
pathic pain  and  musculoskeletal pain . 

 Neuropathic Pain  Neuropathic pain can be idiopathic in 
nature or arise from discrete or generalized sites of nerve in-
jury. Onset may occur immediately after an injury or after 
a variable interval. Neuropathic pain can produce dys-
esthesia, which is discomfort and altered sensations that 
are distinct from the usual sensation of pain. This type of 
 dysesthetic pain  is variously described as burning, tingling, 
numbing, pressing, squeezing, and itching and often is de-
scribed as being extremely unpleasant or even intolerable. 
Neuropathic pain can be constant and steady in nature. In 
addition to continuous pain, superimposed, intermittent, 
shock-like pain can occur and often is characterized as sharp, 
lancinating, electrical, shocking, searing, or jolting. Patients 
with neuropathic pain also may present with sensory loss, 
evoked pain, sympathetic dysfunction, and motor and refl ex 
abnormalities. Patients with  evoked pain  have altered sen-
sory thresholds and may suffer from hyperalgesia, allodynia, 
hyperesthesia (i.e., an increased sensitivity to stimulation), 
and hyperpathia (i.e., a painful syndrome characterized by 
increased, often explosive reaction to a stimulus). Examples 
of chronic neuropathic pain syndromes are postherpetic neu-
ralgia, diabetic neuropathy, trigeminal neuralgia, poststroke 
pain, and phantom pain (i.e., feeling of pain in the area of an 
amputated limb). 

 Musculoskeletal Pain  Musculoskeletal pain arises from 
the muscles, bones, joints, or connective tissue. It may result 
from injury or be idiopathic or iatrogenic in nature. Com-
mon chronic musculoskeletal pain syndromes include pain 
related to infl ammatory diseases of muscle such as polymyo-
sitis (a disease of connective tissue characterized by edema, 
infl ammation, and degeneration of muscles) and dermatitis 
as well as pain related to joint diseases such as arthritis. Dis-
eases of other organ systems (e.g., sickle cell disease) also may 
cause musculoskeletal pain. Medications such as zidovudine, 
amphetamine, phencyclidine, L-tryptophan, and statins may 
result in chronic musculoskeletal pain. 

100-114_Jones_07_final.indd   104100-114_Jones_07_final.indd   104 5/24/15   5:30 AM5/24/15   5:30 AM



 Chapter 7     Pain Assessment 105

 ■  Does the pain feel like it spreads out to other areas of the 
body? 

 ■  How severe is the pain? Mild? Moderate? Severe? 
 ■  Has the pain changed your lifestyle? How? 
 ■  Does the pain wake you up at night? Do you have trouble 
getting to sleep? 

 ■  Has the pain affected your appetite? 
 ■  Do you have any other symptoms? Nausea/vomiting? Diar-
rhea/constipation? Sweating? Shortness of breath? Light-
headedness? Palpitations? 

 ■  When does the pain occur? Evenings? Mornings? Daily? 
Monthly? 

 ■  When is the pain worse? 
 ■  How long have you been experiencing the pain? 

 Pain Assessment Instruments 
 Self-reported information also may be gathered using a pain 
assessment instrument. Note, however, that the depth and 
complexity of these assessment tools vary considerably. The 
ideal instrument would be simple to administer; easily un-
derstood by patients; and valid, sensitive, and reliable. Mea-
surements geared at determining the physical location and 
severity of the pain are the most common. Five additional 
dimensions of information also may be necessary to make an 
appropriate measurement of a patient’s pain and its effect on 
his or her life: 

  1. Functional disability caused by the pain, such as changes 
in activities of daily living or ability to perform self-care 

  2. Behavioral/cognitive aspects of the pain, such as the 
amount of medications needed, number of physician 
visits, assessment of nonverbal observable behavior, and 
identifi cation of neurotic symptoms 

  3. Emotional responses to the pain, such as depression and 
anxiety, which can lower the pain threshold and make 
patients report higher levels of pain 

  4. Economic impact of the pain, such as change in ability to 
work or to afford pain treatment 

  5. Sociocultural information on issues such as litigation, 
patient independence, quality of life, family dynamics, 
and patient goals 

 Assessment tools are available to assist the pharmacist 
in measuring the impact of pain on one or more of these 
dimensions. 

TABLE 7.3  “PQRST” Mnemonic for Evaluating 
Pain

P Palliative or precipitating factors associated with 
the pain

Q Quality of the pain

R Region where the pain is located or radiation of the 
pain

S Subjective description of severity of the pain

T Temporal or time-related nature of the pain

Pharmacist:   Hi. I’m Jessica Howard, the pharmacist. 
I notice you have been looking at the over-
the-counter pain medications. I would be 
happy to take a few minutes to help you.

Patient: Thanks. I would like that.
Pharmacist: What are you looking for?
Patient:   My shoulder has been hurting, and I wanted 

to get some medication for it.
Pharmacist:   When did your shoulder begin hurting?
Patient:   Yesterday. I spent the day raking leaves in 

my yard. I noticed that my shoulder was stiff 
last night, and when I woke up this morn-
ing, it was not only stiff but hurts as well.

Pharmacist:   On a scale of 0 to 10, where 0 is “no pain” 
and 10 is “the worst pain imaginable,” how 
would you rate the pain that you are expe-
riencing now?

Patient: Probably a 3.
Pharmacist: Where in your shoulder does it hurt?
Patient: I don’t know, just all over.
Pharmacist: Can you point to the area where it hurts?
Patient:  Here. Ouch, that really hurts when I press 

on this area.
Pharmacist:  Do you have any other areas of pain in your 

body?
Patient:  My legs hurt a little bit from squatting down 

to pick up the leaves and put them into the 
bag.

Pharmacist: How would you describe your pain?
Patient: I’m not sure.
Pharmacist:  Does the pain feel sharp, or is it dull and 

aching?
Patient:  I would say it is a combination. Most of 

the time it is a dull, aching pain, but when 
I pressed on this area, it was a sharp, cutting 
type of pain.

Pharmacist:  You have mentioned that pressing on this 
area makes the pain worse. Does anything 
else make the pain worse?

Patient:  When I try to lift or reach with my arms and 
when I bend my legs it increases the pain.

Pharmacist:  Does anything make the pain better?
Patient:  Last night I put heat on my shoulder, and it 

felt slightly better afterward.
Pharmacist:  Have you done anything else to treat the 

pain?
Patient: No.
Pharmacist: Have you taken any medications?
Patient: No.
Pharmacist: Do you have any allergies to medications?
Patient: No.
Pharmacist:  Have you had success with any pain medi-

cation in the past?
Patient:  I really have never taken anything, except a 

Tylenol for headache.
Pharmacist:  This sounds like pain from your muscles. 

Let’s look at the products in the next aisle. 
If this pain continues for longer than 3 days, 
if it continues to worsen, or you can no lon-
ger move your shoulder, you should see 
your physician.

7.1

Sample Interaction 
between a Pharmacist 
and a Patient with Pain
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may be more useful during the postoperative period because 
its verbal nature eliminates the need for visual and motor 
coordination. 

 A verbal rating scale uses words rather than a line or num-
bers as descriptors for the level of pain (see Fig. 7.3). Scales 
may include descriptors such as  no pain ,  mild ,  moderate , and 
severe . Pain relief also may be defi ned as  none ,  slight ,  moder-
ate , or  good . Because it restricts the patient’s choice of words, 
this scale does not allow for fi ne discrimination of pain. 

 The various single-dimension instruments are compared in 
Table 7.4. 

 Multidimensional Instruments  Multidimensional instru-
ments, like single-dimension instruments, assess the level of 
pain endured by the patient. However, these instruments also 
provide some measure of the other aspects of pain (e.g., be-
havioral and emotional responses). Examples of multidimen-
sional assessment tools include a pain diary, pain drawings, 
the faces pain scales, the Wisconsin Brief Pain Questionnaire, 
and the McGill Pain Questionnaire. These tools are compared 
in Table 7.5. 

 Single-Dimension Instruments  The visual analog scale 
(VAS) is one of the most commonly used instruments for pain 
assessment (Fig. 7.3). This linear scale is a visual representa-
tion of the gradation of pain severity that a patient might 
experience. The range of pain is represented by a 10-cm line, 
with or without marks at each centimeter. Anchors at each 
end may be numerical or descriptive. One end represents  no 
pain , whereas the other represents  the worst pain imaginable . 
The scale may be either vertical or horizontal in orientation. 

 The major advantages of the VAS are its simplicity and 
ease of application. A pharmacist can readily use this as a 
quick assessment tool in any practice situation. During the 
postoperative period, however, use of the VAS may be lim-
ited because of the need for visual and motor coordination 
as well as the ability to concentrate. The VAS also can be 
adapted into a pain relief scale by using the anchors  no relief
and  complete relief . 

 An alternative to the VAS is the verbal numerical scale 
(see Fig. 7.3). This scale uses numbers from 0 to 10 to rep-
resent the level of pain. The same anchors are used as on 
the VAS or the pain relief scale. The verbal numerical scale 

A No
pain

No
pain

No
relief

Worst pain
imaginable

Worst pain
imaginable

B

C None Mild Moderate Severe

Complete
relief

FIGURE 7.3  Single-dimension assessment tools. (A) Visual analog scale. (B) Verbal numerical scale. 
(C) Verbal rating scale.

TABLE 7.4  Single-Dimension Pain Assessment Instruments

Instrument Type of Patient Type of Pain Advantages Disadvantages

Visual analog 
scale (VAS)

Children �7 years 
of age

Adults

Current pain Simple
Independent of language
Easily understood
Valid for pain intensity
Reproducible
Older people may have 

diffi culty

Monodimensional
Scale imposes limits
Visual and motor coordi-

nation required

Verbal numerical 
scale

Adults Current pain Same as VAS
Eliminates need for visual 

and motor coordination
May be easier to use than 

VAS

Monodimensional
Scale imposes limits

Verbal rating 
scale

Adults Current pain Simple, easy to administer
Sensitive to dosage, sex, 

and ethnic differences
Superior to VAS in assess-

ing acute pain
Valid for pain intensity

Restricted choice of words 
that represent pain

Does not allow for fi ner 
pain assessment

Assumes equal distance 
between word descrip-
tors the effects of 
analgesics
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TABLE 7.5  Multidimensional Pain Assessment Instruments

Instrument Type of Patient Type of Pain Advantages Disadvantages

Pain diary Adults Previous pain Reliable
More accurate than memory 

recall for actual drug 
ingestion

Understand pain patterns 
(electronic)

Time and effort
Dependent on accurate recording
Dependent on verbal or motor 

skills
Expensive (electronic)

Pain drawings Children �8 years 
of age

Adults

Current pain Used by nonexpert assessors
High degree of reliability 

over time
Discriminatory ability

Do not measure actual intensity 
of pain

Inadequate for measurement of 
pain in discrete areas

Faces pain scale Children �3 years 
of age

Varies with 
specifi c scale

Current pain Full development of verbal 
facility and conceptual un-
derstanding not required

Simple, easy to use
Minimal instruction required

All faces pain scales are not ap-
propriate for all audiences

Differentiation between middle 
faces on the scale often diffi cult

Wisconsin Brief Pain 
Questionnaire

Adults Cancer pain
Noncancer pain

Reliable
Valid
Easy to administer
Interviewer may administer

Does not address emotional sig-
nifi cance of pain or situational 
infl uences of pain behavior

McGill Pain 
Questionnaire

Adults Cancer pain
Noncancer pain

Reliable
Valid
Widely applicable
Consistent

Construct of the pain rating index
Requirement of intellectual capac-

ity and suffi cient vocabulary
May not be applicable in patients 

of different cultures or language
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 A pain diary is an oral or a written account of a patient’s 
day-to-day experiences and behavior. This type of report is 
helpful in monitoring daily variations in disease states and in 
the patient’s response to therapy. Patients record their pain 
intensity as it relates to behaviors such as activities of daily 
living, sleep, sexual activity, when pain medication is taken, 
meals, housekeeping, and recreational activities. 

 Pain drawings are fi gures of the human body on which a 
patient is asked to shade in the areas where he or she is hav-
ing pain (Fig. 7.4). Such drawings can be used to assess the 
location and distribution of pain, but they are not helpful in 
assessing the intensity of pain. Pain drawings can be com-
pared over time to assess changes in response to treatment. 
Pain within small, confi ned areas (e.g., the head) cannot be 
adequately assessed with the use of pain drawings. 

 The faces pain scales were developed in response to the 
need for an assessment instrument that could be used with 
children. Verbal and conceptual development limits use of the 
previously mentioned assessment tools to children older than 
7 years of age. Using a faces pain scale, however, children 
grade their pain by choosing the picture that best matches 
their level of pain. The choice is then scored by assigning the 
number that corresponds with the face selected. The Wong-
Baker FACES pain rating scale (Fig. 7.5) uses six cartoon 
faces, ranging from a smiling face to a sad, crying face, with 
each face labeled from 0 to 5. 

 The Wong-Baker scale also illustrates three limitations 
that occur with many of these scales: First, use of a smiling 
face at the  no pain  end of the spectrum assumes that pain ex-
ists on a continuum from pleasure to pain (i.e., that  no pain  is 
equivalent to pleasure or happiness). A number of researchers 

oppose this position. The scale developed by Bieri and associ-
ates (Fig. 7.6) has eliminated this concern. Second, the best 
scale realizes equal intervals of change in the severity of pain 
displayed on the faces that are used, but this has not been 
established for a number of the faces pain scales. Last, the 
Wong-Baker FACES scale requires that the patient needs to 
be able to understand the instructions and select a fact that 
illustrates the pain he or she is experiencing. It should never 
be used with unresponsive patients or to compare the patient’s 
face to the scale to determine the level of pain. Several of these 
scales also use photographs of children in increasing levels of 
pain; an additional limitation exists in these particular scales 
in that the pictures have not been tested with children from 
culturally diverse populations. 

 The Wisconsin Brief Pain Questionnaire contains 17 ques-
tions directed toward assessing pain history, intensity, location, 
quality, interference with daily activities, effect on mood, and 
overall enjoyment of life. This test can be self-administered, or 
it can be administered by an interviewer with equivalent results. 

 The McGill Pain Questionnaire (MPQ) (Fig. 7.7) con-
sists of four parts: (1) a pain drawing, (2) a pain rating index 
(PRI), (3) questions about previous pain experience and loca-
tion of pain, and (4) the present pain intensity index. The PRI 
consists of 78 adjectives, which are divided into 20 groups. 
Each set contains as many as 6 of these words in ascending 
order of quality. Groups 1 to 10 describe sensory qualities 
of the pain (e.g., temporal, spatial, thermal). Groups 11 to 
15 describe affective qualities of the pain (e.g., tension, fear, 
autonomic properties). Group 16 describes the evaluative di-
mension, and groups 17 to 20 are miscellaneous and include 
words specifi c for certain conditions. A numerical rating is 
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FIGURE 7.4  Pain drawings. Areas of pain are indicated 
using various symbols or shadings: � � � for numbness, ooo 
for pins/needles, xxx for burning, / / / for stabbing, and 			 
for aching.

0
No Hurt

2
Hurts Little Bit

4
Hurts Little More

6
Hurts Even More

8
Hurts Whole Lot

10
Hurts Worst

FIGURE 7.5  Wong-Baker FACES Pain Rating Scale. (Printed with permission from Wong-Baker FACES 
Foundation. www.wongbakerFACES.org. Accessed on April 6, 2015.)

FIGURE 7.6  Bieri and associates faces pain scale. (Reprinted with permission from Bieri D, Reeve RA, Champion CD, 
et al. The faces pain scale for the self-assessment of the severity of pain experienced by children: development, initial vali-
dation, and preliminary investigation for ratio scale properties. Pain 1990;41:139–150.)
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Patient’s Name Date

McGill Pain Questionnaire

Time

PRI:  S A
(1–10) (17–20) (1–20)(11–15) (16)

1. Flickering
    Quivering
    Pulsing
    Throbbing
    Beating
    Pounding

11. Tiring
      Exhausting

12. Sickening
      Suffocating

13. Fearful
      Frightful
      Terrifying

14. Punishing
      Gruelling
      Cruel
      Vicious
      Killing

16. Annoying
      Troublesome
      Miserable
      Intense
      Unbearable

17. Spreading
      Radiating
      Penetrating
      Piercing

18. Tight
      Numb
      Drawing
      Squeezing
      Tearing

20. Nagging
      Nauseating
      Agonizing
      Dreadful
      Torturing

0   No pain
1   Mild
2   Discomforting
3   Distressing
4   Horrible
5   Excruciating

19. Cool
      Cold
      Freezing

15. Wretched
      Blinding

2. Jumping
    Flashing
    Shooting

3. Pricking
    Boring
    Drilling
    Stabbing
    Lancinating 

4. Sharp
    Cutting
    Lacerating

5. Pinching
    Pressing
    Gnawing
    Cramping
    Crushing

6. Tugging
    Pulling
    Wrenching

7. Hot
    Burning
    Scalding
    Searing

8. Tingling
    Itching
    Smarting
    Stinging

9. Dull
    Sore
    Hurting
    Aching
    Heavy

10. Tender
      Taut
      Rasping
      Splitting

PPI

E M PRI(T) PPI

Brief
Momentary
Transient

Rhythmic
Periodic
Intermittent

Continuous
Steady
Constant

Comments:

am/pm

E � External
I  � Internal

FIGURE 7.7  McGill Pain Questionnaire. (Adapted with permission from Wall PD, Melzack R, eds. Textbook 
of Pain. London: Churchill Livingstone, 1984:199.)

achieved by assigning a number to each adjective and then 
summing those numbers based on the words chosen to fi nd a 
total (i.e., the PRI[T]). 

 Although the words of the PRI are grouped appropriately, 
criticism revolves around the lack of equidistance between 
words within each subset; the unequal number of descrip-
tors within each subset; the imbalance between the number of 
sensory, affective, and evaluative components; and the mode 

by which the tests are analyzed. Despite this controversy, the 
MPQ is one of the most widely used assessment instruments. 
The major limitation of the MPQ is the requirement that the 
patient understand the words that are used in the test. Thus, 
any intellectual and verbal limitations on the part of the pa-
tient would make this instrument an inappropriate choice. 
The MPQ also may have limited use in patients from different 
cultures or whose fi rst language is not English. 
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 ■ Verbal complaints of pain
 ■ Taking of medicine
 ■ Seeking treatment
 ■ Impaired or changed physical or social functioning

 ■ Withdrawal
 ■ Refusal to eat or play
 ■ Restlessness
 ■ Agitation
 ■ Shortened attention span
 ■ Confusion
 ■ Irritability
 ■ Dizziness
 ■ Sweating
 ■ Fatigue

 ■ Facial expressions
 ■ Grimacing
 ■ Wrinkled forehead
 ■ Tightly closed or widely opened eyes or mouth
 ■ Other distorted expressions

 ■ Body movements
 ■ Guarding
 ■ Rocking
 ■ Pulling legs into the abdomen
 ■ Increased head/fi nger movements
 ■ Rubbing painful areas
 ■ Inability to keep still
 ■ Pacing
 ■ Change in gait
 ■ Protective posturing
 ■ Flailing of limbs
 ■ Lack of usual movement

 ■ Vocalizations
 ■ Crying
 ■ Whimpering
 ■ Fussing
 ■ Grunting
 ■ Groaning
 ■ Moaning
 ■ Screaming

aIn the context of the text, all the items in this box would be objective 
signs of pain when observed by a healthcare professional, family member, 
or caregiver. If the patient reported one of these behaviors during the pain 
interview, it would be classifi ed as a subjective symptom.

7.2 Pain Behaviorsa
 This discussion has focused only on a few of the available 

pain assessment instruments. Pharmacists should evaluate 
their patient population and choose the one or two instru-
ments that seem most appropriate. Individual patient situa-
tions may warrant the use of a particular assessment tool. 
Note that these tools are directed at assessing the character 
of pain and its impact on the patient and his or her quality of 
life; use of a pain assessment tool cannot replace the patient 
interview and medication history. Most important, pharma-
cists should regularly assess pain, and the assessment should 
be documented. 

 Objective Information 
 Currently, pain cannot be measured directly. Therefore, to 
augment the information obtained through self-reports or in 
cases when self-reports cannot be obtained, pharmacists must 
rely on observations of pain behaviors and/or physiological 
changes associated with pain. Most important, a lack of ob-
jective information does not rule out the presence of pain in 
a patient. 

 Behavioral Observations 
 Pharmacists often must rely on observing displays of behav-
iors that are associated with pain (Box 7.2). The most com-
mon facial actions associated with pain include lowering of 
the brow, narrowing of the eyes by tightening the lids, and 
raising the cheeks in varying degrees. Identifi cation of pain 
behaviors also may be obtained from a family member or 
caregiver. Objective measurement of pain behaviors can be 
affected by many factors, such as the pharmacist’s effect on 
the patient’s behavior; the environment in which the behav-
ior is observed (e.g., pharmacy, clinic); the fi nancial resources 
available to the patient; and the role of parents, spouses, or 
signifi cant others. Remember that even though these behav-
iors are identifi ed as objective measures of pain, they do not 
directly measure the pain stimulus—or the psychological suf-
fering that occurs. 

 Physiological Indicators 
 In acute pain syndromes, physiological changes in response 
to pain are common. Tachycardia, tachypnea, sweating, pal-
lor, and extreme anxiety can be measured. Traumatized areas 
may be red and swollen in appearance; Chapters 4 and 5 
review appropriate physical assessment techniques for these 
symptoms. Physiological changes are uncommon in chronic 
pain syndromes, however, because the body has time to com-
pensate or adjust to the pain sensation and its physical im-
pact. In specifi c syndromes (e.g., headache, low back pain), 
more complex physiological measures (e.g., electromyogra-
phy, which records the contraction of a muscle as a result of 
electrical stimulation) may be appropriate. In general, physi-
ological assessment has the most value in the assessment of 
acute pain and of pain in newborns and infants. 

 Special Considerations 
 Pediatric Patients 
 Undermedication of pain in children is a signifi cant problem. 
In the past, a contributing factor to undermedication was the 
lack of an appropriate assessment device. Recent advancements 

in our understanding of pain in children, however, along with 
development of age-appropriate assessment tools, have in-
creased our success in medicating pediatric pain. Nevertheless, 
use of the assessment techniques outlined earlier is limited in 
children by development of their cognitive skills. 

 Subjective Assessment  The pharmacist should be able to 
conduct a pain interview with a child as young as 5 years of 
age. Special effort should be made to create a nonthreatening 
environment for the interview. Although self-report assess-
ment techniques can be used in young children, their verbal 
communication about pain will be limited by their vocabu-
lary; children may use only words such as  hurt  or  owie  or 
booboo  to describe pain. The parent or caregiver, however, 
often can provide supplemental information. Behavioral 
or physiological signs of pain are useful in older as well as 
younger children. 
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 Subjective Assessment  The method in which an interview 
with an elderly patient is conducted depends on recognizing 
and accommodating any physical or mental impairment. Al-
terations in hearing, vision, psychomotor function (e.g., fi nger 
dexterity, fi ne motor skills), verbal language, and cognitive 
skills (e.g., memory, conceptualization)—either as a normal 
part of aging or as a result of disease—will affect a patient’s 
ability to identify and to communicate pain when it occurs. 
The time needed to complete specifi c assessments must be 
considered, as older people may be less able to tolerate long 
assessment sessions. 

 Table 7.6 outlines numerous techniques that the pharma-
cist can use to maximize the outcome of a pain assessment 
interview. Asking the patient to describe the pain or to read 
an assessment tool may provide the pharmacist with an in-
dication of the patient’s sensory ability. Other simple screen-
ing tools (e.g., the Mini-Mental Status Questionnaire) may be 
useful in identifying impaired mental processes. Elderly pa-
tients with cognitive and/or verbal impairment are the most 
diffi cult to assess. In this case, observations of pain behaviors 
by the pharmacist or a caregiver become the primary mode for 
assessing pain. Behaviors that may be displayed in elderly pa-
tients suffering from pain are discussed in the following text. 

 Use of single-dimension instruments such as the VAS may 
be preferred with elderly patients because these instruments 
are quick and less fatiguing. However, in patients with acute 
pain, lower levels of education, impaired cognition, or im-
paired motor coordination, the VAS may be too abstract. Fur-
thermore, the normal horizontal presentation of the VAS may 
be less appropriate as the ability to think abstractly declines. 
In this case, the vertical presentation of the VAS, which often 
is referred to as the “pain thermometer,” may be more effec-
tive. In this presentation, the 0 constitutes the bottom of the 
thermometer, with the numbers increasing to 10 at the top 
(much like the increasing degrees on a thermometer). Verbal 
numerical scales and verbal rating scales would be preferred 
when assessing pain intensity and quality. 

 Multidimensional instruments such as the MPQ are com-
plex and time-consuming but are preferred to capture the 
overall pain experience. The vocabulary may be hard for el-
derly patients to understand, and the number of word choices 
may be overwhelming. Reading competency also must be de-
termined before administering this instrument. In addition, 

 The VAS or verbal numerical scale is best used with chil-
dren older than 8 years of age; however, it has been used 
with those as young as age 5 years. Self-report scales based 
on numbers of objects (e.g., Pieces of Hurt—poker chips) are 
preferred for children 3 to 4 years of age; increasing color in-
tensity or a series of faces or photographs are more appropri-
ate for children between 4 and 12 years of age (see Figs. 7.5 
and 7.6). In children younger than age 3 to 4 years, the phar-
macist must rely more on behavioral or physiological mea-
sures of pain using tools such as the Face, Legs, Activity, Cry, 
Consolability (FLACC) scale. 

 Objective Assessment  Objective assessment of pain in 
children will vary depending on their age and level of devel-
opment. Pain assessment in newborns and preverbal infants 
relies on behavioral measurements (e.g., facial expression). 
Crying is useful in determining the urgency of the required 
response, but it is not helpful in quantifying pain. Infants in 
pain may withdraw, exhibit eating and sleeping disturbances, 
and have diffi culty establishing relationships (see Box 7.2). 
Physiological assessment such as cardiovascular parameters 
(e.g., heart rate, rhythm, cardiac output) provide immediate 
feedback in newborns and infants, but these cannot be used 
in premature infants. Facial expression appears to be the most 
specifi c and consistent behavioral evidence for infant pain 
and consists of a lowered brow; eyes squeezed shut; deepened 
nasolabial furrow; opened mouth; and often a taut, cupped 
tongue. Preschool children may be able to provide minimal 
self-reporting of pain; however, these children may become 
clingy, immobile, and lose motor skills, verbal abilities, and 
sphincter control in response to pain. Pain may be expressed 
by brow lowering, eye blinking and narrowing, and cheek and 
upper lip raising. Children younger than age 5 years may start 
to deny pain because the caregivers’ responses (e.g., dressing 
changes, intramuscular injections) often produce more pain; 
often, these children also may interpret pain as a punishment 
for a wrongdoing. School-aged children may exhibit more 
subtle behavioral changes. Pain may result in aggressiveness, 
extreme shame (more frequent in patients with burns), and 
nightmares, which may cause them to withdraw. The feeling 
that they are losing control and concern over the reaction 
of their peers may result in increased levels of anxiety. Ado-
lescents often respond to chronic pain with extreme opposi-
tional behavior and depression. 

 Behavioral and physiological measures of pain (e.g., cry-
ing, facial expression, verbal complaints, motion, touch) may 
be quantifi ed using several assessment instruments. Regard-
less of the scale used, training, consistency, ease of use, and 
time required to complete the tool are essential characteristics 
to consider. In cases where self-report is inappropriate and 
behavioral changes are absent or inconclusive, the Agency for 
Health Care Policy and Research notes that an analgesic trial 
can be diagnostic as well as therapeutic. 

 Geriatric Patients 
 Pain is a common complaint in elderly patients, but they may 
not report pain for numerous reasons (Box 7.3). Assessment 
of pain in these patients should be preceded by an evalua-
tion of hearing, vision, speech, sensory, and cognitive ability. 
Impairments in any of these areas may signifi cantly affect the 
mode and manner in which pain is assessed. 

 ■ Belief that pain is a natural part of growing old and is 
something they must live with

 ■ Belief that pain only gets worse over time
 ■ Treatment of pain will not produce any meaningful benefi t
 ■ Fear of the consequences (e.g., hospitalization)
 ■ Fear that their pain is a forecast of serious illness or 

impending health
 ■ Inability to understand the medical terminology used 

by healthcare providers
 ■ Belief that showing pain is unacceptable
 ■ Misunderstanding that symptoms may be a result of 

the pain
 ■ Fear of addiction or dependence

7.3
Reasons Why Elderly Patients 
Do Not Report Pain
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who are unresponsive and can indicate the presence of pain, 
which is undetected by healthcare professionals. 

 Objective Assessment  As with children, behavioral observa-
tion of elderly patients is an important component of the pain 
assessment process. An acceptance that pain must simply be en-
dured, fear that reporting pain may result in loss of autonomy, 
and fear that pain is a sign of serious illness—or even impend-
ing death—all contribute to a failure to report pain in this age 
group (see Box 7.3). Signs of physical pain that pharmacists or 
family members may observe or changes in a patient’s normal 
presentation are extremely important when assessing patients 
who are confused or lack verbal skills (see Box 7.2). Patients 
suffering from chronic brain diseases (e.g., Alzheimer’s, hydro-
cephalus, encephalopathy) are totally dependent on the obser-
vational skill of healthcare professionals, family members, and 
caregivers for recognition of pain. The following are examples 
of changes in baseline behavior when a patient experiences pain: 

 ■  Quiet, withdrawn behavior in a patient who normally 
moans and rocks 

 ■  Rapid blinking, with slight facial grimacing, in a quiet, 
nonverbal elder 

 ■  Agitation and combative behavior in a normally friendly, 
outgoing individual 

 ■  Accurate description of the location of pain in a patient 
who normally has extremely disjointed verbalization 

 Elderly patients may also have atypical presentations of 
normal clinical pain syndromes. A signifi cant number of 
myocardial infarctions in this age group occur without pain. 
Peptic ulcer disease, appendicitis, and pneumonia may elicit 
behavioral change while the patient only complains of mild 
discomfort. Abdominal emergencies may present as chest 
pain. Such comorbid conditions as well as the impact from 
medications on pain and function must be considered as part 
of the assessment process. 

 Behavioral and physiological changes in elderly patients 
also can be quantifi ed using assessment tools. Adaptation of 
tools developed for children who are unable to communicate 
pain verbally (e.g., the faces pain scales, color tools) can be 
useful in the impaired elder. 

 Gender and ethnic differences in patients should be con-
sidered as well when assessing any patient in pain. In general, 
African American, Mexican American, and Caucasian women 
tend to express pain more openly than men of the same eth-
nicities. Variations among ethnic groups regarding the expres-
sion of pain also could dramatically affect self-reported modes 
of pain assessment. Regardless of variations in patient demo-
graphics and diseases, effective pain assessment is crucial in 
the quest to provide optimal pain management to all patients. 

 Pregnant Patients 
 Although any pain syndrome can be experienced during preg-
nancy, the experience of labor pain is unique to this subgroup 
of patients. 

 Subjective Assessment  The experience of labor pain in-
volves both a sensory and affective dimension which varies 
throughout the phases of labor. Therefore, routine assessment 
should occur throughout the labor process. 

TABLE 7.6  Recommendations for 
Communication with Impaired Elderly Patients

Impairment Intervention

Hearing Position the patient facing the 
interviewer.

Minimize extraneous noise.
Use adequate lighting.
Monitor tone, pacing, and speed of voice.
Minimize verbal questions and 

instructions (severely impaired).
Use written questions (severely impaired).

Vision Increase lighting with nonglare bulbs.
Use buff, orange, or yellow nonglare 

paper.
Use large, simple lettering with both 

uppercase and lowercase letters.
Ensure adequate spacing between lines.
Avoid italics.
Minimize decorative or inappropriate 

drawings.
Use line drawings with thick outlines 

rather than full-color photographs.

Psychomotor Use quicker and less fatiguing methods of 
assessment.

Graduate page width.
Number pages.
Print only on one side of the paper.

Verbal Use written questions or written responses 
to verbal questions (if no cognitive 
impairment).

Observe behaviors (if cognitive 
impairment present).

Cognitive Maintain patient’s attention.
Confi rm understanding of questions.
Keep content simple.
Explain medical terminology.
Use examples and demonstrations.
Observe for behaviors associated with 

pain.
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elderly patients may not be able to concentrate long enough 
to complete the MPQ. In this case, the one-page, short-form 
MPQ may be an alternative. The Brief Pain Inventory and 
Geriatric Pain Measure are also both appropriate for use in 
the geriatric population. Pain diaries can provide much useful 
information; however, some elderly patients may have trou-
ble completing a diary because of defi ciencies in fi ne motor 
skills or cognitive ability. Pain drawings are effective methods 
for determining pain location in elderly patients who cannot 
describe their pain verbally. They are also helpful because 
elderly patients often have more than one site of pain. The 
faces pain scales, which were developed for pain assessment 
in children, may be useful in elderly patients with diffi culties 
in language or mental capacity. The Pain Assessment Check-
list for Seniors with Limited Ability to Communicate (PACS-
LAC) and the Pain Assessment in Advanced Dementia Scale 
(PAINAD) are validated for use in patients with dementia or 
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 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. You have decided to assess pain in all patients receiving 
a new prescription for an analgesic as well as with each 
additional refi ll. What assessment technique or instru-
ment would you use, and why? 

  2. A 65-year-old woman with degenerative joint disease is 
taking chronic nonsteroidal anti-infl ammatory agents for 
the management of pain. During the last 6 months, she 
has had four different agents prescribed. What questions 
would you ask this patient during a pain assessment? 

  3. A 37-year-old woman was admitted to your hospital 
with a new diagnosis of breast cancer that has metas-
tasized to the bone. She indicates that her pain is a 10 
on the VAS. While completing a medication history, 
she indicates that she has a history of substance abuse. 
How would this information affect your method of pain 
assessment? 

 In response to questions by the caregivers, women may 
experience uterine pain as well as referred pain that they may 
identify as being in their abdomen, lower back, hip bones 
(iliac crests), gluteal area, or thighs. Labor pain may be de-
scribed as widespread or localized. 

 Descriptors used for sensory pain include cramping, sharp, 
aching, stabbing, heavy, pulling, throbbing, hot, or shooting. 
Emotionally, women may describe their pain as being exhaus-
tive, intense, and troublesome. 

 Women experiencing back pain during labor describe 
those sensations as pressing, pulling, stinging, heavy, hot, 
aching, or taut. Emotionally, they describe the pain as tiring, 
sickening, and annoying. 

 Variations in labor pain can occur if a woman has a his-
tory of dysmenorrhea (↑ pain) and menstruation-related back 
pain (↑ back pain in labor). 

 Although ethnicity itself does not appear to vary the pain 
response, accepted cultural norms may impact a woman’s 
perception of pain. 

 Objective Assessment  Pain assessment tools used during 
labor pain should include a sensory and an affective compo-
nent such as the MPQ. Assessment should be completed fre-
quently, as the pain experience varies with the phase of labor. 

 The wider the cultural difference between the patient and 
the caregiver, the less accurate the caregiver’s assessment of 
the patient’s pain. 

 SUMMARY OF PAIN ASSESSMENT 
 There is no single pain assessment strategy, whether subjective 
or objective, that is suffi cient by itself. The pharmacist should 
use a hierarchy of assessment techniques when trying to assess 
pain in his or her patients. First and foremost, self-report is the 
gold standard when assessing pain. Second, your assessment 
should search for potential causes of pain. Third, observe your 
patient’s behavior using a validated behavioral tool appropri-
ate for your patient. Fourth, consider surrogate reporting from 
family members such as parents and/or caregivers. Finally as a 
last resort, an analgesic trial can be used. It is vital to rely on 
more than one piece of evidence when assessing pain. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Compare and contrast the characteristics of acute and 
chronic pain. 

  2. Compare and contrast the words patients commonly 
use to describe somatic versus visceral pain. 

  3. What is the primary method used for assessing a pa-
tient in pain? 

  4. The “PQRST” mnemonic is used in completing a pain in-
terview. What does each letter in the mnemonic stand for? 

  5. What pain assessment instruments are most appropri-
ate for use with children? 

  6. What two types of objective information can be gath-
ered during a pain assessment? 

  7. What type of behavioral manifestations of pain might 
be seen in children? How does this compare with be-
havioral manifestations in elderly patients? 

  8. What type of physiological changes might represent a 
pain response? 

Skill Development Activities

Pain is the most common symptom among patients. 
Therefore, it is vital that pharmacists are skilled in ef-
fectively assessing patients suffering from pain. The 
following is a list of possible activities that could be in-
corporated into a skills lab session to give the student an 
opportunity to learn and practice the skills necessary to 
assess pain.

 ● Using a standardized patient, assess pain using a stan-
dardized instrument such as the MPQ.

 ● Complete a pain interview and develop recommenda-
tions and an assessment plan for a patient receiving 
medications to manage his or her pain.

 ● Document the interview and subsequent recommenda-
tions and assessment as part of a medication therapy 
management intervention.
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GLOSSARY TERMS

 ◗ Acne
 ◗ Alopecia
 ◗ Candidiasis
 ◗ Carbuncle
 ◗ Chickenpox (varicella)
 ◗ Chloasma
 ◗ Diaper rash
 ◗ Eczema
 ◗ Furuncle
 ◗ Folliculitis
 ◗ Impetigo
 ◗ Linea nigra
 ◗ Measles
 ◗ Onychomycosis
 ◗ Pediculosis
 ◗ Purpura
 ◗ Shingles (herpes zoster)
 ◗ Stevens-Johnson syndrome
 ◗ Striae
 ◗ Xerosis

 ANATOMY AND PHYSIOLOGY OVERVIEW 
 The skin, also known as the integumentary system, is the largest organ 
of the body. The nails and hair are considered to be appendages of the 
skin rather than independent anatomic entities. 

 Skin 
 The skin functions as a two-way barrier: It helps to contain body fl u-
ids and prevent dehydration of the internal body components, while 
keeping out infectious organisms and toxic substances. It also protects 
internal structures from mechanical injury, such as external trauma 
and damage caused by less obvious sources (e.g., ultraviolet radia-
tion). Skin serves as the medium for blood fl ow and for waste excre-
tion through the sweat glands. These two functions are also tied into 
the maintenance of body temperature and hydration. In addition to 
the more commonly understood functions, however, the massive sen-
sory innervation of the skin allows one to sense the environment’s 
texture, temperature, and moisture. The skin also plays a valuable 
role in expressing emotions, mediated by the brain, through move-
ment of the underlying musculature and dilation or constriction of the 
underlying blood vessels to reveal embarrassment, fear, anger, shock, 
and many others. 

 The skin is divided into three main layers: (1) the epidermis, (2) the 
dermis, and (3) the hypodermis (subcutaneous tissue) (Fig. 8.1). The 
 epidermis  is composed of fi ve layers of squamous epithelial cells, 
the most common of which are keratinocytes. Keratinocytes are cells 
responsible for the production of keratin, the structural protein of 
the skin, hair, and nails. These cells are believed to be involved in 
the immune process by fi rst releasing immunoglobulin A and then 
interleukin-1, which triggers the activation of T cells. The innermost 
layer, the  stratum germinativum , is also referred to as the basal cell 
layer. Approximately half of the keratinocytes move from the basal 
cell layer up through all the other epidermal layers. While moving 
through the layers, their structure changes and the cells begin to fl at-
ten, lose their nuclei, and eventually dry out. When these cells reach 
the outermost layer, the  stratum corneum , they become known as 
horn cells. This is why the stratum corneum is also called the horny 
layer. These dead horn cells are then shed. This regeneration cycle 
takes approximately 1 month. Generally, the moisture content of the 
epidermis ranges from 10% to 20%. If it falls too low, then dry skin, 
cracks, and fi ssures can develop. 

 The second major cell type of the epidermis, the melanocyte, is 
found in the basal layer. The ratio of keratinocytes to melanocytes 
is 10:1. Although the number of melanocytes is fairly constant 

115-139_Jones_08_final.indd   116115-139_Jones_08_final.indd   116 5/23/15   3:50 AM5/23/15   3:50 AM



 Chapter 8     Skin, Hair, and Nails 117

hold muscles and bones to their sites of attachment. This also 
provides the skeleton with its ability to function. In addition, 
collagen is responsible for giving the skin its resistance to in-
jury from external forces. Reticulum fi bers, which are also 
part of the connective tissue system, are smaller than collagen 
but function in much the same way. 

 Vascularization of the skin ends in the dermis. Arterioles 
and lymphatic vessels coming from the subcutaneous tissue 
supply the entire dermis, and these arterioles become the cap-
illaries that supply the upper level (papillary area). In addition 
to blood vessels, the dermis contains a massive number of 
nerves that contribute to the sensations of pain, temperature, 
itch, touch, and pressure. 

 The third layer of skin, the  hypodermis  (or subcutis), is com-
posed of fat cells (adipose tissue), collagen, and larger blood 
vessels. The fatty tissue affects the regulation of body heat and 
provides a cushioning effect from external pressure and injury. 

 Several additional structures are also found in the dermis. 
These are referred to as epidermal appendages (or adnexa) be-
cause they terminate at the epidermal surface even though they 
exist within the dermis. They include two different types of 
sweat glands: the eccrine and apocrine units. The function of 
the apocrine units in humans is not well understood, but the 
eccrine units are responsible for the composition and excretion 
of sweat. Eccrine units supply all areas of the skin, but they are 
found in greater numbers in the axillae, on the forehead, and 
on the soles of the feet and palms of the hands. The sebaceous 
glands, another appendage, are found on all areas of the body 
except for the soles of the feet and palms of the hands. The 
largest concentration of these glands is on the scalp, face, and 
back. These glands grow in size and become active at puberty 
with the increased production of androgenic hormones. Seba-
ceous glands are almost always attached to a hair follicle; the 
exceptions are around the areolas of women, the prepuce, the 
border of the lips, and the eyelids. The sebaceous glands pro-
duce sebum, a waxy mixture that hydrates the skin and hair. 

 The thickness of the stratum corneum is the same in both 
dark- and fair-skinned people, but the densities of these lay-
ers are different. The signifi cance of this difference, however, 
is not known. The difference in skin pigmentation, which 
is caused by the amount of melanin, affects the amount of 
ultraviolet (UV) radiation that penetrates the skin. This re-
duces damage to the skin from both UVA and UVB radiation. 
People with dark skin have a greater likelihood of hypo- and 
hyperpigmentation disorders and of diseases such as bullous 
lupus erythematosus. Without doubt, differences exist in the 
skin structure of dark-skinned individuals compared to light-
skinned individuals. Certain disorders have a different pre-
sentation in dark-skinned individuals, and other disorders are 
almost unique to these same individuals. The most important 
point is that racially based differences do occur and that this 
possibility must be considered when assessing the patient. 

 Hair 
 A hair follicle is an insertion into the dermis of epidermal cells 
that forms the outer root sheath of a single hair (Fig. 8.2). 
Medial to the outer root sheath is an inner root sheath that 
surrounds the hair shaft. Moving vertically down the hair fol-
licle, a number of anatomic structures are found. The open-
ing in the epidermis, called the hair canal, is followed by the 
sebaceous gland duct. Below this is the arrector pili muscle. 

(despite racial origins), the variation in skin color is deter-
mined by the size and the number of melanosomes, or pig-
ment granules, produced by these cells. Both the size and 
the number are higher in individuals with naturally darker 
skin. Melanosomes migrate throughout the keratinocytes of 
the epidermis and produce the color pigment, melanin. Indi-
viduals with naturally darker skin have a greater amount of 
melanin than those with lighter skin. 

 The Langerhans cell is the third major cell type of the epi-
dermis. These cells are found in the stratum spinosum, just 
above the basal layer. Although they represent less than 5% of 
the cells in this layer, Langerhans cells are still involved in sev-
eral signifi cant activities, including production of interleukin-1 
as part of an immune response, induction of graft rejection, 
and development of allergic contact dermatitis. 

 The second layer of the skin, the  dermis , is normally 
40-fold thicker than the epidermis and is composed of a mu-
copolysaccharide substance. Within the dermis are mast cells 
and fi broblasts. Mast cells have receptor sites for immuno-
globulin E and contain a number of important compounds, 
such as slow-reacting substance of anaphylaxis, prostaglan-
din E 2 , and histamine. Fibroblasts synthesize the structural 
support components of the skin (i.e., elastic fi bers, collagen, 
and reticulum fi bers). 

 Elastic fi bers (elastic tissue) are so named because they give 
skin its elasticity. The primary component of these fi bers is 
elastin, an amorphous protein. Collagen, a fi brous protein 
that is a major component of the skin, accounts for more 
than 70% of its total weight. Known as connective tissue, 
collagen gives ligaments and tendons the strength needed to 
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crescent-shaped area that projects from under the nail fold of 
the fi nger is the part of the matrix that can be seen. It is called 
the lunula (little moon) and may not be seen on all fi ngers or 
in all individuals and generally is not seen in the other nails of 
the fi ngers or the toes. 

 The main part of the nail is the nail plate, which forms as 
cells of the matrix change and become horny fl at cells with a 
high degree of adherence. Underneath the nail plate is the nail 
bed, which grows out of the basal cell layer of the epidermis. 
The nail bed does not extend to the end of the nail plate. The 
area from the end of the nail bed to the distal groove of the 
nail is called the hyponychium. This area is important because 
many different medical conditions arise from this location. 

 Toenails grow at a slower rate than fi ngernails. In addi-
tion, fi ngernails of the same individual grow at different rates. 
Several factors can affect the rate of nail growth, including 
genetics, age (growth rate begins to slow during the third de-
cade of life), and weather (growth rate increases during the 
warmer times of the year). 

 Special Considerations 
 Pediatric Patients 
 The anatomy and physiology of human skin begins to change 
during the fetal growth period and continues to change 
throughout an individual’s life. For example, hair follicles are 
fi rst seen in the fetus at approximately 9 weeks of gestation, 
with their distribution being limited to the face. The major 
development of hair follicles, however, begins around the 
fourth month of gestation. The density of scalp hair (follicles/
cm 2 ) is actually highest at birth and then declines throughout 
one’s life. The distribution and growth of hair (e.g., facial, 
axillary, and pubic) is regulated by a variety of hormones 
that become active at puberty. The same is true for sebaceous 
gland disorders such as acne. In many cases, acne is an early 
sign that puberty is beginning, but in some cases, babies may 
be born with or develop mild acne during the fi rst year of life. 

 For pediatric patients, two considerations are important. 
First, certain dermatologic conditions, such as atopic derma-
titis, are most likely to occur in children. Second, in children 
younger than 6 months of age, the absorptive characteristics 
of the skin differ from those of adults. Because of this, infants 
may not be able to safely metabolize or excrete topically ab-
sorbed drugs because of the immature status of their systems. 

The hair follicle lies at an angle to the skin, and when the skin 
is subjected to cold temperature, the arrector pili muscle pulls 
on the follicle, causing it to move vertically. This piloerection 
(or “goose bump”) increases the relative thickness of the skin, 
further protecting the skin against injury from cold. At the base 
of the follicle is the papilla, within which cell growth occurs. 

 Hair follicles do not continuously produce hair. Rather, 
they go through cycles of growth, degeneration, and rest. 
Except for beard and scalp follicles, a typical cycle lasts 
several months; scalp follicles go through a cycle lasting, 
on average, 1,100 days. Although the number varies by ap-
proximately 10% depending on hair color, the average scalp 
contains approximately 100,000 follicles. Approximately 
100 hairs are lost from the scalp each day. Scalp hair grows at 
a rate of approximately 35 to 37 mm/day, but this growth can 
be affected by a variety of drugs, such as male and female sex 
hormones, thyroid hormones, and corticosteroids. 

 Each individual hair is composed of keratinized epithelial 
cells, which are held together by a variety of specialized pro-
teins. Ethnic background produces differences in the structure 
and texture of scalp hair, but this effect of ethnicity is not seen 
with hair on other parts of the body. 

 Nails 
 The nails are composed of keratinized cells and have several 
key anatomic segments (Fig. 8.3). The fi rst is the nail root or 
matrix, which begins at the base of the nail. The most proxi-
mal part is covered by epidermal tissue (nail fold) and is not 
visible to the eye. The tissue at the end of the nail fold is 
the cuticle, which adheres to the nail plate, moves with it a 
short distance as the plate grows, and then falls off. The light, 
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circumscribed, fl at, nonpalpable changes in skin color, such 
as a macule or patch; palpable, elevated solid masses, such as 
papules, plaques, nodules, tumors, and wheals; and circum-
scribed, superfi cial elevations of the skin formed by free fl uid 
in a cavity within the skin layers, such as vesicles, bulla, and 
pustules. Secondary lesions result from changes in primary 
lesions and include lesions that produce a loss of skin surface, 
such as an ulcer or fi ssure, as well as those that involve ma-
terials appearing on the skin surface, such as a crust or scale. 
Miscellaneous lesions include lichenifi cation, scars, atrophy, 
excoriations, burrows, comedo, telangiectasias, and nevi. 

 Because the skin is the largest organ of the body, a vast 
number of pathological conditions exist that involve the skin. 
Many of these conditions will prompt patients to consult a 
pharmacist for medical care or over-the-counter treatment 
recommendations. Pathological conditions in this section are 
divided into fi ve major categories: (1) infl ammatory condi-
tions, (2) infectious conditions, (3) adverse cutaneous drug 
reactions, (4) infestations, and (5) skin cancer. 

 Infl ammatory Conditions 
 Contact Dermatitis  Contact dermatitis refers to any rash 
which develops as a result of a substance coming into contact 
with the skin. It is generally an infl ammatory condition, may 
be acute or chronic, and is divided into two types: irritant 
(nonallergic) and allergic contact dermatitis. Irritant contact 
dermatitis may be caused by soap, detergent, or an organic 
substance, such as kerosene (Fig. 8.4). Allergic contact der-
matitis is immunological in nature and results when a sub-
stance acts as a hapten. The antigenic substance is picked up 
by the Langerhans cells, which then forward the modifi ed 
substance to the T cells, triggering the reaction. 

 Risk factors for the irritant type include: 

 ■  Acid, mild or strong 
 ■  Alkali, mild or strong 
 ■  Soaps 
 ■  Detergents 
 ■  Cosmetics 
 ■  Solvents 
 ■  Any substance that can irritate the skin 

 Risk factors for the allergic type include: 

 ■  Plant resins, such as in poison ivy and poison oak 
 ■  Metals such as nickel and cobalt found in jewelry 
 ■  Cement that contains chromium 
 ■  Latex and rubber 
 ■  Cigarette smoke 
 ■  Local anesthetics, especially of the “caine” type 
 ■  Neomycin 
 ■  Aminobenzoic acid (formerly PABA) 

 Irritant contact dermatitis usually presents within a few 
hours of exposure, whereas the allergic type can take several 
days to develop depending on the sensitivity of the exposed 
individual. Contact dermatitis is generally confi ned to the area 
of contact; however, in a highly sensitive person, a widespread 

 Geriatric Patients 
 Gross changes in aging skin include wrinkling; dryness, 
which causes the skin to feel rough; changes or unevenness 
in skin pigmentation; senile lentigines (brown color, age, or 
liver spots); reduced number of moles on the skin; and shiny, 
thin skin caused by atrophy within all three skin layers. These 
changes predispose the elderly to skin injuries, especially those 
resulting from shearing forces (e.g., decubitus ulcers). Aging 
skin is also likely to heal more slowly, and a 50% decrease in 
Langerhans cells in geriatric patients indicates a possible re-
duction in immunity to skin cancer. Because of the slow devel-
opment of skin cancers, elderly patients are more likely to have 
actinic keratoses, which are premalignant lesions on areas of 
skin that have had signifi cant exposure to the sun (e.g., the 
face and hands). In addition, a variety of skin disorders and 
complaints are more likely in older patients, such as pruritus, 
psoriasis, candidiasis, herpes zoster, seborrheic dermatitis, bul-
lous pemphigoid, and tinea pedis (athlete’s foot). As people get 
older, the vascularity of the skin is also reduced. Because of 
this, older patients may exhibit pallor (pale appearance) of the 
skin, feel cold, and suffer a greater degree of bruising. 

 Changes to the hair and nails also occur with aging. Older 
patients are more likely to exhibit thinning and/or graying 
hair as well as varying degrees of baldness. Decreasing estro-
gen levels with aging may cause women to develop facial hair. 
Older patients also have a greater likelihood of splitting nails 
and of change in nail color. Both the size of the lunula and 
the thickness of the nail plate are reduced. Elderly individuals 
are also more likely to have dystrophic toenails, longitudinal 
ridges, onycholysis, and slowed nail growth. 

 Pregnant Patients 
 Pregnancy produces many hormonal changes in the mother, 
including elevated levels of progesterone and estrogen, as well 
as in hormones produced by the placenta, such as human cho-
rionic gonadotropin. The roles of maternal and placental hor-
mones in the development of dermatologic disorders are not 
well understood, but many skin changes are seen during preg-
nancy. For example, hyperpigmentation of the skin may occur 
around the areolae, genitalia, and thighs. Hyperpigmentation 
of the face is known as chloasma or melasma (“the mask of 
pregnancy”). Hair may become thicker or thinner, change in 
texture, become straighter or curlier, or even fall out. Many 
pregnant women develop striae gravidarum (stretch marks) 
around the hips, abdomen, buttocks, or breasts, the exact 
cause of which is unknown. A variety of skin disorders are 
also directly associated with pregnancy, including pruritic 
urticarial papules and plaques of pregnancy and herpes ges-
tationis. Most of these conditions resolve after birth or the 
termination of lactation. 

 PATHOLOGY OVERVIEW 

 Skin 
 An effective assessment of patient complaints regarding the in-
tegumentary system requires an understanding of the clinical 
presentation of rashes, lesions, and disorders of the hair and 
nails. Skin lesions are categorized as one of three basic types: 
(1) primary, (2) secondary, and (3) miscellaneous (Table 8.1). 
Primary lesions arise from previously normal skin and include 
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TABLE 8.1  Terms Describing the Clinical Presentation of the Skin

Term Description Illustration

P
ri

m
ar

y 
Le

si
o

ns

Macule A fl at lesion, fl ush with the skin with a color different from the 
surrounding tissue

Patch A macule that exhibits some scale or fi ne wrinkles

Papule A solid, elevated lesion less than 0.5 cm in diameter

Plaque A lesion greater than 0.5 cm in diameter but with marginal depth

Lichenifi cation Thickening of the skin that can be seen as well as palpated and has 
ridged skin markings

Nodule A lesion greater than 0.5 cm in both width and depth

Wheal A transitory papule or plaque arising out of the edema of the dermis, 
which almost always produces pruritus. Also known as hives or 
urticaria.

Cyst A nodule containing a liquid or semisolid that can be expressed

Vesicle A blister less than 0.5 cm in diameter fi lled with clear liquid

Bulla A blister more than 0.5 cm in diameter fi lled with clear liquid

Pustule A vesicle fi lled with a purulent liquid

Se
co

nd
ar

y 
Le

si
o

ns

Crust (scab) Exudate from a lesion that has dried on the skin

Scale Aggregation of loose, hyperkeratotic cells of the stratum corneum. 
They normally are dry and appear to be white in color.

Fissure A thin tear of the epidermis that may extend to the dermis

Erosion Wider than a fi ssure but limited to the epidermis

Ulcer Destruction of the epidermis (with or without dermal injury) that ex-
poses the dermis
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antihistamines may be benefi cial, but relief from these agents 
is primarily due to their sedative effects. If these treatments do 
not reduce the symptoms or if the symptoms are widespread, 
more potent topical corticosteroids or systemic corticoste-
roids such as prednisone may be helpful. 

 Acne   Acne  is a self-limiting infl ammation of the piloseba-
ceous unit which presents as pimples, blackheads, cysts, and 
pustules (Fig. 8.5). Exacerbations may result from occlusion 
or pressure on the skin (acne mechanica) or from emotional 
stress. In most cases, the disorder appears at puberty because 
of the emergence of androgenic hormones and wanes around 
18 to 25 years of age, although waning may not occur in all 
individuals. Acne is most commonly seen on the face, but le-
sions can also present on the chest, back, neck, and shoulders. 
Signs and symptoms of acne are listed in Box 8.2. 

 Nonpharmacological treatment involves daily washing 
of the skin with a mild facial soap to remove excess sebum, 
which clogs the pores. Depending on the severity of the acne, 
pharmacological agents may be necessary and include topi-
cal benzoyl peroxide, topical salicylic acid, topical sulfur and 
resorcinol, topical antibiotics (erythromycin or clindamycin), 
topical retinoids (tretinoin, adapalene, or tazarotene), oral 
antibiotics (tetracycline, doxycycline, or minocycline), or oral 
isotretinoin. 

 Eczema   Eczema  is a broad term used to describe a variety of 
infl ammatory skin conditions. Atopic dermatitis is a chronic 
infl ammatory disorder of the dermis and epidermis (Fig. 8.6) 
and often appears during infancy or early childhood, becom-
ing apparent by the age of 1 year in 60% of patients. More 
than two thirds of patients have risk factors, which include 

or even generalized eruption may occur. Contact with plant 
resins such as in poison ivy and poison oak often produce 
lesions in a linear streak. The serous fl uid within vesicles is 
nonimmunogenic. Common signs and symptoms of contact 
dermatitis are listed in Box 8.1. 

 The fi rst step in treatment is to identify and remove the 
offending agent. Because contact dermatitis is a self-limiting 
disorder that clears in 7 to 10 days, treatment is generally 
symptomatic. Weeping vesicles may be treated with wet dress-
ings using an astringent such as Burow’s solution every 2 to 
3 hours. Itching may be treated with nonprescription hy-
drocortisone cream; topical anesthetic sprays containing up 
to 20% benzocaine may also be used with caution (because 
of their sensitizing potential). For persistent itching, oral 

FIGURE 8.4  Contact dermatitis. (Reprinted with permission 
from Goodheart HP. A Photo Guide of Common Skin Disorders: 
Diagnosis and Management. Philadelphia: Lippincott Williams & 
Wilkins, 1999:44.)

FIGURE 8.5  Acne. (Reprinted with permission from Good-
heart HP. A Photo Guide of Common Skin Disorders: Diagnosis 
and Management. Philadelphia: Lippincott Williams & Wilkins, 
1999:17.)

8.1 Signs and Symptoms of
Contact Dermatitis

IRRITANT TYPE

Signs
 ■ Erythema with dull skin
 ■ Vesicles
 ■ Crusts
 ■ Scaling

Symptoms
 ■ Pruritus

ALLERGIC TYPE

Signs
 ■ Erythema
 ■ Papules
 ■ Vesicles
 ■ Erosions
 ■ Crusts
 ■ Scaling
 ■ Blackheads
 ■ Whiteheads (pimples)
 ■ Papules
 ■ Pustules
 ■ Nodules
 ■ Cysts

Symptoms
 ■ Pruritus

SIGNS
 ■ Open comedones (blackheads)
 ■ Closed comedones (whiteheads)
 ■ Papules
 ■ Pustules
 ■ Nodules

SYMPTOMS
 ■ None

8.2 Signs and Symptoms of Acne
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at any age. The causative organism has been categorized 
as a paramyxovirus. The single biggest risk factor for de-
veloping the disease is not being vaccinated. The virus is 
transmitted via air, blood, and through sexual contact. 
Measles has an incubation period of 9 to 12 days. Signs 
and symptoms include: 

 ■  A prodrome of fever, malaise, sore throat, headache, con-
junctivitis, cough, and other constitutional symptoms 

 ■  Disseminated, erythematous rash which generally subsides 
in 5 to 6 days. Rash generally begins on the anterior scalp 
line and behind the ears and within hours spreads quickly 
over the face before extending down the trunk and to the 
extremities. 

 ■  Koplik’s spots (small, red spots on the buccal mucosa with 
a small, white center; considered to be pathognomic for 
measles) (Fig. 8.8) 

 Treatment is symptomatic only, with bed rest, analgesics, 
and antipyretics. Antibiotics are only used if bacterial com-
plications occur. 

 Chickenpox   Chickenpox (varicella)  is a highly infectious dis-
ease caused by the varicella-zoster virus. It primarily occurs 
in children but can occur at any age. Prior to the introduction 
of the varicella-zoster virus vaccine in 1995, approximately 
3 to 4 million cases were reported each year in the United 
States, resulting in about 100 deaths annually. The incidence 
has signifi cantly decreased with the steady increase in vac-
cination rates. Chickenpox is transmitted by direct contact 

a personal or family history of allergic rhinitis, hay fever, 
asthma, and atopic dermatitis. Signs and symptoms of atopic 
dermatitis are listed in Box 8.3. 

 Management of eczema begins with getting the patient to 
stop scratching. Wet dressings, skin hydration, topical glu-
cocorticoids, topical calcineurin inhibitors, and oral antihis-
tamines may help reduce pruritus. Oral antistaphylococcal 
antibiotics such as erythromycin, azithromycin, clarithromy-
cin, or a penicillinase-resistant penicillin or topical mupirocin 
may be used if secondary bacterial infections occur. 

 Diaper Rash   Diaper rash  is an acute infl ammatory condition 
in the area of the buttocks, genitalia, perineum, and abdo-
men (Fig. 8.7). It is most often seen in infants because of the 
 occlusive properties of diapers, which hold moisture and fecal 
materials against the skin in a warm environment. Adults 
who use diapers for incontinence also have an increased risk 
of developing diaper rash. Signs and symptoms of diaper der-
matitis include erythematous patches, erosion of the skin, 
pain, vesicles, and possible ulcerations. 

 Treatment primarily involves measures to keep the area 
clean and dry such as frequent diaper changes. Another 
method is to let the individual’s diaper area air-dry between 
changings, during which time the individual is not wearing 
a diaper. Talcum powder or cornstarch can also be used to 
keep the area dry. Other treatments include washing the skin 
with plain water; avoiding friction when drying the skin; and 
applying skin protectants such as zinc oxide, petrolatum, or 
lanolin with each diaper change. 

 Infectious Conditions 
 Measles   Measles  is a highly infectious viral disease that 
can be fatal. It primarily occurs in children but can occur 

FIGURE 8.6  Atopic dermatitis (eczema). (Reprinted with 
permission from Goodheart HP. A Photo Guide of Common Skin 
Disorders: Diagnosis and Management. Philadelphia: Lippincott 
Williams & Wilkins, 1999:31.)

8.3 Signs and Symptoms of Atopic 
Dermatitis (Eczema)

 ■ Pruritus, in conjunction with
 ■ Hay fever
 ■ Asthma
 ■ Allergic rhinitis

 ■ Erythematous patches, plaques, or papules
 ■ Lichenifi cation (caused by chronic scratching)

FIGURE 8.7  Diaper rash. (Reprinted with permission from 
Goodheart HP. A Photo Guide of Common Skin Disorders: Diagno-
sis and Management. Philadelphia: Lippincott Williams & Wilkins, 
1999:84.)

FIGURE 8.8  Koplik’s spots with measles. (Reprinted with 
permission from Goodheart HP. A Photo Guide of Common Skin 
Disorders: Diagnosis and Management. Philadelphia: Lippincott 
Williams & Wilkins, 1999:290.)
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acyclovir, famciclovir, or valacyclovir to reduce the duration of 
disease. Pain management depends on the severity of pain but 
can range from nonsteroidal anti-infl ammatories to opioid op-
tions. If vesicles are closed, topical capsaicin or lidocaine may 
be used. Gabapentin, pregabalin, or tricyclic antidepressants 
may be used for postherpetic neuralgia pain management. 

 Impetigo   Impetigo  is a cutaneous bacterial infection caused 
by  Staphylococcus aureus  and group A  � -hemolytic  Strepto-
coccus pyogenes . Impetigo refers to an infection in the epi-
dermis, whereas ecthyma (ulcerative impetigo) also involves 
the dermis. Both can be either primary (caused by a loss of 
skin integrity) or secondary (resulting from other dermato-
logic disorders) infections. Primary infection is usually seen 
in young children. The serous fl uid or purulent exudate from 
lesions can cause autoinoculation and formation of satellite 
lesions on other parts of the body. The exudate dries and 
forms honey brown or golden yellow crusts. Impetigo is most 
often found on the face, extremities, and buttocks, whereas 
ecthyma occurs on the ankles, dorsa of the feet, thighs, and 
buttocks (Fig. 8.10). Ecthyma may produce pain and tender-
ness on palpation. In children, impetigo is often found around 
the mouth because of colonization of the nose by the staph 
or strep organisms. These lesions can be pruritic and become 
confl uent and form large crusts. Untreated, these infections 
can worsen and lead to glomerulonephritis. Impetigo may last 
several weeks, whereas ecthyma may last several months. 

Risk factors for developing impetigo and ecthyma include: 

 ■  Warm temperature with high humidity 
 ■  Breakage in the skin 
 ■  Preexisting skin disorders (e.g., atopic dermatitis) 
 ■  Poor hygiene 
 ■  Crowded living conditions 
 ■  Neglected minor trauma in the skin 

 The drug of choice for treatment is topical mupirocin 
 ointment. Numerous oral antibiotics can be used if needed 
depending on the causative organism but should generally 
be one effective for  S.   aureus  and streptococcal infections. 
Among the oral antibiotics recommended are dicloxacillin, 
cephalexin, macrolide antibiotics, or amoxicillin/clavulanic 
acid. In cases of methicillin-resistant  S.   aureus , trimethoprim/
sulfamethoxazole (TMP/SMZ), dicloxacillin, minocycline, or 
clindamycin can be used. 

or airborne droplets, and the primary risk factor is exposure 
to an individual with a known varicella infection. Signs and 
symptoms include: 

 ■  A prodrome of malaise, headache, aches, and pains (un-
common or minor) 

 ■  Disseminated (although concentrated on trunk and face) 
erythematous rash that progresses rapidly from papules to 
vesicles (elliptical dewdrops), pustules, and crusts (Fig. 8.9) 

 Individuals are considered to be infectious from 2 days 
before onset of the rash until all the vesicles have crusted 
(typically 4 to 6 days after onset of the rash). Exposure to the 
disease appears to generate immunity to additional episodes. 
Treatment generally includes oral antihistamines for pruritus. 
Oral acetaminophen is preferred over aspirin in children to 
reduce the risk of Reye’s syndrome. Oral antiviral agents, 
such as acyclovir, famciclovir, and valacyclovir, may be used 
in severe cases. Topical mupirocin and oral erythromycin and 
penicillinase-resistant antibiotics may be used to treat second-
ary skin infections. 

 Shingles (Herpes Zoster)   Shingles (herpes zoster)  is a re-
activation of varicella-zoster virus, which remains latent in 
an individual’s dorsal root ganglion cells following primary 
infection or vaccination. When the virus begins to replicate, 
it travels down the sensory nerve into the skin. It is unknown 
exactly what causes varicella-zoster virus to reactivate, but 
aging and immunosuppression are two known risk factors.

Signs and symptoms include: 

 ■  Unilateral eruption along thoracic, cranial, lumbar, or 
sacral dermatome 

 ■  Frequently preceded by pain in the dermatome prior to rash 
eruption (may continue through eruption and after resolu-
tion or rash). Pain is often described as burning, itching, or 
paresthesia and may be mild to extreme. 

 ■  Erythematous papules and plaques then progress to blisters 

 The duration of the eruption depends on the individual’s 
age, underlying immunosuppression, and severity of the erup-
tion. Pain in the area can persist for months or years beyond 
rash resolution and is termed postherpetic neuralgia. Zoster 
vaccine can help prevent development of shingles or reduce 
severity of pain in individuals who develop the disease de-
spite vaccination. Treatment includes antiviral therapy such as 

FIGURE 8.9  Varicella (chickenpox). (Reprinted with permis-
sion from Goodheart HP. A Photo Guide of Common Skin Disor-
ders: Diagnosis and Management. Philadelphia: Lippincott Williams 
& Wilkins, 1999:288.)

FIGURE 8.10  Impetigo. (Reprinted with permission from 
Goodheart HP. A Photo Guide of Common Skin Disorders: Diagno-
sis and Management. Philadelphia: Lippincott Williams & Wilkins, 
1999:292.)
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 Fungal Infections  Fungal infections represent the most com-
mon disorder of the skin. A fungal infection of keratinized cells is 
caused by dermatophytes and is referred to as dermatophytosis. 
The term  tinea  refers to infections caused by dermatophytes and is 
usually paired with the anatomic site of the infection.  Candidiasis
refers to fungal infections caused by  Candida albicans . 

 The most common causes of dermatophytosis are  Epi-
dermophyton ,  Microsporum , and  Trichophyton  sp. These 
dermatophytes can be transmitted by fomites (inanimate ob-
jects), by animals (especially cats and dogs), and from soil. 
The three most common types of dermatophytosis are tinea 
pedis (athlete’s foot) (Fig. 8.11), tinea corporis (ringworm) 
(Fig. 8.12), and tinea cruris (jock itch). The signs and symp-
toms of these three infections are listed in Box 8.4.

Risk factors for dermatophytosis include: 

 ■  Warm, intertriginous areas (folds in the skin) of the body, 
which are almost always moist, causing maceration of the 
skin and allowing the organism to enter 

 ■  Immunosuppressed patients 
 ■  Atopic dermatitis 
 ■  Corticosteroid use 
 ■  Living in climates with high humidity 
 ■  Occlusive clothing or footwear 
 ■  Obesity 

 In most cases, dermatophytosis can be successfully treated 
in about 4 weeks with topical antifungal agents, many of 
which are available without a prescription. Some of the more 

FIGURE 8.11  Tinea pedis (athlete’s foot). (Reprinted with 
permission from Goodheart HP. A Photo Guide of Common Skin 
Disorders: Diagnosis and Management. Philadelphia: Lippincott 
Williams & Wilkins, 1999:120.)

FIGURE 8.12  Tinea corporis (ringworm). (Reprinted with 
permission from Goodheart HP. A Photo Guide of Common Skin 
Disorders: Diagnosis and Management. Philadelphia: Lippincott 
Williams & Wilkins, 1999:106.)

FIGURE 8.13  Candidiasis. (Reprinted with permission from 
Goodheart HP. A Photo Guide of Common Skin Disorders: Diagno-
sis and Management. Philadelphia: Lippincott Williams & Wilkins, 
1999:210.)

TINEA PEDIS

Signs
 ■ Erythema
 ■ Maceration
 ■ Scaling
 ■ Erosion
 ■ Vesicles
 ■ Pustules

Symptoms
 ■ Pruritus

TINEA CORPORIS

Signs
 ■ Erythema
 ■ Scales
 ■ Plaques, circular and hyperpigmented (red to brown)
 ■ Vesicles (present or absent, at margin)
 ■ Pustules (present or absent, at margin)

Symptoms
 ■ Pruritus

TINEA CRURIS

Signs
 ■ Tend to be bilateral
 ■ Scales
 ■ Plaques, hyperpigmented (red to brown)
 ■ Papules (at margin)
 ■ Pustules (at margin)

Symptoms
 ■ Pruritus (present or absent)

Signs and Symptoms of Common 
Dermatophytosis

8.4

popular agents include miconazole, clotrimazole, tolnaftate, 
butenafi ne, and terbinafi ne. In resistant cases or those with 
concomitant fungal infection of another part of the body, oral 
antifungal therapy with itraconazole, fl uconazole, terbinafi ne, 
or griseofulvin may be required. 

 Candidiasis usually occurs in intertriginous areas that 
are warm and moist, such as between the toes; in perianal, 
inguinal, and abdominal folds; in axillae; and under the 
breasts (Fig. 8.13). Signs and symptoms of candidiasis are 
listed in Box 8.5. The lesions can become confl uent, form-
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 ■  Calcium channel blockers 
 ■  Contraceptives, oral 
 ■  Cytostatic agents 
 ■  Drugs that cause the release of histamine (e.g., amphet-
amine, atropine, opiates, and hydralazine) 

 Risk factors (not all-inclusive) for nonallergic urticaria (ana-
phylactoid reactions) include: 

 ■  Angiotensin-converting enzyme inhibitors 
 ■  Calcium channel blockers 
 ■  Nonsteroidal anti-infl ammatory drugs 
 ■  Drugs that cause the release of histamine 
 ■  Radiographic contrast media 

 Signs and symptoms may vary depending on the causative 
agent and its mechanism of action. Common symptoms are 
listed in Box 8.6. 

 The fi rst step in treatment is discontinuing the agent re-
sponsible for the reaction. The reaction generally subsides in 
a matter of hours to several days. Urticarial lesions usually 
disappear within a few hours and generally do not last for 
more than 24 hours after the agent is discontinued. In mild 
cases, no additional treatment is necessary. When the reaction 
is severe, however, epinephrine, antihistamines, intravenous 
corticosteroids, or oral corticosteroids may be needed. 

 Exanthematous Drug Eruption  An exanthematous drug 
eruption is one of two types of maculopapular drug erup-
tions. This type has the highest incidence among adverse cuta-
neous drug reactions. It is referred to as morbilliform because 
it presents as a measles-like rash. Fever may or may not be 
present. The macules and papules are symmetrically distrib-
uted on the extremities and trunk and often coalesce to give 
a very diffuse presentation (Fig. 8.14). This condition most 
often results from oral or parenteral drug administration. The 
exact mechanism is unknown, but it is believed to involve a 
delayed hypersensitivity to a drug. More than 50% of pa-
tients infected with the human immunodefi ciency virus (HIV) 

ing large plaques enveloping the entire groin, axillary area, or 
skin under the breasts.

Risk factors for candidiasis include: 

 ■  Warm, intertriginous areas (folds in the skin) of the body, 
which are almost always moist, causing maceration of the 
skin and allowing the organism to enter 

 ■  Antibiotics 
 ■  Steroids, oral and topical 
 ■  Diabetes 
 ■  Obesity 
 ■  Any occupation causing a person’s hands to be immersed in 
water for long periods of time 

 ■  Diaper rash 

 Treatment is topical and includes the use of clotrimazole, 
miconazole, terbinafi ne, or nystatin for the infection and corti-
costeroids to relieve the symptoms of infl ammation and itching. 

 Adverse Cutaneous Drug Reactions 
 Almost every commonly used drug has been reported to produce 
adverse cutaneous drug reactions, with the incidence being in the 
range of 2% to 3% of hospitalized patients. These reactions can 
occur from any route of administration of medications. Most 
often, these are immunological hypersensitivity reactions (e.g., 
urticaria, angioedema, fi xed drug eruptions, Stevens-Johnson 
syndrome, and toxic epidermal necrolysis), but some are nonal-
lergic in nature (e.g., drug hypersensitivity syndrome). The reac-
tion is generally unpredictable and can range in effect from mild 
and self-limiting to severe and life-threatening. 

 Drug-Induced Urticaria, Angioedema, and Anaphylaxis 
Most reactions in this category are allergic in nature, but some 
are caused by actions of the drug that are unrelated to the im-
mune system. These reactions are referred to as anaphylactoid. 

Risk factors (not all-inclusive) for allergic urticaria and an-
gioedema include: 

 ■  Antibiotics (especially penicillin, cephalosporins, and 
sulfonamides) 

 ■  Angiotensin-converting enzyme inhibitors 
 ■  Aspirin 

SIGNS
 ■ Erythema
 ■ Papules
 ■ Pustules
 ■ Satellite pustules
 ■ Erosions caused by skin maceration
 ■ Fissures
 ■ Dry skin with scaling (some cases)

SYMPTOMS
 ■ Itching
 ■ Burning sensation

8.5 Signs and Symptoms of 
Cutaneous Candidiasis

SIGNS
 ■ Diffi culty breathing
 ■ Flushing
 ■ Hypotension
 ■ Laryngeal edema
 ■ Large wheals

SYMPTOMS
 ■ Abdominal pain
 ■ Burning sensation, especially of the palms and soles
 ■ Dizziness
 ■ Fatigue
 ■ Headache
 ■ Nausea and vomiting
 ■ Pruritus

8.6 Signs and Symptoms of 
Drug-Induced Urticaria, 
Angioedema, and Anaphylaxis
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eruptions are believed to always be caused by a drug, but 
some questions exist about the ability of certain legumes and 
food colorings to trigger this reaction. This condition is be-
lieved to be an allergic reaction, but the exact mechanism is 
not well understood. Depending on the sensitivity of the pa-
tient, the lesion (only one lesion normally develops) usually 
appears within 8 hours after taking the drug. The condition 
presents with erythema and the progression from macules to 
bullae, which are painful to the touch. Erythema can occur 
with or without pruritus. Risk factors for fi xed-drug reactions 
are listed in Box 8.8. 

 Discontinuation of the offending drug is most impor-
tant because unlike other types of cutaneous drug reac-
tions, the lesion remains as long as the patient continues 
to take the drug. The lesion is infl ammatory in nature, so 
a high-potency topical corticosteroid may be applied. Baci-
tracin or Silvadene may be applied on vesicles that have 
lost their integrity. The condition takes several weeks to 
resolve, and hyperpigmentation of the area may last for 
several months. 

 Stevens-Johnson Syndrome  Stevens-Johnson syndrome (SJS)
is one of the most serious drug-related cutaneous diseases. 
The cause is not always easy to discern, but more than half of 
all cases are believed to be caused by drugs. The lesions are 
widespread and cover most of the body, including the mu-
cous membranes. A more severe variant of SJS is toxic epi-
dermal necrolysis. In SJS, a prodromal rash eventually leads 
to sloughing of large areas of epidermal tissue. At its worst, 
the patient appears to have received a serious and extensive 
burn over a large part of the body. Mortality (5% to 18% of 
patients) most often results from systemic damage, such as 
that to the respiratory or gastrointestinal tract or to the kid-
neys. Eruption of the cutaneous lesions is preceded by several 
days of a prodromal phase, which includes fl u-like symptoms. 
The signs and symptoms of SJS are listed in Box 8.9, and risk 
factors for SJS are listed in Box 8.10. 

 Patient care includes discontinuation of the offending 
drug, third-degree burn procedures (including fl uid and 
 electrolyte replacement), prevention and treatment of sep-
tic infections, and application of erythromycin ointment to 
the eyes. 

who are given sulfonamides—and virtually 100% of patients 
infected with Epstein-Barr virus who are given penicillin—
will experience this eruption. Depending on whether a patient 
has been previously sensitized, the onset of the eruption can 
vary from as early as 2 days to as long as 3 weeks after taking 
the drug. This delayed onset can create diagnostic problems 
because the eruption caused by certain drugs, particularly 
penicillin, may not present until several weeks after the drug 
has been discontinued. To further complicate the patient’s his-
tory, not every drug will cause the eruption to recur when the 
patient is rechallenged with that same drug. Risk factors for 
exanthematous drug reactions are listed in Box 8.7. 

 Primary treatment is discontinuation of the drug suspected 
to be responsible. In some cases, the eruption will slowly sub-
side even if the drug is not discontinued. Itching may be re-
lieved with use of oral antihistamines. 

 Fixed Drug Eruption  A fi xed drug eruption is a reaction in 
which the lesions tend to appear at the same anatomic site, 
most notably the genitalia and the face. Commonly, such 

aNot an all-inclusive list.

DRUGSa

 ■ Allopurinol
 ■ Barbiturates
 ■ Benzodiazepines
 ■ Carbamazepine
 ■ Cephalosporins
 ■ Erythromycin
 ■ Gold salts (highest incidence)
 ■ Hydantoins
 ■ Nonsteroidal anti-infl ammatory drugs
 ■ Penicillins
 ■ Phenothiazines
 ■ Streptomycin
 ■ Sulfonamides
 ■ Tetracyclines

OTHER FACTORS
 ■ Cytomegalovirus mononucleosis
 ■ Epstein-Barr virus
 ■ Human immunodefi ciency virus
 ■ Previous exanthematous drug eruption (same drug)

8.7 Risk Factors for Exanthematous 
Drug Reactions

aNot an all-inclusive list.

RISK FACTORSa

 ■ Acetaminophen
 ■ Amphetamines
 ■ Aspirin and other salicylates
 ■ Barbiturates
 ■ Gold salts
 ■ Hydralazine
 ■ Metronidazole
 ■ Nonsteroidal anti-infl ammatory drugs
 ■ Oral contraceptives
 ■ Penicillins
 ■ Quinine
 ■ Sulfonamides
 ■ Tetracyclines

8.8 Risk Factors for Fixed Drug 
Reactions

FIGURE 8.14  Drug reaction. (Reprinted with permission from 
Goodheart HP. A Photo Guide of  Common Skin Disorders: Diagno-
sis and Management. Philadelphia: Lippincott Williams & Wilkins, 
1999:124.)
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reaction is more likely to spread into unexposed tissue. One 
interesting variant of this is called phytophotodermatitis, or 
“weed whacker” dermatitis, which is a phototoxic reaction 
caused by UV radiation striking the skin after it comes in con-
tact with various plants, including weeds, carrot greens, and 
celery. Other causative agents are lime juice and perfumes 
containing bergamot oil, a psoralen. 

 Drugs that may cause photosensitivity are listed in Box 8.12. 
Discontinuation of the offending drug usually causes the pho-
tosensitivity to resolve. 

 Infestations 
 Scabies  Scabies is an intensely pruritic disorder caused by 
the mite  Sarcoptes scabiei , which burrows into the skin. 

 Drug-Induced Photosensitivity  Drug-induced photosensitiv-
ity is a cutaneous adverse reaction to systemic or topical drugs 
(or chemicals) in which UV radiation strikes the skin and con-
verts drugs in the tissues into either toxic or allergic substances 
(i.e., haptens). Most often, the cause is UVA (320–400 nm), 
but it can also be produced by UVB (280–320 nm) and visible 
light. Photoallergy, which usually follows topical application 
of a drug, occurs in only 5% of cases, is immunologically me-
diated, and requires previous sensitization. 

 Signs and symptoms of photosensitivity reactions are 
listed in Box 8.11. Photosensitivity presents as an  eczema-like 
condition; phototoxicity presents as an exaggerated sun-
burn and is dose-related. A phototoxic reaction is fairly well 
demarcated along the area of exposure, but a photoallergic 

SIGNS
 ■ Erythema
 ■ Macules
 ■ Papules
 ■ Vesicles
 ■ Crinkling of the skin
 ■ Detachment of large areas of the epidermis (greater 

in toxic epidermal necrolysis than in Stevens-Johnson 
syndrome)

 ■ Mucous membrane lesions
 ■ Ocular hyperemia
 ■ Renal failure

SYMPTOMS
 ■ Prodrome

 ■ Conjunctival pruritus
 ■ Fever
 ■ Malaise

 ■ Skin tenderness and pain
 ■ Joint pain
 ■ Pain from mucous membrane lesions

8.9 Signs and Symptoms of 
Stevens-Johnson Syndrome and 
Toxic Epidermal Necrolysis

DRUGS
 ■ Allopurinol
 ■ Barbiturates
 ■ Cephalosporins
 ■ Hydantoins
 ■ Nonsteroidal anti-infl ammatory drugs
 ■ Penicillins
 ■ Sulfonamides

OTHER FACTORS
 ■ Human immunodefi ciency virus
 ■ Infections
 ■ Neoplasms
 ■ Pregnancy
 ■ Systemic lupus erythematosus

8.10 Risk Factors for Developing 
Stevens-Johnson Syndrome

PHOTOALLERGY

Signs
 ■ Edema
 ■ Erythema
 ■ Eczema-like, dry, crusted skin
 ■ Scaling
 ■ Lichenifi cation with continuous scratching

Symptoms
 ■ Pruritus

PHOTOTOXICITY

Signs
 ■ Edema
 ■ Erythema
 ■ Vesicles
 ■ Dark red-brown pigmentation (exaggerated sunburn)
 ■ Scaling
 ■ Lichenifi cation, with continuous scratching

Symptoms
 ■ Pruritus

8.11 Signs and Symptoms of 
Photosensitivity

aNot an all-inclusive list.

 ■ Antihistamines
 ■ Antihypertensives
 ■ Chemotherapeutic agents
 ■ Coal tar derivatives
 ■ Estrogens
 ■ Fluoroquinolones
 ■ Monoamine oxidase inhibitors
 ■ Nonsteroidal anti-infl ammatory drugs
 ■ Phenothiazines
 ■ Progestins
 ■ Sulfonamides
 ■ Sulfonylureas
 ■ Tetracyclines
 ■ Thiazide diuretics
 ■ Tricyclic antidepressants

8.12 Drugs That May Cause 
Photosensitivitya
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(the sun or tanning beds and booths), and patients who take 
immunosuppressant drugs. 

 The signs and symptoms of BCC and SCC are similar and 
include: 

 ■  Translucent, shiny papule or nodule (BCC) 
 ■  Single ulceration with a rolled border (BCC) (Fig. 8.16) 
 ■  Single papule or plaque that continues to grow (SCC) 
(Fig. 8.17) 

 The signs and symptoms for melanoma (Fig. 8.18) create 
the acronym  ABCDE , as follows: 

 ■   A symmetry 
 ■   B order is irregular. 
 ■   C olor is changed or mottled. 
 ■   D iameter is greater than 6 mm (end of a pencil). 
 ■   E volving in size, shape, or color over time 

 Treatment depends on the length of time the lesions have 
been left untreated and can involve surgery, immunother-
apy, targeted therapy, chemotherapy, or radiation. Surgical 
removal is often the preferred treatment. 

 Hair 
  Folliculitis , an infl ammation of hair follicles, may be caused 
by bacteria or fungi and usually involves the upper part of the 
hair follicle (Fig. 8.19). 

The mite is transmitted by skin-to-skin contact (includ-
ing sexual contact) and by contact with infested clothing 
or bedding (mites can live for several days on inanimate 
objects). An important risk factor is living in an institu-
tional setting. Signs and symptoms include intense pruritus, 
erythematous papules (in some cases), and intraepidermal 
burrows (pathognomonic for scabies). Treatment involves 
the application of either 1% lindane or 5% permethrin 
cream. 

 Pediculosis   Pediculosis  refers to louse-borne infestations. 
Three types of lice are common in the United States: (1) head 
lice (pediculosis capitis), (2) body lice (pediculosis corporis), 
and (3) pubic lice (pediculosis pubis). Each type of louse is 
found in its own area of the body, but pubic lice may also 
be found in other hairy areas, such as the axilla or eyelashes. 
Risk factors for louse-borne infestations include: 

 ■  Sharing infested combs, hats, and brushes as well as any 
head-to-head contact (head lice) 

 ■  Infested clothing or bedding (body lice, head lice if there is 
contact with the head) 

 ■  Close physical contact, especially sexual (pubic lice, head 
lice if there is contact with the head) 

 Pruritus is the most common symptom of pediculosis. 
Although lice are generally not visible, their nits or eggs 
are often found cemented to hair shafts (Fig. 8.15). Cloth-
ing should be washed in hot water and dried hot or dry-
cleaned. Place anything that cannot be washed in a plastic 
bag and seal it for 14 days to ensure that all lice and eggs 
are dead. Drug treatment involves topical lindane (1%), pyre-
thrins with piperonyl butoxide, permethrins, ivermectin, and 
malathion (0.5%). 

 Skin Cancer 
 The three primary types of skin cancer are basal cell carci-
noma (BCC), squamous cell carcinoma (SCC), and melanoma. 
According to the American Cancer Society, approximately 
2.2 million people are diagnosed with basal cell and squa-
mous cell skin cancers each year. About 8 out of 10 cases 
are BCCs. In 2014, the American Cancer Society estimated 
that 76,100 melanomas were diagnosed and about 9,710 in-
dividuals died from those melanomas. Risk factors include 
light skin, male gender, excessive exposure to UV radiation 

FIGURE 8.15  Pediculosis (lice). (Reprinted with permission 
from Goodheart HP. A Photo Guide of Common Skin Disorders: 
Diagnosis and Management. Philadelphia: Lippincott Williams & 
Wilkins, 1999:132.)

FIGURE 8.16   Basal cell carcinoma. (Reprinted with permission 
from Goodheart HP. A Photo Guide of Common Skin Disorders: 
Diagnosis and Management. Philadelphia: Lippincott Williams & 
Wilkins, 1999:144.)

FIGURE 8.17   Squamous cell carcinoma. (Reprinted with 
permission from Goodheart HP. A Photo Guide of Common Skin 
Disorders: Diagnosis and Management. Philadelphia: Lippincott 
Williams & Wilkins, 1999:152.)
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are the treatment of choice and include itraconazole, terbi-
nafi ne, ketoconazole, and griseofulvin. Topical therapy is 
ineffective. If left untreated, scarring alopecia is likely to 
develop. Tinea barbae occurs in the beard and moustache 
area and seen only in men. Common signs and symptoms 
are found in Box 8.14, and treatment is the same as for 
tinea capitis. 

 Furuncles and Carbuncles 
 A  furuncle  is a deep-seated folliculitis caused by  S. aureus . 
A  carbuncle , or boil, forms from the coalescence of adjacent 

 Infectious Folliculitis 
 Folliculitis is most likely to occur on areas of the body 
that are shaved, although it may occur anywhere. Preex-
isting folliculitis may be aggravated by shaving. Causative 
organisms include  S. aureus  and  Pseudomonas aeruginosa
(hot tub folliculitis, which usually occurs several days after 
using a hot tub). Common signs and symptoms are listed 
in Box 8.13. Risk factors include shaving, hair extraction, 
occlusion of follicles (e.g., by clothing, bandages, or chemi-
cals such as oil), and living in climates with high humidity. 
In cases of superfi cial folliculitis, the infl ammation clears 
spontaneously, but topical treatment with mupirocin or 
triple-antibiotic ointment is effective. If topical treatment 
does not produce results, oral antibiotics may be used. The 
choice of antibiotic is determined by the causative organ-
ism and can include cephalexin, erythromycin, dicloxacillin, 
and minocycline. 

 Two of the most common fungal infections affecting 
hair are tinea capitis (scalp) and tinea barbae (beard). As 
with the fungal infections of the skin, they are caused by 
dermatophytes. The spores that transmit tinea capitis are 
spread by fomites (i.e., objects capable of transmitting a 
disease-causing organism) from people or animals. Affected 
patients are more likely to have dark skin, and children are 
more commonly affected than adults. Tinea capitis has no 
other true risk factors, except for overcrowding in social 
environments where the condition is endemic. Common 
signs and symptoms are listed in Box 8.14. Oral antifungals 

FIGURE 8.18   Melanoma. (Reprinted with permission from 
Goodheart HP. A Photo Guide of Common Skin Disorders: Diagno-
sis and Management. Philadelphia: Lippincott Williams & Wilkins, 
1999:250.)

FIGURE 8.19   Folliculitis. (Reprinted with permission from 
Goodheart HP. A Photo Guide of Common Skin Disorders: Diagno-
sis and Management. Philadelphia: Lippincott Williams & Wilkins, 
1999:17.)

SIGNS
 ■ Occur around each follicle
 ■ Erythema
 ■ Papules
 ■ Pustules
 ■ Crusts

SYMPTOMS
 ■ Pruritus
 ■ Tenderness on palpation

8.13 Signs and Symptoms of 
Infectious Folliculitis (Bacterial)

TINEA CAPITIS

Signs
 ■ Occurs around the hair follicle
 ■ Infl ammation (present or absent)
 ■ Alopecia
 ■ Plaques
 ■ Pustules
 ■ Hair loss
 ■ Hair loss with round, gray patch (gray patch type)
 ■ Hair loss with black dot where hair shaft is broken off at 

the skin line (black dot type)

Symptoms
 ■ Pain
 ■ Tenderness

TINEA BARBAE

Signs
 ■ Occurs around the hair follicle
 ■ Erythema
 ■ Infl ammation
 ■ Papules
 ■ Pustules
 ■ Crusts
 ■ Hair loss
 ■ Red, patchy areas with scaling

Symptoms
 ■ None

8.14 Signs and Symptoms of 
Infectious Folliculitis (Fungal)
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furuncles and can penetrate beyond the dermis into the subcu-
taneous layer. These conditions occur more frequently in men 
than in women. Common signs and symptoms include pain, 
tenderness, infl ammation, erythema, nodules, and pustules.

Risk factors include: 

 ■  Chronic  S. aureus  carriers 
 ■  Diabetes 
 ■  Obesity 

 In many cases, treatment requires only drainage of the le-
sion. In some cases, systemic antibiotics are also used and 
include amoxicillin/clavulanic acid, dicloxacillin, cephalexin, 
any macrolide antibiotic, ciprofl oxacin, minocycline, and 
TMP/SMZ. 

 Alopecia 
 The term  defl uvium  means loss of hair, and  alopecia , or bald-
ness, is the condition that results. Alopecia may be localized 
(areata), involve the entire scalp and eyebrows (totalis), or 
the entire body (universalis). Alopecia is divided into two cat-
egories: cicatricial (scarring) alopecia, in which some damage 
is associated with the hair follicle, resulting in an inability 
to produce hair; and noncicatricial (nonscarring) alopecia, 
which produces several effects, including a change in hair 
texture. The causes of alopecia are many, and the risk fac-
tors vary according to the type. Some of the more common 
causes include anemia, chemical agents (e.g., heavy metals), 
endocrine diseases (e.g., hypopituitarism), heredity, infec-
tions, mechanical trauma, and neoplasms. Some of the risk 
factors include autoimmune disorders (alopecia areata), in-
fl ammatory diseases (scarring alopecia), drugs (drug-induced 
alopecia), and heredity (androgenic alopecia). Signs and 
symptoms of alopecia are listed in Box 8.15. 

 Treatment varies depending on the cause. Topical minoxi-
dil is helpful in some cases of androgenic alopecia. Discontin-
uation of the offending drug is the treatment for drug-induced 
alopecia. Treatment of the underlying infl ammatory disease 
may help in cases of scarring alopecia if the damage is not too 
severe. No treatment is currently effective for alopecia areata. 

 In contrast to alopecia, hypertrichosis and hirsutism rep-
resent increases in body hair. Hirsutism refers to the distri-
bution of hair according to male patterns on women only, 
and it can be caused by a variety of adrenal, endocrine, and 
ovarian diseases. Hypertrichosis refers to excessive growth 
of body hair that is unrelated to androgens and sex. More 
than 15 disorders, including numerous drugs, can produce 
hypertrichosis. 

 Nails 
 Any change in the normal structure, shape, or color of the 
nails should be suggestive of a potential systemic disease 
after local infection and trauma have been ruled out. One of 
the most common primary disorders of the nails is  onycho-
mycosis , which is an infection of the nail caused by yeasts, 
molds, fungi, or some combination thereof (Fig. 8.20). Tinea 
unguium refers to a nail infection caused specifi cally by a 
dermatophytic fungus. The infection may invade the nail on 
any side or even from the nail plate, and most cases occur 
on the feet (almost always on the big toe). The signs of tinea 

AREATA

Signs
 ■ Erythema (present or absent)
 ■ Patches of hair loss
 ■ Areas of spontaneous regrowth
 ■ Visible follicle openings
 ■ Nails show dystrophic changes referred to as “hammered 

brass”

Symptoms
 ■ None

SCARRING

Signs
 ■ Infl ammation
 ■ Loss of hair follicle
 ■ Scarring
 ■ Any other signs related to the cause of the disorder

Symptoms
 ■ None

DRUGS

Signs
 ■ Erythema (present or absent)
 ■ Patches of hair loss (faster and more expansive than 

in areata)
 ■ Areas of spontaneous regrowth
 ■ Visible follicle openings

Symptoms
 ■ None

HEREDITY

Signs
 ■ Slow thinning of individual hairs
 ■ Slowly receding hair line

Symptoms
 ■ None

8.15 Signs and Symptoms of Alopecia

unguium are white color of the nail plate, thickening and 
cracking of the nail, and rising of the nail from the nail plate. 
Candida  sp. tends to infect the lateral nail folds and produce 
erythema, edema, and pain to the touch. Risk factors for ony-
chomycosis include: 

FIGURE 8.20   Onychomycosis. (Reprinted with permission 
from Goodheart HP. A Photo Guide of Common Skin Disorders: 
Diagnosis and Management. Philadelphia:
Lippincott Williams & Wilkins, 1999:146.)
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 ABNORMALITIES  Pain is often secondary to localization 
of purulent material. When the tissue is intact, such as the 
lateral nail folds, hair follicles, or in furuncles, the pain may 
be throbbing. During palpation, the pain may become 
extreme. 

 Additional Symptoms 
 INTERVIEW  Are you experiencing nausea, dizziness, head-
ache, or fatigue? If yes, when does each occur? Is each con-
tinuous or intermittent? Describe each symptom you are 
experiencing. Is the symptom mild or intense? 

 ABNORMALITIES  Any of these symptoms may indicate 
drug-induced urticaria and angioedema. In general, how-
ever, primary skin diseases normally do not produce such 
symptoms; thus, any of these symptoms may suggest sys-
temic disease. 

 Objective Information 
 Objective patient information includes physical assessment as 
well as laboratory and diagnostic tests. Determining the site 
of the eruption is important because certain disorders tend to 
be found on specifi c areas of the body. Determining the evolu-
tion of the eruption is another important aspect. For example, 
what started out as a maculopapular rash might not be as-
sessed until it has become an erosion with crusts. 

 Physical Assessment 
 An accurate assessment of the skin, hair, and nails differs from 
the assessment of internal systems because the visual charac-
teristics of these anatomic areas are often the sole determinant 
of the patient’s problem. Additional symptoms may occur, but 
they do so infrequently. 

 Physical assessment should be performed in a room with 
suffi cient light. Natural lighting works well but is often un-
available. Most examining areas have overhead fl uorescent 
lighting, which is bright but tends to make raised lesions look 
fl atter than they actually are. A movable incandescent lamp 
and penlight are recommended for supplemental lighting and 
can be shined from the side to see the elevation of a skin lesion. 
A penlight can also be helpful in evaluating lesions within the 
mouth. A magnifying glass and probe can be useful as well. 

 TECHNIQUE 

 STEP 1 Inspect the Skin (Including the Scalp) 
 ●  Note the color of the skin and its uniformity. 
 ●  Note the characteristics of the lesion. 
 ●  Identify the type of lesion (e.g., macule, papule, pustule, 
or plaque) as described in Table 8.1. 

 ●  Evaluate the shape of the lesions (e.g., round, oval, an-
nular, or irregular). 

 ●  If a nevi (mole), note any abnormal characteristics using 
elements of the acronym  ABCDE  as warning signs. 

 ●  Determine if the eruption is localized or generalized. Pay 
particular attention to the location (e.g., on the elbows 
and knees, in intertriginous areas, only on exposed areas, 
or where clothing constricts the skin). 

 ●  Identify whether single or multiple lesions are present. 

 ■  Walking barefoot in areas with the potential for heavy con-
tamination (e.g., community pools) 

 ■  Occlusive footwear 

 ■  Diminished blood fl ow to the extremity 

 ■  Systemic disorders (numerous) 

 Treatment requires use of oral antifungal medications. The 
preferred agents are fl uconazole, itraconazole, and  terbinafi ne. 

 SYSTEM ASSESSMENT 
 Accurate assessment of a dermatologic presentation re-
quires a complete patient history, including past and current 
medical history, previous and present medications, family his-
tory, occupation and hobbies, and possibly, sexual history. 
Occupation and hobbies are especially important in evalu-
ating dermatologic complaints because of the relationship 
between chemicals and solvents and a variety of disorders. 

 Subjective Information 
 Because of easy accessibility, individuals frequently present 
skin, hair, and nail complaints to the pharmacist. The most 
common symptoms include skin rashes, itching (pruritus), 
and pain/tenderness. Additional symptoms may indicate a 
skin eruption secondary to a systemic disorder. 

 Skin Characteristics 
 INTERVIEW  Tell me more about your skin problem. When 
did the condition start? Where on the body did the prob-
lem fi rst appear? How did it spread? Has the skin condi-
tion changed? How have the lesions, rash, or skin color 
changed? Is there anything that appeared to trigger the re-
action? What treatments have you tried, and what were the 
outcomes of these treatments? 

 ABNORMALITIES  The very appearance of skin lesions, rash, 
or skin color changes is, by defi nition, abnormal, but the ori-
gins, characteristics, and changes over time are often spe-
cifi c to certain conditions. For example, linear streaking of a 
papulovesicular rash may indicate poison ivy dermatitis. For 
dermatologic conditions, asking these questions can jog the 
memory and assist the patient in providing even more diag-
nostic information. 

 Pruritus 
 INTERVIEW  Does it itch? If yes, where does it itch? When 
did the itching start? Is it continuous or intermittent? Is the 
itching mild or intense? 

 ABNORMALITIES  Pruritus is common in most dermato-
logic conditions. The absence of pruritus is actually more 
diagnostic because it helps to rule out (or at least to reduce 
the probability of) certain disorders. 

 Tenderness/Pain 
 INTERVIEW  Do you feel tenderness or pain? If yes, when 
did the tenderness or pain start? Is it continuous or intermit-
tent? Describe the pain. When does it hurt? 
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syndrome and can even be inherited without concomi-
tant disease), pitting (seen in psoriasis), or color changes 
(caused by kidney or pulmonary disease or by certain 
cancers). 

 ●  Evaluate the nail bed for separation from the nail plate 
(onycholysis) and hemorrhage (caused by many condi-
tions, including trauma, psoriasis, and cirrhosis). 

 ●  Evaluate the nail folds for erythema, infl ammation, swell-
ing, tenderness, or separation from the nail plate. 

 ABNORMALITIES  Infection of the nail folds by a wide va-
riety of organisms, both bacterial and fungal, is common. 

 Laboratory and Diagnostic Tests 
 The following laboratory and diagnostic tests may be useful 
in assessing certain conditions of the skin, hair, and nails: 

 ■  Gram stain and culture of exudates can identify bacteria 
and yeast as the causative organisms. Skin tissue of the ves-
icles and scales, or the hair or nails, can be viewed under a 
microscope after clearing with 10% potassium hydroxide 
(KOH) (20% for nails). The presence of mycelia (the fi la-
mentous structures of fungi) indicates a fungal infection. 
The Tzanck test involves examination of tissue from vesi-
cles, the results of which can help to support a diagnosis of 
herpes or measles. 

 ■  A Wood’s lamp produces long-wave UV radiation, also 
known as “black” light, which in turn produces fl uores-
cence in the presence of certain dermatophytes on hair in 
cases of tinea capitis and of erythrasma of the skin. This 
lamp can also help to better defi ne the color distinction 
between the skin of lesions and normal skin, especially in 
patients with very light or very dark skin. When the light 
produces a particular color of urine, it indicates a diagnosis 
of porphyria, a systemic disorder that produces a variety of 
skin lesions. 

 ■  Diascopy involves fi rmly placing a glass slide over a skin 
lesion. It is helpful in differentiating erythema, which 
blanches under pressure, from  purpura  (hemorrhage into 
the skin with obvious discoloration), which does not. It is 
also used to determine the exact color of skin lesions in 
several systemic disorders. 

 ■  Patch testing can be done to determine specifi c patient al-
lergies. More than a thousand compounds, ranging from 
dust and mold to chemicals and foods, can be tested with 
available allergen products. 

 ■  Immunofl uorescence involves performing a biopsy of 
skin tissue to identify problems associated with the im-
mune system. It is also useful in establishing the diag-
nosis of bullous disorders, such as bullous pemphigoid, 
connective tissue disorders, and various types of skin 
tumors. 

 ■  Laboratory tests are useful in establishing the diagnosis of 
skin diseases that cause abnormalities in blood and organ 
function. For example, eosinophilia is common in many 
adverse cutaneous drug reactions, anemia is found in sys-
temic lupus erythematosus, and a complete blood count 
with differential is necessary in the diagnosis of cutaneous 
T-cell lymphoma. 

 ●  Categorize the lesion arrangement (e.g., solitary, paired, 
linear, concentric, or confl uent). 

 ●  Determine the color of the area (e.g., red, white, tan, gray, 
brown, or black). Does the color indicate cyanosis, jaun-
dice, or pallor? The specifi c color may be diagnostic by 
itself, but it may also serve to confi rm a diagnosis. Also, 
determine if an area is hypo- or hyperpigmented. 

TECHNIQUE

 STEP 2 Palpate the Skin 
 ●  Palpate the area to see if it blanches or is movable, tender, 
nodular, or moist. 

 ●  Note the temperature, texture, and presence of any 
edema. 

 ●  Pinch up a large fold of skin. Note the skin’s ease of rising 
and turgor (i.e., its ability to return to place immediately 
when released). 

 ABNORMALITIES  Poor turgor (pinched skin recedes slowly 
or “tents” and stands by itself when released) is present with 
dehydration or extreme weight loss. 

 C A U T I O N 
 ●  Palpation should always be conducted while wearing 
gloves. This is especially important in cases with skin 
drainage or an open wound. 

 ●  Never palpate an infl amed area because this can cause a po-
tential infection to spread deeper into the tissue. In the pres-
ence of infection, palpation may also produce intense pain. 

 ABNORMALITIES  Abnormalities of color include pallor 
(anemia, arterial insuffi ciency), erythema, cyanosis (hypox-
emia, heart failure, chronic bronchitis), and jaundice (hepati-
tis, cirrhosis, sickle cell disease). 

 TECHNIQUE 

 STEP 3 Inspect the Hair 
 ●  Note the color, texture, and distribution of the hair. 
 ●  Evaluate the structure of the hair. 

 ABNORMALITIES  In addition to genetic changes in hair color, 
changes in hair pigmentation can occur for several medical 
reasons, including nutritional defi ciencies (e.g., kwashiorkor), 
albinism (10 major types), metabolic disorders (e.g., phenyl-
ketonuria), autoimmune diseases (e.g., pernicious anemia 
and thyroiditis), poliosis (localized loss of hair pigment), dis-
eases of premature aging, and protein or copper defi cien-
cies (often seen as graying of the hair in patches). 

 ABNORMALITIES  Numerous disorders involve the structure 
or shape of hair shafts. Some of these include increased fragility 
of the hair and disorders not associated with increased fragility. 

 TECHNIQUE 

 STEP 4 Inspect the Nails 
 ●  Inspect the nail for atrophy, hypertrophy, abnormal shape 
(spoon nails can be caused by iron defi ciency or Raynaud’s 
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 Special Considerations 
 Pediatric Patients 
 INTERVIEW  Any problems with diaper rash? Do you use 
cloth or disposable diapers? How often do you change the 
diaper? Have you noticed any new rashes? Have you intro-
duced any new foods or formula? Does your child have any 
allergies? Are the child’s immunizations up-to-date? What 
precautions do you use to protect your child from sunburn? 
Do you use sunscreens and sunblocks? 

  ABNORMALITIES   Children may develop many of the same 
conditions as adults, but a variety of diseases are more com-
monly seen in pediatric patients. These include diaper rash, 
chickenpox (varicella), head lice, sunburn, measles, rubella, 
impetigo, candidiasis, and atopic dermatitis. 

 Geriatric Patients 
 INTERVIEW  What changes have you noticed in your skin 
as you have gotten older? Any problems with dry skin or 
itching? How often do you evaluate your skin for changes in 
moles and possible skin cancer? 

 The history of the presenting problem is most important 
in geriatric patients because most persons older than 60 years 
of age suffer from some degree of  xerosis  (dryness of the 
skin), with rough and scaly patches. Because of the normal 
aging process, dry skin is very common in elderly patients. 
Therefore, obtaining a thorough understanding of how the 
new condition compares to the normal skin condition is vital. 
The dry skin is usually associated with pruritus, especially at 
night. This itching can lead to excoriations, lichenifi cation, 
and infection, which may appear to be the primary problem 
rather than a result of constant scratching. A reduction in 
skin elasticity is normal in elderly patients as well but can also 
be a sign of dehydration. Blood tests may be indicated to de-
termine the actual cause of a signifi cant loss in skin elasticity. 

 Pregnant Patients 
 INTERVIEW  Any problems with color changes in the skin? 
Stretch marks? Spider veins? 

 Pregnancy causes many changes in the skin. Specifi cally, 
 striae  (silver to pink jagged lines on the skin), which are more 
commonly known as stretch marks, frequently appear during 
the second trimester on the abdomen, breasts, and hips. Striae 
fade after delivery but usually do not completely disappear. 

Other changes include  chloasma , an irregular brown patch of 
hyperpigmentation on the face;  linea nigra , a brownish-black 
line down the middle of the abdomen; and spider veins, lesions 
with tiny red centers and radiating vascular branches on the 
face, neck, chest, arms, and legs. Pregnancy may also cause the 
hair to become thicker and more coarse. 

 APPLICATION TO PATIENT SYMPTOMS 
 Patients often consult their pharmacist for treatment of skin 
problems. This is especially true for localized conditions, 
which often produce nothing more than annoying pruritus. 
Some of the most common complaints of patients include a 
rash with itching. 

 Rash (Case Study 8.1) 
 The type of lesion is usually the fi rst consideration in mak-
ing an accurate assessment of the nature of the problem. 
Table 8.1 lists the clinical presentation of selected dermato-
logic disorders. 

 Folliculitis (Case Study 8.2) 
 Folliculitis is an infection of the upper part of a hair follicle 
and may be either superfi cial or perifollicular. A furuncle is 
folliculitis that develops an abscess and becomes nodular. The 
coalescence of adjacent furuncles is a carbuncle. 

 Drug-Induced Photosensitivity
(Case Study 8.3) 
 Drug-induced photosensitivity is a cutaneous adverse reac-
tion to systemic or topical drugs (or chemicals) in which UV 
radiation strikes the skin and converts drugs in the tissues 
into either toxic or allergic substances (i.e., haptens). Photo-
allergy, which usually follows topical application of a drug, 
occurs in only 5% of cases, is immunologically mediated, and 
requires previous sensitization. 

 Signs and symptoms of photosensitivity reactions are 
listed in Box 8.11. Photosensitivity presents as an eczema-
like condition; phototoxicity presents as an exaggerated sun-
burn and is dose-related. A phototoxic reaction is fairly well 
demarcated along the area of exposure, but a photoallergic 
reaction is more likely to spread into unexposed tissue. Drugs 
that may cause photosensitivity are listed in Box 8.12. Dis-
continuation of the offending drug usually causes the photo-
sensitivity to resolve. 
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C A S E  S T U D Y  8 . 1
RL is a 40-year-old man with a history of mild hyperten-
sion, which is well controlled, and anxiety. He asks the 
pharmacist to recommend something to stop the itching 
of a rash.

ASSESSMENT OF THE PATIENT
Subjective Information
A 44-YEAR-OLD MAN COMPLAINING OF RASH WITH ITCHING

TELL ME MORE ABOUT YOUR RASH. WHERE IS IT?  On 
both of my hands and forearms.

DESCRIBE THE ITCHING.  It’s not really bad, but I feel like 
scratching all the time. When I do scratch it, it gets worse.

HOW LONG HAS IT BEEN ITCHING?  For the past month. 
It has been getting worse but really got bad this last 
week as it started getting colder.

HAVE YOU BEEN WORKING OUTSIDE RECENTLY, SUCH 
AS IN A GARDEN?  No.

HAVE YOU EVER SUFFERED FROM POISON IVY?  Yes. I 
break out if I come in contact with it, but I haven’t been 
near it at all.

WHAT IS YOUR OCCUPATION?  I’m an auto mechanic.

DO YOU HAVE ANY HOBBIES THAT INVOLVE WORKING 
WITH CHEMICALS?  Not outside of work.

HAVE YOU USED ANY NEW SOAP OR COLOGNE 
RECENTLY?  No.

HAVE THEY CHANGED ANY OF THE SOAPS OR CHEMI-
CALS AT YOUR WORKPLACE?  Not that I know of, but I 
have only been working there for 6 weeks.

HAVE YOU TREATED THE RASH OR ITCHING WITH ANY-
THING?  I tried lotion, thinking maybe they were just dry, 
but it doesn’t help and I can’t stand it anymore. I have to 
drink a couple beers just to get to sleep at night.

DO YOU HAVE ANY OTHER SYMPTOMS?  No.

WHAT PRESCRIPTION MEDICATIONS DO YOU TAKE? 
Hydrochlorothiazide and Xanax.

HAVE YOU BEEN TAKING ANY NONPRESCRIPTION MEDI-
CATIONS?  Yes, Tums for heartburn. Sometimes I get 
headaches, and I take a couple of aspirin. I just didn’t 
take anything for the itch because I can’t afford to be 
sleepy at work.

ARE YOU ALLERGIC TO ANY PRESCRIPTION OR NONPRE-
SCRIPTION MEDICATION?  No.

Objective Information
Computerized medication profi le:

 ■ Hydrochlorothiazide: 25 mg, one tablet daily with 
breakfast; No. 60; Refi lls: 5; Patient obtains refi lls 
every 60 days.

 ■ Alprazolam (generic Xanax): 0.5 mg, one-half or one 
tablet three times a day as needed for anxiety; No. 20; 
Refi lls: 2; Patient obtains refi lls every 15 to 20 days.

Physical Exam
ARMS AND HANDS: erythematous vesicles with crusts 

and scaling from below the elbow extending to 
the back of the hands on both arms; no linear 
streaking

DISCUSSION
RL presents with signs of irritant contact dermatitis. 
His only complaint is itching; he has no additional 
symptoms. He claims to have worked indoors without 
any signifi cant exposure to the sun. His occupation 
puts him at exposure to chemicals and other liquids. 
His hobbies do not appear to be involved in this 
outbreak. His rash is localized to the arms and hands 
and began several days after he began working in the 
auto shop.

Because RL’s major problems are itching and 
scaling, the pharmacist recommends over-the-counter 
hydrocortisone 1% cream to help relieve the itching. If 
needed at night, the patient can also take diphenhydr-
amine 25 to 50 mg to relieve itching and aid in sleep 
until resolution of rash. This should not be combined 
with the alcoholic beverages or the alprazolam he has 
been using. The pharmacist also educates RL about 
limiting exposure to the offending agent at work. He 
should use protective equipment to avoid occupational 
exposures including the use of long protective gloves 
to limit irritation or avoiding the chemical if it can be 
identifi ed what the cause is. He should continue to use 
hand lotion frequently and after washing with a mild 
cleanser. If symptoms do not improve in 7 days, he 
should contact his physician for further workup.

PATIENT CARE  PLAN

Patient Name: RL
Medical Problems:

Hypertension
Anxiety

Current Medications:

Hydrochlorothiazide 25 mg one tablet QD with 
breakfast
Alprazolam (generic Xanax) 0.5 mg one-half or one 
tablet TID PRN anxiety

S: A 40-year-old man complaining of rash and itch-
ing on both arms below the elbow. The more he 
scratches, the worse it feels. Rash began a couple 
of weeks after he began working in an auto shop.
Needs a few alcoholic beverages at bedtime to 
get to sleep. Used no new colognes or soaps 
recently. Hobbies are negative for precipitating 
factors. Denies working in his garden or outdoors 
at all last week. Has not yet used any medication 
to treat his problem.
No additional complaints.
Takes Tums for heartburn and aspirin for head-
aches on an infrequent basis.
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What critical aspects of the patient history indicate con-
tact dermatitis rather than some other condition?

 2. The patient mentioned a history of poison ivy reaction 
which was noncontributory to this rash. Aside from di-
rect contact with the plant, how else can poison ivy der-
matitis be contracted?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. Would you have referred RL to a physician if the condition 
appeared on both legs and arms but not on his face?

 2. If RL had presented with erythema and vesicles of the 
entire trunk from the waist up, with a sharp demarcation 
at the wrists, no involvement of the tops of the hands, 
no facial involvement, and no constitutional symptoms, 
what would have been your assessment and plan?

C A S E  S T U D Y  8 . 2
DD is a 32-year-old man complaining of a painful, red 
area on his neck. He asks the pharmacist to recommend 
something to clear it up.

ASSESSMENT OF THE PATIENT
Subjective Information
A 32-YEAR OLD MAN COMPLAINING OF A PAINFUL, RED AREA ON 
HIS NECK

TELL ME MORE ABOUT THIS AREA ON YOUR NECK.  It 
started out as a small pimple on my neck and then it 
probably broke open while I was shaving. A little bit of 
pus came out of it when it broke open.

HOW LONG HAVE YOU HAD IT?  It started about 3 days ago.

IS THERE ANY ITCHING?  There’s no itching in the red 
area, but it does itch around it.

DESCRIBE THE INTENSITY OF THE ITCH.  The itching just 
started this morning. It’s not too bad yet.

DO YOU HAVE AN INFECTION OR ITCHING ANYWHERE 
ELSE?  No, just on my neck.

WHAT KIND OF WORK DO YOU DO?  I’m an accountant.

HAVE YOU TREATED THE AREA WITH ANYTHING?  
I washed it out really well the fi rst time. Then I used this 
antibiotic ointment we have in our fi rst aid kit and cov-
ered it with a bandage.

HOW OFTEN DID YOU DO THIS?  Every morning and 
evening for the past 3 days.

WHAT’S THE NAME OF THIS OINTMENT?  Triple-antibiotic 
ointment.

HAVE YOU EVER USED THIS PRODUCT BEFORE?  About a 
year ago when I cut my leg.

DO YOU HAVE ANY OTHER SYMPTOMS?  It’s very painful. 
It just throbs constantly, and I can’t even touch it.

WHAT PRESCRIPTION MEDICATIONS DO YOU TAKE? 
Flexeril once in a while for my back, that’s all.

HAVE YOU BEEN TAKING ANY NONPRESCRIPTION MEDI-
CATIONS?  Sometimes I use Ben-Gay, and I take ibupro-
fen for minor muscle aches or headaches.

ARE YOU ALLERGIC TO ANY PRESCRIPTION OR NONPRE-
SCRIPTION MEDICATION?  Penicillin.

WHAT HAPPENS WHEN YOU TAKE PENICILLIN?  I break 
out in hives real bad.

Objective Information
Computerized medication profi le:

 ■ Flexeril (cyclobenzaprine): 10 mg, one tablet three 
times a day; No. 21; Refi lls: 3; Patient had prescription 
refi lled once so far last week.

Physical Exam
NECK: Numerous erythematous papules and pustules 
in an area approximately 2 cm in diameter; hair follicle 
at the center of each papule and pustule; one small ero-
sion with a central necrotic plug; a fi rm, tender nodule is 
palpable; an area of macules and papules with erythema 
extending another 1 cm around the primary area of in-
fection; eruption appears to be isolated on the left side 
of the neck; no other observable problems

patient to avoid alcohol and alprazolam while 
taking diphenhydramine.

3.  Counsel RL about proper use of these medi-
cations.

4.  Refer RL to physician if symptoms do not 
resolve with the recommendations within a 
week.

5.  Follow-up phone call in 5 days to monitor RL’s 
condition and adherence

Pharmacist:  Thomas Forlenza, Pharm.D.

O: Rash on both arms below the elbow

Arms:  Erythematous papules with crusts and scaling 
below the elbows, including the back of the hands

A: Irritant contact dermatitis from contact with 
chemicals at work

P: 1.  Recommend hydrocortisone 1% cream to 
hands and forearms.

 2.  Recommend diphenhydramine 25 to 50 mg 
orally for itch at night, if necessary. Counsel 
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C A S E  S T U D Y  8 . 2  ( c o n t i n u e d )

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. Which signs and symptoms indicate furunculosis rather 
than just folliculitis?

 2. Which other information from the patient history sug-
gests a second problem?

 3. Which information supports the diagnosis of an allergic 
condition?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. In the case of DD, would you have referred him to a 
physician if he only had the folliculitis without the 
 furuncle?

 2. If DD had presented with multiple follicular pustules ap-
pearing all around the trunk 5 days after sitting in a hot 
tub, what would have been your assessment and plan?

DISCUSSION
DD presents with the signs and symptoms of infec-
tious folliculitis (see Box 8.13). He has no constitu-
tional symptoms and complains of pain and itching. 
The location of the eruption, on the neck, may relate 
to an area that he is shaving often. His razor may have 
been old and not cleaned appropriately with each 
use. The most common cause of infectious folliculitis 
is S. aureus. The presence of a single, tender nodule 
with central necrosis and throbbing pain indicates 
progression of the folliculitis to a furuncle.

The pruritic macules and papules surrounding 
the folliculitis indicates the possibility of an allergic 
contact dermatitis on top of the primary problem. 
Triple-antibiotic ointment contains neomycin, a known 
sensitizer. DD states that he used the product about a 
year ago. Previous sensitization is necessary for such 
an allergic reaction to occur. His previous use is con-
sistent with the required elements for this problem.

The pharmacist recommends that DD discontinue 
using the triple-antibiotic ointment. If the itching is 
bothersome, a cold water compress can be used as 
needed. The pharmacist contacts DD’s physician and 
recommends mupirocin ointment and erythromycin 
orally because DD is allergic to penicillin. The physi-
cian prescribes Bactroban (mupirocin) ointment to 
be applied twice a day to the affected area. He also 
prescribes erythromycin stearate, 500 mg four times 
a day for 10 days. The pharmacist fi lls the prescrip-
tions and counsels DD on the proper use of both 
 medications.

PATIENT CARE PLAN

Patient Name: DD
Medical Problems:

Chronic lower back muscle spasms and pain
Current Medications:

Flexeril (cyclobenzaprine) 10 mg one tablet three 
times a day

S: A 32-year-old man complaining of painful red 
area on his neck. Complains of throbbing pain 
and sharp pain when the eroded area is palpated. 
Began as a small pimple and developed into a 
pustule that ruptured during shaving.
Applied triple-antibiotic ointment to the infected 
area and bandaged it twice a day for the past 3 
days. Used this product once before about a year 
ago on a cut.
Has a history of penicillin allergy manifested by 
hives.
Sometimes uses Ben-Gay and ibuprofen for minor 
muscle aches and for occasional headaches.

O: Numerous papules and pustules, each with a 
central hair follicle in an area approximately 2 cm 
in diameter localized to the neck. One small ero-
sion with a central necrotic plug and a fi rm, tender 
nodule. Also a small ring of erythematous macules 
and papules surrounding the folliculitis and 
extending outward approximately 1 cm beyond 
the rim.

A: Folliculitis with furunculosis and allergic contact 
dermatitis caused by neomycin

P: 1.  Recommend discontinuation of triple- 
antibiotic ointment.

2.  Recommend cold compresses for itch.
3.  Call physician to discuss the patient’s condi-

tion and recommend Bactroban ointment and 
erythromycin orally.

4.  New prescription: Bactroban ointment, apply 
to affected area TID.

5.  New prescription: erythromycin stearate, 
500 mg one tablet TID for 10 days

6. Counsel DD about proper use of Bactroban.
7.  Counsel DD about how to take erythromy-

cin and the importance of continuing it for 
10 days.

Pharmacist:  Lauren Barone, Pharm.D.
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FN is a 21-year-old woman who presents to your phar-
macy requesting assistance in picking out a product to 
soothe her sunburn.

ASSESSMENT OF THE PATIENT
Subjective Information
A 21-YEAR-OLD WOMAN COMPLAINING OF PAIN WITH SUNBURN

HOW DID YOU GET THE SUNBURN?  I was only at the 
beach for 30 minutes yesterday.

WHERE IS THE PROBLEM?  Everywhere . . . my arms and 
legs hurt most.

HOW LONG HAVE YOU HAD THIS PROBLEM?  It started 
last night, a few hours after I got home from the beach.

HAVE YOU EVER HAD THIS PROBLEM BEFORE?  No. I’ve 
been at the beach all summer. I usually go for at least 
an hour every day if not two, but something came up 
yesterday so I didn’t stay as long.

HAVE YOU USED ANYTHING TO TREAT IT?  Just some 
 Eucerin calming lotion that I had at home—it cooled 
it for a little bit. I felt like I had a fever so I took some 
Tylenol before I went to bed, too.

HAS IT HELPED?  Not really.

WHAT IS YOUR OCCUPATION?  I’m a college student—I’ll 
be a junior in the fall.

ANY BLISTERING?  No.

ANY PAIN/ITCHING/SWELLING?  No. It just stings like a 
sunburn stings!

DO YOU HAVE ANY OTHER SYMPTOMS?  No, but it was 
hard to sleep last night.

WHAT PRESCRIPTION MEDICATIONS DO YOU TAKE? 
None . . . well, I take that back, I just started some doxy-
cycline for an infection but today is only day 3 of that.

HAVE YOU BEEN TAKING DOXYCYCLINE IN THE PAST? 
No.

HAVE YOU BEEN TAKING ANY NONPRESCRIPTION 
 MEDICATION?  No, just the Tylenol last night.

ARE YOU ALLERGIC TO ANY PRESCRIPTION OR 
 NONPRESCRIPTION MEDICATION?  No.

Objective Information
Computerized medication profi le:

 ■ Doxycycline: 100 mg twice daily for 7 days; No. 14; 
No refi lls

Physical Exam
Erythema on face, arms, legs, back, and stomach not 
including area covered by bathing suit
Gentle pressure on any of the areas causes pain.

C A S E  S T U D Y  8 . 3
DISCUSSION
FN presents with the signs and symptoms of drug-in-
duced photosensitivity, which is a cutaneous adverse 
reaction to systemic or topical drugs (or chemicals) in 
which UV radiation strikes the skin and converts drugs 
in the tissues into either toxic or allergic substances. 
She has what appears to be a sunburn on all areas of 
her body after spending 30 minutes in direct sunlight. 
Erythema is noted on her face, arms, legs, back, and 
stomach, and these areas are painful to the touch. 
Her medical and drug history are remarkable for a 
chlamydia infection, which is currently being treated 
with a 7-day course of doxycycline. An adverse effect 
associated with this antibiotic is photosensitivity. 
Because FN has tanned regularly for the past few 
months without problems, it is likely that this current 
burn is a result of the combination of doxycycline and 
exposure to UV radiation.

The most important recommendations for FN are 
to stay out of the sun and tanning beds, and to com-
plete the current course of antibiotics for her infection 
to avoid any secondary complications.

FN is advised to contact her physician if blisters 
develop in the area of the burns. The pharmacist 
recommends aloe vera gel as needed to soothe the 
burning. The pharmacist also suggests that FN takes 
Tylenol 325 to 650 mg every 6 hours scheduled for the 
next 48 hours to aid in pain relief. FN should also be 
advised to continue the remaining 4 days of treatment 
with doxycycline for her infection and notify her physi-
cian if signs and symptoms of the infection do not go 
away. It is extremely important for FN to avoid going 
into direct sunlight without proper clothing coverage 
or to the tanning booth until at least 1 week after 
the last dose of doxycycline is taken. The pharmacist 
explains the importance of adherence to the drug 
treatment to treat her infection.

PATIENT CARE PLAN

Patient Name: FN
Medical Problems:

No chronic problems
Current chlamydia infection

Current Medications:
Doxycycline 100 mg 1 tablet by mouth BID for 7 

days for chlamydia infection

S: FN is a 21-year-old woman with a 1 day history 
of sunburn that “really hurts.” Patient states 
that it began a few hours after she went to the 
beach and tanned for 30 minutes. FN states 
that she has been going to the beach all sum-
mer and has been tanning multiple times a week 
for 60 minutes per session without problems. 
She states that the burn is everywhere other than 
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What indicates that this is a photosensitivity reaction 
rather than a photoallergic reaction?

 2. What information supports this diagnosis?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. If FN presented with all the same signs and symptoms 
but with blisters as well, what would be your recom-
mendation?

 2. If FN presented with the reaction from a new chronic 
medication rather than a medication being used for 
a short duration, how would your recommendations 
change?

 ● Inspect and palpate the skin, including proper assess-
ment and noting of the following:

 ● Blanching
 ● Color of the skin and uniformity
 ● Edema
 ● Moisture
 ● Temperature
 ● Texture
 ● Turgor (pinch up the skin and note the ease of rising 

and returning)
 ● Vascularity
 ● Presence of lesions and, if present, characteristics 

of the lesions
 ● Inspect the hair noting the following:

 ● Texture
 ● Distribution
 ● Scalp changes
 ● Presence of lesions and, if present, characteristics 

of the lesions
 ● Inspect the fi ngernails including the following:

 ● Color
 ● Shape
 ● Evaluate for separation from the nail plate
 ● Palpation noting capillary refi ll
 ● Presence of lesions and, if present, characteristics 

of the lesions
 ● Assessment of moles using ABCDE for determining ab-

normality and need for referral
 ● Patient cases could be used to help gain experience 

in gathering a patient history, including past and cur-
rent medical history, previous and present medications, 
family history, occupation, and hobbies to determine 
possible causes of skin complaints/abnormalities.

 ● Pictorial representation of common skin, hair, or nail 
conditions could be used to help students in recogniz-
ing defi ning characteristics of various skin, hair, and nail 
conditions and determining the best treatment plan for 
that condition.

C A S E  S T U D Y  8 . 3  ( c o n t i n u e d )

Skill Development Activities

There are a number of practical skills with which the phar-
macist should be equipped in order to comprehensively 
assess a patient suffering from a dermatologic disorder. 
Individuals frequently come to the pharmacist with skin, 
hair, and nail complaints, and it is essential that pharma-
cists can thoroughly assess the integumentary system. 
They should be especially familiar and comfortable with 
gathering the comprehensive history needed from pa-
tients presenting with conditions. The following is a list of 
possible activities that could be incorporated into a skills 
lab session to give the student an opportunity to learn and 
practice the skills necessary to assess the dermatologic 
system.

 ● Obtain a patient’s history regarding a skin, hair, or nail 
condition.

where her swimsuit was covering but most bother-
some on her arms and legs. She states that the 
burn does not itch yet and is only slightly relieved 
by Eucerin calming lotion. FN states that she has 
no known allergies or medical problems, but she 
is currently taking doxycycline for an infection. 
States that she is on day 3 of a 7-day course. This 
is the fi rst time she has used doxycycline.

O: Erythema noted on face, arms, legs, stomach and 
back.

No edema or blistering present.
Patient looks visibly uncomfortable.

A: Drug-induced photosensitivity reaction from 
doxycycline

P: 1.  Recommend that FN consult her physician if 
the burn worsens in the next 24 hours or if the 
burn begins to blister.

2.  Recommend applying aloe vera gel as 
needed to soothe the burn.

3.  Recommend Tylenol 325 mg one to two 
tablets every 6 hours scheduled for the next 
2 days for pain.

4.  Advise FN to fi nish the course of doxycycline 
as directed by her physician.

5.  Advise FN to stay out of the sun and tanning 
beds until at least 1 week after taking her last 
dose of doxycycline.

6.  Explain the importance of adherence to the 
drug treatments.

Pharmacist:  Michelle Donato, Pharm.D.
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Eyes and Ears
Nicole D. White
This chapter includes material written for the second edition by Raylene M. Rospond and 
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GLOSSARY TERMS

 ◗ Arcus senilis
 ◗ Cataracts
 ◗ Conjunctivitis
 ◗ Ectropion
 ◗ Entropion
 ◗ Exophthalmos
 ◗ Glaucoma
 ◗ Mydriasis
 ◗ Nystagmus
 ◗ Otalgia
 ◗ Otitis externa
 ◗ Otitis media
 ◗ Presbycusis
 ◗ Presbyopia
 ◗ Proptosis
 ◗ Pseudoptosis
 ◗ Scotoma
 ◗ Strabismus
 ◗ Styes
 ◗ Xanthelasma
 ◗ Xanthomas
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ANATOMY AND PHYSIOLOGY OVERVIEW

The Eye
The eye is a gelatinous sphere that rests within the bony orbit of the 
skull along with the extrinsic eye muscles, lacrimal gland, cranial 
nerves and blood vessels, and a layer of protective orbital fat. The wall 
of the eye is composed of three layers or tunics: (1) the fi brous tunic, 
(2) the vascular tunic, and (3) the neural tunic. The two chambers in 
the center of the eyeball are the posterior chamber (also called the 
vitreous chamber) and the anterior chamber (Fig. 9.1).

Layers of the Eye
The fi brous tunic is the outermost wall of the eye, and it consists of 
the sclera and the cornea. This tunic provides the eye with mechanical 
support and physical protection, an attachment site for extrinsic eye 
muscles, and assistance with focusing. The sclera (i.e., “the white of 
the eye”) is contiguous with the cornea, which is clear. The cornea 
covers the iris and the pupil, and it plays a role in refracting incoming 
light onto the inner retina. Although the sclera contains blood vessels, 
the cornea is avascular. The cornea is also the most sensitive portion 
of the eye and is very sensitive to touch.

The vascular tunic, or uvea, is the middle layer of the eye. It con-
tains blood vessels, lymphatics, and the intrinsic eye muscles; it in-
cludes the iris, ciliary body, and choroid. The iris can be seen through 
the cornea as a colored ring. It contains blood vessels, pigment cells, 
and two layers of smooth muscle fi bers. These muscles dilate or con-
tract to change the size of the pupil (i.e., the center opening) to regu-
late the amount of light entering the eye. The pigment cells of the iris 
determine the eye color. When no pigment cells are present, the eye ap-
pears blue. The ciliary body is involved in holding the lens posterior to 
the iris and centered on the pupil so that any light passing through the 
pupil will pass through the lens, which then focuses the visual image 
on the retinal photoreceptors. The choroid is made of capillaries that 
deliver oxygen and nutrients to the outer portion of the retina.

The neural tunic, or retina, has both an outer pigmented layer 
and an inner neural retina. The pigmented layer absorbs light after 
it passes through the retina. The neural retina contains photorecep-
tors that respond to light, provides preliminary neural processing and 
integration of visual information, and supplies blood to the tissues 
lining the posterior cavity. The neural retina contains photoreceptors 
known as rods and cones. Rods provide black-and-white vision in 
dim light, whereas cones are involved in providing color vision in 
bright light.
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but has no discernible margins. The macula receives and 
transduces light from the center of the visual fi eld.

Accessory Structures of the Eye
The accessory structures of the eye include the eyelids, the 
superfi cial epithelium of the eye, and the structures associ-
ated with the production, secretion, and removal of tears 
(Fig. 9.3). The eyelids keep the eye surface lubricated and pro-
tected from foreign objects. The eyelashes provide additional 
protection from foreign matter and insects.

Several glands line the margin of the eyelid. The glands of 
Zeis are large, sebaceous glands associated with the eyelashes. 
Along the inner margin of the lid are the meibomian glands, 
which secrete a lipid-rich product that keeps the eyelashes 
from sticking together.

The epithelium covering the inner surface of the eyelids 
and the outer surface of the eye is called the conjunctiva. The 
palpebral conjunctiva covers the inner surface of the eyelids, 
and the ocular, or bulbar, conjunctiva covers the anterior sur-
face of the eye. The conjunctiva is kept moist by a continuous 
supply of tears, which wash over the eyeball.

The lacrimal apparatus produces, distributes, and removes 
tears. Tears reduce friction, remove debris, prevent bacterial 
infection, and provide nutrients and oxygen to portions of 
the conjunctiva. Tears that accumulate in the medial canthus 
of the eye drain down through the lacrimal duct into the 
nasal cavity.

Visual Fields and Pathways
A visual fi eld is the entire area that is seen when an eye looks 
at a central point. This area of vision is normally limited by 
the brows above, by the cheeks below, and by the nose medi-
ally. Overlap of the visual fi elds with simultaneous use of both 
eyes produces normal binocular vision.

For an image to be seen, light rays refl ected from an object 
must pass through the pupil and be focused on the retina. 
The image projected onto the retina is upside down, how-
ever, and is reversed from its actual appearance. An object 
viewed in the upper nasal visual fi eld refl ects its image onto 

Chambers of the Eye
The chambers of the eye are the posterior, or vitreous, cham-
ber and the anterior chamber. The posterior chamber con-
tains the gelatinous vitreous body, whereas both the anterior 
and posterior chambers are fi lled with aqueous humor. The 
aqueous humor is similar to cerebrospinal fl uid, and it forms 
a fl uid cushion for the eye as well as a route for nutrient and 
waste transport. The vitreous body, or vitreous humor, helps 
to maintain the shape of the eye and supports the retina.

The posterior part of the eye, as seen through an ophthal-
moscope, is called the fundus. Structures here include the 
retina, choroid, fovea, macula, optic disc, and retinal vessels 
(Fig. 9.2). The optic nerve and its retinal vessels enter the eye-
ball posteriorly at the optic disc. Lateral and slightly inferior 
to the disc is a darker, pigmented area called the fovea, which 
surrounds the point of central vision (the area of sharpest 
vision). The macula is a circular area that surrounds the fovea 
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FIGURE 9.1  Layers of the eye.
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FIGURE 9.2  Fundus of the eye. (A) Drawing of the fundus as seen through an ophthalmoscope. (B) Photograph of the retina. (Photograph 
from the National Eye Institute, National Institutes of Health.)
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142 PART II   ASSESSMENT OF BODY SYSTEMS

both sides of the brain. A motor efferent message (pupillary 
constriction) is then sent back to the iris of each eye via the 
oculomotor nerve (Fig. 9.6).

Accommodation is an adaptation of the eye for near vi-
sion by increasing the curvature of the lens through move-
ment of the ciliary muscles. Accommodation can be indirectly 
observed through two separate refl exes: the near reaction and 
convergence (Fig. 9.7). The near reaction, or pupillary con-
striction, occurs when a person shifts gaze from a far object to 
a near one. Convergence of the eyes (motion toward) occurs 
as a person continues to focus on an object that is moving 
toward the center of the eyes from a distance. In lay terms, 
convergence may be referred to as crossing your eyes.

Extraocular Movements
Six muscles control and coordinate the movement of each eye. 
The function of each muscle and of the nerve that innervates 
it can be tested by asking the patient to move the eye in the 
direction controlled by that muscle. Because each muscle is 
coordinated with one in the other eye, the axes of the two 

the lower temporal area of the retina (Fig. 9.4). The retina 
then transforms the light stimulus into nerve impulses, which 
are conducted through the optic nerve and the optic tract to 
the visual cortex of the occipital lobe. Before entering the 
optic tract, fi bers that originated in the nasal portion of the 
retina cross over to travel in the opposite optic tract. At this 
point, the left optic tract carries fi bers from the left half of 
each retina, whereas the right optic tract contains fi bers only 
from the right halves (Fig. 9.5).

Visual Refl exes
One of the best-known visual refl exes is the pupillary light 
refl ex, which consists of a change in the pupil size in response 
to light. Two light refl exes occur simultaneously when one 
eye is exposed to bright light: a direct light refl ex (constric-
tion of the pupil of that eye) and a consensual light refl ex 
(constriction of the pupil of the opposite eye). This happens 
because the optic nerve carries the sensory afferent message 
(the light) through the optic nerve, which then synapses with 
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External Ear
The external ear is composed of the auricle (also known as 
the pinna), the external auditory canal, and the tympanic 
membrane. The auricle is the cartilaginous area of the ear 
that extends from the side of the head (Fig. 9.10). It protects 
the ear, and it blocks or facilitates passage of sound into the 
external auditory canal. The earlobe, or the lower end of the 
auricle, is also called the tragus. The external auditory canal 
is the passageway that ends at the tympanic membrane (i.e., 
the eardrum). To protect the tympanic membrane, the canal is 
lined with numerous small hairs that protrude into the canal. 
Ceruminous glands secrete a waxy material called cerumen. 
The hairs and cerumen protect the ear by restricting the entry 
of foreign objects and insects. Cerumen also reduces the 

eyes remain parallel. Parallel movement of both eyes is called 
conjugate movement. Movement of the extraocular muscles is 
stimulated by cranial nerves III, IV, and VI (Fig. 9.8).

The Ear
The ear is composed of three specifi c anatomic regions: (1) the 
external ear, (2) the middle ear, and (3) the inner ear (Fig. 9.9). 
The external ear is the visible portion of the ear, and it collects 
and directs sound waves to the eardrum. The middle ear is a 
chamber located within the temporal bone. Structures within 
the middle ear amplify sound waves and transmit them to the 
appropriate portion of the inner ear. The inner ear contains 
the sensory organs for equilibrium and hearing.
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FIGURE 9.6  Visual light refl exes.

FIGURE 9.7  Accommodation.
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144 PART II   ASSESSMENT OF BODY SYSTEMS

the middle ear with the external atmospheric pressure. Unfor-
tunately, the eustachian tube also provides an ideal pathway 
for microorganisms to travel from the nasopharynx into the 
middle ear.

The auditory ossicles are three tiny bones in the middle 
ear through which sound vibration is transferred. The three 
auditory ossicles are the malleus, the incus, and the stapes. 
The malleus is attached to the center of the tympanic mem-
brane. Vibrations from the malleus are transmitted through 
the air to the incus and stapes through a thin membrane to 
the cochlea of the inner ear. This part of the hearing pathway 
is known as the conductive phase, and a disorder here causes 
conductive hearing loss.

With otoscopic examination, the three parts of the malleus 
as well as the incus may be visible through the tympanic mem-
brane (see Fig. 9.11). The malleus is divided into the umbo, 
the manubrium (handle), and the short process. The incus 
may be visualized as a whitish haze lateral to the manubrium.

Inner Ear
Vibrations received from the middle ear are coded by the co-
chlea and then sent to the brain through the cochlear nerve. 
This second part of the hearing pathway is called the senso-
rineural phase; a disorder here causes sensorineural hearing 
loss. Air conduction is the primary path by which the cochlea 
normally senses vibrations. Bone conduction bypasses the ex-
ternal and middle ear, however, and is used for testing pur-
poses. A vibrating tuning fork, when placed on the patient’s 
head, sets the bone of the skull into vibration, directly stimu-
lating the cochlea. In normal individuals, air conduction is 
more sensitive than bone conduction.

In addition to the sense of hearing, the inner ear provides 
the sense of equilibrium. The vestibule and the semicircular 
canals provide equilibrium by sensing the position and move-
ment of the head (see Fig. 9.9).

chances of infection by slowing the growth of microorgan-
isms. Cerumen usually looks wet, sticky, and honey-colored 
in white and black persons but more dry and fl aky in Asians 
and Native Americans. The tympanic membrane, as seen with 
otoscopic examination, is a thin, pearly gray, slightly concave, 
and semitransparent sheet that separates the external ear 
from the middle ear. The small, slack, superior portion of the 
tympanic membrane is called the pars fl accida. The remainder 
of the eardrum, which is thicker and more taut, is the pars 
tensa. The annulus is the outer fi brous rim of the eardrum. 
A cone of light is visible at approximately the 5 o’clock posi-
tion when examining the right ear; this is merely a refl ection 
of the otoscope’s light. In the left ear, the cone of light appears 
at approximately the 7 o’clock position (Fig. 9.11).

Middle Ear
The middle ear is an air-fi lled cavity that transmits sound via 
the auditory ossicles. The middle ear is connected to the na-
sopharynx by the eustachian tube. Approximately 4 cm in 
length in adults, the eustachian tube equalizes the pressure in 
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Geriatric Patients
As individuals age, physiological changes occur that affect 
the eyes and the ears (Table 9.1). The eyes in particular are 
greatly affected. Loss of subcutaneous fat and muscle tone as 
well as decreased skin elasticity lead to wrinkling and droop-
ing around the eyes, which often feel dry and as if burning 
because of involution of the lacrimal glands. Arcus senilis, an 
infi ltration of degenerative lipid material, may become appar-
ent on the cornea. Pupil size decreases, and visual acuity may 
gradually decline after the age of 50 years, progressing more 
rapidly after the age of 70 years. Decreased accommodation 
in the eye, leading to far-sightedness (i.e., presbyopia) may 
result in blurred vision and diffi culty reading. In addition, 
elderly patients need more light to see because of decreased 
adaptation to darkness. Eye problems in elderly patients can 
lead to morbidity and disability that may be divided into 
either local degenerative disorders, such as macular degenera-
tion, glaucoma, and cataract, or systemic disorders, such as 
diabetes, hypertension, and vascular disease.

Hearing loss, especially in the high-frequency range, occurs 
as the structures of the middle and inner ears degenerate. 

Special Considerations
Pediatric Patients
At birth, the pigment of the iris is minimal, and the pupils 
are small. In addition, eye function is limited, but peripheral 
vision is fully developed. Eye movements become coordinated 
by 4 months of age, and central vision matures by 8 months 
of age. This allows an infant to see a single-colored image 
by 9 months of age. Young children are far sighted because 
the shape of their eyeball is less spherical than in adults. The 
globe of the eye grows to adult size and shape by 8 years of 
age, which results in normal adult visual acuity.

The eustachian tube in infants and toddlers is at a 10- degree 
angle to the horizontal plane, as compared to a 45-degree 
angle in adults (Fig. 9.12). It is also shorter and wider than 
in adults. These differences account for the higher incidence 
of acute otitis media in children younger than 6 years of age.

The external auditory canal is also shorter than in adults 
and slopes upward. Thus, before otoscopy, the examiner 
must gently pull backward and downward on the auricle to 
straighten the canal for insertion of the speculum.
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FIGURE 9.11  Otoscopic view of the normal tympanic membrane. (A) Drawing. (B) Photograph. (Photograph 
courtesy of Lowell General Hospital, Lowell, MA.)

FIGURE 9.12  Eustachian tube of the child and the adult.
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that require referral to a primary care provider or an emer-
gency room. Conjunctivitis and glaucoma are only two of the 
many ophthalmic conditions that pharmacists will encounter 
in their practice, but they are among the most common.

Conjunctivitis
Conjunctivitis refers to any infl ammation of the clear mucous 
membrane of the eye and can be divided in two groups: infec-
tious (bacterial, viral, chlamydial, and gonococcal) and non-
infectious (allergic, dry eye, toxic, contact lens use, neoplasm, 
foreign body, factitious, and idiopathic). Viral conjunctivitis, 
most commonly caused by an adenovirus, is probably the most 
common form and is usually preceded by a recent cold, sore 
throat, or exposure to someone with the condition. Individu-
als suffering from viral conjunctivitis often have a “pink eye,” 
with either a watery or, in some cases, an exudative discharge. 
Viral conjunctivitis is usually self-limiting, with symptoms re-
solving over 1 to 3 weeks. Treatment is aimed at symptomatic 
relief using artifi cial tear preparations and ocular deconges-
tants. Certain forms of viral conjunctivitis are very conta-
gious; therefore, thorough hand washing, not sharing towels, 
and proper disposal of tissues should be reinforced.

Bacterial conjunctivitis is commonly caused by Staphylo-
coccus aureus, Staphylococcus epidermidis, Streptococcus 
pneumoniae, or Haemophilus infl uenzae. This condition is 
characterized by a red eye with a purulent discharge (Fig. 9.13). 
Chlamydial conjunctivitis may have many signs and symp-
toms in common with both viral and bacterial conjunctivitis 
and is often misdiagnosed. Infection with Neisseria sp. should 
be ruled out when severe, bilateral, purulent conjunctivitis is 
present in a sexually active adult or in a neonate 3 to 5 days 
postpartum. Both chlamydial and gonococcal conjunctivitis 
require aggressive antibiotic therapy, but conjunctivitis caused 
by other bacteria is usually self-limiting within 2 weeks.

A noninfectious cause of conjunctivitis is an allergic reac-
tion. Allergic conjunctivitis is characterized by a red eye with 
a clear, copious, watery discharge. The hallmark symptom of 
this condition is itching. Severe forms of allergic conjunctivitis 
may present with a clear, gel-like form of discharge. Allergic 
conjunctivitis may result from seasonal exposure to allergens 
such as pollen or from perennial exposure to items such as 
animal dander. A personal or family history of atopic disease 
is common in patients suffering from allergic conjunctivitis. 
Allergic conjunctivitis is generally treated with topical anti-
histamines, mast cell stabilizers, or anti-infl ammatory agents. 
Chemical or toxic conjunctivitis can result from an accidental 
splash of a chemical to the eye.

Presbycusis is a type of hearing loss that occurs with aging as 
the auditory nerve degenerates. With its normal onset among 
patients during their 50s, this hearing loss begins with dif-
fi culty hearing consonants. It slowly progresses until entire 
words sound garbled. Diffi culty localizing sound and back-
ground noise add to the resulting communication diffi culties 
experienced by many elderly patients. In addition, the cilia 
lining the ear canal become coarse and stiff, and the cerumen 
becomes drier and accumulates at a higher rate.

Pregnant Patients
During pregnancy, hormonal changes can result in a tempo-
rary state of far-sightedness. This typically resolves following 
childbirth.

PATHOLOGY OVERVIEW

The Eye
Patients with ophthalmic conditions commonly present to the 
pharmacist for consultation. Many symptoms related to the eye 
are minor and can be managed through general self-care. The 
potential risk to vision that is inherent with eye complaints, 
however, requires that a pharmacist understand the most com-
mon disorders of the eye as well as the signs and symptoms 

FIGURE 9.13  Bacterial conjunctivitis. Red, infl amed vessels on 
conjunctiva and exudate are common with bacterial infection (seen 
here at the medical canthus).

TABLE 9.1  Physical Abnormalities of the Eyes 
and Ears Attributable to Aging

Organ Assessed Physical Findings

Eyes Decreased central and peripheral 
vision

Loss of one third to one half of 
outer eyebrow

Wrinkles around eyes
Pseudoptosis (upper lid resting 

on lashes)
Ectropion (turning outward of the 

lower lid)
Entropion (turning inward of the 

lower lid)
Dry eyes
Arcus senilis (gray-white arc or 

circle around cornea)
Xanthelasma (soft, raised yellow 

plaques on lid at inner canthus)
Small pupils
Slowed pupillary light refl ex
Opaque lens
Pale retinal vessels
Drusen (benign hyaline deposits 

on retina)

Ears Pendulous earlobes
Coarse wiry hairs in external 

 auditory canal
Tympanic membrane (white, 

opaque, and thick)
High-tone frequency hearing loss
Bony landmarks more prominent
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Primary open-angle glaucoma (POAG) is a bilateral, ge-
netically determined disorder that accounts for 60% to 70% 
of all glaucoma cases and is usually found in individuals older 
than 50 years of age. Individuals with open-angle glaucoma 
rarely experience symptoms, and diagnosis is usually detected 
during an eye examination. Treatment is initiated in patients 
who are at risk for visual fi eld loss with the goal of lowering 
the IOP to a level associated with decreased risk to the optic 
nerve (usually 25% to 30% reduction). Medications that are 
used to treat POAG include topical nonselective �-blocking 
agents, prostaglandin analogues, brimonidine (an �2-agonists), 
carbonic anhydrase inhibitors, and several fi xed-dose combi-
nation agents (�-blocker/prostaglandin, �-blocker/carbonic 
anhydrase inhibitor, �-agonist/carbonic anhydrase inhibitor).

Overall, angle-closure glaucoma accounts for 5% or less 
of all primary glaucoma cases, but it must be treated as an 
emergency when it occurs to avoid visual loss. In contrast 
to POAG, patients with angle-closure glaucoma present with 
signs and symptoms including pain, corneal edema, conjunc-
tival erythema, and loss of visual acuity. The goal of initial 
therapy is rapid reduction of the IOP to preserve vision and 
to avoid surgical or laser iridectomy, which produces a hole 
in the iris. Acute attacks are treated with a combination of 
pilocarpine, hyperosmotic agents, and a secretory inhibitor 
(�-blocker, �2-agonist, and topical or systemic carbonic an-
hydrase inhibitors).

Several medications may induce or potentiate IOP and thus 
increase the risk of developing glaucoma. The potential for 
this to occur depends on the type of glaucoma and whether the 

For any form of conjunctivitis, the primary presenting 
symptom is a “red eye.” A more extensive list of signs and 
symptoms can be found in Box 9.1. In patients with chronic 
signs and symptoms that do not appear to be infectious or 
allergic in their cause, dry eye medications or contact lenses 
should be considered as a cause. Box 9.2 provides a list of 
common medications that can cause conjunctivitis.

Glaucoma
Glaucoma is actually a group of eye disorders involving optic 
neuropathy. The disease is characterized by changes in the 
optic disc and loss of visual sensitivity and fi eld. The signs and 
symptoms (listed in Box 9.3) develop and progress in response 
to several pathological factors, including increased intraocular 
pressure (IOP), retinal ischemia, reduced or dysregulated blood 
fl ow, and physiological changes of the extracellular matrix of 
the optic disc. There are two major types of glaucoma: open 
angle and closed angle. Either type may be a primary, inherited 
disorder; secondary to disease, trauma, or drugs; or congenital.

SIGNS
 ■ Inner aspect of lid more red than white around cornea 

(usually bilateral)
 ■ Conjunctival swelling
 ■ Eyelid edema
 ■ Normal cornea and pupil
 ■ Periauricular, submandibular lymph adenopathy (viral, 

chlamydial, toxic, or gonococcal)

SYMPTOMS
 ■ Pink or red eye (viral, bacterial, allergic, chemical, or 

chlamydial)
 ■ Eye discomfort (viral or sand/grit/foreign body sensation)
 ■ Blurred vision (should clear with blinking)
 ■ Irritated, burning, or itching eyes (allergic)
 ■ Discharge

 ■ Serous: viral, allergic, or toxic
 ■ Mucoid: chlamydial, allergic, or toxic
 ■ Mucopurulent: chlamydial, bacterial, or toxic
 ■ Purulent: bacterial or gonococcal

 ■ Crusting on eyelashes (bacterial or viral)
 ■ Eyelids sticking together (bacterial)
 ■ Epiphora (chemical)
 ■ Low-grade fever (viral)

9.1 Signs and Symptoms of 
Conjunctivitis

SIGNS

Primary Open-Angle Glaucoma
 ■ Optic disc abnormalities
 ■ Visual fi eld defects
 ■ Increased intraocular pressure (not always present)

Angle-Closure Glaucoma
 ■ Cloudy, edematous cornea
 ■ Closed-angle, narrow anterior chamber
 ■ Hyperemic conjunctiva
 ■ Edematous and hyperemic optic disc
 ■ Increased intraocular pressure

SYMPTOMS

Primary Open-Angle Glaucoma
 ■ Rare until signifi cant damage done
 ■ Loss of peripheral vision
 ■ Blind spots

Angle-Closure Glaucoma
 ■ Blurred or hazy vision
 ■ Halos around lights
 ■ Headache (around the eye)
 ■ Ocular pain or discomfort
 ■ Nausea
 ■ Vomiting
 ■ Diaphoresis
 ■ Abdominal pain

9.3 Signs and Symptoms of 
Glaucoma

 ■ Amiodarone
 ■ Diazepam
 ■ Isotretinoin
 ■ Bisphosphonates
 ■ COX-2 inhibitors

9.2 Medications Associated with 
Conjunctivitis

COX-2, cyclooxygenase-2.
Adapted from Santaella RM, Fraunfelder FW. Ocular adverse effects as-
sociated with systemic medications: recognition and management. Drugs 
2007;67(1):75–93.
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because of their short, wide, and minimally sloped eustachian 
tube. In addition, several risk factors contribute to the higher 
incidence and increased frequency of OM in children. The 
frequency appears to parallel the incidence of viral upper re-
spiratory infections; therefore, OM is more frequent during 
the winter months. Conditions that lead to malformations of 
the eustachian tube, such as cleft palate, adenoid hypertro-
phy, and Down’s syndrome, can also contribute to the devel-
opment of acute otitis media (AOM). A history of recurrent 
AOM or respiratory tract infections in a sibling doubles a 
child’s risk of developing AOM. Attending day care centers 
and parental smoking also increases a child’s risk of AOM. 
Finally, the earlier the age of a child’s fi rst episode of OM, 
the greater the risk of developing more severe, persistent, and 
recurrent episodes.

Different types of OM include AOM, OM with effusion, 
chronic purulent OM, and OM without effusion. The most 
common diagnosis is AOM (Fig. 9.14), which involves rapid 
onset of signs and symptoms of infl ammation (Box 9.5). Be-
tween 40% and 75% of AOM cases are caused by viral patho-
gens. The most common bacterial pathogens responsible for 
AOM include S. pneumoniae, H. infl uenzae, and Moraxella 
catarrhalis. OM with effusion is similar to AOM, except 
that the patient does not display the signs and symptoms of 

patient is adequately treated for the condition. Patients with 
treated, controlled POAG are at minimal risk of increased IOP 
induced by anticholinergics or vasodilators; however, they are 
very susceptible to glucocorticoid-induced increases in IOP. 
In patients with closed-angle glaucoma, any drug that pro-
duces mydriasis (a long-continued or excessive dilatation of 
the pupil of the eye) or swelling of the lens may produce angle 
closure. Topical anticholinergics and sympathomimetics have 
the highest risk for causing this effect. Drugs associated with 
potentiation of glaucoma are listed in Box 9.4.

The Ear
Patients of all ages present to the pharmacist with symptoms 
related to the ear. Pharmacists familiar with these common 
pathological conditions can differentiate between conditions 
that can be self-treated, such as excessive cerumen, and those 
that require referral to a physician, such as otitis media and 
otitis externa.

Otitis Media
Otitis media (OM) is infl ammation of the middle ear that 
is frequently diagnosed in infants and toddlers, primarily 

OPEN-ANGLE GLAUCOMA
 ■ Ophthalmic corticosteroids (high risk)
 ■ Systemic corticosteroids
 ■ Nasal/inhaled corticosteroids
 ■ Fenoldopam
 ■ Ophthalmic anticholinergics
 ■ Succinylcholine
 ■ Vasodilators (low risk)
 ■ Cimetidine (low risk)

CLOSED-ANGLE GLAUCOMA
 ■ Topical anticholinergics
 ■ Topical sympathomimetics
 ■ Systemic anticholinergics
 ■ Heterocyclic antidepressants
 ■ Low-potency phenothiazines
 ■ Antihistamines
 ■ Ipratropium
 ■ Benzodiazepines (low risk)
 ■ Theophylline (low risk)
 ■ Vasodilators (low risk)
 ■ Systemic sympathomimetics (low risk)
 ■ Central nervous system stimulants (low risk)
 ■ Serotonin selective reuptake inhibitors
 ■ Imipramine
 ■ Venlafaxine
 ■ Topiramate
 ■ Tetracyclines (low risk)
 ■ Carbonic anhydrase inhibitors (low risk)
 ■ Monoamine oxidase inhibitors (low risk)
 ■ Topical cholinergics (low risk)

9.4 Drugs That May Induce or 
Potentiate Increased 
Intraocular Pressure

Reprinted with permission from Fiscella RG, Lesar TS, Edward D. Glaucoma. 
In: DiPiro JT, Talbert RL, Yee GC, et al, eds. Pharmacotherapy: A Pathophys-
iologic Approach, 9th ed. New York: McGraw-Hill, 2014:1531.

SIGNS
 ■ Otalgia
 ■ Hearing loss
 ■ Abnormal otoscopic examination
 ■ Redness or opacity of tympanic membrane
 ■ Absence of light refl ex
 ■ Bulging and/or immobile tympanic membrane
 ■ Otorrhea

SYMPTOMS
 ■ Fever
 ■ Irritability
 ■ Lethargy
 ■ Anorexia
 ■ Vomiting
 ■ Pain

9.5 Signs and Symptoms of Acute 
Otitis Media

FIGURE 9.14  Acute otitis media. (Photograph courtesy of 
Lowell General Hospital, Lowell, MA.)
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external otitis. Common signs and symptoms present with 
external otitis can be found in Box 9.6. Treatment includes 
antibiotics, glucocorticoids, acidifying solutions, and anti-
septic drops applied in the ear canal. Oral antibiotics should 
be employed if cellulitis and lymphadenopathy are present. 
Astringents such as Burow’s solution (i.e., aluminum acetate 
solution) may be used to treat eczematous or weeping skin. 
Warm water, saline, or Burow’s solution soaks may be used 
to treat crusting and edema of the auricle and surrounding 
tissue. Burow’s solution also may be used to treat fungal otitis 
externa because the resulting lower pH retards fungal repro-
duction and allows the immune system to clear the infection. 
Cleaning the ear canal with saline or warm water using a soft 
rubber-bulb syringe can help to clear debris.

SYSTEM ASSESSMENT
Pharmacists rarely assess the eyes and the ears together. 
Instead, the patient’s primary reason for visiting the pharmacist 
usually centers on symptoms involving one of these areas, 
prompting a focused assessment of that area alone.

Subjective Information
When asked questions about the eyes or ears, some patients 
are reluctant to admit sensory impairments. This reluctance is 
often due to unspoken fears. For example, some patients may 
fear that a diagnosis of hearing loss will require them to be 
fi tted for a hearing aid or that if the extent of their vision loss 
is discovered, they might lose their right to drive a car. Even 
impairment in the sense of smell may provoke vague fears 
of “old age setting in,” a brain tumor, or some other seri-
ous condition. Thus, great sensitivity and, sometimes, careful 
investigation are required to determine the true status of a 
patient’s hearing and vision.

The Eye
The fi rst step in triaging the variety of disorders that com-
monly affect the eye is to conduct a patient interview. By 
gathering accurate information from the patient or caregiver, 
the pharmacist can determine whether the patient is suffering 

acute infection but may have nonspecifi c complaints, such as 
rhinitis, cough, and diarrhea. The opacity of the tympanic 
membrane makes the type of effusion (serous, mucous, or pu-
rulent) diffi cult to determine. Chronic purulent OM and OM 
without effusion are rare.

Therapy for AOM includes oral antibiotics, analgesics, an-
tipyretics, and local heat. Antihistamines and decongestants 
have not been effi cacious in resolving effusions or in relieving 
symptoms. Proper treatment of AOM should provide symp-
tomatic relief within 24 to 72 hours. Patients who present 
with recurrent signs and symptoms within 1 month of a pre-
vious episode are considered to have a resistant infection and 
should be treated with a different antibiotic. OM with effu-
sion may be managed with symptomatic therapy; however, it 
does not require antibiotic therapy. Myringotomy and inser-
tion of tympanostomy tubes may be considered for treatment 
of persistent middle ear effusions (three episodes in 6 months 
or four episodes in 12 months).

Otitis Externa
Otitis externa is an infl ammation of the skin lining the ex-
ternal auditory canal (Fig. 9.15). Prolonged exposure of this 
dark, warm cul-de-sac to moisture results in maceration and 
fi ssures in the epithelial lining. In turn, this provides fertile 
ground for bacterial and fungal growth. Bacterial infection 
with Pseudomonas sp., Staphylococcus sp., Bacillus sp., or 
Proteus sp. is common and leads to infl ammation and epider-
mal destruction of the tympanic membrane. If uncontrolled, 
such infection may lead to perforation of the tympanic mem-
brane. Because this area of the body has little subcutaneous 
tissue, infl ammation and swelling result in increased skin ten-
sion, which causes pain disproportionate to any visible swell-
ing. As the infl ammation progresses, the pain may increase 
signifi cantly, especially while chewing. Any action that dis-
rupts the skin integrity, such as attempts to clean or scratch 
the ears with cotton swabs, hairpins, pencils, or other objects, 
can increase the risk for developing otitis externa.

Types of otitis externa include acute otitis externa (i.e., 
swimmer’s ear), allergic external otitis, dermatitis of the ex-
ternal auditory canal, chronic external otitis, and malignant 

External
auditory
canal

Cilia

FIGURE 9.15  Otitis externa. This condition involves severe 
swelling of external auditory canal with erythema, tenderness, and a 
narrowed canal lumen.

SIGNS
 ■ Increase in ear pain when pulling up on auricle or press-

ing on tragus
 ■ Lymphadenopathy (chronic)
 ■ Swelling in region of ear and mastoid bone (malignant)
 ■ Swollen infl amed ear canal and tympanic membrane

SYMPTOMS
 ■ Ear pain (more severe in chronic and malignant cases)
 ■ Ear discharge
 ■ Hearing loss
 ■ Itching (swimmer’s ear or allergic)
 ■ Burning or stinging (allergic or dermatitis)
 ■ Fever (chronic)

9.6 Signs and Symptoms of Otitis 
Externa

140-164_Jones_09_final.indd   149140-164_Jones_09_final.indd   149 5/23/15   3:53 AM5/23/15   3:53 AM



150 PART II   ASSESSMENT OF BODY SYSTEMS

you doing when you noticed them? Have you had a similar 
problem before?

ABNORMALITIES  Symptoms that accompany red eye can 
help in determining the potential cause. In particular, the 
type of discharge can help to determine the underlying 
cause of conjunctival infl ammation. Serous or watery dis-
charge is commonly associated with viral or allergic ocular 
conditions. A mucoid (stringy or ropy) discharge is charac-
teristic of allergy or dry eyes. A mucopurulent discharge (yel-
low or green) with morning crusting and diffi culty opening 
the eyelids is suggestive of bacterial infection. Itching is a 
hallmark of allergy. Refer patients with pain, photophobia, 
and blurred vision that does not clear with a blink to an oph-
thalmologist to rule out uveitis, keratitis, acute glaucoma, 
and orbital cellulitis. Unilateral conjunctivitis may indicate 
keratitis, nasolacrimal duct obstruction, occult foreign body, 
or neoplasia.

INTERVIEW  Have you recently had a head cold, sinus prob-
lem, or infl uenza? Have you recently been around anyone 
with pink eye?

ABNORMALITIES  These questions are directed at deter-
mining a viral cause of conjunctivitis.

INTERVIEW  Do you have any allergies? To what are you 
allergic? What symptoms do you have? Do you wear con-
tact lenses? Are they hard or soft lenses? What contact lens 
products do you use? Do you use eye cosmetics? Have you 
changed brands of contact lens product or eye makeup or 
used a friend’s products? How old are your eye cosmetics? 
Do you use hair spray, spray deodorants, or perfume?

ABNORMALITIES  These questions are directed to identify 
an allergic or toxic cause of the conjunctivitis. Hypersensitiv-
ity to thimerosal and other mercurial compounds can affect 
contact lens wearers. Eye cosmetics older than 6 months can 
grow bacteria and produce infection.

INTERVIEW  What medications do you take? Are you cur-
rently taking any prescription products? Have you recently 
used a nonprescription eye product? If so, which one(s) did 
you use? For what symptoms?

ABNORMALITIES  A positive answer can raise questions 
about a drug-induced cause of the eye problem. Refer pa-
tients with symptoms that have not responded to nonpre-
scription therapy within 72 hours to a physician. Medications 
may cause conjunctivitis. Ocular decongestants can cause 
medical problems in patients from systemic hypertension, 
arteriosclerosis, and hyperthyroidism. Anticholinergics, di-
uretics, and antidepressant medications may cause dry eyes.

INTERVIEW  Do you have any chronic disease, such as dia-
betes, glaucoma, hypertension, or collagen vascular dis-
ease? Have you had any conditions in the past that affected 
your eyes?

ABNORMALITIES  Collagen vascular disease may be associ-
ated with dry eyes. Chlamydial or gonococcal conjunctivitis 
may cause red eye.

from a mild condition such as allergic conjunctivitis or from 
a more serious, sight-threatening infection. For completeness, 
many interview questions are provided here. The pharmacist 
should only use those that are most pertinent based on the pa-
tient’s clinical presentation and answers the patient provided 
during the interview.

INTERVIEW  When did the redness in your eye develop? 
Does it affect one eye or both? What do you think may 
have caused this redness? Have you recently injured your 
eye? Have you recently been in an accident or injured your 
head? What is the nature of your work? Have you been 
working outside or in an environment that would cause your 
eyes to water, itch, or burn? Have your eyes been exposed 
recently to any irritants, such as smog, chemicals, or glare 
from the sun? Have you recently applied any pesticides or 
fertilizers?

ABNORMALITIES  Ocular redness can result from conjunc-
tivitis, keratitis, uveitis, episcleritis/scleritis, acute glaucoma, 
eyelid abnormalities, and orbital disorders. These questions 
are designed to determine whether the potential cause re-
lates to trauma, allergens, chemicals, or some combination 
thereof.

INTERVIEW  Are you experiencing any diffi culty in seeing or 
blurring of your vision? Did this change come on suddenly 
or progress slowly? Is this diffi culty occurring in one eye or 
both? Is the diffi culty constant, or does it come and go? Do 
objects appear out of focus? Does it feel like a clouding 
over of objects is occurring? Does it feel like “grayness” of 
vision? Do spots move in front of your eyes? If so, one or 
many? In one or both eyes?

ABNORMALITIES  Floaters are common with myopia or 
after middle age because of condensed vitreous fi bers. Usu-
ally, they are not signifi cant; however, acute onset of fl oaters 
may occur with retinal detachment.

INTERVIEW  Are you seeing any halos/rainbows around ob-
jects? Any rings around lights? Do you have a blind spot? If 
so, does it move as you shift your gaze? Do you have any 
loss of peripheral vision? Are you experiencing any night 
blindness?

ABNORMALITIES  Halos around lights occur with acute nar-
row-angle glaucoma. Digoxin has been reported to cause 
yellow-green halos around objects when ingested in toxic 
amounts. Scotoma is a blind spot in the visual fi eld sur-
rounded by an area of normal or decreased vision. This oc-
curs with glaucoma and with optic nerve and visual pathway 
disorders. Night blindness occurs with optic atrophy, glau-
coma, or vitamin A defi ciency.

INTERVIEW  Do you have any other eye problems? Any 
discharge? If so, what color is the discharge? Clear? White? 
Yellow? Is the discharge stringy? Do you have morning 
crusting? Diffi culty opening eyelids? Does it affect one or 
both eyes? Itching? Stinging? Blurred vision? Photophobia? 
Pain? Is the pain sharp or dull? Is it constant or intermittent? 
How long have these symptoms been present? What were 
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loss affect your daily life? Any problems with your job? How 
do your family and friends react?

ABNORMALITIES  Presbycusis has a gradual onset over 
years as compared to hearing loss from trauma, which is 
often sudden. Any sudden hearing loss in one or both ears 
not associated with an upper respiratory infection warrants 
a referral. Hearing loss may be apparent when competi-
tion from background noise is present, such as at a party, 
and may cause social isolation. Medications may also cause 
hearing loss that may be reversible or irreversible. A list of 
potentially ototoxic medications can be found in Box 9.7.

INTERVIEW  Are you dizzy? Do you feel like you are going to 
fall down? Does the room feel like it is spinning? Do you hear 
clicking or popping sounds? Do you hear a constant tone or 
noise? Is it high or low in pitch? Do ordinary sounds seem 
hollow, as if you’re hearing them in a barrel or underwater? 

The Ear
Obviously, when asking questions about the client’s ear or 
hearing, be aware that certain conditions, including the pres-
ence of a foreign body, excessive cerumen, refractory OM, 
and normal changes of aging, can reduce hearing acuity. 
Thus, you may be required to speak more slowly and clearly 
than usual or to increase your volume.

INTERVIEW  When did the pain in your ear begin? Is the 
pain sharp and localized or dull and generalized? Is it con-
stant or made worse by pulling on the ears, chewing, sneez-
ing, or swallowing? How did the pain start? Was it sudden, 
gradual, or insidious? How long has it lasted?

ABNORMALITIES  Ear pain may be caused by disorders 
of the ear or the periotic area. The most probable causes 
of ear pain are OM, otitis externa, and temporomandibu-
lar joint arthralgia (see Chapter 17). Serious disorders that 
may cause ear pain are cancer of the external ear, tongue, 
and throat; herpes zoster; and cholesteatoma (a cyst-like sac 
fi lled with epithelial cells and cholesterol that can erode and 
destroy the auditory ossicles). Pain that becomes more se-
vere by pulling upward on the auricle or pushing on the lobe 
is associated with otitis externa. Both OM and otitis externa 
may cause pain on chewing, swallowing, or sneezing. The 
patient’s description of the pain, its pattern of onset, and its 
duration can provide clues regarding the cause (Table 9.2).

INTERVIEW  Is there liquid coming out of your ear? What 
does it look like? How much comes out? Does it fl ow all the 
time? Do your ears feel congested? Do your ears itch?

ABNORMALITIES  Symptoms of itching, pain, discharge, 
and deafness are often associated with external ear disor-
ders. Pain, discharge, and deafness are symptoms often as-
sociated with middle ear disorders.

INTERVIEW  Are you experiencing any hearing loss? When 
did it start? Did the loss come on slowly or all at once? Is it 
on one side or both? Has your hearing decreased overall or 
just with certain sounds? In what situations do you notice the 
loss? Do people seem to shout at you? Have you recently 
traveled by airplane? Any family history of hearing loss? 
Have you tried anything to help your hearing? How does the 

9.7 Medications Most Commonly 
Associated with Ototoxicity

 ■ Quinine
 ■ Salicylates

AMINOGLYCOSIDES
 ■ Gentamicin
 ■ Amikacin
 ■ Tobramycin
 ■ Neomycin (including topical otic products)
 ■ Streptomycin

ANTINEOPLASTICS
 ■ Cisplatin
 ■ Carboplatin

LOOP DIURETICS
 ■ Furosemide
 ■ Bumetanide
 ■ Ethacrynic acid

Adapted from Pray WS, Pray JJ. Ototoxic medications. US Pharm 
2005;10:24–29; Garcia VP, Martinez FA, Agustin EB, et al. Drug induced 
otoxicity: current status. Acta Otolaryngol 2001;121:569–572.

TABLE 9.2  Characteristics of Ear Pain

Description of Pain Onset Duration Disease/Disorder

Excruciating pressure Sudden 30 minutes to several hours Acute otitis media, chronic otitis media

Fullness Insidious, sporadic Hours to days Serous otitis media

Dull Gradual Days Otitis externa

Pressure Insidious Days to weeks Temporomandibular joint disorder

Fullness, aching Gradually progressive Weeks to months Tumors of pharynx or larynx

Burning Gradual Hours Hematoma, frostbite

Pressure Insidious Days to weeks Chronic mastoiditis (infl ammation of 
the mastoid bone)

Excruciating Sudden Hours Myringitis
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TECHNIQUE

STEP 1 Inspection of the Eyes
 ● Inspect the eyes, eyelids, and eyebrows for position, 
shape, symmetry, and movement. The eyes, eyelids, and 
eyebrows should be symmetrical in shape and position 
and freely mobile. The eyes should align with the top of 
the auricle. The skin of the eyelids should be loose, thin, 
and elastic.

 ● Inspect for bulging eyes (i.e., proptosis).
 ● Check the upper and lower eyelid margins for integrity, 
color, texture, and position. Edges of the eyelids should 
frame the upper and lower margins of the irises when the 
eyes are open.

 ● Ask the patient to close his or her eyes. The eyelids should 
completely cover the eyes.

 ● Inspect the orientation of the eyelids and eyelashes. Note 
whether they turn inward or outward.

 ● Observe the patient blinking.
 ● Gently pull down on the lower eyelid and ask the patient 
to look up (Fig. 9.16).

 ● Examine the exposed palpebral conjunctiva for clar-
ity, discharge, and infl ammation. Conjunctiva should be 
transparent and free of discharge or hyperemia.

 ● Inspect the sclera. Normally, the sclera is white and 
translucent.

 ● To check the lacrimal apparatus, ask the patient to look 
down. With your thumb, slide the outer part of the upper 
eyelid up along the bony orbit and inspect for any redness 
or swelling.

 ● Shine your penlight at an oblique angle onto the cornea 
from the temporal side of the eye. Note any clouding, 
opacity, or injury.

How long have these symptoms been present? What were 
you doing when you noticed them? Have you had a similar 
problem before? Have you taken any aspirin or other drugs?

ABNORMALITIES  Deafness, dizziness, and tinnitus indicate 
an inner ear problem. Aspirin and other medications may 
cause tinnitus or hearing loss (see Box 9.7). “Barrel” or under-
water sounds can result from a cerumen impaction, especially 
after water exposure or fl uid accumulation in the middle ear. 
Pain and barrel sounds associated with air pressure changes, 
such as during air travel, suggest barotrauma or barotitis.

INTERVIEW  Do you have, or have you recently had, a cold 
or the fl u? Do you have a fever? Runny nose? Sore throat?

ABNORMALITIES  The risk for OM increases with upper re-
spiratory infections. Fever is more prevalent with OM. Dis-
charge from the ear may result from a perforated eardrum. 
Change in hearing can occur from either OM or otitis externa.

INTERVIEW  Have you been swimming during the past few 
days? Have you attempted to clear your ears recently to re-
move earwax? What method did you use? Are your ear ca-
nals dry and fl aky or wet and sticky? Do you use ear plugs or 
a hearing aid? Under what conditions?

ABNORMALITIES  These questions are directed toward 
identifying whether trauma to the external auditory canal 
has occurred. Trauma combined with a warm, most environ-
ment is likely to result in infection.

INTERVIEW  Have you had similar problems in the past? 
How long ago? What have you already done to treat your 
earache? Do you wear dentures or have any dental prob-
lems? What is your occupation?

ABNORMALITIES  If it recurs less than 1 month from previ-
ous treatment, OM indicates a resistant infection. Patients 
with ill-fi tting dentures or poor dentition may suffer from 
ear infections caused by blockage of the eustachian tube 
where it drains into the oropharynx. Occupations in which 
the patient is exposed to loud, repeated noise might result 
in hearing loss.

Objective Information
Objective patient data pertaining to the eye and the ear in-
clude inspection and palpation of both as well as otoscopic, 
ophthalmologic, hearing, and visual acuity examinations.

Physical Assessment
The Eye  Pharmacists are often presented with symptoms re-
lated to the eye. In evaluating these symptoms, the ability to 
inspect the outer eye and conjunctiva is invaluable. This al-
lows pharmacists to differentiate problems that can be safely 
self-treated from those that should be referred to a primary 
care provider. A pharmacist rarely, if ever, completes a full 
ophthalmologic examination. In specialized practice environ-
ments, however, a pharmacist might complete this examination 
in monitoring treatment of chronic diseases that may present 
with eye complications, such as diabetes and hypertension. FIGURE 9.16  Inspection of the conjunctiva.
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 ● Ask the patient to report any diplopia (double vision) or 
blurred vision during the test.

 ● Hold your fi nger approximately 12 to 18 in directly in front 
of the patient at a high level.

 ● Move your fi nger from the midline to the patient’s right 
side (fi rst position).

 ● Move your fi nger upward, staying to the right of the mid-
line (second position).

 ● Move your fi nger downward, staying to the right of the 
midline (third position).

 ● Move your fi nger left, across the midline (fourth position).
 ● Move your fi nger upward, staying to the left of the midline 
(fi fth position).

 ● Move your fi nger straight down, staying to the left of the 
midline (sixth position).

 ● Observe the patient’s eyes for parallel movement and for 
nystagmus (involuntary oscillating eye movements).

ABNORMALITIES  Lack of parallel eye movement (deviation 
of one eye) would indicate an abnormality. Nystagmus may 
result from disorders of the labyrinth, vestibular portion of 
cranial nerve VII, metabolic disorders, medications (such as 
phenytoin), and cerebellar disease.

TECHNIQUE

STEP 4 Testing Visual Acuity
A visual acuity test should be completed if the patient presents 
with an eye complaint, especially vision loss. Visual acuity is 
tested with a vision-screening card, such as a Rosenbaum 
pocket vision screener or a Snellen vision chart (see Fig. 4.6).

To test far vision:

 ● Have the patient stand 20 ft away from a Snellen eye 
chart. If the patient wears glasses or contact lens, conduct 
the test with them on.

 ● Hand the patient an opaque card and instruct the patient 
to place the card over one eye.

 ● Ask the patient to read through the smallest line of print 
possible. Encourage the patient to try the next smallest 
line as well.

 ● Note the line on the chart at which the patient can identify 
more than half the letters.

 ● Record the numerical fraction that is to the left of that line, 
along with the use of glasses, if any.

 ● Repeat with the opposite eye.

 ● Shine your penlight on the bridge of the patient’s nose 
and note where the spots of light fall and whether the 
light falls on the same spot on each eye. This checks for 
strabismus (i.e., deviation of one eye).

 ● Inspect the iris, noting its shape and pigmentation. Irises 
should be fl at, circular, and have similar pigmentation in 
both eyes.

ABNORMALITIES  Bilateral proptosis or exophthalmos is 
commonly associated with thyroid disease (see Chapter 20). 
Unilateral proptosis may indicate a tumor. Incomplete eye 
closure may occur with exophthalmos or cranial nerve VII 
weakness (see Chapter 18). Conjunctival scarring can result 
in inversion of the eyelids. Red eyelid margins with dried 
mucus on lashes suggest blepharitis. Infl ammation and dila-
tion of conjunctival blood vessels is typical of conjunctivitis. 
Styes are acute pustular infections of an eyelash follicle or 
sebaceous glands of the eye. Xanthomas are soft, yellowish, 
raised waxy lesions either on or beneath the eyelid, and they 
may be associated with hyperlipidemia. Corneal haziness or 
cloudiness with edema may indicate increased IOP.

TECHNIQUE

STEP 2 Examination of the Pupil
 ● With normal room light, measure your patient’s pupils using 
a small ruler. Document the result in millimeters and com-
pare the measurements of both eyes. Pupils are normally 3 to 
5 mm in size. A slight difference of less than 1 mm is common.

 ● Assess pupil shape. Normally, pupils are round.
 ● To test the pupillary light refl ex, darken the room, stand 
to one side, and ask the patient to gaze into the distance.

 ● Next, advance a light in from the side and note the re-
sponse of the pupil in the eye on the same side. Constric-
tion of the pupil on the same side is a normal direct light 
refl ex (see Fig. 9.6).

 ● Advance the light in from the side again, and note the 
response of the pupil in the eye on the opposite side. 
Constriction of the pupil on the opposite side is a normal 
consensual light refl ex (see Fig. 9.6).

 ● Repeat this procedure on the patient’s other side.
 ● To test for accommodation, hold your fi nger approxi-
mately 3 in from the patient’s nose. Ask the patient to 
focus on a distant object, such as the corner of the room. 
Then, have the patient shift his or her gaze to your fi nger. 
A normal response includes constriction of the pupils and 
convergence of the eyes (see Fig. 9.7).

ABNORMALITIES  Irregularly shaped pupils may result from 
previous surgery or iris infl ammation. Unequal pupil diameter 
can result from a congenital disorder or cranial nerve palsy. 
Pinpoint or dilated pupils may result from various medications, 
such as narcotic analgesic and inhaled ipratropium, respectively.

TECHNIQUE

STEP 3 Assessment of Extraocular Muscles
To test the extraocular muscles, check the “six cardinal posi-
tions of gaze” by completing the following steps (Fig. 9.17):

 ● Instruct the patient to move only the eyes and not the 
head when following the movement of your fi nger.

FIGURE 9.17  Extraocular muscle movements.
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TECHNIQUE

STEP 6 Palpation of the Eye
 ● Have the patient sit comfortably.
 ● Using your thumb and index fi nger, gently palpate the 
eyelid and orbital rim. The eyeball should feel fi rm, 
smooth, and yielding to slight pressure.

 ● Apply gentle pressure on the punctum (the opening of 
either the upper or the lower lacrimal duct at the inner 
canthus of the eye).

ABNORMALITIES  Eyelid edema can result from sinusitis. 
Purulent discharge from the punctum indicates infection of 
the lacrimal duct.

TECHNIQUE

STEP 7 Ophthalmoscopic Examination
An ophthalmoscopic examination evaluates the retina and 
the optic disc. This technique is diffi cult to complete, and 
differentiating the presence of abnormalities requires sig-
nifi cant experience. An ophthalmoscopic examination is 
indicated as part of a routine physical examination or for 
suspected or known disorders of the retina, macula, or optic 
disc. Ophthalmologists are the most skilled at performing 
this examination, which is easiest to conduct when the pa-
tient’s pupils are dilated. The procedure for completing this 
examination is included here for completeness.

 ● Darken the room to help dilate the pupils.
 ● Ask the patient to remove any eyeglasses. Remove yours 
as well.

 ● Select the large, round aperture on the ophthalmoscope 
with the white light for routine examination.

 ● Instruct the patient to look at a point on the wall behind 
you and across the room. Instruct the patient to keep 
looking at it even though your head may get in the way.

 ● Match sides with the person. Hold the ophthalmoscope 
in your right hand and up to your right eye to view the 
patient’s right eye.

 ● Use your thumb to anchor the upper lid of the patient and 
to prevent any blinking.

 ● Begin approximately 10 in away from the person, at an 
angle approximately 15 degrees lateral to the person’s 
line of vision (Fig. 9.18).

To test near vision:

 ● Hold a pocket card 14 in from the patient.
 ● Hand the patient an opaque card and instruct the patient 
to place the card over one eye.

 ● Ask the patient to read through the smallest line of print possi-
ble. Encourage the patient to try the next smallest line as well.

 ● Note the line on the chart at which the patient can identify 
more than half the letters.

 ● Record the numerical fraction that is to the right of that 
line, along with the use of glasses, if any.

 ● Repeat with the opposite eye.

ABNORMALITIES  When using the Snellen eye chart, the 
numerator indicates the distance that the patient is stand-
ing from the chart (20 ft), whereas the denominator gives the 
distance at which a normal eye could have read that particu-
lar line. Therefore, 20/40 means that the patient can read at 
20 ft what the normal eye could read at 40 ft. Vision of 20/40 
or less with corrective lenses may be caused by opacities in 
the lens, such as those seen with cataracts.

TECHNIQUE

STEP 5 Testing Visual Fields
To evaluate the patient’s visual fi elds and peripheral vision, 
conduct the confrontation test as follows:

 ● Have the patient stand.
 ● Place yourself, also standing, 3 to 4 ft directly in front of 
the patient.

 ● Ask the patient to stare straight ahead and meet your gaze.
 ● Ask the patient to cover the left eye while you cover your 
right eye.

 ● Slowly bring your fi ngers from beyond the limits of the 
visual fi elds in one quadrant at a time.

 ● Ask the patient to tell you when he or she can fi rst see 
your fi ngers.

 ● Repeat the test with the left eye. In other words, the pa-
tient covers the right eye while you cover your left eye.

 ● Again, test the visual fi elds.

ABNORMALITIES  If you see your fi ngers before the patient 
does, he or she may have restricted visual fi elds (assuming 
your vision is normal).

FIGURE 9.18  Approach to ophthalmologic examination. (A) Distant. (B) Close.
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may be within the realm of the pharmacist. Hearing assess-
ments also are fairly simple to complete and could extend 
the pharmacist’s ability to monitor medications that can 
cause hearing loss as an adverse effect; however, this is not 
commonly done in pharmacy practice today. Thorough ex-
amination of the ear is described in the following text for 
completeness purposes.

TECHNIQUE

STEP 1 Inspection of the Ear
 ● Observe ear size and placement. Auricles should be equal 
in size and placement, symmetrically positioned, and 
freely mobile.

 ● Assess the skin color, texture, and integrity. Skin should be 
clean, dry, and the same color as other skin. Skin should 
also be free of scales, redness, and infl ammation.

 ● Inspect the auricle.
 ● Inspect the external auditory canal. The size of the opening 
should not be swollen, red, or have discharge. Cerumen 
should be present but not excessive.

ABNORMALITIES  Dry, scaly skin on the external ear may in-
dicate psoriasis or seborrhea. Painful, crusted lesions on the 
helix (the inward curved rim of the external ear) may be seen 
in squamous cell carcinoma. Hard nodules or calculi on the 
auricle rim or outside the opening of the external auditory 
canal may represent gouty deposits.

TECHNIQUE

STEP 2 Palpation of the Ear
 ● Palpate the auricle, checking for freedom of movement, 
tenderness, and lesions.

 ● Palpate behind the external ear for lesions and tenderness.
 ● Palpate the preauricular and postauricular lymph nodes for 
tenderness and enlargement. These nodes should be non-
palpable or small, soft, and nontender. (See Chapter 10 for 
a more detailed discussion of lymph node examination.)

ABNORMALITIES  Tenderness and pain on movement of 
the auricle or earlobe usually indicates acute otitis externa, 
not OM. OM may cause tenderness behind the ear.

TECHNIQUE

STEP 3 Otoscopic Examination
 ● Choose the largest speculum that will fi t comfortably in 
the patient’s ear canal.

 ● Tilt the patient’s head slightly away from you toward the 
opposite shoulder.

 ● Inspect the auditory canal with the otoscope penlight. 
Note any redness, swelling, lesions, foreign bodies, or 
discharge.

 ● Pull the auricle up and back on an adult or older child. 
Pull the auricle down on an infant or child younger than 
3 years of age.

 ● Hold the auricle gently but fi rmly throughout the exami-
nation.

 ● Hold the otoscope by the handle and rest the back of your 
hand along the person’s cheek to stabilize the instrument.

 ● Note the red refl ex (the red glow fi lling the patient’s pupil), 
which is caused by refl ection of the ophthalmoscope light 
off the inner retina.

 ● Keeping the red refl ex in sight, move closer to the eye.
 ● As you advance, adjust the lens to �6 and note any opaci-
ties in the media.

 ● Progress toward the patient until your foreheads almost 
touch (see Fig. 9.18).

 ● Adjust the diopter setting to bring the ocular fundus into 
sharp focus. Use the red lenses for near-sighted eyes and 
the black lenses for far-sighted eyes.

 ● Locate the optic disc on the nasal side of the retina. The 
disc should appear creamy yellow-orange to pink, round 
or oval, as well as distinct and sharply demarcated.

 ● Locate the retinal vessels. Follow a paired artery and vein 
out to the periphery in the four quadrants.

 ● Locate the macula by looking temporal to the optic nerve. 
The macula may appear darker and slightly yellow com-
pared to the retina.

 ● View the fovea (the depression in the center of the mac-
ula). You should observe a pinpoint white light refl ected 
back to the ophthalmoscope.

ABNORMALITIES  Cataracts produce opacity of the lens. 
Retinal abnormalities, such as detachment, hemorrhages, 
and exudates, can be seen in diabetic retinopathy (a non-
infl ammatory disorder of the retina from diabetes that may 
cause blindness) (Fig. 9.19). Bulging of the optic disc can 
result from increased IOP. Systemic diseases such as hyper-
tension can affect the retinal vessels, resulting in abnormali-
ties such as nicking or narrowing of the underlying vessel 
(AV nicking [arteriovenous, nicking at the junction where the 
artery and veins meet in the eye]).

The Ear  Similar to the pharmacist’s limited role in exam-
ining the eye, physical examination of the ear by a phar-
macist currently centers around inspection of the outer ear 
and, possibly, unaided inspection of the external auditory 
canal. In contrast to an ophthalmologic examination, an 
otoscopic examination is not diffi cult and, in the future, 

FIGURE 9.19  Diabetic retinopathy. (Photograph from the 
National Eye Institute, National Institutes of Health.)
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hearing loss. Air and bone conduction should be evaluated 
in a quiet room with a tuning fork (preferably of 512 Hz).

For the Weber test:

 ● Stand to the side of the patient.
 ● Instruct the patient to indicate if the tone sounds the 
same in both ears or sounds better in one.

 ● Hold the tuning fork by the stem and strike the tines softly 
at the back of your hand.

 ● Place the base of the vibrating tuning fork fi rmly on top of 
the patient’s head (Fig. 9.21).

 ● Record the fi ndings. A normal Weber test is negative for 
lateralization (hearing the sound only on one side).

For the Rinne test:

 ● Stand to the side and back of the patient. Instruct the pa-
tient to tell you when the sound can no longer be heard.

 ● Hold the tuning fork by the stem and strike the tines softly 
on the back of your hand.

 ● Place the base of the vibrating tuning fork on the mastoid 
bone behind the patient’s ear and level with the ear canal.

 ● When the patient indicates the sound is gone, quickly 
place the fork close to the ear canal with the “U” facing 
forward (see Fig. 9.21).

 ● Ask the patient to tell you if he or she can hear the sound. The 
patient should be able to hear the vibration through the air 
after he or she could not hear it any longer through the bone.

 ● Instruct the patient to tell you when the sound can no lon-
ger be heard.

 ● Repeat with the opposite ear.
 ● Document the results. A normal Rinne test is positive, 
which is when sound is usually heard twice as long by air 
conduction (AC) as by bone conduction (BC). It is docu-
mented as “AC � BC,” indicating that air conduction of 
sound next to the ear canal is greater than bone conduc-
tion of sound through the mastoid process.

ABNORMALITIES  Lateralization of sound during the Weber 
test is abnormal. During conductive hearing loss, sound lat-
eralizes or is heard in the “bad” ear. The ear with conductive 
hearing loss has a better chance to hear bone-conducted 
sound because it is not distracted by background noise. 
Conductive hearing loss occurs because of a mechanical 
problem in the outer or middle ear. Causes of conductive 
hearing loss can often be treated. During sensorineural hear-
ing loss, sound lateralizes to the “good” or unaffected ear. 
The ear with nerve-based hearing loss is unable to perceive 
the sound. Sensorineural hearing loss occurs when the nerve 
endings that detect sound in the ear are injured, diseased, or 
otherwise not working correctly. Sensorineural hearing loss 
often cannot be reversed. Abnormal Rinne test results occur 
when air conduction is not greater than bone conduction. 
When conductive hearing loss is present, the patient should 
have a negative Rinne test: air conduction less than or equal 
to bone conduction (AC � BC; AC � BC). A patient suffer-
ing from sensorineural hearing loss hears poorly both ways, 
but the normal ratio (AC � BC) is maintained (see Fig. 9.21).

Laboratory and Diagnostic Tests
Clinically, no laboratory tests are used to assess function of 
the eyes and the ears. Patients suffering from vision changes, 

 ● Insert the speculum slowly and carefully along the axis of 
the canal. Watch the insertion, then put your eye up to the 
otoscope. Avoid touching the canal wall (Fig. 9.20).

 ● Rotate the otoscope to visualize all the tympanic mem-
brane. Note the membrane’s color, position, and integrity. 
The normal eardrum is a shiny and translucent pearly-gray 
color, fl at, and intact. Visualize the cone of light and the 
bony landmarks (see Fig. 9.11).

ABNORMALITIES  Redness and swelling of the external 
auditory canal occur with otitis externa, and the canal may 
be swollen completely shut. A reddened tympanic mem-
brane with purulent, foul-smelling ear drainage suggests 
otitis externa. A bulging, reddened, or perforated tympanic 
membrane with an absent cone of light and loss of bony 
landmarks is usual with OM. A perforated eardrum appears 
as a hole at the center of the tympanic membrane. Scarring 
of the eardrum appears as opacities.

TECHNIQUE

STEP 4 Testing Auditory Acuity
 ● Occlude one of the patient’s ears with your gloved fi nger.
 ● Stand 1 or 2 ft away from the patient.
 ● Exhale fully and whisper softly toward the unoccluded ear. 
Choose numbers or words with two equally accented syllables.

 ● If necessary, increase your voice to a medium volume, fol-
lowed by a loud whisper and then by a soft, medium, and 
loud voice.

 ● Make sure the patient cannot read your lips by covering 
your mouth or obstructing the patient’s vision.

 ● Repeat with the opposite ear.

ABNORMALITIES  Chronic OM, aging, and medications can 
result in hearing loss.

TECHNIQUE

STEP 5 Testing Air and Bone Conduction of Sound
If hearing is decreased, the Weber and Rinne tests can be 
used to distinguish between conductive and sensorineural 

FIGURE 9.20  Speculum placement for otoscopic examination.
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ear canal. A “fl at” line on a tympanogram may indicate that 
the eardrum is not mobile; a “peaked” pattern often indicates 
normal function.

Techniques to evaluate hearing acuity were outlined earlier 
in this chapter. If defi cits are found, however, further evalu-
ation is usually required. Audiologists are professionals who 
specialize in evaluating hearing loss and in conducting hear-
ing tests. Test results are recorded on an audiogram, which 
is a graph showing hearing sensitivity. The degree of hearing 
loss is determined by measuring the hearing threshold (the 
levels in decibels [dB] at which a signal is just barely heard). 
In other words, thresholds are measured at several frequen-
cies (pitches) and are graphed on the audiogram. The fre-
quencies tested are those that are important for hearing and 
understanding speech and other environmental sounds. Fre-
quency is noted in hertz (Hz). The louder the sounds must be 

such as decreased vision, blurred vision, or other defects, 
should be referred to an ophthalmologist for a dilated fun-
duscopic examination. Specialized equipment, such as a to-
nometer (measures pressure inside the eye), slit lamp (allows 
a view of the front of the eye), phoro-optometer (detects re-
fractive errors), and indirect ophthalmoscope (wider view of 
the retina), is used by optometrists and ophthalmologists for 
the diagnosis of eye diseases and disorders. Systemic diseases 
also may result in changes in vision, and in these cases, other 
radiological tests, such as computed tomography (CT) and 
magnetic resonance imaging (MRI), may be indicated.

When further evaluation of the ear is required, special-
ized equipment is again employed. When a more detailed 
evaluation of the tympanic membrane is indicated, a tympa-
nometer is used to determine how well the eardrum moves 
when a soft sound and air pressure are introduced into the 

Normal Conductive loss Sensorineural loss
Good
ear

Poor
ear

A

Normal Conductive loss Sensorineural loss

B

FIGURE 9.21  Hearing acuity. (A) Weber test. A normal result is when sound is heard equally in both ears. Conductive loss is indicated 
when sound lateralizes to the impaired ear. Sensorineural loss is indicated when sound lateralizes to the good ear. (B) Rinne test. A normal 
result is when air conduction is greater than bone conduction (AC � BC). Conductive loss is indicated when bone conduction is greater than or 
equal to air conduction (BC � AC or BC � AC). Sensorineural loss is indicated when the patient hears poorly in both ears but air conduction is 
greater than bone conduction (AC � BC).
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quiet if crying, or starting to cry if quiet. By 6 to 8 months 
of age, infants should turn their heads to “fi nd” the sound 
and respond to their own name. Preschool and school-aged 
children may be screened with audiometry.

Because of the anatomic differences in the external 
auditory canal and eustachian tubes of infants and toddlers, 
the pharmacist should begin an examination by pulling down 
on the auricle rather than up (as in adults). Additional ab-
normalities found on examination of the eye and ear that are 
normal in infants and children are summarized in Table 9.4.

before they are heard, the greater the degree of hearing loss. 
Thus, when the hearing test is completed, the audiologist will 
be able to tell how well the patient hears at low, medium, and 
high pitches. If hearing loss is present, the audiologist should 
also be able to tell which part of the hearing mechanism (the 
outside, middle, or inner ear) is causing the loss. Ranges have 
been established to help a person identify how much diffi culty 
should be expected from a given hearing loss. The typical 
ranges for adults are:

 ■ �10 to 25 dB � normal range
 ■ 26 to 40 � mild hearing loss
 ■ 41 to 55 dB � moderate hearing loss
 ■ 56 to 70 dB � moderately severe hearing loss
 ■ 71 to 90 dB � severe hearing loss

Special Considerations
Pediatric Patients
When evaluating the eyes and ears of infants and children, 
several additional questions may be appropriate depending 
on the age of the child. Asking about the mother’s history 
of vaginal infections and whether she had an infection at the 
time of delivery is important for ascertaining the risk to the 
infant of acquiring such an infection at birth. Certain forms 
of vaginitis, such as gonorrhea and genital herpes, may result 
in ocular sequelae in the newborn. Depending on the age of 
the child, interview questions related to vision development, 
routine vision testing at school, and safety measures for pro-
tection of the eye from trauma might be relevant.

Children have a high incidence of upper respiratory infec-
tions, which can predispose them to OM. Pharmacists should 
focus on subjective questioning related to the incidence and 
duration of previous infections, evidence of hearing loss, and 
potential effect of any infections and hearing loss on normal 
development. Pharmacists should also be cognizant of the 
increased risk of foreign bodies in both the ears and the nose 
when interviewing or examining children.

Visual acuity develops for months after birth. The exami-
nation techniques used to screen visual acuity are based on 
the child’s age. Pupillary light refl exes such as the blink re-
fl ex (the neonate blinks in response to bright light) and the 
direct pupillary reaction will be intact in neonates; however, 
this does not mean that an infant can see. The developmen-
tal benchmarks for visual acuity in an infant are outlined in 
Table 9.3. For children between 2.5 and 3 years of age, the 
Allen test (picture cards) can be substituted for the Snellen E 
chart. For intermediate ages (3 to 6 years), the child can point 
a fi nger in the direction of the “table legs” on the Snellen E 
chart. By the age of 7 or 8 years, the standard Snellen alpha-
bet chart can be used. Normally, a child achieves 20/20 acuity 
by the age of 6 or 7 years. In addition, children should be 
assessed for color blindness and strabismus (squint or crossed 
eye) because this may affect their visual acuity.

Similar to visual acuity, hearing acuity also develops over 
the fi rst few months of life. Newborns should startle and blink 
in response to a loud, sudden noise. Infants 3 to 4 months 
of age should blink and stop their movement, appearing to 
“listen.” Other behaviors that should be observed in response 
to a loud, sudden noise are cessation of sucking, becoming 

TABLE 9.3  Developmental Benchmarks for 
Visual Acuity in Infants

Age Benchmark

Birth to 2 weeks Refuse to open eyes after exposure 
to bright light

Increasing alertness to an object in 
line of vision

May fi xate on an object in line of 
vision

2–4 weeks Fixate on an object in line of vision

1 month Fixate and follow a light or bright 
toy

3–4 months Fixate, follow, and reach for the toy

6–10 months Fixate and follow the toy in all 
directions
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TABLE 9.4  Normal Physical Abnormalities of 
the Eyes and Ears in Infants and Children

Organ Assessed Physical Findings

Eyes Corneal light refl ex: some asymmetry 
before age of 6 months

Doll’s eye refl ex: As you turn baby’s 
body, the eyes will look in same 
direction; when turning stops, eyes 
shift to opposite direction after 
few beats of nystagmus; disap-
pears by 2 months of age

Setting sun sign: Eyes appear to 
deviate down, exposing the white 
rim of the sclera over the iris.

Epicanthal fold (excess skinfold 
extending over the inner corner of 
the eye)

Sclera: blue appearance because of 
thinness at birth

Lacrimal glands: nonfunctional at 
birth

Iris: permanent color not differenti-
ated until 6–9 months

Ears Tympanic membrane: fi rst few days 
after birth, may appear thickened, 
opaque, and mildly red; may look 
infected in infants after crying
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and accidents. Because decreased tear production occurs with 
age, questions related to the eyes feeling dry or burning are 
also appropriate.

The physical examination techniques used for eyes and 
ears in geriatric patients are the same as those described 
previously. Abnormalities found on examination of the eye 
and ear that can be attributed to aging are summarized in 
Table 9.1.

Pregnant Patients
The method of subjective questioning used for adults does 
not need to be varied when interviewing a pregnant woman. 
Direct special attention, however, toward identifying symp-
toms related to the pregnancy. As previously mentioned, 
hormonal changes during pregnancy may alter the curva-
ture of the eye and result in complaints of decreased vision. 
Women in their third trimester should be questioned care-
fully about visual changes, such as new onset of blurred vi-
sion or spots before their eyes, because these may be signs 
of preeclampsia.

Pregnancy-induced hypertension may be a problem for 
some women. To differentiate chronic hypertension from 
pregnancy-induced hypertension, a retinal examination may 
be indicated. Patients with pregnancy-induced hypertension 
present with segmental arteriolar narrowing and a glisten-
ing appearance consistent with edema. Hemorrhages and 
exudates that are often present in patients with long-standing 
chronic hypertension, however, are absent.

APPLICATION TO PATIENT SYMPTOMS
Symptoms related to disorders of the eyes and ears commonly 
prompt patients to ask a pharmacist for advice and guidance. 
Many of these clinical situations can be managed with over-
the-counter products, but others may result in serious patient 
outcomes, such as vision and hearing loss, without immediate 
referral to a primary care provider. Application of the subjec-
tive and objective assessment techniques previously presented 
should allow the pharmacist to differentiate those situations 
that can be self-treated from those that require referral to a 
physician.

Red Eye (Case Study 9.1)
Minor irritation of the eye is a common cause of redness. 
Pollutants, chlorine, and smoke can be incorporated into 
tears and irritate the surface of the eye. Infectious diseases 
and glaucoma, however, can also result in infl ammation of 
the eye. Therefore, pharmacists must gain a more detailed un-
derstanding of how to assess patients who present with this 
condition.

Ear Pain (Case Study 9.2)
Ear pain, or otalgia, is the most common complaint in adults 
presenting with problems involving the ear. The type, pattern 
of onset, and duration of the pain can provide the pharmacist 
with clues regarding the potential cause and, thereby, the need 
for referral to a physician.

Physical examination techniques used for the eyes and 
ears vary substantially in children compared to adults and are 
summarized in Table 9.5.

Geriatric Patients
Many changes normally occur in the eyes and ears as a re-
sult of aging. Subjective questioning of the elderly patient by 
the pharmacist should be directed at obtaining information 
about the impact of these changes on the patient’s functional 
status. For example, ask if the patient has experienced any 
decrease in normal activities, such as reading, sewing, or 
any occupation or hobbies that require keen vision. More 
specifi cally, ask whether the patient has noticed any visual 
diffi culty with climbing stairs or driving. This will help to 
determine if a loss of depth perception is occurring and allow 
the pharmacist to provide education on how to prevent falls 

TABLE 9.5  Physical Examination of the Eyes 
and Ears in Children

Organ
Alterations in Physical 
Examination Technique

Eyes Inspection:
Perform examination in dimly lit room, 

hold infant upright, suspended 
under its arms or have parent hold 
infant over shoulder (all actions 
encourage an infant to open his or 
her eyes).

Draw a line across center of eyes to 
detect appropriate placement. This 
should be horizontal.

Ophthalmoscopic examination:
Deferred until 2–6 months of age but 

can elicit red refl ex in newborns
Children should be positioned supine 

on examination table with the head 
near one end.

Do not hold eyelids forcibly open be-
cause it will elicit resistance.

May have child sit on parent’s lap as an 
alternative

Ears Inspection:
Observe position and alignment of the 

ears. The top of the auricle should 
be level with the corner of the eye 
and positioned within 10 degrees of 
vertical.

Otoscopic examination:
Complete otoscopic examination at the 

end of the physical examination.
Infant should be propped up against 

parent. Toddler may lie on examining 
table. Stabilize head to avoid move-
ment against the otoscope.

Pull auricle back and straight down in 
children younger than 3 years of age.
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C A S E  S T U D Y  9 . 1
AP is a 24-year-old woman who presents to the phar-
macy with complaints of red eyes that burn, feel ir-
ritated, and water continually. The pharmacist performs 
the initial patient interview and medication history.

ASSESSMENT OF THE PATIENT
Subjective Information
A 24-YEAR-OLD WOMAN COMPLAINING OF RED EYES THAT BURN, 
FEEL IRRITATED, AND WATER CONTINUALLY

GOOD MORNING. I AM THE PHARMACIST, DR. DAVIS. 
CAN YOU TELL ME A LITTLE MORE ABOUT THE PROB-
LEMS YOU HAVE BEEN HAVING WITH YOUR EYES? 
Well, as I told the cashier, my eyes started getting red 
recently and feeling very irritated. They itch and water 
and I think I may have gotten a pink-eye infection from 
someone. I’m not sure whether I need to go to the doc-
tor or if something is available here at the pharmacy that 
will help me.

HAVE YOU INJURED YOUR EYE AT ALL IN THE LAST 
COUPLE OF DAYS?  No.

ARE YOU HAVING ANY OTHER PROBLEMS WITH YOUR 
EYES, LIKE CHANGES IN VISION?  Nothing that I’ve 
noticed.

YOU SAID YOUR EYES ARE WATERING. IS THE FLUID 
CLEAR OR IS IT THICK AND MUCOUS-LIKE?  It has been 
clear.

HAVE YOU NOTICED ANY CRUSTING ON YOUR EYE-
LASHES OR HAVE YOU WOKE UP TO YOUR EYES 
CRUSTED SHUT?  No. None of that.

DOES ANYTHING MAKE YOUR EYES WORSE?  I have 
noticed that my symptoms are worse in the morning 
when I wake up and in the evening when I get back 
from class.

SO YOUR SYMPTOMS ARE WORSE WHEN YOU ARE 
HOME?  I guess so. I hadn’t really thought about it until 
now.

HAS ANYTHING CHANGED IN YOUR HOME RECENTLY? 
Yes. I actually just moved into a new apartment with a 
couple of friends.

HAVE YOU OR ANY OF YOUR ROOMMATES HAD ANY 
RECENT ILLNESSES?  No. Although, I have noticed that 
I sneeze more lately, too. But no one has had a fever or 
fl u or anything.

HAVE YOU BEEN EXPOSED TO ANY NEW PETS OR USED 
ANY NEW PRODUCTS SUCH AS COSMETICS OR FACIAL 
CLEANSERS?  Yes. One of my roommates has a cat. 
Although I rarely see it. He never leaves her bedroom, 
except to eat and use the litter box.

DO YOU HAVE A HISTORY OF ALLERGIES TO CATS? 
I don’t know. I never had one growing up and I’ve never 
lived with one before.

HAVE YOU TRIED TO TREAT YOUR EYE PROBLEM WITH 
ANYTHING AVAILABLE WITHOUT A PRESCRIPTION? 
No. Like I said, this really just started happening this 
weekend after I moved into my new place.

OKAY, JUST A FEW MORE QUESTIONS. DO YOU HAVE 
ANY OTHER PROBLEMS ANYWHERE ELSE?  No.

HAVE YOU HAD ANY OTHER SYMPTOMS, SUCH AS 
FEVER, SWOLLEN GLANDS, OR HEADACHE?  No.

DO YOU HAVE ANY OTHER MEDICAL CONDITIONS?  No.

ARE YOU TAKING ANY MEDICATIONS CURRENTLY?  No.

DO YOU HAVE ANY OTHER ALLERGIES TO FOODS, 
MEDICATIONS, OR THINGS IN THE ENVIRONMENT? 
None that I know of.

Objective Information
AP is a 24-year-old, well-nourished, well-developed, 

healthy woman in no apparent distress. Posture and 
gait are normal.

Speech is clear. Her affect is appropriate to her mood, 
she is concerned about her symptoms.

Pulse: 72 bpm, regular
Respirations: 15 rpm, easy and nonlabored
Temperature: 98.4°F
Blood pressure: 120/78 mm Hg, sitting in left arm
Height: 5	7

Weight: 132 lb
Skin: uniformly tan, with no lesions present
Eyes: Vision is 20/30 in each eye with glasses. Sclera is 

mildly injected bilaterally; conjunctiva is red and 
slightly swollen, with copious watery discharge. 
Pupils are equal, round, and reactive to light and 
accommodation (PERRLA). Extraocular muscles are 
intact (EOMI).

Remainder of physical examination: within normal limits

DISCUSSION
The major issue in this case is differentiating between 
viral, bacterial, and allergic conjunctivitis. Itching is 
often considered to be a hallmark symptom of allergic 
conjunctivitis, which is a major complaint in AP’s case. 
Discharge from an allergic conjunctivitis would be serous 
or mucoid in nature, which is also supported by AP’s pre-
sentation. Although AP is concerned about an infection, 
she does not have any mucoid discharge and no crust-
ing of the eyelashes or exposure to infected persons. 
She has also recently changed her living environment. 
Symptom onset seemed to coincide with this move, and 
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What is the most common form of conjunctivitis?
 2. What are the signs and symptoms of POAG?
 3. What is the hallmark sign of allergic conjunctivitis?
 4. What signs or symptoms indicate that a patient should 

be referred to a primary care provider for further 
assessment?

 5. Which forms of conjunctivitis are contagious? What 
steps can be taken to prevent transmission of these 
conditions?

 6. Defi ne PERRLA and EOMI.

C r i t i c a l  T h i n k i n g  Q u e s t i o n

 1. TS is a 75-year-old man who presents to the pharmacy 
with a prescription for prednisone, 30 mg by mouth 
every day for 10 days, for an acute exacerbation of his 
asthma. On review of his medication profi le, the phar-
macist notes TS is also on the following medications: 
albuterol, two puffs every 4 hours as needed for wheez-
ing; fl uticasone/salmeterol 250/50 one puff twice daily; 
and latanoprost 0.005% solution one drop in both eyes 
daily. What questions would you ask this patient? What 
are the potential drug therapy problems? Would you fi ll 
this prescription? Why, or why not?

PATIENT CARE PLAN

Patient Name: AP
Medical Problems:

None
Current Medications:

None

S: AP is a 24-year-old woman who presents with 
complaints of red, burning, itchy eyes with copi-
ous watery discharge for the last few days. AP 
reports that her symptoms started shortly after 
she moved into a new apartment where she is 
now living with a cat. She has not tried anything 
to treat her symptoms.

O: AP is a 24-year-old, well-nourished, well-developed, 
healthy woman in no apparent distress. Posture and 
gait are normal. Speech is clear. Her affect is ap-
propriate to her mood, she is concerned about her 
symptoms.

Pulse:  72 bpm, regular
Respirations:  15 rpm, easy and nonlabored

Temperature:  98.4°F
Blood pressure:  120/78 mm Hg, sitting in left arm
Height:  5	7

Weight:  132 lb
Skin:  uniformly tan, with no lesions present
Eyes:  Vision is 20/30 in each eye with glasses. Sclera is 
mildly injected bilaterally; conjunctiva is red and slightly 
swollen, with copious amounts of watery discharge 
present. PERRLA; EOMI
Remainder of physical examination:  within normal 
limits

A: Most likely allergic conjunctivitis due to new expo-
sure to a cat

P: 1.  Recommend nonprescription ketotifen, one 
drop in each eye every 8 to 12 hours. If she 
does not see a response in 24 to 48 hours, if 
symptoms get worse, or the discharge from 
her eyes begins to change, she should be 
referred to a physician for follow-up.

2.  Educate AP on the likelihood of the cat or 
something else in her new apartment trig-
gering these symptoms. Avoidance of these 
triggers, if possible, will also help to relieve 
her conjunctivitis.

3.  Check AP’s understanding of the proper way 
to use the ketotifen drops.

4.  Follow up with AP in 3 days to evaluate 
improvement in symptoms and identify any 
potential side effects.

Pharmacist:  Robert Davis, Pharm.D.

she is now exposed to a cat. On examination, the injec-
tion of her sclera is consistent with her complaint of red, 
irritated eyes. In addition, her conjunctiva is infl amed, 
and copious watery discharge is noted. AP’s vision is 
normal with her corrective lenses, which supports her 
claim that her vision has not been affected. Her cranial 
nerves II, III, IV, and VI are all intact based on her normal 
fi ndings. This would help to rule out a neurological 
cause of her symptoms.
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TW is a 2-year-old boy who comes into the clinic with his 
mother to speak with the doctor about new-onset ear 
pain. The clinical pharmacist performs the initial patient 
interview and medication history.

ASSESSMENT OF THE PATIENT
Subjective Information
A 2-YEAR-OLD BOY COMPLAINING OF EAR PAIN

TELL ME MORE ABOUT THE EAR PAIN YOUR SON HAS 
BEEN HAVING.  Well, it started about 2 days ago. My 
son has been very fussy lately, has been complaining 
about his ear hurting and started running a temperature 
yesterday.

DOES HE HAVE PAIN ANYWHERE ELSE BESIDES HIS EAR? 
No. Not that he has told me about.

HAS YOUR SON HAD ANY OTHER ILLNESSES BESIDES 
THE EAR PAIN LATELY?  He hasn’t been sick, but his older 
sister came down with cold last week and it seems like 
there is always something going around their day care 
over these winter months.

HAS YOUR SON HAD THESE TYPES OF SYMPTOMS 
BEFORE?  Oh yes. He has ear infections all the time. 
His sister did, too, at this age.

WHEN WAS THE LAST TIME THAT HE HAD AN EAR 
INFECTION?  It was probably a few months ago. It seems 
like that is all we come in for anymore!

HOW MANY EAR INFECTIONS HAS HE HAD IN THE PAST? 
Well, you can double-check the records, but I know he 
has been in twice before this fall. I think he has had at 
least four courses of antibiotics this year alone.

ARE YOU USING ANYTHING CURRENTLY TO HELP TREAT 
THE PAIN?  Well, we have used Tylenol in the past, so 
I have been giving him some of that. It helps, but the 
pain is not going away, so I fi gured I’d bring him in for 
an evaluation.

HAVE YOU NOTICED ANY DRAINAGE FROM HIS EARS? 
No.

DOES HE HAVE ANY ALLERGIES?  No.

IS HE TAKING ANY OTHER MEDICATIONS?  No. Well, not 
regularly, but I have been giving him the Tylenol the last 
couple days.

Objective Information
TW is a well-developed, well-nourished, 2-year-old boy 
who is brought into the clinic with his mother. He seems 
a little irritated and pulls on his ear throughout the visit.

Weight: 26.4 lb
Pulse: 78 bpm, regular
Respirations: 16 rpm, easy and nonlabored
Temperature: 100.3°F
Blood pressure: 92/64 mm Hg, sitting in right arm
Skin: Color is a uniform, tanned appearance.

Ears: Position of auricles are appropriate and symmetri-
cal. Color is consistent with skin tone. No lumps or 
deformities. No cerumen, swelling, or redness in 
either ear canal. Right tympanic membrane (TM) is 
red and bulging. There is an absence of light refl ex 
and loss of bony landmarks. Left TM shows similar 
fi ndings. Acuity good (to whispered voice).

Pharynx: light pink with no exudates, swelling, or 
ulcerations; tonsils 1� (normal)

Neck: no adenopathy
Lungs: thorax symmetrical on inspection; no audible 

breath sounds; good expansion; all lung fi elds clear 
to auscultation (CTA)

DISCUSSION
Ear conditions that can be self-treated include cerumen 
impaction and water-clogged ears. Conditions such as 
swimmer’s ear (otitis externa); OM; perforated eardrum; 
foreign objects in the ear; and symptoms such as loss 
of hearing, ear pain, drainage, and tinnitus must be 
referred to a physician. Although cerumen impaction 
can cause ear discomfort, pain is not usually a symptom, 
and TW reports pain to his mother. In addition, during 
the physical assessment, no cerumen was noted in either 
ear canal. Pain when touching the auricle, touching the 
tragus, or on examination is a classic sign of otitis ex-
terna (swimmer’s ear), which is associated with damage 
to the lining of the external auditory canal that makes 
it ripe for bacterial infection. TW does not present with 
such symptoms, and upon inspection, his ear canals 
lack redness or swelling. Acute OM is more common in 
children, especially those who attend day care and have 
a history of recurrent infections. TW also has a sibling 
with a recent upper respiratory illness and presents 
during the winter months. These risks, together with 
the positive otoscopic fi ndings (red, bulging tympanic 
membrane with absent light refl ex and bony landmarks), 
suggest AOM. Because it has been more than 30 days 
since TW’s last ear infection, he is not likely presenting 
with a resistant infection but is rather presenting with a 
recurrent infection. Due to the number of infections TW 
has experienced (3� episodes in the last 6 months or 
4� episodes in the last 12 months), he is a candidate for 
tympanostomy tubes.

C A S E  S T U D Y  9 . 2

PATIENT CARE PLAN

Patient Name: TW
Medical Problems:

None
Current Medications:

Tylenol PRN for ear pain

S: TW presents to the clinic with his mother fol-
lowing 2 days of ear pain, irritability, and, more 
recently, a fever. Pain improves with Tylenol 
administration but has not gone away. TW has no 
other symptoms or known drug allergies.
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. Compare and contrast the signs and symptoms of OM 
and otitis externa.

 2. List the risk factors for AOM in children.
 3. Fungal pathogens are more common in which type of 

ear infection?
 4. What is the difference between conductive hearing loss 

and sensorineural hearing loss and how can the two 
conditions be distinguished?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. A 5-year-old girl is brought into the pharmacy with her 
mother. Her mother states that the girl is complaining 
of ear pain and requests a refi ll on the amoxicillin that 
was fi lled at the pharmacy 3 weeks ago. The pharmacist 
notes that the child has cotton balls in her ears. What 
should the pharmacist do? What questions should the 
pharmacist ask the child? What questions should the 
pharmacist ask the mother? Should the pharmacist refi ll 
the prescription?

 2. A 65-year-old man presents to the clinic for a follow-up 
of his heart failure treatment. He reports some dizzi-
ness and ringing in his ears. This is a recent change, 
having started within the last few weeks. His profi le 
indicates he has a history of myocardial infarction, sys-
tolic heart failure, and headaches. His medication pro-
fi le includes a baby aspirin daily, Toprol XL 50 mg daily, 
lisinopril 10 mg daily, furosemide 80 mg twice daily, 
spironolactone 25 mg daily, and Excedrin Migraine 
two tablets every 6 hours as needed for headache. 
What questions should the pharmacist ask? What rec-
ommendations could the pharmacist make to the phy-
sician regarding this gentleman’s medications and his 
new-onset tinnitus?

Skill Development Activities

There are practical skills with which the pharmacist should 
be equipped in order to comprehensively assess a patient 
with a disorder related to the eyes and ears. The following is 
a list of possible activities that could be incorporated into a 
skills lab session to give the student an opportunity to learn 
and practice skills necessary to assess the eyes and ears.

EYES

 ● Nonprescription drug product selection for ocular allergy 
symptoms in a patient with angle-closure glaucoma

 ● Patient interview and eye inspection to determine the 
likely cause of red eyes/possible conjunctivitis and 
recommendation of self-care or referral to a physician 
based on etiology

 ● Inspection and observation of pupils, eyes, and vision 
using pupil examination techniques (i.e., pupil size, 
shape, light refl ex, and accommodation), visual acuity 
test, visual fi elds testing, and assessment of extraocular 
muscle movement

EARS

 ● Patient interview as well as inspection and palpation 
of the auricle and pre/postauricular lymph nodes of 
the ear to determine the likely cause of pediatric ear 
pain and recommendation of self-care or referral to a 
physician based on etiology

 ● Medication profi le review to identify possible drug-
induced ototoxicity
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O: TW is a well-developed, well-nourished, 2-year-
old boy who seems a bit irritated and is fussy.

Weight:  26.4 lb (12 kg)
Pulse:  78 bpm, regular
Respirations:  16 rpm, easy and nonlabored
Temperature:  100.3°F
Blood pressure:  92/64 mm Hg, sitting in right arm
Skin:  Color is a uniform, tanned appearance.
Ears:  Position of auricles is appropriate and symmetrical. 
Color is consistent with skin tone. No lumps or defor-
mities. Both ear canals are clear; no redness, swelling, 
or cerumen. Right TM is red and bulging. There is an 
absence of light refl ex and loss of bony landmarks. Left 
TM showed similar fi ndings. Acuity good (to whispered 
voice).
Pharynx:  light pink with no exudates, swelling, or 
ulcerations; tonsils 1� (normal)
Neck:  no adenopathy
Lungs:  thorax symmetrical on inspection; no audible 
breath sounds; good expansion; all lung fi elds CTA

A: Physician-diagnosed AOM.

P: 1.  Because TW’s last ear infection was greater 
than 30 days ago, this is not likely a resistant 
pathogen and rather a recurrent infection. 
Recommend the following order to the physi-
cian: Augmentin ES-600 4.5 mL by mouth 
every 12 hours for 10 days.

2.  Clarify the current Tylenol dose and encour-
age continued use of 10 to 15 mg/kg (120 
to 180 mg) every 4 to 6 hours as needed for 
pain, not to exceed fi ve doses in 24 hours.

3.  Because TW has experienced more than three 
AOM infections in the last 6 months, he is a 
candidate for tympanostomy tube insertion. 
Discuss this option with TW’s mother.

4.  Follow up with TW’s mother in 48 to 72 hours 
to ensure therapy is working and symptoms 
are being relieved.

Pharmacist:  Josephine Gray, Pharm.D.
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GLOSSARY TERMS

 ◗ Acromegaly
 ◗ Acute sinusitis
 ◗ Chronic sinusitis
 ◗ Gingivitis
 ◗ Hydrocephalus
 ◗ Macroencephalopathy
 ◗ Microencephalopathy
 ◗ Periodontitis
 ◗ Pharyngitis
 ◗ Phonophobia
 ◗ Photophobia
 ◗ Rhinitis
 ◗ Rhinorrhea

 ANATOMY AND PHYSIOLOGY OVERVIEW 
 The head and neck comprise the skull, related muscles, and internal 
structures that support the functions of the special senses and the cen-
tral nervous system. The head and neck also include structures for 
respiration, digestion, and endocrine function as well as some lym-
phatic structures. Thus, assessment of this region can be challenging. 
Because of the systematic approach used in this text, many of the in-
ternal structures of the head and neck are covered in other chapters 
(Box 10.1). 

 Skull 
 The skull is composed of 22 fl at, irregular bones that are tightly ad-
joined by sutures. The skull houses and protects the brain, and it po-
sitions and protects the eyes, ears, and teeth (Fig. 10.1). The cranial 
bones include the frontal bone of the forehead, the temporal bones 
above and behind the ears, the occipital bone at the back of the head, 
and the parietal bones, which join to form the roof of the cranium. 

 The face, which is generally described as extending from the natu-
ral hairline to the chin and from one ear across the front of the head to 
the other ear, is composed of a series of bones that are also considered 
to be part of the skull. The mandible, the only skull bone that is freely 
moveable, makes up the lower jaw and chin, and it holds the lower set 
of the teeth. The upper set of teeth is held by the maxillae, which are 
located on either side of the nasal bones. The maxillae extend upward 
and form the openings that hold the eyes. On either side of the face are 
the zygomatic bones, which are commonly referred to as  cheekbones . 

 Muscles of the Neck 
 The neck is divided into two triangles by the sternocleidomastoid 
muscle (Fig. 10.2). The anterior triangle is bounded by the mandible 
and the sternocleidomastoid muscle, which meet at the body’s midline. 
Midline structures of the neck are located in the anterior triangle. The 
posterior triangle is bounded by the trapezius muscle, the sternoclei-
domastoid muscle, and the clavicle. 

 The muscles of the face that are responsible for creating facial 
expressions are attached superfi cially. They include the muscles that 
close the eye (orbicularis oculi) and that aid in lip movement (orbi-
cularis oris) as well as the buccinator, or “cheek muscle,” that helps 
to hold food stationary in the mouth for adequate chewing. Several 
other muscles involved in mastication and jaw movement include the 
lateral pterygoid, which opens the mouth, as well as the temporalis 
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166 PART II   ASSESSMENT OF BODY SYSTEMS

muscle (extending from the side of the skull) and the masseter 
muscle, which are responsible for closing the mouth. Along 
with the lateral pterygoid muscle, the medial pterygoid aids 
in the lateral movement of the jaw. These two muscles are 
behind the maxilla and lie too deep to be palpated. 

 Structures of the Head and Neck 
 The major internal structures of the head and neck include the 
brain; paranasal sinuses; eyes; ears; nose; mouth;  pharynx; 
trachea; lymph nodes; and the parotid, submandibular, sub-
lingual, and thyroid glands. Internal structures that are dis-
cussed in this chapter include the nose, paranasal sinuses, 
mouth, pharynx, and lymph nodes of the head and neck. 

 Nose 
 The nose is the primary passageway for air entering the re-
spiratory system and the main organ involved in the sense of 
smell (Fig. 10.3). Air enters the nasal cavity through the nares 

then passes into the widened area known as the  vestibule . 
The air then continues through the narrow nasal passage to 
the nasopharynx. The ala is the lateral outside wing of the 
nose on either side. The columella divides the two nares and 
is continuous inside with the nasal septum. The cartilage of 
the septum supports the bridge and apex (i.e., the tip) of the 
nose. The nasal septum is the wall that separates the right and 
left nasal cavities. 

 Inside, the nasal cavity extends back over the roof of the 
mouth (Fig. 10.4). The lateral walls of each nasal cavity contain 
three parallel bony projects: the superior, middle, and inferior 
turbinates. The turbinates slow the movement of air by creat-
ing swirls and eddies in the airfl ow pattern. This allows the air 
to be warmed and humidifi ed and dust to be removed before 
the air reaches the respiratory tract. Nasal mucosa appears 

aDiscussed in detail in Chapter 18.
bDiscussed in detail in Chapter 9.
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10.1 Structures of the Head and Neck
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FIGURE 10.1  The skull.
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FIGURE 10.2  Muscles of the neck.
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produce mucus, which functions to humidify the air and to 
trap dust and microorganisms. Mucus is continually released 
into the nasal cavities and passed back toward the throat, 
where it is swallowed. 

 Mouth 
 The lips are located on the upper and lower margin of the 
mouth and are made of muscular folds covered by skin on the 
outside and by a mucous membrane on the inside. The mouth 
is lined by oral mucosa that forms the gums, or gingivae, that 
surround the base of each tooth (Fig. 10.6). The gingivae are 
pale or coral pink in lighter skinned people and diffusely or 
partly brown in darker skinned individuals. The roof of the 
oral cavity is formed by the hard and soft palates. The hard 
palate is so named because of the bony process underneath; it 
makes up the largest section of the roof of the mouth. Muscle, 
rather than bone, underlies the soft palate, which is located at 
the back of the mouth. The tongue is a large muscle attached 
to the fl oor of the mouth by a thin band of mucous membrane 
called the  frenulum  and acts to process food; prepare food for 
swallowing; and analyze food through touch, temperature, 
and taste receptors. The teeth (32 in adults) are composed of 
dentin and lie in bony sockets that expose the enamel-covered 
crowns. The uvula is a fl eshy extension that dangles from the 
posterior margin of the soft palate and helps to prevent food 
from entering the pharynx prematurely. 

Frontal sinus
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Hard palate

Superior
turbinate

Inferior
turbinate

Middle
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Uvula

Pharyngeal
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Soft palate
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FIGURE 10.4  Turbinates of the nose.
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FIGURE 10.3  The nose.
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FIGURE 10.5  Paranasal sinuses. 
(A) Frontal view. (B) Lateral view.

redder than oral mucosa because of the rich blood supply, 
which is present to warm the inhaled air. Below each turbinate 
is a cleft, the meatus, that is named according to the turbinate 
above it. The nasolacrimal duct drains into the interior me-
atus, whereas the middle meatus drains most of the paranasal 
sinuses. Their openings are not usually visible. The nasal cavity 
opens into the nasopharynx at the internal nares. The rhythmic 
movements of the nasal cilia cause the mucous blanket of the 
nose to move posteriorly, where it is swallowed. Any foreign 
particles caught in the cilia or mucus are then removed through 
the gastrointestinal tract and do not reach the lungs. 

 Paranasal Sinuses 
 The paranasal sinuses are air-fi lled chambers that open into 
the nasal cavities and are contained within the frontal, sphe-
noid, ethmoid, and maxillary bones (Fig. 10.5). Sinuses make 
skull bones lighter, resonate during sound production, and 
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 Lymph Nodes 
 The primary function of the lymphatic system is the produc-
tion, maintenance, and distribution of lymphocytes. The 
lymph nodes (also called the  lymph glands ) are oval lymphoid 
organs ranging in diameter from 1 to 25 mm. The shape of a 
typical lymph node resembles that of a lima bean. The loca-
tion of the lymph nodes in the head and neck are listed in 
Table 10.1 and can be seen in Figure 10.8. The deep cervical 
chain is often obscured by the overlying sternocleidomastoid 
muscle. The tonsillar and supraclavicular nodes may be pal-
pable, however, because they lie at the two extremes of this 
muscle. Lymph nodes fi lter and purify lymph, removing 99% 
of the antigens present before it reaches the venous system. 
The largest lymph nodes are found where peripheral lym-
phatics connect with the trunk, in regions such as the base 
of the neck, the axillae, and the groin. Lymph nodes are also 
 liberally distributed in areas that are particularly susceptible 
to injury or invasion. “Swollen glands” usually indicate in-
fl ammation or infection of peripheral structures. 

 Special Considerations 
 Pediatric Patients 
 The skull of an infant is not completely ossifi ed. Spaces known 
as  fontanelles , or  soft spots , exist between the bone sutures. 
These spaces leave the infant brain more vulnerable to injury. 
The anterior fontanelle, which is located on the top of the 
head, is typically closed by 18 months of age. The posterior 
fontanelle, which is located at the back of the head, closes by 
3 months of age. 

 The maxillary and ethmoid sinuses are well developed at 
birth, whereas the frontal and sphenoid sinuses, which origi-
nate from the ethmoid sinuses, are not fully developed until 
10 years of age. The palatine tonsils are typically larger in 
the young. Lymphocytes found here play an important role 

 The primary purpose of the salivary glands is to keep the 
environment of the mouth moist. They also aid in digestion 
(specifi cally, the breakdown of starches), but their role is neg-
ligible at best. The sublingual gland is located beneath the 
fl oor of the mouth. Saliva is secreted from this gland through 
several small ducts. The submandibular duct, which origi-
nates with the submandibular gland in the neck, is adjacent 
to the frenulum of the tongue. 

 Pharynx 
 The nose and mouth connect to each other by a common pas-
sageway or chamber called the  pharynx  (Fig. 10.7). Along 
with the larynx, or “voice box,” the pharynx makes up what 
is commonly referred to as the  throat . This structure is shared 
by the digestive and respiratory systems. It extends from 
the internal nares to the entrance of the esophagus, and it is 
divided into three regions: 

 ■  The nasopharynx is the uppermost portion of the pharynx. 
It extends from the base of the skull to the soft palate and 
is connected to the nasal cavity via the internal nares. The 
soft palate separates it from the oral cavity. The pharyngeal 
(adenoid) tonsils and the openings of the auditory tubes are 
located within this portion. 

 ■  The oropharynx extends between the soft palate and the 
base of the tongue. The palatine tonsils lie just below the 
palate on either side of the passageway between the oral 
cavity and the oropharynx. They are made of lymphoid tis-
sue and are housed within epithelium (like that found in 
the oral cavity). The high incidence of infection at this site 
is hypothesized to result from two indentations in the epi-
thelial layer that may trap viruses and bacteria. 

 ■  The laryngopharynx is between the entrance to the esopha-
gus and the hyoid bone. The hyoid is a small, U-shaped bone 
in the front of the neck between the larynx and the mandible. 

Frenulum of upper lip

Frenulum of lower lip

Dorsum of tongue

Gingiva

Vestibule of mouth

Uvula

Posterior pillar

Anterior pillar

Tonsil

Epiglottis

Salivary glands

Salivary gland

FIGURE 10.6  Structures of the mouth.
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TABLE 10.1  Location of Lymph Nodes in the 
Head and Neck

Lymph Node Location for Palpation

Preauricular In front of the ear

Postauricular Superfi cial to the mastoid process

Occipital At the base of the skull posteriorly

Tonsillar At the angle of the mandible

Submandibular Midway between the angle and 
the tip of the mandible

Submental In the midline, a few centimeters 
behind the tip of the mandible

Superfi cial cervical Superfi cial to the sternomastoid 
muscle

Posterior cervical Along the anterior edge of the 
trapezius muscle

Deep cervical chain Under the sternomastoid muscle; 
often cannot be palpated; hook 
your thumbs and fi ngers around 
either side of the muscle to fi nd 
them

Supraclavicular Deep in the angle formed by the 
clavicle and the sternomastoid 
muscle
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FIGURE 10.7  Pharynx.
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FIGURE 10.8  Lymph nodes and lymphatic drainage of the 
head and neck.
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 Although more common in adults, tension headache may 
occur in children. Neurological symptoms seldom are associ-
ated with this particular headache type, although they can 
occur.  Photophobia  (sensitivity to light) or  phonophobia  (sen-
sitivity to sound) may be present but rarely occur together. 
Mild over-the-counter (OTC) analgesic medications are fre-
quently employed to control tension headache pain. Chronic 
use of these agents on a daily basis, however, may lead to 
rebound headache as the analgesia wears off. Prescription 
medications and botulism toxin injections may be necessary 
for the patient with chronic tension headache. 

 Migraine Headaches 
 The pain of migraine headache is also noted more frequently 
in women than in men. Age at onset of the fi rst episode is 
usually between 15 and 35 years, but these headaches are 
most frequent between the ages of 35 and 40 years. Mi-
graine pain is typically felt on one side of the head only 
and is most often concentrated in the area of the temple; 
however, children may experience bifrontal pain. Headache 
duration can be anywhere from 4 hours to 3 days. Unlike 
tension headache pain, migraine pain is usually of a pul-
sating or throbbing nature, and it may be made worse by 
physical activity. Migraines are sometimes accompanied 
by nausea and vomiting, phonophobia, and photophobia. 
Often, patients with a migraine headache will seek out dark, 
quiet places until the pain is relieved. At least half of mi-
graine sufferers experience a prodrome (a symptom or set of 
symptoms unique to the patient that warn of an impending 
headache). Prodromes may occur as early as the day before 
pain onset. Symptoms may be psychological, neurological, 
constitutional, or autonomic in nature. Approximately 10% 
of patients experience an aura, which usually lasts less than 
1 hour. Auras typically manifest as sensory changes. Patients 
may see fl ashes of light, smell something that is not really 
there, or experience tingling or numbness in the extremities. 
Headache pain typically begins within an hour after the aura 
symptoms have abated. 

 Migraine headache is believed to result from a combina-
tion of vascular and neuronal changes. Initial vasoconstric-
tion eventually leads to distention of the blood vessels in the 
head. This places pressure on nerve fi bers and allows protein 
leakage that produces a sterile infl ammation, causing mi-
graine pain. Changes in hormone levels have been linked to 
migraine headache because 60% of women with this type of 
headache have pain at menstruation. Changes in weather or 
sleep patterns, occupational exposure to noxious substances, 
use of vasodilating medications or hormones, drug with-
drawal, missing meals, and particular foodstuffs (especially 
fatty foods and chocolate) have been linked to migraine head-
ache as well. 

 Most patients are given medication to take at the fi rst 
sign of a migraine headache. Whether a patient needs pro-
phylactic therapy to prevent migraines depends on the 
headache severity, frequency, and how signifi cantly the pain 
affects the patient’s quality of life. Mild OTC analgesics usu-
ally are employed initially if the pain is not debilitating. Er-
gotamine derivatives and serotonin receptor stimulants such 
as sumatriptan are used to offset vascular dilation. Narcotic 
pain relievers should typically not be used for migraine 
pain, however, because frequent use can lead to rebound 
headache. 

in early immunity. Lymphoid tissues grow rapidly during late 
childhood and remain prominent in adolescents. Therefore, 
cervical lymph nodes are often easily palpable in teenagers. 

 Geriatric Patients 
 As an individual ages, the facial bones and orbits appear more 
prominent, and the facial skin sags because of decreased elas-
ticity, decreased subcutaneous tissue, and decreased moisture 
in the skin. The lower face may look smaller if teeth have 
been lost. In the mouth and pharynx, the mucosa atrophies, 
and the epithelium thins. Because this is most prevalent in the 
cheek and tongue, loss of taste buds (along with decreased 
salivary secretions) results in a reduction of taste sensation 
as well as increased risk of oral ulcerations. Periodontal dis-
ease and loss of teeth may also contribute to poor nutrition in 
the elderly. Tonsils gradually become smaller after the age of 
5 years and may be invisible in adults. The ability to palpate 
cervical lymph nodes diminishes with age, but submandibular 
glands become easier to feel in older people. 

 Pregnant Patients 
 Because of fl uctuating changes in hormonal balance during 
pregnancy, the gingivae often become mildly infl amed, and 
hyperplasia may be noted. Pregnant women may also expe-
rience nasopharyngeal stuffi ness or obstruction, with symp-
toms profound enough that they may seek medical assistance. 

 PATHOLOGY OVERVIEW 

 Headache 
 Headache is a common patient complaint. The pain of a 
headache may exist on its own, or it may be experienced as 
a result of a local or systemic illness. Of the multiple head-
ache types, the most common are tension headache, migraine 
headache, and cluster headache. The diagnosis of headache 
type frequently can be made simply by taking a thorough 
patient history. 

 Tension Headaches 
 Tension headache is the most common type of headache. 
The associated pain is typically described as “band-like.” 
Patients may tell of tightness and pressure on both sides of 
the head, although the site may vary. The pain is usually 
constant as opposed to pulsating, but the intensity may vac-
illate during a single episode. Most tension headaches are 
acute; however, a minority of patients may be diagnosed 
with chronic tension headache if pain occurs on at least 
15 days during a single month. This chronic type of head-
ache is more prevalent in females. The acute form of ten-
sion headache can often be attributed to stressful situations, 
including the mere anticipation of stress, whereas chronic 
tension headache exists regardless of the patient’s stress 
level. Anxiety, depression, and related symptoms are often 
present in those who experience frequent tension headaches. 
Excessive muscular contraction, brought about by feelings 
of uneasiness or anxiety, may contribute to headache pain; 
this contraction is commonly noted in the area of the tempo-
ral and masseter muscles. Twitching of these muscle groups 
may be apparent. Tension headache is sometimes related to 
temporomandibular joint syndrome. 
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cranial complications by eradicating the causative pathogen. 
 Bacterial sinusitis typically presents with persistent symptoms 
for more than 10 days without any improvement. Symptoms 
are often more severe in nature, including temperature above 
102°F. Additionally, if symptoms seem to be improving but 
then suddenly worsen with new onset of fever, headache, or 
an increase in nasal discharge, this may be an indication that 
a bacterial infection has set in after an initial viral infection. 
Antibiotics are the primary therapy for bacterial sinusitis, with 
amoxicillin-clavulanate being the drug of choice for empirical 
therapy. Alternatives for adult patients allergic to penicillins 
include doxycycline and respiratory fl uoroquinolones. For 
children with non–type 1 hypersensitivity to penicillin deriva-
tives, a combination of a third-generation cephalosporin and 
clindamycin is recommended. For a more serious allergy, a 
respiratory fl uoroquinolone is the drug of choice. Uncompli-
cated acute sinusitis is usually treated for 10 to 14 days in 
children and 5 to 7 days in adults. Nasal spray decongestants, 
oral decongestants, or both may be used as adjunct therapy. 
Because of tolerance and possible rebound congestion, topi-
cal nasal decongestants should not be used for more than 
72 hours; these topical agents should also be used with caution 
in children. Because they may inhibit mucus clearance, anti-
histamines should be avoided in patients without true allergy. 

 Rhinitis 
Rhinitis  is an infl ammation of the nasal mucous membrane. 
Nonallergic rhinitis may be vasomotor in origin or due to 
foods, alcohol, or infection. Allergic rhinitis is an immuno-
globulin E (IgE)–mediated reaction caused by exposure of the 
mucous membrane to inhaled allergenic materials. It is one of 
the most common medical disorders, affecting 10% to 30% 
of adults and 40% of children annually. Allergic rhinitis may 
be seasonal (intermittent symptoms) or perennial (constant 
symptoms). A family history of allergic rhinitis signifi cantly 
increases an individual’s risk for developing this condition. 
The peak incidence occurs in childhood and adolescence, 
but 70% of all individuals at risk for this disease develop 
symptoms by the age of 30 years. The signs and symptoms of 
allergic rhinitis are listed in Box 10.3. 

 Allergic rhinitis must be treated properly to reduce the 
risk of developing complications. Untreated symptoms may 
lead to inability to sleep, chronic malaise, fatigue, and poor 

 Cluster Headaches 
 Cluster headaches are usually fi rst noted during the third de-
cade of life. Men are affected more often than women. As with 
migraine headaches, the pain of cluster headaches is typically 
unilateral. Cluster headache pain is primarily described as 
being centered around or behind the eye, and it is constant 
and severe rather than throbbing. Concomitant symptoms 
may include tearing of the eye on the affected side, nasal stuff-
iness, drooping of the eyelid, nausea, vomiting, phonopho-
bia, and photophobia. Cluster headaches can be episodic or 
chronic, with each cluster of headaches lasting from 2 weeks 
to 3 months. Individual headaches last anywhere from 15 min-
utes to 3 hours. Patients are often in remission for as long as 
2 years before another cluster of headaches begins. 

 The mechanism of a cluster headache is similar to that of 
a migraine headache. Hypoxia also appears to be a factor be-
cause pure oxygen relieves pain in as many as 70% of sufferers. 
Precipitators of pain are the same as for migraine headache. If 
prophylaxis is employed, it should continue until the patient 
has experienced a headache-free period of at least 2 weeks. 

Other Causes of Headaches
 Alternative causes of general headache pain include bleeding 
in the head, tumors, infection, concussion, and uncontrolled 
high blood pressure. Patients should be questioned about 
recent traumas and past medical history. If the headache is 
accompanied by a stiff neck and a fever, meningitis should 
be suspected. In patients with stiff neck but without fever, a 
subarachnoid hemorrhage should be ruled out by a physician. 
Drowsiness and confusion may be signs of a cerebrovascular 
problem that should be evaluated immediately. 

 Sinusitis 
 Sinusitis is classifi ed as acute or chronic based on pathological 
fi ndings and duration of infection. Symptomatology like that 
of a common cold (e.g., purulent nasal discharge, headache, 
facial pain, fever, cough, and nasal obstruction) that remains 
for more than 7 to 10 days is classifi ed as  acute sinusitis . 
This is a common condition associated most frequently with 
viral infections of the upper respiratory tract, although bac-
terial and fungal pathogens may also cause sinusitis. Typi-
cal bacterial pathogens include  Streptococcus pneumoniae , 
  Haemophilus infl uenzae , and  Moraxella catarrhalis . Rhino-
virus, infl uenza virus, adenovirus, and parainfl uenza virus are 
common causes of viral sinusitis.  Chronic sinusitis  may be 
diagnosed if the disease has been present for 8 weeks, symp-
toms have been present for periods greater than 10 days on 
more than four occasions over a 1-year period, or an indi-
vidual repeatedly fails to respond to medical therapy. 

 Signs and symptoms of sinusitis are outlined in Box 10.2; 
however, these may vary between children and adults. In 
children, halitosis (not related to pharyngitis or poor dental 
hygiene) or morning periorbital swelling (with or without 
concomitant pain) may be signs of a sinus infection. Head-
ache pain related to the sinuses is rare in children younger 
than 5 years of age because the frontal sinuses are not yet 
fully developed. 

 Many symptoms of sinusitis resolve within 48 hours 
without medical treatment. Goals of therapy include symp-
tomatic relief, improving sinus function, and preventing intra-

SIGNS
 ■ Abnormal transillumination
 ■ Poor response to decongestants
 ■ Headaches that respond poorly to analgesics

SYMPTOMS
 ■ Mucopurulent nasal discharge
 ■ Colored nasal discharge
 ■ Nasal congestion
 ■ Facial or ear pain (particularly unilateral)
 ■ Maxillary toothache
 ■ Fever
 ■ Cough
 ■ Halitosis

10.2 Signs and Symptoms of Sinusitis
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increased fl ow of gingival fl uid, and increased fl ow of blood, 
with resultant erythema of the gingivae. Signs and symptoms 
of gingivitis are outlined in Box 10.4. Removal and control 
of supragingival plaque is the key to reversing gingivitis. 
Preventing the development of subgingival plaque is vital to 
avoid the development of  periodontitis , an infl ammation of 
the tissue supporting the teeth (Fig. 10.10). 

 Acute necrotizing ulcerative gingivitis, or “trench mouth,” 
is an acute bacterial infection characterized by necrosis and 
ulceration of the gingivae with underlying infl ammation 
(Fig. 10.11). It can cause irreversible bone loss. Patients suf-
fering from trench mouth complain of severe pain, bleeding 
gingivae, halitosis, foul taste, and increased salivation. They 
may also complain of lymphadenopathy and malaise. 

 Pharyngitis 
Pharyngitis  is an infl ammation of the pharynx and surround-
ing lymphoid tissues that is most often caused by viruses but 
may be bacterial (Fig. 10.12). Group A  � -hemolytic strepto-
cocci (GAS) is the most common bacterial pathogen and is re-
sponsible for up to 15% of symptomatic pharyngitis in adults 
and up to 30% in children. The peak incidence of strepto-
coccal pharyngitis occurs between 5 and 15 years of age. 
Accurately differentiating between viral and streptococcal 
pharyngitis is important because of the serious potential se-
quelae of infection with GAS, including abscesses, rheumatic 
fever, and glomerulonephritis. Testing for GAS  pharyngitis is 

work or school performance. Other complications may in-
clude loss of smell or taste, sinusitis, or development of nasal 
polyps. Patients with allergic rhinitis may also be at risk for 
development of acute or chronic otitis media with effusion, 
asthma, recurrent and chronic sinusitis, as well as facial and 
dental problems. The goal for treatment of allergic rhinitis is 
to minimize—or to prevent—symptoms. This is best accom-
plished by allergen avoidance, medications for the preven-
tion or treatment of symptoms, and specifi c immunotherapy. 
Suitable medications include intranasal corticosteroids (the 
most effective treatment modality), antihistamines (systemic, 
ophthalmic, and intranasal), decongestants (systemic and 
topical), mast cell stabilizers, intranasal saline, and intranasal 
anticholinergics. 

 Gingivitis 
  Gingivitis , an infl ammation of the gingivae, is the most 
common—and the mildest—form of periodontal disease 
(Fig. 10.9). The primary cause of periodontal disease is ac-
cumulated bacterial plaque. During the early stages, micro-
organisms in plaque produce harmful products such as acids, 
toxins, and enzymes that damage tissues. This tissue damage 
results in dilatation and proliferation of gingival capillaries, 

10.3 Signs and Symptoms of Allergic 
Rhinitis

SIGNS
 ■ Allergic shiners
 ■ Transverse nasal crease
 ■ Adenoidal breathing
 ■ Pale, bluish, edematous nasal turbinates
 ■ Tearing
 ■ Conjunctival redness and edema
 ■ Periorbital swelling

SYMPTOMS
 ■ Clear rhinorrhea
 ■ Sneezing
 ■ Nasal congestion
 ■ Postnasal drip
 ■ Itching eyes, ears, nose, or palate

FIGURE 10.9  Gingivitis. (Reprinted with permission from Ty-
ldesley WR. A Color Atlas of Orofacial  Diseases, 2nd ed. London: 
Wolfe Medical Publications, 1991.) FIGURE 10.10  Periodontitis. (Courtesy of Dr. Tom McDavid.)

SIGNS
 ■ Erythema of the gums
 ■ Bluish hue to the gums
 ■ Bleeding on probing
 ■ A sulcular depth exceeding 4 mm when measured by a 

periodontal probe
 ■ Swollen, puffy gingiva

SYMPTOMS
 ■ Bleeding when brushing teeth
 ■ Tender gums
 ■ Red gums

10.4 Signs and Symptoms of  Gingivitis
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 environmental pollutants); ingestion of hot foods, liquids, or 
caustic substances; as well as direct trauma to the pharynx 
should also be considered. 

 SYSTEM ASSESSMENT 

 Subjective Information 
 When assessing the head and neck, keep in mind that sub-
jective patient data may relate to a number of pathological 
states. Thorough subjective assessment helps the pharmacist 
to determine if the patient has a condition that can be self-
treated or that should be referred to a primary care provider. 
Generally, it is best to avoid leading questions. In the case of 
headache, however, specifi c questions may be necessary when 
gathering information about auras because patients unfamil-
iar with migraine headaches probably will not connect things 
such as strange odors to an impending migraine. 

 Headache Pain 
 INTERVIEW  Describe your pain as completely as possible. 
Where is the pain concentrated? Describe what the pain 
feels like. Is it constant or intermittent? How often do you 
experience this pain? Does the pain occur at a particular 
time of day? How long does the pain last? Do you have any 
other symptoms that accompany the headache? Do you no-
tice any strange sensations, visual changes, or smells before 
the headache? Describe them. When do these symptoms 
begin in relation to the beginning of the pain? 

 ABNORMALITIES   Migraine pain usually is centered in the 
area of the temple, whereas cluster headaches are felt around 
the eye. Both types also typically are unilateral as compared 
to tension headache, which is bilateral. Migraine headache 

not recommended unless there is a strong suspicion of bacte-
rial etiology. Confi rmation of bacterial pathogens is recom-
mended by the use of rapid antigen detection testing and/or 
culture because differentiation between viral and bacterial 
organisms by symptoms alone is unreliable. 

 Common signs and symptoms associated with bacterial 
and viral pharyngitis are listed in Box 10.5. Treatment of 
viral pharyngitis focuses on the management of symptoms 
because the condition is self-limiting. Oral antibiotic therapy 
for at least 10 days should be employed when bacterial phar-
yngitis is confi rmed. Penicillin and amoxicillin are the drugs 
of choice for pharyngitis caused by GAS. First-generation 
cephalosporins may be used in persons with mild allergic 
symptoms to penicillin derivatives. Clindamycin and the 
macrolide antibiotics clarithromycin or azithromycin may be 
used in penicillin-allergic patients with severe hypersensitivity 
reactions. Cultures may be useful in patients with recurrent 
infections or when symptoms do not resolve with antibiotic 
therapy, although the possibility that an individual is a carrier 
of GAS and has a superimposed viral infection must be con-
sidered before initiating additional antibiotic therapy. 

 Noninfectious causes of pharyngitis should be considered 
when there is diffi culty establishing a diagnosis. Allergies, 
sinusitis, postnasal drip, and certain malignancies can affect 
the upper respiratory tract or pharynx directly.  Exposure 
to irritating substances (e.g., cigarette smoke and other 

FIGURE 10.11  Acute necrotizing ulcerative gingivitis. (Reprinted 
with permission from Tyldesley WR. A Color Atlas of Orofacial 
Diseases, 2nd ed. London: Wolfe Medical Publications, 1991.)

FIGURE 10.12  Severe pharyngitis. (Reprinted with permission 
from Bickley LS. Bates’ Guide to Physical Examination and His-
tory Taking, 7th ed. Philadelphia: Lippincott Williams & Wilkins, 
1999:202.)

10.5 Signs and Symptoms of 
 Pharyngitis

BACTERIAL PHARYNGITIS

Signs
 ■ Sudden onset
 ■ Tonsillopharyngeal infl ammation
 ■ Tonsillar exudate
 ■ Swollen, tender anterior cervical lymph nodes

Symptoms
 ■ Headache
 ■ Nausea and vomiting
 ■ Fever

VIRAL PHARYNGITIS

Signs
 ■ Discrete ulcerative stomatitis
 ■ Infl ammation of nasal membrane
 ■ Conjunctivitis

Symptoms
 ■ Cough
 ■ Hoarseness
 ■ Oral ulcers
 ■ Rhinorrhea
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the head is lowered. Migraine, cluster, and tension head-
aches usually present with continuous pain. 

 INTERVIEW  Do you have any other symptoms anywhere on 
your body? Do you have a runny nose? If so, describe the color 
and consistency of the drainage. Do you have a cough? Is it a 
dry cough? Is there a particular time of day that it gets worse 
or better? Have you noticed a change in taste or smell? Are 
you having any diffi culties chewing, swallowing, or speaking? 

 ABNORMALITIES  Drainage of mucus from the paranasal si-
nuses may cause pharyngitis and worsening cough at night. 
Infection of the teeth may result in facial pain or halitosis. 

 Rhinorrhea 
 INTERVIEW  Do you have a nasal discharge? Is it clear or 
colored? How long have you had it? Have you had it before? 
Does it impact your daily activities? 

 ABNORMALITIES  Rhinorrhea is a recurrent or chronic, wa-
tery nasal discharge. It may be caused by infl ammatory or 
noninfl ammatory processes. Infl ammatory rhinorrhea can 
be infectious (viral or bacterial) or noninfectious (allergic or 
nonallergic rhinitis) in nature. Bacterial rhinitis may produce 
a colored discharge. 

 INTERVIEW  What other symptoms do you have? Are the 
symptoms present all through the year or only during se-
lected times of the year? What factors aggravate these 
symptoms? Are the symptoms better or worse at home? 
At work? At school? 

 ABNORMALITIES  Viral rhinitis is usually caused by the com-
mon cold. It can occur at any time and has no pattern. The 
most common noninfectious cause of rhinorrhea is allergic 
rhinitis. Individuals suffering from year-round symptoms are 
more likely to have perennial allergic rhinitis. Symptoms as-
sociated with selected times of the year are consistent with 
seasonal allergic rhinitis. Most patients with vasomotor rhini-
tis complain of a blocked nose or feeling of nasal congestion. 
Conditions frequently observed in conjunction with rhinor-
rhea include purulent sinusitis, nasal polyps, otitis media, 
loss of hearing, chronic conjunctivitis, and mouth breathing. 

 INTERVIEW  Do you or anyone in your family have a history 
of allergies? If so, do your symptoms vary during different 
times of the year? 

 ABNORMALITIES  Allergic rhinitis is associated with concur-
rent atopic disease or family history. 

 INTERVIEW  Do you have a fever, sore throat, cough, vomit-
ing, or diarrhea? Do you have sneezing; nasal congestion; or 
itching eyes, ears, nose, or palate? 

 ABNORMALITIES  Patients suffering from viral rhinitis may 
also complain of sore throat, malaise, fatigue, and fever. 
Fever from infectious rhinitis is more common in children. 
Patients with allergic rhinitis rarely have fever, sore throat, 
vomiting, or diarrhea. Sneezing and itching are common 
with allergic rhinitis. 

pain is pulsatile, cluster headache pain is constant and sharp, 
and tension headache pain is associated with pressure and a 
squeezing sensation. All headache types may be accompa-
nied by phonophobia and photophobia, nausea, and vomit-
ing, although this occurs less often with tension headache. 
Auras are not associated with cluster headaches or with ten-
sion headaches, as they are with migraines. 

 INTERVIEW  Have you recently started or stopped taking 
any drugs? Do you work outside the home? What type of 
work do you do? Have your eating or sleeping habits recently 
changed? Have you recently experienced any falls or head 
trauma? 

 ABNORMALITIES  Medication withdrawal or initiation can 
be responsible for the onset of a headache. Vasodilators 
and hormonal therapy have been associated with migraine 
headache pain. Exposure to fumes or chemicals at work or 
around the home can cause headaches. Changes in nor-
mal sleep patterns, especially oversleeping, have also been 
linked to migraine and cluster headache pain. 

 INTERVIEW  What relieves your headache pain? Have you 
been using medication to treat your headache? How often 
do you take it? Have you noticed any aching muscles during 
your headache? Where are these muscles located? 

 ABNORMALITIES  Overuse of analgesics for headache can 
cause rebound when the medication wears off. Tension 
headaches are often associated with unconscious tensing 
of muscles in relation to emotional stress, especially those 
associated with the temple, neck, and jaw. Patients asked 
to completely relax the muscles of the jaw or neck to allow 
free movement by the examiner may fi nd they are unable 
to do so. 

 Facial Pain 
 INTERVIEW  Tell me about this pain you have been expe-
riencing. Point to the painful area. Do you have any other 
symptoms? Are you congested? Do you have pain anywhere 
on or near your face? Have you noticed any swelling? Do you 
have pain anywhere else? Are any areas painful to the touch? 

 ABNORMALITIES  Pain from sinusitis varies according to 
the sinus that is involved. Frontal sinus involvement may 
result in pain on the forehead. Maxillary sinus involvement 
can cause pain in the upper jaw, teeth, or cheek. Ethmoid 
sinus involvement can result in pain between the eyes and 
cause swelling of the eyelid. A sphenoid sinus infection may 
cause earaches, neck pain, and deep aching at the top of 
the head. Palpation of the frontal or maxillary sinuses often 
results in pain when infection is present. 

 INTERVIEW  Do you now or have you recently had a head-
ache? If so, did it occur at a particular time of day? Describe 
the pain. Is it continuous, or does it come and go? Does 
anything make the pain worse? 

 ABNORMALITIES  Headache on awakening in the morn-
ing may result from sinus involvement. Sinus headache pain 
often varies with the position of the head, worsening when 
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 ulcerative gingivitis occurs suddenly in adolescents and 
young adults and is accompanied by fever, malaise, halitosis, 
and enlarged lymph nodes. Carcinomas of the tongue and 
mouth (Fig. 10.14) can result in bleeding from the mouth, 
halitosis, and lymphadenopathy. 

 INTERVIEW  How often do you see your dentist? How often 
do you brush your teeth? How often do you fl oss your teeth? 
Do you use toothpaste? Are any of your teeth loose? Have 
any of your teeth fallen out? Do you wear dentures or a 
bridge? Do they fi t tightly? Have they ever caused you to 
have sore places in your mouth? 

 ABNORMALITIES  Gingivitis occurs from inadequate dental 
hygiene that results in the accumulation of plaque both in 
and around the gums. A history of tooth loss or any currently 
loose teeth may indicate severe gingivitis. Loose or malfi tted 
dentures may cause infl ammation or bleeding of the gums. 

 Sore Throat 
 INTERVIEW  Is your throat sore? Does it hurt to swallow? 
How long have you had a sore throat? Describe what it feels 
like. Is there a time of day when it feels worse or better? 
How often do you get a sore throat? Have you noticed any 
postnasal drip or sinus congestion? 

 ABNORMALITIES  Pharyngitis is synonymous with infl am-
mation of the pharynx. Patients with pharyngitis are often 
referred to as having a “sore throat.” Typically, the pain is 
most intense with swallowing. In mild cases, infl ammation 
may not be readily apparent, and pain may be the only obvi-
ous symptom. Patients with postnasal drip often complain 
of increased pain in the middle of the night or upon awaken-
ing in the morning because of increased throat contact with 
sinus or nasal drainage when in a recumbent position. 

 INTERVIEW  Have you recently had a cold? Has anyone in 
your home recently been ill with a sore throat or a cold? 
Have you had a fever? When did the symptoms start? Is the 
sore throat accompanied by any other symptoms? Is the 
pain isolated to the throat, or do you feel discomfort some-
where else? Have you noticed any discoloration at the back 
of your throat? 

 INTERVIEW  What prescription or nonprescription medica-
tions are you currently taking? Which have you taken in the 
past to treat your symptoms? Are you allergic to any medi-
cations? Do you have any dietary restrictions? 

 ABNORMALITIES  Rhinitis medicamentosa (rebound nasal 
congestion) results from development of tachyphylaxis to 
topical decongestants. 

 Bleeding Gums 
 INTERVIEW  How long have your gums been bleeding? Do 
your gums bleed when you brush or fl oss your teeth? Is the 
bleeding only in one area or in several? How long does the 
bleeding last? Do your gums bleed when you eat? Do your 
gums ever bleed without an identifi able cause? Do you have 
a history of problems with your gums or teeth? What medi-
cations were you taking around the time your gums began 
to bleed? What medications are you currently taking? 

 ABNORMALITIES  Bleeding gums may occur with gingivitis. 
Marginal gingivitis should cause minimal bleeding with stim-
uli. The number of areas will vary depending on the sever-
ity of the gingivitis. As gingivitis progresses, bleeding may 
become spontaneous and include all areas of the gums. 
Medications that thin the blood, such as aspirin, heparin de-
rivatives, and warfarin, may cause bleeding from the gums. 

 INTERVIEW  Do you have any other symptoms? Have you 
noticed an area that is particularly irritated? Do you have 
a lesion or sore? Is the sore visible? What does it look like? 
Is there any drainage from the sore? Does the sore cause 
you discomfort? Have you noticed a change in taste? Have 
you noticed whether you have bad breath? Are your glands 
swollen? Have you had a fever? How long have the symp-
toms been present? Are these symptoms new, or have you 
had them before? 

 ABNORMALITIES  Aphthous ulcers, or “canker sores,” 
appear as small, round, painful ulcers with a white base 
surrounded by a red halo (Fig. 10.13). Acute necrotizing 

FIGURE 10.13  Aphthous ulcer. ( Reprinted with permission 
from Bickley LS. Bates’ Guide to Physical Examination and His-
tory Taking, 7th ed. Philadelphia: Lippincott Williams & Wilkins, 
1999:200.)

FIGURE 10.14  Carcinoma of the mouth. (Reprinted with 
permission from Robinson HBG, Miller AS. Colby, Kerr, and Robin-
son’s Color Atlas of Oral Pathology. Philadelphia: JB Lippincott, 
1990.)
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(see Chapter 11), thyroid gland (see Chapter 20), and lymph 
nodes. Auscultation of the neck vessels may be performed to 
evaluate for bruits and hums (see Chapter 12). For detailed 
examination techniques to evaluate function of the cranial 
nerves, see Chapter 18. 

 Physical Assessment 
 The Skull, Scalp, and Face 
 TECHNIQUE 

 STEP 1 Inspection and Palpation of the Skull and Scalp 
 ●  Ask the patient to sit comfortably upright and to remove 
any wig or hair ornaments. 

 ●  Face the patient and sit or stand at the same level when-
ever possible. 

 ●  Inspect the scalp. Begin at the front of the head and work 
backward. Note any scales, lesions, open lesions, scabbed 
areas, lumps, nits, tenderness, indentations, or areas of 
hair loss. 

 ●  Observe the general size and shape of the skull. Note any 
deformities, swelling, or masses. 

 ●  Palpate the skull and feel for contour, symmetry, and size. 
 ●  Palpate any lumps or lesions observed, testing for 
mobility, tenderness, and consistency. 

 ABNORMALITIES  Birth defects present with deformities in 
the size of the skull and may include  microencephalopathy  
(decreased skull size) and  macroencephalopathy  (enlarged 
skull size).  Hydrocephalus  (excess fl uid in the skull) is seen 
as an enlargement of the head without a change in the face. 
Abnormal enlargement of both the facial and skull bones 
may result from hyperactivity of the pituitary gland and is 
called  acromegaly . Deformities or swelling may indicate 
recent trauma or a space-occupying lesion (e.g., tumor). 

 TECHNIQUE 

 STEP 2 Inspection and Palpation of the Face 
 ●  Observe the face for symmetry of all individual features. 
 ●  Note any involuntary movements of tics. 
 ●  Observe the facial skin. Note the color, pigmentation, tex-
ture, and distribution of hair. Document the size, shape, 
and confi guration of any lesions. 

 ●  Palpate the temporal muscle by placing your middle and 
index fi ngers on the patient’s temple. 

 ●  Ask the patient to clench his or her teeth. Compare the 
strength of the contractions on each side. 

 ●  Move your fi ngers to the mastoid process. 
 ●  Ask the patient to again clench his or her teeth. 
 ●  Place the fi ngertips lightly on the temporomandibular 
joint on either side of the face. 

 ●  Ask the patient to open and close his or her mouth. 
 ●  Palpate the temporal pulses, which are located near the 
temples on either side of the face. Note the strength, 
amplitude, and rhythm of the pulsations. 

 ABNORMALITIES  Limited mobility, pain, or clicking heard 
on jaw movement may indicate dysfunction of the tem-
poromandibular joint. Corticosteroid medications (e.g., 
prednisone) or excessive production of adrenocorticotropic 

 ABNORMALITIES  In more severe cases, the infl ammation is 
more obvious and may be accompanied by redness and an 
exudate. In children, parainfl uenza infection is accompanied 
by a fever in as many as 80% of cases. They often develop 
a cough concomitantly and may be hoarse. Symptoms ac-
companying sore throat in adults frequently mimic those 
seen with the common cold. Hoarseness may be present 
and may be accompanied by coughing. Tonsillar involve-
ment may cause pain that is felt in the ears, and symptoms 
may be more extreme, including headache, fatigue, and 
vomiting. 

 INTERVIEW  Do you inhale dust or fumes at work? Is your 
home or offi ce dry? 

 ABNORMALITIES  Environmental exposure to irritants or 
dry air can result in sore throat. Prolonged exposure to the 
outdoors during the colder seasons may precipitate symp-
toms. Patients may notice that when they are out of a partic-
ular environment for a period of time, their symptoms abate. 

 Swollen Lymph Nodes 
 INTERVIEW  When did you notice the swelling in your neck? 
Is the swollen area hard or soft? Can you move the swollen 
area up and down easily? What size is the swollen area? 

 ABNORMALITIES  Acute enlargement usually indicates a 
bacterial or viral infection; persistent enlargement is often 
a characteristic sign of malignancy. Lymph nodes are softer 
and more movable with infection. Malignant lymph nodes 
are often hard and fi xed. Tender lymph nodes usually indi-
cate infection. Chickenpox and other viral infections often 
cause lymph nodes to become larger than usual. 

 INTERVIEW  Do you have any other symptoms? Any tender-
ness? Fever? Sore throat? Fatigue? Rash? 

 ABNORMALITIES  Patients with mononucleosis have large, 
painful lymph nodes accompanied by sore throat, fever, and 
fatigue. 

 INTERVIEW  Have you ever smoked or chewed tobacco? 
If so, for how long? Are you still smoking or chewing? How 
many packs do you smoke per day? How many dips do you 
chew per day? Do you drink alcohol? How much do you 
drink per day? How long have you been drinking alcohol 
regularly? 

 ABNORMALITIES  Smoking or chewing tobacco or drinking 
alcohol increases the risk of head and neck cancer. 

 INTERVIEW  What prescription and nonprescription medi-
cations are you currently taking? 

 ABNORMALITIES  Drugs such as phenytoin, hydralazine, 
and allopurinol can cause lymphadenopathy. 

 Objective Information 
 Objective information pertaining to the head and neck 
primarily includes inspection of the skull, scalp, face, mouth, 
and neck and palpation of the head and neck, mouth, trachea 
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 ●  Inspect the nasal septum for alignment, perforation, 
bleeding, and crusting. 

 ●  Repeat the procedure in the other naris. 

 ABNORMALITIES  Increased redness of the mucosa may result 
from infection. Allergies may cause the turbinates to appear 
bluish-gray or pale pink, with a “boggy” or spongy appear-
ance. A rounded mass projecting into the nasal cavity may 
be a polyp. 

 Sinuses 
 TECHNIQUE 

 STEP 1 Inspection and Palpation of the Sinuses 
 ●  Palpate the frontal and maxillary sinuses for tenderness 
and injury (Fig. 10.16). 

 ●  Place your thumb on the upper inner aspect of the orbit 
of the eye and press gently but fi rmly upward. Note any 
increase in pain or tenderness as well as any swelling. 

 ●  For the maxillary sinus, place your thumb under the zy-
gomatic bone and gently press upward. Note any pain or 
tenderness. 

 ABNORMALITIES  Local tenderness when palpating the 
frontal or maxillary sinuses in a patient complaining of pain, 
fever, or nasal discharge, or any noticeable swelling below 
or above the eyes, suggests acute sinusitis. 

 TECHNIQUE 

 STEP 2 Transillumination of the Sinuses 
 ●  Darken the room. 
 ●  Ask the patient to close his or her eyes. 

hormone in patients with Cushing’s disease may result in an 
abnormal roundness of the face, which is often accompa-
nied by reddened skin and excess hair above the lip and 
on the chin. Individuals with sunken skin and eyes may be 
dehydrated, malnourished, or have a wasting disease (e.g., 
cancer). Excess thyroid hormone, as seen in patients with 
Graves’ disease, may result in a thinning of the face in 
conjunction with protruding or bulging eyes. 

 Nose 
 TECHNIQUE 

 STEP 1 Inspection of the Nose 
 ●  Inspect the nose, noting the shape, size, and color. Skin 
color should blend with that of the face. Nares should be 
oval and symmetrical, with the columella positioned in the 
midline. 

 ●  Note any discharge. 
 ●  Palpate the ridge and soft tissues. 
 ●  Place one fi nger on each side of the nasal arch and then 
gently palpate, moving the fi ngers from the nasal bridge 
to the tip. 

 ●  Occlude one naris with your fi nger to check for patency. 
 ●  Ask the patient to breathe with his or her mouth closed. 
Note any noise or discomfort. 

 ABNORMALITIES  Nasal fl aring may be present in respira-
tory distress. Narrowing of the nares may result in chronic 
nasal obstruction. A transverse crease across the nose may 
indicate chronic nasal itching and allergies. A malodorous, 
purulent discharge from the nares may indicate the pres-
ence of a foreign body if unilateral or an upper respiratory 
infection if bilateral. Watery, mucoid discharge may be 
present in rhinitis or allergies. Fractures of the nose may 
result in depression of the nasal bridge or displacement of 
the bone. 

 TECHNIQUE 

 STEP 2 Inspection of the Nasal Cavity 
 ●  Hold the speculum in the palm of the hand. An otoscope 
with a clean speculum may be used to perform this tech-
nique (Fig. 10.15). 

 ●  Slowly insert the speculum into the nasal cavity. 
 ●  Note any deviation, infl ammation, or perforation of the 
septum. 

  C A U T I O N  

Do not touch the nasal septum with the speculum because 
this can be very painful. 

 TECHNIQUE 

 STEP 3 Inspection of the Nasal Mucosa 
 ●  Inspect the nasal mucosa for color, hair, discharge, masses, 
and lesions. The color of the nasal mucosa and septum 
should be a deeper pink than the oral mucosa. 

 ●  Keep the patient’s head erect to examine the inferior 
turbinate. 

 ●  Tilt the patient’s head back to examine the middle turbinate. 
The superior turbinate will not be visible. 

FIGURE 10.15  Inspection of the nasal cavity.
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by asking the patient to close his or her mouth around the 
penlight and then observing for a dull glow in the area of 
the maxillary sinuses. 

 ABNORMALITIES  Lack of transillumination may occur if in-
fl ammation or fl uid is present in the sinus. When transillumi-
nating the maxillary sinus, lack of symmetrical illumination 
may be considered to be signifi cant. 

 ●  Place the penlight on the supraorbital ring and direct the 
light upward. A diffuse, red glow is a normal response in the 
area of the frontal sinus, just above the eyebrow (Fig. 10.17). 

 ●  Place the penlight on the patient’s cheekbone, just below 
the eye (i.e., the area of the maxillary sinus). 

 ●  Ask the patient to open his or her mouth. You should see 
a dull glow on the corresponding area of the hard palate. 
Transillumination of the maxillary sinus may also be done 

FIGURE 10.16  Palpation of the sinuses. (A) Frontal sinuses. (B) Maxillary sinuses.

FIGURE 10.17  Transillumination of the sinuses. (A) Frontal sinus. (B) Maxillary sinus.
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 ABNORMALITIES  Pale or blue-colored lips in light-skinned 
people can indicate shock, anemia, or cyanosis. White spots 
on the sides of the mouth, soft palate, or hard palate may 
indicate candidiasis, which is a fungal infection sometimes 
called  oral thrush  (Fig. 10.19). Such spots may also indi-
cate leukoplakia (Fig. 10.20), which are whitish lesions often 
caused by irritation (e.g., from chewing tobacco). Gingivitis 
may present with redness and swelling of the gingival mar-
gins as well as with blunting, swelling, and redness of the 
interdental papillae. Dark-skinned patients routinely present 
with a dark line along the gum margin; however, this is a nor-
mal fi nding. Gingival hyperplasia presents as swollen gingi-
val masses that may be severe enough to cover the teeth. 
A persistent red or white nodule or ulcer on the tongue 
should be suspected of being cancer until proven other-
wise. Cancer of the tongue occurs primarily on the side; in 
most other cases, it appears at the base. 

 TECHNIQUE 

 STEP 2 Inspection of the Pharynx 
 ●  Smell the patient’s breath from approximately 12 in away. 
 ●  Ask the patient to open the mouth and say “ah” or yawn. 
 ●  Press a tongue blade fi rmly down on the midpoint of 
the arched tongue, if necessary, to visualize the pharynx 
(Fig. 10.21). Illuminate the inside of the mouth with a penlight. 

 Mouth and Pharynx 
 TECHNIQUE 

 STEP 1 Inspection and Palpation of the Mouth 
 ●  Inspect the patient’s lips for color, moisture, lesions, and 
swelling. 

 ●  Ask the patient to open his or her mouth wide. Have the 
patient remove any dentures, if present. 

 ●  Using a tongue blade, expose the mucosa on each side 
of the mouth. Note the color, pigmentation, and overall 
condition of the mucosa as well as of the other internal 
structures. 

 ●  Inspect the teeth and gums. Note any swelling, bleeding, 
retraction, or discoloration of the gums. Identify any ab-
normalities in the position or shape of the teeth and if any 
teeth are missing. 

 ●  Observe the patient’s tongue. Note the symmetry, posi-
tion, size, color, and texture. 

 ●  Have the patient move his or her tongue up, down, and 
from side to side. 

 ●  Ask the patient to touch his or her tongue to the roof of 
the mouth. 

 ●  Inspect the underside of the tongue for lesions using a 
penlight and a tongue blade. 

 ●  Ask the patient to protrude his or her tongue. 
 ●  With your right hand, grasp the tip of the patient’s tongue 
with a square of gauze and gently pull it to the patient’s 
left (Fig. 10.18). 

 ●  Inspect the side of the tongue. 
 ●  Palpate the tongue with your gloved left hand, feeling for 
any induration. 

 ●  Reverse the procedure for the other side. 
 ●  Inspect the lingual frenulum and the submandibular ducts 
on either side. 

 ●  Palpate any lesions for tenderness and consistency. 

FIGURE 10.18  Inspection of the tongue.

FIGURE 10.19  Candidiasis. (Reprinted with permission from 
Robinson HBG, Miller AS. Colby, Kerr, and Robinson’s Color Atlas 
of Oral Pathology. Philadelphia: JB Lippincott, 1990.)

FIGURE 10.20  Leukoplakia. (Reprinted with permission from 
Robinson HBG, Miller AS. Colby, Kerr, and Robinson’s Color Atlas 
of Oral Pathology. Philadelphia: JB Lippincott, 1990.)
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 ●  Palpate the trachea for any deviation by placing your fi nger 
along one side. Note the space between the trachea and 
the sternocleidomastoid muscle; this space should be the 
same on either side. Check for masses and tenderness. 

 ●  Have the patient slightly extend his or her head. Ask the 
patient to swallow twice. (You may give the patient a sip 
of water.) Look for symmetrical movement upon swal-
lowing. Make sure no masses are identifi able during the 
swallowing process. 

 ●  For a thorough discussion of inspection and palpation of 
the thyroid gland, see Chapter 20. 

 ABNORMALITIES  Deviations of the trachea indicate a medi-
astinal shift that can be caused by a mass, lung abnormality, 
or air in the space surrounding the lungs. A reduced range 
of motion may be caused by arthritis or muscle tension, irri-
tation, or spasm. Stiffness of the neck is a common symptom 
of meningitis. Any mass may be indicative of a tumor. 

 TECHNIQUE 

 STEP 2 Inspection and Palpation of the Lymph 
Nodes 

 ●  Figure 10.22 depicts palpation of the lymph nodes. 
 ●  Ask the patient to relax the muscles of his or her neck and 
to bend the neck slightly forward toward the side you are 
palpating. You may want to brace the top of the patient’s 
head with one hand as you palpate with the other. 

 ●  Use the pads of your index and middle fi ngers to gently 
move the skin over the tissue where the nodes are located 
(see Fig. 10.8). Feel the nodes in the following sequence: 
preauricular, posterior auricular, occipital, tonsillar, sub-
mandibular, submental, superfi cial cervical, posterior 

 ●  Observe the soft palate, uvula, tonsils, and posterior 
pharynx. Look for symmetry, color, exudate, swelling, 
ulceration, and tonsillar enlargement. 

 ●  Touch the tongue blade lightly to the back of the tongue. 
Observe for the gag refl ex. 

 ●  Discard the tongue blade after use. 

 ABNORMALITIES  A white exudate on the posterior pharynx 
or tonsils may indicate an infection such as “strep throat” 
or “mono.” Deviation of the uvula may occur with cranial 
nerve X palsy (see Chapter 18). Deviation of the uvula to the 
side or absence of movement may indicate nerve damage. 
Halitosis may indicate an underlying disorder. Sweet, fruity 
breath is seen with diabetic ketoacidosis or malnourish-
ment. Patients with end-stage renal failure may have breath 
that smells of ammonia. A musty odor may indicate liver 
disease, and a foul odor may indicate dental or respiratory 
infections. Chemical or alcohol ingestion may be detectable 
by smelling the breath as well. 

 Neck and Lymph Nodes 
 TECHNIQUE 

 STEP 1 Inspection and Palpation of the Neck 
 ●  Have the patient look straight ahead. 
 ●  From the front, inspect the neck for symmetry, masses, 
scars, pulsations, and swelling. (For a thorough evaluation 
of the carotid arteries and jugular vein, see Chapter 12.) 

 ●  From the back, palpate the trapezius muscle, which is 
attached to the clavicle, and observe for masses and 
tenderness. 

 ●  Ask the patient to place the chin on the chest and have 
the patient slowly roll the head in a full circle. Observe for 
any limitation of movement or discomfort. 

 ●  Note the position of the trachea and whether it deviates 
to one side. 

FIGURE 10.21  Inspection of the pharynx.

FIGURE 10.22  Palpation of the lymph nodes.
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 ABNORMALITIES  Delayed teeth may impair nutrition. Teeth 
may be delayed in certain diseases (e.g., Down’s syndrome). 
Prolonged thumb-sucking may affect occlusion of the teeth.   

 Examination of the mouth, head, and neck of a child re-
quires special positioning. An infant should be placed on an 
examination table, but an older child may sit on the lap of 
a parent or caregiver. Detection of fontanelles may occur in 
children older than the expected age when a developmental 
disability or congenital disease is present. Increased intracra-
nial pressure may be indicated by bulging of the fontanelles. 

 To examine the mouth, ask a young child to open the 
mouth “as big as a lion” and to move the tongue in differ-
ent directions. Alternatively, ask the child to stick out the 
tongue and to “pant like a dog.” Gum hypertrophy may 
occur normally during puberty. Children with malnutrition 
or dehydration may present with a sweet, fruity breath odor. 

 Geriatric Patients 
 Geriatric patients require additional questions to be asked. 

 INTERVIEW  Do you experience any problems with dry 
mouth? Are you taking any medications? Do you have any 
trouble eating? Do you have loss of teeth? Have you noticed 
any change in your sense of taste or smell? 

 ABNORMALITIES  The elderly may suffer from xerostomia, 
which is a dry mouth caused by ingestion of medications 
(e.g., anticholinergics) that interfere with production of sa-
liva. Xerostomia may also result from systemic diseases (e.g., 
rheumatoid arthritis and scleroderma), heavy smoking, or 
exposure of the head and neck to radiation. This, along with 
changes in the tongue and loss of teeth, may make mastica-
tion and swallowing more diffi cult.    

  INTERVIEW  Have you ever experienced dizziness with head 
or neck movement? Have you ever fallen? Have you ever 
had a head injury? Have you ever experienced weakness or 
impaired balance? 

 Geriatric patients may be sensitive to having their oral cav-
ity examined because of the physical changes that occur with 
age, including tooth loss, gingival recession, and dry mouth. 
The pharmacist should reassure the client that a full examina-
tion of the gums is necessary to ensure that no problems are 
present. 

 The onset of headache for the fi rst time in a geriatric pa-
tient is more likely to be caused by some other underlying 
pathology. These patients should be referred to a physician 
for a thorough evaluation. 

 Pregnant Patients 
 Pregnant patients require additional questions to be asked. 

 INTERVIEW  Are you experiencing any other symptoms? 
Are you experiencing any changes in your voice? 

 ABNORMALITIES  Elevated estrogen levels, which increase 
vascularity, may result in nasal stuffi ness, decreased sense of 
smell, and epistaxis. Hoarseness, vocal changes, or persis-
tent cough may result from laryngeal changes that are also 
hormonally mediated. 

cervical, deep cervical chain, and supraclavicular (see 
Table 10.1). 

 ●  If you palpate an enlarged node, note its size, consistency, 
mobility, tenderness, temperature, and location. 

 ●  To distinguish a lymph node from a muscle or an artery, try 
to roll the node in two directions: up and down and side 
to side. This cannot be done with a muscle or an artery. 

 ●  Ask the patient if the node is tender. 

 ABNORMALITIES  Tender, palpable lymph nodes may result 
from a recent infection. Infectious mononucleosis may cause 
enlargement or tenderness of the cervical, inguinal, and ax-
illary lymph nodes. Firm, enlarged, nontender, immobile 
lymph nodes may suggest malignancy. 

 Laboratory and Diagnostic Tests 
 Laboratory and diagnostic testing to evaluate symptoms in-
volving the head and neck include: 

 ■  Rapid  Streptococcus  tests are based on rapid detection of 
the antigens to  Streptococcus  sp. A positive result from an 
antigen test is considered to be equivalent to a culture; how-
ever, because of the rapid test’s lower sensitivity, a negative 
result requires a follow-up culture. The benefi t of rapid re-
sults from this test may also be offset by the increased cost 
as compared to a culture. 

 ■  Throat culture requires that the tonsils and pharyngeal area 
of the patient be swabbed and the sample be left to sit in 
a controlled environment for 24 to 48 hours to allow for 
adequate growth of a potential pathogen. Throat culture is 
the gold standard for diagnosis of bacterial pharyngitis, but 
it requires proper technique by an experienced individual. 

 ■  Plain radiography of the sinuses has been used in the past 
to confi rm a diagnosis of chronic sinusitis. Two to three 
views of the sinuses are usually obtained. Fluid in the max-
illary antra and mucosal thickening would potentially con-
fi rm the presence of sinusitis. A relatively high occurrence 
of abnormal radiographic fi ndings can be found in asymp-
tomatic patients, however. Therefore, use of sinus radiog-
raphy in establishing the diagnosis of acute sinusitis is not 
warranted. 

 ■  Computed tomography, ultrasonography, and magnetic 
resonance imaging are all radiographic imaging techniques 
that may be used to assess a patient’s condition when the 
primary care provider is considering chronic sinusitis or 
malignancy as causative factors or if surgical interven-
tion may be necessary. Underlying disorders resulting in 
headache can also be identifi ed in this way. 

 Special Considerations 
 Pediatric Patients 
 Pediatric patients require that additional questions be asked 
of the parent or guardian. 

 INTERVIEW  Has your child started getting teeth? At what 
ages did the teeth appear? Has your child been to the 
dentist? Did you notice any thumb-sucking after the child’s 
permanent teeth came in? Have you noticed your child 
grinding his or her teeth? 
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 Headache Pain (Case Study 10.1) 
 Headache pain is common and can be caused by various things, 
both local and/or systemic. Of the multiple headache types, 
the most common are tension headache, migraine headache, 
and cluster headache. Because headache pain cannot be easily 
evaluated using objective measures, it is critical that the phar-
macist obtain a thorough patient history in order to appropri-
ately assess the headache and recommend accurate treatment. 

 Sinusitis (Case Study 10.2) 
 Bacterial and viral infections of the upper respiratory tract 
are commonly referred to as a  head cold  or technically as 
sinusitis . Many symptoms of sinusitis resolve within 48 hours 
without medical treatment; however, bacterial sinusitis needs 
to be treated with antibiotics for 10 to 14 days. Thus, it is im-
portant for the pharmacist to determine whether the patient 
has a viral infection and can be treated symptomatically with 
OTC product(s) or whether the patient needs to be seen by a 
primary care provider for antibiotic therapy. 

 Sore Throat (Case Study 10.3) 
 A sore throat or “pharyngitis” can be caused by various things 
such as an infection (viral or bacterial), allergies, postnasal drip, 
malignancies, or irritating substances. Viral and bacterial in-
fections are common causes of pharyngitis especially in young 
children. It is important for the pharmacist to accurately differ-
entiate between viral and streptococcal pharyngitis due to the se-
rious potential for sequelae of group A  � -hemolytic streptococci, 
including abscesses, rheumatic fever, and glomerulonephritis. 

 Pregnant women are more susceptible to gingivitis because 
of the increased vascularity of their gums, which results from in-
creased estrogen levels. Gingivitis of pregnancy is characterized 
by red, swollen gingival tissue that bleeds easily. The condition 
continues for as long as the woman is breastfeeding but resolves 
within 1 year of weaning. This increased vascularity may also 
result in hoarseness, vocal changes, or persistent cough. 

 Pregnant women may also experience hyperpigmented 
patches on the face as well as facial edema. Both conditions 
typically subside after birth of the child. 

 Alterations in hormone levels are also sometimes respon-
sible for changes in the incidence of headache among preg-
nant patients. Some women begin to experience headaches 
for the fi rst time during pregnancy. Patients with a history 
of headache may fi nd that their headaches become more fre-
quent, whereas others may fi nd themselves in a remission 
from symptoms that lasts until birth of the child. More than 
50% of women with a history of migraine fi nd relief from 
these symptoms during pregnancy. 

 APPLICATION TO PATIENT SYMPTOMS 
 One of the most common reasons for patients to consult a 
pharmacist or to visit a pharmacy is to fi nd relief from prob-
lems associated with the head and neck. Of these, headaches, 
the common “head cold,” and a sore throat are complaints 
that pharmacists routinely encounter because there are OTC 
products available for all three. Each one of these complaints 
can range from a mild case in which an OTC item is effective 
to a more severe situation in which the patient needs to see 
his or her physician. Due to this, it is especially important that 
pharmacists correctly assess these patient symptoms. 

C A S E  S T U D Y  1 0 . 1
TT is a 26-year-old woman who approaches the pharmacy 
counter seeking help for relief of headache pain. TT is 
escorted to the patient consultation area for evaluation.

ASSESSMENT OF THE PATIENT
Subjective Information
A 26-YEAR-OLD WOMAN COMPLAINING OF HEADACHE PAIN

TELL ME MORE ABOUT THE SYMPTOMS YOU’VE BEEN HAV-
ING?  I have a really bad headache that comes and goes.

DESCRIBE THE PAIN FOR ME.  It’s like a pounding inside 
my head.

WHERE DO YOU FEEL THE PAIN?  It’s on the left side of my 
head, and I can feel it on the top of my head a little bit too.

HAVE YOU EVER EXPERIENCED A HEADACHE LIKE THIS 
BEFORE?  Yes. I have them off and on for a few days at 
a time, then they go away. I fi rst started having them in 
college a few years ago.

TELL ME MORE ABOUT YOUR PAST EXPERIENCE WITH 
THESE HEADACHES. HOW OFTEN DO YOU GET THEM? 
I always seem to get them when I’m having my period. 
Sometimes I get them at other times, but not nearly as 
often.

DOES ANYTHING APPEAR TO TRIGGER THESE HEAD-
ACHES?  Other than my period? I can’t think of anything.

DO THEY OCCUR AT A PARTICULAR TIME OF DAY? 
Not that I’ve noticed.

HOW LONG DOES EACH HEADACHE LAST?  It varies, but 
usually, they last for several hours. Sometimes it seems 
like I have a headache more hours of the day than 
I don’t.

DO YOU EXPERIENCE ANY OTHER SYMPTOMS WHEN 
YOU HAVE THESE HEADACHES?  Sometimes I’m nau-
seous. Once in a while, light hurts my eyes, but that 
doesn’t happen too often.

HAVE YOU EXPERIENCED ANY STRANGE SENSATIONS 
BEFORE YOU STARTED TO FEEL THE PAIN?  Like what?

HAVE YOU NOTICED ANY ODORS THAT DIDN’T HAVE 
AN OBVIOUS SOURCE OR CHANGES IN YOUR VISION? 
No.

HAVE YOU TAKEN ANYTHING TO TREAT YOUR 
HEADACHE PAIN?  I’ve taken some ibuprofen.

HOW MUCH IBUPROFEN DID YOU USE?  I took it like it 
says to on the bottle. I took two 200-mg tablets.
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DOES THE MEDICATION HELP ALLEVIATE YOUR PAIN? 
A little bit I guess, but it never makes the headache go 
away completely. It just makes it easier to deal with.

HAVE YOU TRIED ANY OTHER MEDICATIONS?  No.

HOW MUCH IBUPROFEN ARE YOU TAKING?  I don’t really 
like to take medication, so sometimes I just kind of try to 
deal with the headache. When I do use ibuprofen, I will 
take two tablets, and then if the pain is still really bad, 
I will take a couple more in a few hours. I usually don’t 
take it more than a couple times a day.

DO YOU USE ANY KIND OF HORMONES FOR BIRTH 
CONTROL?  No.

HAVE YOU BEEN EATING REGULAR MEALS?  Yes, I eat 
three meals a day, and I sometimes snack in between. 
I try to eat pretty healthy.

DO YOU GET A REGULAR AMOUNT OF SLEEP EVERY 
NIGHT?  Usually. I go to bed around 10 PM during the 
week. Sometimes it is a little later on the weekends.

DO YOU WAKE UP WITH HEADACHES?  No, I don’t think 
I remember that happening. At least it doesn’t happen 
often enough that I really think of it as common.

DO YOU REMEMBER IF YOU HAD FALLEN OR WERE HIT 
IN THE HEAD AROUND THE TIME THAT THE HEADACHES 
STARTED?  No, I didn’t have any accidents or falls.

DOES ANYTHING ELSE RELIEVE YOUR PAIN?  I don’t 
know. I haven’t really tried anything but the ibuprofen.

Objective Information
Temperature: 98.4°F
Blood pressure: 117/69 mm Hg
Pulse: 67 bpm
Respiration: 17 rpm
HEENT: unremarkable
Lungs: clear to auscultation
Heart: regular rate and rhythm
Extremities: within normal limits

DISCUSSION
Menstrual migraine headache appears to be the likely 
pathology in this case. TT is 26 years old. Because 
she is young and appears to have no other physical or 
psychological maladies, her headache is less likely to 
be secondary to another disease state. TT describes 
her pain as having a pounding quality. This is consistent 
with typical migraine headache pain, as opposed to the 
band-like pain of tension headache or the severe stab-
bing pain of cluster headache. The unilateral, focused 
nature of the pain also makes tension headache less 
likely. Most migraines last for anywhere from 4 hours to 
3 days. The duration of TT’s headaches are consistent 
with the pattern of migraine. Additional symptoms that 
accompany a migraine headache include nausea, vomit-
ing, and photophobia. TT has stated that she is expe-
riencing some nausea and that light sometimes hurts 
her eyes. Attempts to identify a prodrome or aura were 
unsuccessful. This does not rule out migraine, however, 

because only approximately 1 in 2 individuals who suffer 
from migraine headache will experience a prodrome. 
In addition, only 1 in 10 individuals who suffer from 
migraine headache can identify an aura.

Because the onset of TT’s headache pain is consis-
tent with the time of onset of menstruation, and the head-
aches have a defi nite pattern, it would be prudent to try 
to prevent the headaches. Even though TT’s headaches 
are not debilitating because they are very predictable, 
prophylactic therapy around the time of menstruation is a 
logical consideration. The pharmacist should recommend 
to the patient that she can take ibuprofen more often 
than just twice daily after ruling out any concerns or con-
traindications for increased use. If the headaches remain 
uncontrolled, the patient should be directed to see a 
physician to obtain a prescription drug for acute migraine 
headache as well as to discuss the pros and cons of inter-
mittent prophylaxis around the time of menstruation.

PATIENT CARE PLAN

Patient Name: TT
Medical Problems:

None
Current Medications:

Ibuprofen 400 mg PO as needed for headache

S: TT is a 26-year-old white woman who presents 
to the pharmacy with an acute headache. The 
patient describes the headache as pounding in 
nature. The headache appears to coincide with 
her menstrual cycle and is predictable having 
occurred with the pattern for many years. The 
patient denies medication use except for ibupro-
fen, which she tries to avoid or take sparingly. Her 
medical history is otherwise negative.

O: The patient looks her stated age. She appears to 
be in moderate distress.

Temperature:  98.4°F
Blood pressure:  117/69 mm Hg
Pulse:  67 bpm
Respiration:  17 rpm
HEENT:  Physical examination of head is unremarkable. 
There is no noticeable tension in the muscles.

A: Probable migraine headache associated with 
estrogen withdrawal during menstruation

P: 1.  Recommend ibuprofen 400 mg with food. 
No more than 1.2 g of ibuprofen should be 
taken in a 24-hour period.

 2.  Suggest the patient keep a headache diary 
to track the initial onset of headache pain in 
relation to the onset of menstruation.

 3.  Refer patient to a physician for follow-up to 
discuss the potential need for prescription 
medication to treat acute headache pain and 
intermittent prophylaxis to prevent headache 
onset during menstruation.

Pharmacist:  Margaret Twomey, Pharm.D.
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 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. How would the pain of migraine headache be described? 
  2. What factors can precipitate a migraine headache? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. When evaluating TT for headache, what questions 
should be asked to help differentiate among migraine, 
cluster, tension, and other types of headache? 

  2. What safeguards need to be in place to ensure that the 
patient does not begin to experience rebound head-
aches? 

C A S E  S T U D Y  1 0 . 2
LK is a 42-year-old woman who presents to the phar-
macy with a “bad cold.” She brings a nasal decon-
gestant to the counter and asks the pharmacist if it is 
the appropriate option to relieve her symptoms. The 
pharmacist asks LK to step into the consultation room 
for a more thorough evaluation.

ASSESSMENT OF THE PATIENT
Subjective Information
A 42-YEAR-OLD WOMAN COMPLAINING OF A BAD COLD

DESCRIBE FOR ME THIS BAD COLD YOU HAVE BEEN 
EXPERIENCING.  I woke up completely congested this 
morning. I barely made it through my day at work 
because I just feel miserable.

WHAT SYMPTOMS ARE YOU HAVING?  A lot of conges-
tion, a bit of a cough, and I have a headache.

CAN YOU PLEASE DESCRIBE YOUR HEADACHE PAIN? 
I feel it mostly in my forehead and around my eyes. 
It’s just a constant pressure.

ARE YOU HAVING ANY DRAINAGE FROM YOUR NOSE? 
A little bit, but I’m mostly congested.

WHAT COLOR IS THE DRAINAGE?  It’s watery and clear.

ARE YOU HAVING ANY DRAINAGE DOWN YOUR 
THROAT?  No, not really.

DESCRIBE YOUR COUGH FOR ME.  My coughing has 
gotten better over the course of the day. It was worse 
when I got up this morning, and I didn’t sleep very well 
because of it.

HAVE YOU HAD ANY OTHER SYMPTOMS?  No.

DO YOU HAVE ANY ALLERGIES, INCLUDING 
ENVIRONMENTAL ALLERGIES SUCH AS POLLEN?  No.

WHAT PRESCRIPTION MEDICATIONS DO YOU TAKE? 
I don’t take anything chronically. Sometimes I take 
Tylenol if my knees hurt after I run.

WHAT MEDICATIONS HAVE YOU BEEN TAKING FOR 
YOUR SYMPTOMS?  Nothing. I went to work hoping 
I would feel better as the day went on, but I didn’t. 
That’s why I’m here. I need to know what the best thing 
is for my symptoms.

DO YOU SMOKE?  No.

DO YOU USE ALCOHOL?  I have an occasional glass of 
wine with dinner, but that’s about it.

HAVE YOU EVER HAD A SINUS INFECTION?  Yes, but not 
for years. I remember that my doctor gave me anti-
biotics for that. Do you think that I need to go get a 
prescription?

Objective Information
Temperature: 98.1°F
Blood pressure: 101/70 mm Hg
Pulse: 66 bpm
Respiration: 18 rpm
HEENT: periorbital swelling bilaterally, greater on the 

right; nose: turbinates red and boggy; minimal 
clear nasal discharge; right maxillary sinus tender 
to palpation; frontal sinus slightly tender bilaterally; 
pharynx: pink and moist, without exudate or lesions; 
no halitosis

Lungs: clear to auscultation

DISCUSSION
Sinusitis, one of the most common causes of facial pain, 
is a process that is associated with both bacterial and 
viral infections of the upper respiratory tract. The onset 
of acute sinusitis usually occurs during or after an upper 
respiratory tract infection. In this case, LK has been 
suffering from symptoms for less than 24 hours. She 
presents with a number of signs and symptoms consis-
tent with sinusitis including a headache, minimal clear 
nasal discharge, and a cough.

On physical examination, LK has facial pain upon 
palpation of her right maxillary sinus. Facial pain and 
headache are common symptoms associated with sinus-
itis. Maxillary sinus involvement may result in pain in the 
cheek or teeth, whereas ethmoid sinusitis can cause pain 
deep and medial to the eye.

Treatment of sinusitis revolves around the use 
of antibiotics (only if confi rmed to be bacterial) and 
symptomatic treatments such as decongestants. It is 
too soon for a diagnosis of acute sinusitis to be made in 
the case of LK. Because sinusitis is usually viral in origin 
with symptoms lasting no longer than a few days, at 
this time, it is not necessary for LK to seek an antibiotic 
prescription. For symptomatic relief, she should use a 
decongestant rather than an antihistamine, as she claims 
no history of allergies. Antihistamines should be avoided 
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because drying of the mucosal membranes may interfere 
with clearance of mucous secretions. Additionally, an 
OTC cough suppressant would be indicated at night to 
help LK sleep if necessary, but it should be avoided dur-
ing the day as coughing is helpful in clearing secretions 
and mucous.

Topical decongestants, such as the nasal spray 
LK has chosen, may be used; however, they should be 
limited to 48 to 72 hours only and then discontinued to 
avoid rebound nasal congestion. This will also help to 
decrease any sinus-related pain.

Temperature:  98.1°F
Blood pressure:  101/70 mm Hg
Pulse:  66 bpm
Respiration:  18 rpm
HEENT:  periorbital swelling bilaterally, greater on the 
right; nose: turbinates red and boggy; minimal clear 
nasal discharge; right maxillary sinus tender to palpa-
tion; frontal sinus slightly tender bilaterally; pharynx: 
pink and moist, without exudate or lesions; no halitosis
Lungs:  clear to auscultation
Heart:  regular rate and rhythm

A: Upper respiratory symptoms consistent with sinusitis

P: 1.  Initiate symptomatic treatment with a topical 
nasal decongestant for a maximum of 48 to 
72 hours.

2.  Recommend that LK use a product containing 
dextromethorphan only at night to suppress 
her cough and allow her to get some rest.

3.  Recommend that LK switch to an oral decon-
gestant (e.g., pseudoephedrine 30 mg PO 
every 6 hours) if symptoms persist beyond 
72 hours.

4.  Suggest reassessment of symptoms if symp-
toms persist beyond 7 to 10 days.

Pharmacist:  Teri Howard, Pharm.D.

  S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What are the signs and symptoms of sinusitis? 
  2. Pain resulting from sinusitis varies depending on which 

sinus is involved. Which type of pain is expressed by 
patients with involvement of the frontal, maxillary, and 
ethmoid sinuses, respectively? 

  3. When is it appropriate to consider treatment of sinusitis 
with antibiotics? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. If LK reported symptoms lasting for more than 10 days, 
how would the care plan change? 

  2. What factors in the patient history would need to be 
present to increase the pharmacist’s concern about 
chronic sinusitis in this case? 

PATIENT CARE PLAN

Patient Name: LK
Medical Problems:

None
Current Medications:

Tylenol 325 to 650 mg PO every 6 hours PRN for 
knee pain

S: LK is a 42-year-old woman who presents with a short-
term history of mild clear nasal drainage, cough, and 
frontal headache. She has some facial tenderness 
upon sinus palpation, particularly on the right.

O: Patient appears tired but is in no apparent distress.

C A S E  S T U D Y  1 0 . 3
BJ is a 9-year-old Hispanic boy who is brought by his 
mother to the family medicine clinic with the complaint 
of a sore throat. The pharmacist’s responsibilities at this 
clinic are to prescreen patients by completing a patient 
interview and medication history and by assessing basic 
vital signs. The pharmacist calls BJ and his mother into 
an examination room.

ASSESSMENT OF THE PATIENT
Subjective Information
A 9-YEAR-OLD HISPANIC BOY WITH SORE THROAT

TELL ME MORE ABOUT BJ’S SYMPTOMS.  He has been 
complaining of a sore throat pretty consistently for the 
last week. One minute he was fi ne, and the next he was 
almost in tears because it hurt him to swallow. He also 
threw up once last night.

DOES BJ HAVE ANY OTHER SYMPTOMS?  He felt very 
warm last night, and his cheeks and ears were red, but I 
don’t have a thermometer, so I couldn’t take his temper-
ature. I noticed yesterday he has a bump on his neck.

HOW HAS BJ BEEN ACTING DURING THE PAST 7 DAYS? 
He is usually very active. When he feels warm, he just 
lies around, but otherwise he plays just like normal.

HOW LONG HAS HE HAD THE SYMPTOMS YOU MEN-
TIONED?  I think he has felt warm for the last couple of days. 
His sore throat has been pretty constant for about 6 days.

DOES HE HAVE ANY NASAL DRAINAGE?  No, he hasn’t 
had a runny nose that I have noticed.

DOES HE HAVE A SORE THROAT AND A FEVER 
TOGETHER VERY OFTEN?  About once a year, but this is 
the second time this year. He had “strep” last time.
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C A S E  S T U D Y  1 0 . 3  ( c o n t i n u e d )
HAS HE BEEN EXPOSED TO ANYONE WITH A SORE 
THROAT, EITHER AT HOME OR IN A DAY CARE SETTING? 
Yes, several kids have had sore throats. They also posted 
last week that one child has “strep” throat.

WHAT HAVE YOU TRIED AT HOME TO TREAT HIS 
SYMPTOMS?  I gave him some Tylenol, but he still felt 
warm after that. I used warm tea with lemon for the sore 
throat. Nothing seems to help much.

HOW MUCH TYLENOL HAVE YOU BEEN GIVING BJ, AND 
HOW OFTEN?  I gave him 400 mg of the liquid like it says 
on the bottle. He’s been getting it three or four times 
a day.

DOES BJ HAVE ANY ALLERGIES TO MEDICATION?  He is 
allergic to penicillin.

WHAT IS HIS REACTION TO PENICILLIN?  He had a rash on 
his back.

Objective Information
INFORMATION OBTAINED FROM CHART

PMH: Normal pregnancy and vaginal delivery. Born 
at 39 weeks of gestation; birth weight, 8 lb, 1 oz; 
home with mother in 2 days. No surgeries, serious 
illnesses, or hospitalizations. Chickenpox at age 
2 years. History of infrequent acute otitis media, 
infrequent colds, and sore throats.

FH: Parents in good health; review of systems negative
SH: Both parents work outside the home; no siblings; 

attends day care 4 days per week
PE: BJ is an alert, active 9-year-old and developmentally 

appropriate for his age.
Weight: 68 lb
Height: 51 in
Temperature: 101.3°F
Pulse: 92 bpm
Respirations: 21 rpm
Blood pressure: 102/62 mm Hg

COMPLETE PHYSICAL EXAMINATION PERFORMED BY PRIMARY CARE 
PROVIDER

SKIN: pink, warm, and dry, with elastic turgor and no lesions
HEENT: Ears nontender bilaterally to palpation. Tym-

panic membranes pearly gray and mobile. Con-
junctiva normal. Sclera clear. Mild photosensitivity. 
Normal nasal mucosa. Mouth is pink and moist 
without lesions. Uvula is midline with erythema. 
Posterior pharynx is very erythematous and red. 
Exudate noted on tonsils. No abnormalities of the 
hard or soft palate, no bulging of the anterior or 
posterior pillars of the oropharynx, and no drooling. 
Teeth in good repair; no apparent cavities or halito-
sis. Gums are pink and moist without erythema or 
swelling.

NECK: Cervical lymph nodes swollen (�3 cm) and 
tender upon palpation. No other lymphade-
nopathy noted. Full range of motion of head and 
neck.

HEART: regular rate and rhythm without murmurs
LUNGS: clear to auscultation
ABD: soft and fl at, with active bowel sounds in all four 

quadrants; no hepatosplenomegaly
EXTREMITIES: radial and pedal pulses �2 and equal 

bilaterally
LABORATORY: rapid antigen detection test positive

DISCUSSION
Sore throat may result from a number of disease processes. 
The most common reasons include viral or bacterial infec-
tion, ear infection, mouth infection, or dental infection. 
The history related to the onset of symptoms can aid in 
differentiating viral and bacterial pharyngitis. Bacterial 
pharyngitis is more abrupt, whereas viral processes tend to 
have a more gradual onset of symptoms. School-aged chil-
dren with sore throats will test positive for GAS in 30% of 
cases, but it is uncommon in children younger than 2 years 
of age. The presentation of BJ’s symptoms (elevated tem-
perature, vomiting) is consistent with a bacterial cause. BJ’s 
mother has also described a sudden onset of symptoms, 
which is more characteristic of a bacterial infection.

The color of any nasal drainage can help to differ-
entiate between possible causes of pharyngitis. Allergies 
tend to result in a clear, watery drainage as opposed to 
the white, purulent, or green drainage that occurs with 
infectious processes. Nasal drainage is usually absent in 
GAS pharyngitis as it is in the case of BJ.

As the pharmacist observes the primary care provider’s 
physical examination, the results continue to support the 
diagnosis of bacterial pharyngitis. The cervical lymphade-
nopathy found in BJ is common in children, and it usually 
results from an infectious process. Infl ammation of the 
lymph nodes is obvious, as they are tender and �3 cm in 
size. Neoplasms would produce hard, fi xed nodes, and ret-
ropharyngeal abscesses usually limit the range of motion of 
the neck. The normal presentation of the mouth, gums, and 
teeth rules out the possibility of dental or mouth infections. 
The tonsillar exudate in BJ decreases the likelihood of GAS.

It is important that the physical examination include 
a thorough assessment of the heart, lungs, and ears be-
cause children with sore throats may have an associated 
otitis media or respiratory infection. BJ’s tympanic mem-
brane is pearly gray and mobile, his lungs are clear to 
auscultation, and his heart has a regular rate and rhythm. 
This would rule out an associated otitis media, respira-
tory infection, or infl uenza. Conjunctivitis often presents 
in association with viral illnesses. Although streptococcal 
infections sometimes affect the eyes and cause photo-
sensitivity, drainage is not typically noted. BJ has normal 
conjunctivae with mild photosensitivity.

A rapid antigen detection test was completed because 
his symptoms were highly suggestive of bacterial etiology. 
In addition, the potential sequelae of missing a streptococ-
cal pharyngitis are serious and include rheumatic fever and 
poststreptococcal glomerulonephritis. Backup cultures are 
not necessary to confi rm the results of rapid antigen detec-
tion tests, as they are highly specifi c.
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Temperature:  101.3°F
Pulse:  92 bpm
Respirations:  21 rpm
Blood pressure:  102/62 mm Hg
Physical examination:  Mouth is pink, uvula is midline 
with erythema, and posterior pharynx is very erythema-
tous with tonsillar exudates. No petechiae noted on 
the hard or soft palate. No bulging of the anterior or 
posterior pillars of the oropharynx or drooling.
Neck:  cervical lymph nodes �3 cm oval; no other 
lymphadenopathy noted; full range of motion of head 
and neck
Laboratory:  rapid antigen detection test positive

A:  Bacterial pharyngitis

P: 1.  Have BJ drink plenty of fl uids.
 2.  Continue liquid acetaminophen for fever. 

May increase dosing to every 4 hours if 
needed.

 3.  Begin cephalexin suspension 500 mg PO BID 
for 10 days.

Pharmacist:  Christina Sturgis, Pharm.D.

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Compare and contrast the signs and symptoms of viral 
versus bacterial pharyngitis. 

  2. What are the potential complications of an untreated 
strep throat? 

  3. What is the role of a rapid antigen detection test in the 
assessment of pharyngitis? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. When examining a patient’s mouth and throat in a 
community setting, what fi ndings indicate the need for 
referral to a physician? 

  2. When should cephalosporins be avoided in penicillin-
allergic patients? 

Confi rmation of BJ’s infection as bacterial results in 
the need for antibiotic therapy. Because he has a history of 
penicillin allergy, the usual drugs of choice are not viable 
options for treatment. Possible alternatives include fi rst-
generation cephalosporins, clindamycin, and macrolides.

PATIENT CARE PLAN

Patient Name: BJ
Medical Problems:

None
Current Medications:

Liquid acetaminophen (Tylenol) 400 mg by mouth 
every 6 hours for fever or throat pain

S: BJ is a 9-year-old boy with an approximately 
6-day history of sore throat, fever, and a lump on 
his neck. Tylenol has been used for symptomatic 
relief with questionable results.

O: Alert, active 9-year-old in mild distress

Weight:  68 lb
Height:  51 in

Skill Development Activities

There are a number of practical skills with which the phar-
macist should be equipped in order to comprehensively 
assess a patient with symptoms involving the head and 
neck. The following is a list of possible activities that could 
be incorporated into a skills lab session to give the student 
an opportunity to learn and practice the skills necessary to 
assess the head and neck.

 ● Palpate the scalp to assess for lesions or abnormalities.
 ● Compare muscular contraction strength of the tempo-

ral muscle during teeth clenching.
 ● Assess the temporomandibular joint for popping or 

catching.
 ● Use a speculum to assess the nasal septum and mucosa 

for abnormalities.
 ● Employ transillumination of the sinuses using a penlight.
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 ● Inspect the oral mucosa and pharynx using a tongue blade.
 ● Observe swallowing technique and assess for masses 

and symmetry.
 ● Palpate the lymph nodes, assessing tenderness and 

observing for isolated enlargement.
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GLOSSARY TERMS

 ◗ Asthma
 ◗ Bradypnea
 ◗ Bronchitis
 ◗ Bronchophony
 ◗ Chronic obstructive pulmonary disease
 ◗ Crackles
 ◗ Cyanosis
 ◗ Dyspnea
 ◗ Egophony
 ◗ Emphysema
 ◗ Friction rub
 ◗ Hyperpnea
 ◗ Hyperresonance
 ◗ Hypoxemia
 ◗ Orthopnea
 ◗ Pallor
 ◗ Paroxysmal nocturnal dyspnea
 ◗ Pneumonia
 ◗ Resonance
 ◗ Rhonchi
 ◗ Stridor
 ◗ Tachypnea
 ◗ Tactile fremitus
 ◗ Wheezes
 ◗ Whispered pectoriloquy

This chapter includes material written for the second edition by Rhonda M. Jones.

Ryan B. Dull and Emily L. Knezevich

Respiratory System

ANATOMY AND PHYSIOLOGY OVERVIEW
The primary function of the respiratory system is transporting air into 
and out of the lungs so that oxygen can be exchanged for carbon 
dioxide. The upper respiratory system includes the nose, nasal cav-
ity, sinuses, and pharynx. The lower respiratory system includes the 
trachea, bronchi, and lungs (Fig. 11.1). In this chapter, only the lower 
respiratory system is discussed. (For a discussion of the upper respira-
tory system, see Chapter 10.)

The thoracic cage, or the bones of the chest, consists of 12 thoracic 
vertebrae, 12 pairs of ribs, and the sternum (Fig. 11.2). The ribs and 
the sternum form the rib cage and support the thoracic cavity. The 
spaces between the ribs are termed the intercostal spaces and are num-
bered according to the superior rib above (e.g., the second intercostal 
space is located below the second rib). The diaphragm is a muscle that 
separates the thoracic cavity from the abdomen and is used during 
inspiration.

Surface Landmarks
Surface landmarks of the thorax are useful in identifying the underly-
ing internal structures and in describing physical fi ndings. They also 
facilitate documentation and communication of physical fi ndings to 
other healthcare professionals.

Anterior Thoracic Landmarks
Primary anterior thoracic landmarks include the suprasternal notch, 
sternum, and manubriosternal angle. The suprasternal notch is the 
U-shaped depression at the top of the sternum between the clavicles. 
The sternum, or “breastbone,” consists of the manubrium, the body, 
and the xiphoid process. The articulation between the manubrium 
and the body of the sternum is the manubriosternal angle, which is 
commonly referred to as the angle of Louis. The angle of Louis is 
continuous with the second rib and is a useful place to start count-
ing the ribs. It is also useful in locating the underlying structures be-
cause the trachea bifurcates into the right and left main bronchi just 
under the angle of Louis.

Posterior Thoracic Landmarks
Posterior thoracic landmarks include the vertebra prominens, spinous 
processes, and scapula. The vertebra prominens is the seventh cervi-
cal vertebra and is found as the bony spur that protrudes from the 
base of the neck when the neck is fl exed anteriorly. If two vertebrae 
are observed when the neck is fl exed, the superior one is C7 and the 
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diaphragm and mediastinum. The visceral pleura covers the 
outer lung surfaces and extends into the fi ssures between the 
lobes. The pleural membranes secrete a small amount of pleu-
ral fl uid, which provides a moist, slippery coating for lubrica-
tion during breathing.

The lungs are each divided into distinct lobes. The right 
lung has three lobes: the superior, the middle, and the inferior. 
The left lung has only two lobes: the superior and the inferior. 
The base of each lung rests on the superior surface of the 
diaphragm.

Respiration
Respiration is the process of exchanging oxygen and carbon 
dioxide. Air is brought into the lungs through inspiration and 
is expelled through expiration. The muscles that assist with 
respiration are the diaphragm and the external and internal 
intercostals. During inspiration, downward contraction of 
the diaphragm increases the volume of the thoracic cavity, 
causing air to rush into the lungs. The external intercostals as-
sist with inspiration by elevating the ribs. During expiration, 
the diaphragm relaxes back against the lungs, decreasing the 
volume of the thoracic cavity and, thereby, forcing air out of 
the lungs. Simultaneously, the internal intercostals depress the 
ribs, assisting with expiration.

When the depth and the rate of respiration need to be in-
creased, such as during exercise or with respiratory distress, 
the accessory muscles in the neck elevate the ribs and ster-
num, allowing a larger volume of air to enter the lungs during 
inspiration. These muscles include the sternomastoids, sca-
leni, and the trapezii (Fig. 11.6). In addition, during expira-
tion, the abdominal muscles powerfully contract, forcing the 
diaphragm further against the lungs.

Special Considerations
Pediatric Patients
All body systems in the child develop in utero. The respiratory 
system, however, does not function on its own until birth, and 
it continues to develop throughout childhood. The diameter 
and length of the airways increase, as do the number and size 
of the alveoli. In addition, the infant’s chest is round, whereas 
the toddler’s chest is more oval, usually reaching the adult 
shape (i.e., a 1:2 diameter) by the age of 6 years.

Geriatric Patients
Several factors cause a person’s respiratory effi ciency to de-
cline with increasing age. During aging, elastic tissue, such 
as the tissue of the lungs, deteriorates throughout the body. 
Thus, the lungs’ ability to infl ate and defl ate slowly declines. 
Arthritic changes in the ribs and decreased fl exibility of costal 
cartilage also occur with increasing age. These changes, along 
with decreasing elasticity, cause stiffening and reduction in 
chest movement that, in turn, decrease respiratory volume. 
This volume reduction is a signifi cant cause of the decreased 
exercise performance that occurs in elderly persons.

Pregnant Patients
As the fetus grows inside the uterus, it elevates the diaphragm by 
approximately 4 cm. Meanwhile, the mother’s higher estrogen 
levels relax the ligaments of the rib cage, increasing the total rib 

inferior one is T1. The spinous processes are the knobs on the 
vertebrae, which form the spinal column. The scapulae, or 
the “shoulder blades,” are located symmetrically on each side 
of the spinal column. The lower tip of the scapula is usually 
located at the seventh or eighth rib.

Reference Lines
Reference lines are used to identify and to document fi ndings 
vertically on the chest. On the anterior chest, these include the 
midsternal and midclavicular lines (Fig. 11.3). On the poste-
rior chest, these include the vertebral and scapular lines. The 
lateral chest is divided by the anterior, posterior, and midaxil-
lary lines.

Trachea and Bronchial Tree
Air is inhaled through the mouth and the nose, and it then 
passes through the pharynx; larynx; and, fi nally, a tough, 
fl exible tube called the trachea (i.e., the windpipe). The tra-
chea is approximately 1 in in diameter and 4.25 in in length, 
and it branches to form the left and right primary bronchi 
(Fig. 11.4). The left primary bronchus supplies air to the left 
lung; the right primary bronchus supplies air to the right 
lung. As the primary bronchi enter the lungs, they divide into 
smaller passageways, which are called secondary bronchi and 
bronchioles. The bronchioles are the thinnest segments of the 
bronchial tree and supply air to the alveoli, which are the 
exchange surfaces of the lungs. The alveoli are connected to 
an extensive network of blood vessels through which oxygen 
is exchanged for carbon dioxide (see Fig. 11.4).

Lungs
The thoracic cavity is composed of the rib cage (as the 
“walls”) and the diaphragm (as the “fl oor”) (Fig. 11.5). The 
mediastinum separates the two pleural cavities. Each lung is 
positioned within a single pleural cavity, which is lined with a 
serous membrane called the pleura. The parietal pleura covers 
the inner surface of the thoracic wall and extends over the 

Right lung

Esophagus
Trachea

Left bronchus

Diaphragm

Left lungRight
bronchus

FIGURE 11.1  The lower respiratory system.
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for these diseases (e.g., metered dose inhalers, spacers, and anti-
biotics), but many also educate patients about the disease itself 
(i.e., asthma and COPD), its prevention, and self-treatment. 
Many pharmacists also assist patients in assessing and moni-
toring their breathing with peak fl ow meters (discussed later).

Asthma
Asthma is a chronic infl ammatory disorder of the airways in 
which many different cells (mast cells, eosinophils, T lympho-
cytes, neutrophils, and epithelial cells) play a role. This infl am-
mation causes recurrent episodes of widespread but variable 

cage circumference by approximately 6 cm. The growing fetus 
also increases the oxygen demand on the mother’s body. Typi-
cally, the mother compensates by breathing deeper with each 
breath while maintaining a fairly consistent respiratory rate. 
The mother may also experience shortness of breath (SOB).

PATHOLOGY OVERVIEW
Numerous respiratory problems can occur. The pharmacist, 
however, most commonly encounters asthma, chronic obstruc-
tive pulmonary disease (COPD), and pneumonia. Pharmacists 
not only educate patients about the proper use of medications 
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FIGURE 11.2  The thoracic cage (bones of chest, vertebrae, ribs, and sternum). (A) Anterior thoracic cage. 
(B) Posterior thoracic cage.
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Vertebral
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Scapular
line

FIGURE 11.3  Reference lines. (A) Midsternal and midclavicular lines. (B) Vertebral and scapular lines. (C) Anterior, posterior, and 
 midaxillary lines.
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FIGURE 11.4  The trachea and bronchial tree.
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Right
lung

Trachea

Left
bronchus

Left lung

Heart

Parietal
pleura

Visceral
pleura

Diaphragm

FIGURE 11.5  The thoracic cavity (rib cage and diaphragm).
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(depress lower ribs)

Diaphragm
descends as
it contracts

FIGURE 11.6  Muscles of respiration.

airfl ow obstruction, which results from an increased respon-
siveness of the trachea and bronchi to various stimuli (physi-
cal, chemical, immunological, and pharmacological irritants). 
Even emotions such as anxiety and distress can precipitate 
an episode. Persistent bronchial infl ammation, which causes 
mucus hypersecretion and bronchial smooth muscle hypertro-
phy, is the primary mechanism causing the hyperreactivity.

Common signs and symptoms associated with asthma are 
listed in Box 11.1. Because asthma is an obstructive lung dis-
ease, airfl ow limitation primarily occurs during expiration. This 
causes the classical symptoms of dyspnea (i.e., SOB) and expi-
ratory wheezing. Wheezes are a whistling respiratory sound 
caused by turbulent airfl ow through constricted  bronchi.

An asthma attack can last anywhere from 1 to several hours, 
and it can subside spontaneously or need medications. Asthma 
severity is classifi ed according to the frequency of symptoms 
(especially at night) and lung function (Table 11.1). Factors 
that contribute to the severity of asthma include rhinitis, si-
nusitis, gastroesophageal refl ux, viral respiratory infections, 
and some medications (sensitivity to aspirin, nonsteroidal 
anti-infl ammatory drugs and sulfi tes, and �-blockers).
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theophylline, and immunoglobulin E (IgE) monoclonal anti-
bodies. Infl uenza and pneumococcal vaccines are important 
in preventing complications of asthma exacerbations.

Patient education is the cornerstone of asthma manage-
ment and should be incorporated into routine healthcare, 
including pharmaceutical care practices. The most effec-
tive nonpharmacological intervention is the identifi cation 
and avoidance of environmental precipitants or exposures. 
In other words, environmental control strategies are a key 
to successful asthma management by decreasing the risk of 
asthma attacks.

Chronic Obstructive Pulmonary Disease
Chronic obstructive pulmonary disease is characterized by 
airfl ow limitation (primarily expiratory fl ow) that is not 
fully reversible. The airfl ow limitation is progressive and 
associated with an abnormal infl ammatory response to 
noxious particles or gases, primarily cigarette smoke. The 
chronic infl ammation occurs throughout the airways, pa-
renchyma, and pulmonary vasculature. Activated infl amma-
tory cells (macrophages, T lymphocytes, and neutrophils) 
release a variety of mediators (leukotrienes, interleukin-8, 
and tumor necrosis factor) that damage the lung structures 
and that sustain neutrophilic infl ammation. In the trachea, 
bronchi, and larger bronchioles, chronic infl ammation leads 
to enlarged mucus-secreting glands and an increased num-
ber of goblet cells, which cause mucus hypersecretion. In 
the small bronchi and bronchioles, chronic infl ammation 
leads to repeated cycles of injury and repair of the airway 
wall. This continual repair process structurally changes the 
airway wall by increasing its collagen content and creating 
scar tissue, which narrows the lumen and produces fi xed 
airway obstruction.

Patients with COPD experience symptoms of cough, spu-
tum production, and dyspnea; key characteristic indicators 
of COPD are listed in Box 11.2. Chronic cough is usually the 
fi rst symptom of COPD and initially is intermittent but later 
is present every day (frequently throughout the day). Tena-
cious sputum is usually produced with the cough. As lung 
function deteriorates, breathlessness or dyspnea becomes 
worse, and this is why most persons seek medical attention. 
The objective signs of COPD are identifi ed by spirometry 
(see “Laboratory and Diagnostic Tests”). Specifi cally, the 
presence of a forced expiratory volume in 1 second (FEV1) 
after bronchodilator therapy less than 80% of the predicted 
value in combination with an FEV1/forced vital capacity 
(FVC) less than 70% illustrates the presence of airfl ow limi-
tation that is not fully reversible and confi rms a diagnosis 
of COPD.

In addition, chronic obstructive pulmonary disease is a 
general term used to describe patients with chronic bron-
chitis, emphysema, or some combination of both. Chronic 
bronchitis is characterized by infl ammation and edema of the 
bronchioles, which causes excessive mucus production and 
airway obstruction. Patients with chronic bronchitis have a 
persistent productive cough on most days for at least 3 months 
a year in at least 2 consecutive years. Patients may appear 
cyanotic (bluish) because of chronic hypoxemia (low oxygen 
concentration in the blood) and are sometimes referred to as 
blue bloaters. Other common signs and symptoms associated 
with chronic bronchitis are listed in Box 11.3.

The primary risk factor for asthma is the exposure of 
sensitive patients to inhalant allergens. When this occurs, 
patients can experience an increase in airway infl ammation, 
hyperresponsiveness, asthma symptoms, need for medication, 
and even death caused by asthma. Common allergens include:

 ■ Viral respiratory infections
 ■ Environmental allergens (environmental tobacco smoke, 
air pollution, animal dander, dust mites, indoor fungi 
[molds], and pollen)

 ■ Exercise
 ■ Occupational chemicals or allergens
 ■ Environmental changes (new house, workplace, or vaca-
tion) and irritants (tobacco smoke, strong odors, air pollut-
ants, and aerosols)

 ■ Emotions (fear, anxiety, and anger)
 ■ Food or food additives
 ■ Endocrine factors (menses, pregnancy, and thyroid disease)

A stepwise approach to pharmacological therapy is cur-
rently recommended, with the specifi c type and amount of 
medication being determined by the severity of the asthma 
and being directed toward the suppression of airway infl am-
mation (Table 11.2). Medications are categorized into two 
general classes: quick-relief medications to treat acute symp-
toms and exacerbations and long-term control medications 
to treat persistent asthma. High-dose therapy is initiated at 
the onset of the asthma attack to establish prompt control; 
the dose is then cautiously tapered down once control has 
been achieved. Common quick-relief medications used to 
treat an acute asthma attack include short-acting broncho-
dilators (�2-agonists), which are administered by oral inhala-
tion, nebulization, or intravenously. Long-term control is best 
achieved with inhaled corticosteroids. Early intervention with 
inhaled corticosteroids can improve asthma control, normal-
ize lung function, and, possibly, prevent irreversible airway 
injury. Alternatives to inhaled corticosteroids include cro-
molyn, leukotriene modifi ers, nedocromil, sustained-release 

11.1 Common Signs and Symptoms 
of Asthma

SIGNS
 ■ Recurrent and episodic
 ■ Wheezes
 ■ Use of accessory muscles to breathe
 ■ Increased respiratory rate
 ■ Increased heart rate
 ■ Decreased FEV1
 ■ Decreased FEV1/FVC
 ■ Decreased PEF

SYMPTOMS
 ■ Dyspnea (breathlessness)
 ■ Cough (nonproductive)
 ■ Chest tightness/pressure
 ■ Anxiety

FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; 
PEF, peak expiratory fl ow.
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TABLE 11.1  Classifi cation of Asthma Severity in Youths �12 Years of Age and Adults

 Classifying severity for patients who are not currently taking long-term control
medications.  

Extremely limitedSome limitationMinor limitationNoneInterference with
normal activity

Several times
per day

Daily>2 days/week
but not
>1x/day

≤2 days/weekShort-acting
beta2-agonist use

for symptom control
(not prevention

of EIB) 

≥2/year (see note)
0–1/year

(see note)

• FEV1/FVC
 normal 

• FEV1/FVC
 normal 

• FEV1 ≥80%
 predicted

• FEV1 >60% but
 <80% predicted

• FEV1 <60%
 predicted

• FEV1 >80%
 predicted

• Normal FEV1
 between
 exacerbations

• FEV1/FVC
 reduced 5%

• FEV1/FVC
 reduced >5%

Risk

Relative annual risk of exacerbations may be related to FEV1

Classification of Asthma Severity
(Youths ≥12 years of age and adults)

Consider severity and interval since last exacerbation. Frequency and
severity may fluctuate over time for patients in any severity category.

Impairment

Normal FEV1/FVC:
8−19 yr 85%

20 −39 yr 80%
40 −59 yr 75%
60 −80 yr 70%

Persistent

Components of
Severity 

Exacerbations
requiring oral

systemic
corticosteroids

Lung function

Often 7x/week>1x/week but
not nightly

3−4x/month≤2x/monthNighttime
awakenings 

Throughout
the day

Daily>2 days/week
but not daily

≤2 days/week
Symptoms

SevereModerateMildIntermittent

 
 Level of severity is determined by assessment of both impairment and risk. Assess impairment domain by patient’s/caregiver’s recall of

previous 2–4 weeks and spirometry. Assign severity to the most severe category in which any feature occurs. 

 At present, there are inadequate data to correspond frequencies of exacerbations with different levels of asthma severity. In general,
more frequent and intense exacerbations (e.g., requiring urgent, unscheduled care, hospitalization, or ICU admission) indicate greater
underlying disease severity. For treatment purposes, patients who had ≥2 exacerbations requiring oral systemic corticosteroids in the
past year may be considered the same as patients who have persistent asthma, even in the absence of impairment levels consistent with
persistent asthma.  

 
 

Classifying severity in patients after asthma becomes well controlled, by lowest level
of treatment required to maintain control.* 

SevereModerateMild

Classification of Asthma Severity

PersistentIntermittentLowest level of
treatment required
to maintain control

(See figure 4–5
for treatment steps.) Step  5 or 6Step 2 Step 3 or 4Step 1

Key:  EIB, exercise-induced bronchospasm; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ICU, intensive
care unit 

*Notes: 

 For population-based evaluations, clinical research, or characterization of a patient’s overall asthma severity after control is achieved.
For clinical management, the focus is on monitoring the level of control (See figure 3–5c.), not the level of severity, once treatment is
established. 

 See figure 3–5c for definition of asthma control. 

NOTES:
Patients should be assigned to the most severe step in which any feature occurs. Clinical features for individual patients may overlap across steps.
An individual’s classifi cation may change over time.
Patients at any level of severity of chronic asthma can have mild, moderate, or severe exacerbations of asthma. Some patients with intermittent asthma experi-
ence severe and life-threatening exacerbations separated by long periods of normal lung function and no symptoms.
Patients with two or more asthma exacerbations per week (i.e., progressively worsening symptoms that may last hours or day) tend to have moderate to severe 
persistent asthma.
Percent-predicted values for forced expiratory volume in 1 second (FEV1) and percent of personal best for peak expiratory fl ow (PEF) (relevant for children 6 years 
of age or older who can use these devices).
Adapted from National Heart, Lung, and Blood Institute, National Asthma Education and Prevention Program. Expert Panel Report 3: Guidelines for the Diagno-
sis and Management of Asthma—Full Report 2007. Bethesda, MD: U.S. Department of Health and Human Services, 2007. NIH publication 07-4051.
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TABLE 11.2  Stepwise Approach for Managing Asthma in Youths �12 Years of Age and Adults

Assess
control

Step up if
needed

Step down if
possible

(and asthma is
well controlled

at least
3 months)

(first, check
adherence,

 environmental
control, and

comorbid
conditions)

Quick-Relief Medication for All Patients

•    SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms: up to 3 treatments at 20-minute intervals
 as needed. Short course of oral systemic corticosteroids may be needed.
•    Use of SABA >2 days a week for symptom relief (not prevention of EIB) generally indicates inadequate control and the need to step
 up treatment.

Step 1

Step 2
Step 3

Step 4

Step 5

Step 6

Preferred:

Preferred:

Alternative:
Alternative:

Alternative:

Preferred:

Preferred:

Preferred:

Preferred:

SABA PRN

Low-dose
ICS + LABA
OR
Medium-dose ICS

Medium-dose ICS
+ LABA

High-dose
ICS + LABA

High-dose
ICS + LABA + oral
corticosteroid

Consider
Omalizumab for
patients who have
allergies

Consider
Omalizumab for
patients who have
allergies

Cromolyn, LTRA,
Nedocromil, or
Theophylline

Low-dose ICS 

Low-dose ICS +
either LTRA,
Theophylline, or
Zileuton

Medium-dose ICS +
either LTRA,
Theophylline, or
Zileuton

AND

AND

Each step: Patient education, environmental control, and management of comorbidities.

Intermittent
Asthma

Persistent Asthma: Daily Medication
Consult with asthma specialist if step 4 care or higher is required.

Consider consultation at step 3.

Steps 2−4: Consider subcutaneous allergen immunotherapy for patients who have allergic asthma (see notes).

— Key:  Alphabetical order is used when more than one treatment option is listed within either preferred or
alternative therapy.  EIB, exercise-induced bronchospasm; ICS, inhaled corticosteroid; LABA, long-acting inhaled beta2-
agonist; LTRA, leukotriene receptor antagonist; SABA, inhaled short-acting beta2-agonist

Notes: 

The stepwise approach is meant to assist, not replace, the clinical decisionmaking required to meet individual patient needs. 

If alternative treatment is used and response is inadequate, discontinue it and use the preferred treatment before 
stepping up. 

Zileuton is a less desirable alternative due to limited studies as adjunctive therapy and the need to monitor liver function. 
Theophylline requires monitoring of serum concentration levels. 

In step 6, before oral systemic corticosteroids are introduced, a trial of high-dose ICS + LABA + either LTRA, theophylline, 
or zileuton may be considered, although this approach has not been studied in clinical trials. 

Step 1, 2, and 3 preferred therapies are based on Evidence A; step 3 alternative therapy is based on Evidence A for LTRA, 
Evidence B for theophylline, and Evidence D for zileuton. Step 4 preferred therapy is based on Evidence B, and alternative 
therapy is based on Evidence B for LTRA and theophylline and Evidence D for zileuton. Step 5 preferred therapy is based 
on Evidence B.  Step 6 preferred therapy is based on (EPR—2 1997) and Evidence B for omalizumab. 

Immunotherapy for steps 2–4 is based on Evidence B for house-dust mites, animal danders, and pollens; evidence is weak 
or lacking for molds and cockroaches. Evidence is strongest for immunotherapy with single allergens. The role of allergy in 
asthma is greater in children than in adults.

Clinicians who administer immunotherapy or omalizumab should be prepared and equipped to identify and treat anaphylaxis 
that may occur. 

NOTES:
■ The stepwise approach is intended to assist, not replace, the clinical decision making required to meet individual patient needs.
■ Classify severity: Assign patient to most severe step in which any feature occurs.
■ There are very few studies on asthma therapy for infants.
■ Gain control as quickly as possible (a course of short systemic corticosteroids may be required), then step down to the least medication necessary to maintain control.
■ Minimize use of short-acting inhaled �2-agonists. Overreliance on short-acting inhaled �2-agonists (e.g., use of approximately one canister a month even if not 

using it every day) indicates inadequate control of asthma and the need to initiate or intensify long-term control therapy.
■ Provide parent education on asthma management and control environmental factors that make asthma worse (e.g., allergies and irritants).
■ Consultation with an asthma specialist is recommended for patients with moderate or severe persistent asthma. Consider consultation for patients with mild 

persistent asthma.
Adapted from National Heart, Lung, and Blood Institute, National Asthma Education and Prevention Program. Expert Panel Report 3: Guidelines for the Diagno-
sis and Management of Asthma—Full Report 2007. Bethesda, MD: U.S. Department of Health and Human Services, 2007. NIH publication 07-4051.
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196 PART II   ASSESSMENT OF BODY SYSTEMS

a cough (usually nonproductive) is variable from patient to 
 patient. Patients frequently need to use accessory muscles to 
assist their breathing, which usually has a long expiratory 
phase. Patients are typically not cyanotic and may occasionally 
be referred to as pink puffers. Other signs and symptoms as-
sociated with emphysema are listed in Box 11.4.

The classifi cation of COPD is based on the severity of dis-
ease (Table 11.3). Stage I (mild COPD) is characterized by 
mild airfl ow limitation and usually, but not always, by chronic 
cough and sputum production. This individual is usually un-
aware that his or her lung function is abnormal at this stage. 
Stage II (moderate COPD) is characterized by worsening of air-
fl ow limitation and progression of symptoms, specifi cally SOB, 
which typically occurs on exertion. Cough and sputum produc-
tion sometimes are also present. Most individuals seek medi-
cal attention during this stage because of SOB or  increasing 
exacerbations of the disease. As the dyspnea and exacerba-

Consider COPD, and perform spirometry, if any of these 
indicators are present in an individual older than age 
40 years. These indicators are not diagnostic themselves, 
but the presence of multiple key indicators increases the 
probability of a diagnosis of COPD. Spirometry is needed 
to establish a diagnosis of COPD.
Dyspnea that is Progressive (worsens over time)

Usually worse with exercise
Persistent (present every day)
Described by the patient as an 

“increased effort to breathe,” 
“heaviness,” “air hunger,” or 
“gasping”

Chronic cough May be intermittent and maybe 
unproductive

Chronic sputum 
production

Any pattern of chronic sputum 
production may indicate 
COPD.

History of exposure 
to risk factors, 
especially

Tobacco smoke
Occupational dusts and 

chemicals
Smoke from home cooking and 

heating fuels

Family history of COPD

11.2 Key Indicators for Considering a 
Diagnosis of Chronic Obstructive 
Pulmonary Disease

From Global Initiative for Chronic Obstructive Lung Disease. Global Strategy 
for the Diagnosis, Management, and Prevention of Chronic Obstructive 
Pulmonary Disease. Bethesda, MD: Global Initiative for Chronic Obstructive 
Lung Disease, World Health Organization, National Heart, Lung, and Blood 
Institute, 2014. http://www.goldcopd.com. Accessed July 8, 2014.

SIGNS
 ■ Typically obese
 ■ Hypoxia
 ■ Carbon dioxide retention
 ■ Cyanosis
 ■ “Blue bloaters”
 ■ Crackles/rhonchi
 ■ Decreased breath sounds
 ■ Altered pulmonary function tests
 ■ Altered blood gases

SYMPTOMS
 ■ Cough (productive; most days for at least 3 months per 

year for 2 consecutive years)
 ■ Dyspnea
 ■ Frequent respiratory infections
 ■ History of cigarette smoking

11.3 Common Signs and Symptoms of 
Chronic Bronchitis

11.4 Common Signs and Symptoms of 
Emphysema

SIGNS
 ■ Prolonged expiration
 ■ Thin
 ■ Use of accessory muscles to assist breathing
 ■ Tripod position to assist breathing (sitting forward with 

hands on hips/knees)
 ■ Usually not cyanotic (“pink puffers”)
 ■ Barrel chest
 ■ Decreased breath sounds
 ■ Decreased FEV1/FVC
 ■ Altered blood gases (advanced stages)

SYMPTOMS
 ■ Dyspnea (usually severe)
 ■ Weight loss
 ■ Cough (variable; nonproductive)

FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity.

TABLE 11.3  Spirometric Classifi cation of 
Chronic Obstructive Pulmonary Disease Severity 
Based on Postbronchodilator FEV1

Stage I: mild FEV1/FVC �0.70
FEV1 �80% predicted

Stage II: moderate FEV1/FVC �0.70
50% �FEV1 �80% predicted

Stage III: severe FEV1/FVC �0.70
30% �FEV1 �50% predicted

Stage IV: very severe FEV1/FVC �0.70
FEV1 �30% predicted or FEV1 

�50% predicted plus chronic 
respiratory failure

From Global Initiative for Chronic Obstructive Lung Disease. Global Strategy 
for the Diagnosis, Management, and Prevention of Chronic Obstructive 
Pulmonary Disease. Bethesda, MD: Global Initiative for Chronic Obstructive 
Lung Disease, World Health Organization, National Heart, Lung, and Blood 
Institute, 2014. http://www.goldcopd.com. Accessed July 8, 2014.

Emphysema is characterized by an abnormal, permanent 
enlargement of airspaces distal to the bronchioles. This perma-
nent enlargement destroys the alveolar walls. Consequently, 
elastic recoil decreases, and bronchiolar collapse results dur-
ing expiration. Dyspnea is usually the fi rst symptom, whereas 
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The overall approach to managing stable COPD is individu-
alization of therapy to address symptoms and improve quality 
of life. Assessment of COPD includes evaluating the severity of 
symptoms (Table 11.4), spirometric classifi cation, and risk of 
adverse events such as exacerbation, hospitalization, and death 
(Fig. 11.7). Treatment is usually a stepwise increase in pharma-
cological therapy based on the severity of disease (Table 11.5). 
Individualized assessment of disease severity as well as response 
to various therapies is a key management strategy. Pharmaco-
logical therapy is used to prevent and to control symptoms, 
to reduce the frequency of exacerbations, and to improve ex-
ercise/activity tolerance. Unfortunately, no existing medication 
has been shown to modify the long-term decline in lung func-
tion. Bronchodilator medications are central to the symptom-
atic management of COPD. These include inhaled �2-agonists 
and anticholinergics, phosphodiesterase-4 inhibitors, and 
methylxanthines used singly or in combination and are used 
on an as-needed or a scheduled basis depending on the severity 
of the COPD. Regular treatment with long-acting bronchodila-
tors is more effective and convenient than treatment with short-
acting bronchodilators. The addition of regular treatment with 
inhaled glucocorticosteroids to bronchodilator treatment is 
appropriate for symptomatic stages C and D COPD patients. 
Chronic treatment with oral glucocorticosteroids is not recom-
mended because of unfavorable side effects and no evidence 
of long-term benefi t from their use. Subjective assessment of 
sputum is important because antibiotics are only indicated 
if patients experience worsening dyspnea plus an increase in 
sputum volume and/or purulence or require mechanical venti-
lation (invasive or noninvasive). Infl uenza and pneumococcal 
vaccines can reduce serious illness and death in COPD patients.

Nonpharmacological prevention and treatment includes pa-
tient education, smoking cessation, avoidance of environmental 
factors, exercise training, and oxygen therapy. Patient educa-
tion is a key component in the management of COPD. Smok-
ing cessation is the single most effective intervention to reduce 
the risk of developing COPD and to stop its progression. The 
numerous products available over the counter (OTC) present 
pharmacists with an ideal opportunity to have a positive impact 
on patient care by playing an integral part in smoking cessation.

Pneumonia
Pneumonia is an infl ammation of the lungs that is most com-
monly caused by a community-acquired bacterial infection, 
Streptococcus pneumoniae, which is also generally referred 

tions increase, the patient’s quality of life begins to be affected. 
Stage III (severe COPD) is characterized by severe airfl ow limi-
tation, greater SOB, reduced exercise capacity, fatigue, and re-
peated exacerbations that almost always have an impact on the 
patient’s quality of life. Stage IV (very severe COPD) is charac-
terized by severe airfl ow limitation and respiratory failure. Pa-
tients may also have clinical signs of cor pulmonale (right heart 
failure), including elevation of the jugular venous pressure and 
pitting ankle edema. At this stage, quality of life is signifi cantly 
impaired and exacerbations may be life threatening.

Risk factors for COPD include both genetic factors 
(defi ciency of �1-antitrypsin and airway hyperresponsiveness) 
and environmental exposures. By far, cigarette smoking is the 
most signifi cant environmental exposure for the development 
of COPD. Other environmental risk factors include air pollu-
tion and heavy exposure to occupational dusts and chemicals 
(e.g., grain, coal, and asbestos). Exacerbations of COPD are 
most often precipitated by respiratory tract infections (viral 
or bacterial), but a cause cannot be identifi ed in up to one 
third of severe exacerbations.
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FIGURE 11.7  Combined assessment of COPD.

TABLE 11.4  Modifi ed Medical Research 
Council Questionnaire for Assessing the Severity 
of Breathlessness

Please tick in the box that applies to you (one box only)

mMRC grade 0: I only get breathless with 
strenuous exercise.

■■

mMRC grade 1: I get short of breath when hurry-
ing on the level or walking up a slight hill.

■■

mMRC grade 2: I walk slower than people of the 
same age on the level because of breathless-
ness, or I have to stop for breath when walking 
on my own pace on the level.

■■

mMRC grade 3: I stop for breath after walking 
about 100 m or after a few minute on the level.

■■

mMRC grade 4: I am too breathless to leave the 
house or I am breathless when dressing or 
undressing.

■■

From Global Initiative for Chronic Obstructive Lung Disease. Global Strategy 
for the Diagnosis, Management, and Prevention of Chronic Obstructive 
Pulmonary Disease. Bethesda, MD: Global Initiative for Chronic Obstructive 
Lung Disease, World Health Organization, National Heart, Lung, and Blood 
Institute, 2014. http://www.goldcopd.com. Accessed July 8, 2014.

188-212_Jones_11_final.indd   197188-212_Jones_11_final.indd   197 5/23/15   3:58 AM5/23/15   3:58 AM



198 PART II   ASSESSMENT OF BODY SYSTEMS

COMMUNITY-ACQUIRED PNEUMONIA
 ■ Streptococcus pneumoniae
 ■ Haemophilus infl uenzae
 ■ Staphylococcus aureus
 ■ Klebsiella pneumoniae
 ■ Mycoplasma pneumoniae
 ■ Chlamydophila pneumoniae

HOSPITAL-ACQUIRED (NOSOCOMIAL) PNEUMONIA
 ■ Pseudomonas aeruginosa
 ■ Staphylococcus aureus
 ■ Legionella pneumophila
 ■ Klebsiella pneumoniae

11.5 Causes of Bacterial Pneumonia

TABLE 11.5  Initial Pharmacological Management of Chronic Obstructive Pulmonary Diseasea

Patient 
Group Characteristics

Recommended 
First Choice Alternative Choice

Other Possible 
Treatmentsb

A Low risk, less 
symptoms

Short-acting 
anticholinergic 
PRN

or
Short-acting 

�2-agonist PRN

Long-acting anticholinergic
or
Long-acting �2-agonist
or
Short-acting �2-agonist and

short-acting anticholinergic

Theophylline

B Low risk, more 
symptoms

Long-acting 
anticholinergic

or
Long-acting 

�2-agonist

Long-acting anticholinergic and long-acting 
�2-agonist

Short-acting �2-agonist 
and/or

short-acting anticholinergic 

Theophylline

C High risk, less 
symptoms

Inhaled 
corticosteroid 
� long-acting 
�2-agonist

or
Long-acting 

anticholinergic

Long-acting anticholinergic and long-acting 
�2-agonist

or
Long-acting anticholinergic and

phosphodiesterase-4 inhibitor
or
Long-acting �2-agonist and 

phosphodiesterase-4 inhibitor

Short-acting �2-agonist 
and/or

short-acting anticholinergic 

Theophylline

D High risk, more 
symptoms

Inhaled corti-
costeroid � 
long-acting 
�2-agonist

and/or
Long-acting 

anticholinergic

Inhaled corticosteroid � long-acting �2-agonist 
and long-acting anticholinergic

or
Inhaled corticosteroid � long-acting �2-agonist 

and phosphodiesterase-4 inhibitor
or
Long-acting �2-agonist and long-acting 

anticholinergic
or
Long-acting anticholinergic and

phosphodiesterase-4 inhibitor

Carbocysteine 
Short-acting �2-agonist 

and/or
short-acting anticholinergic 

Theophylline

aMedications in each box are mentioned in alphabetical order and therefore not necessarily in order of preference.
bMedications in this column can be used alone or in combination with other options in the Recommended First Choice and Alternative Choice columns.
From Global Initiative for Chronic Obstructive Lung Disease. Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary 
Disease. Bethesda, MD: Global Initiative for Chronic Obstructive Lung Disease, World Health Organization, National Heart, Lung, and Blood Institute, 2014. 
http://www.goldcopd.com. Accessed July 8, 2014.

to as pneumococcal pneumonia. Other bacterial pathogens 
of community- and hospital-acquired pneumonia are listed in 
Box 11.5. The infection causes interalveolar exudation (slow 
release of fl uid containing proteins and white blood cells) that 
results in consolidation or solidifi cation of the lungs. Typically, 
the consolidation is confi ned to one lobe (e.g., right lower lobe 
pneumonia). Risk factors for developing pneumonia include:

 ■ Age (elderly and infants)
 ■ Smoking
 ■ Chronic bronchitis
 ■ Chronic illness (e.g., congestive heart failure [CHF], diabe-
tes, and COPD)

 ■ Stroke
 ■ Critical illness
 ■ Alcoholism
 ■ Surgery (ineffective coughing and deep breathing after surgery)
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laboratory evaluations have been obtained. Factors that help 
to determine the potential pathogens involved include patient 
age, recent contact with the healthcare system, risk for mul-
tidrug-resistant pathogens, comorbidities, local susceptibility 
patterns, and clinical status. Community-acquired pneumonia 
is commonly treated with a macrolide/azalide (clarithromycin, 
erythromycin, azithromycin), a respiratory fl uoroquinolone 
(levofl oxacin, moxifl oxacin), a �-lactam (amoxicillin/clavu-
lanate), an extended-spectrum cephalosporin (ceftriaxone, 
cefpodoxime, cefuroxime), and/or a tetracycline (doxycycline, 
tigecycline). Treatment of healthcare-associated, hospital-
acquired, and ventilator-associated pneumonia usually con-
sists of an antibiotic that is active against methicillin-resistant 
Staphylococcus aureus (vancomycin, linezolid) plus an an-
tipseudomonal �-lactam (piperacillin/tazobactam, cefepime, 
ceftazidime, imipenem, doripenem) and/or either an amino-
glycoside (gentamicin, tobramycin, amikacin) or an antipseu-
domonal fl uoroquinolone (ciprofl oxacin, levofl oxacin).

SYSTEM ASSESSMENT

Subjective Information
Patients frequently present to the pharmacist with various subjec-
tive respiratory complaints. These patients typically request ad-
vice concerning OTC “cough and cold” products. To determine 
the most probable cause of the respiratory symptoms and the need 
for a specifi c OTC product or physician referral, the pharmacist 
must ask appropriate questions to elicit specifi c patient data.

Cough
INTERVIEW  How long have you had the cough? What time 
of the day does it usually occur? Early morning? Does it 
wake you up at night? Do you cough up any sputum, or is it 
a dry, hacking cough? What makes the cough worse? What 
relieves it? Do you have any other symptoms with it? Fever? 
Chest pain? Runny nose? Nasal congestion? Headache? 
Swollen glands? Gasping? Any recent illness? Any injury?

ABNORMALITIES  Table 11.6 lists common causes of char-
acteristic coughs.

SIGNS
 ■ Fever
 ■ Tachypnea
 ■ Tachycardia
 ■ Mild hypoxemia
 ■ Diminished breath sounds over the affected area
 ■ Dullness on chest percussion
 ■ Vowel tone changes with auscultation (tactile fremitus, 

whispered pectoriloquy, and egophony)
 ■ Inspiratory crackles during lung expansion
 ■ Consolidation on chest radiograph
 ■ Elevated white blood cell count with a left shift

SYMPTOMS
 ■ Chills
 ■ Productive cough
 ■ Rust-colored, purulent sputum
 ■ Pleuritic (sharp, knife-like) chest pain

11.6 Signs and Symptoms of 
Pneumonia

Typically, pneumonia follows a viral upper respiratory 
tract infection, with patients abruptly experiencing high 
fever; chills; productive cough with rust-colored, purulent 
sputum; and sharp chest pain. Other signs and symptoms as-
sociated with pneumonia are listed in Box 11.6. Pneumonia 
is broadly classifi ed as community-acquired or healthcare-
associated (Box 11.7). The treatment of bacterial pneumonia 
initially involves empirical antibiotics effective against prob-
able  pathogens after appropriate cultures and  specimens for 

TABLE 11.6  Cough Characteristics and 
Associated Causes

Characteristic Possible Cause

Continuous through-
out the day

Respiratory infection

Nighttime Postnasal drip, sinusitis, CHF, or 
ACE inhibitors

Early morning Chronic bronchitis or smoking

Productive Chronic bronchitis or pneumonia

Dry, hacking Viral infection, asthma, myco-
plasmal pneumonia, or ACE 
inhibitors

Barking Croup

Wheezing Asthma or allergies

ACE, angiotensin-converting enzyme; CHF, congestive heart failure.
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11.7 Pneumonia Classifi cation and 
Defi nitions

Community-acquired 
pneumonia (CAP)

Pneumonia diagnosed in a patient 
with no recent contact with a 
medical facility

Healthcare-associated 
pneumonia (HCAP)

Pneumonia diagnosed in a patient 
with signifi cant exposure to the 
healthcare system

 ■ Recent hospitalization �2 days
within the 90 days before the 
diagnosis

 ■ Nursing home or long-term 
care facility resident

 ■ Antibiotic use, chemotherapy, 
wound care, or infusion ther-
apy with 30 days before the 
diagnosis

 ■ Hemodialysis

Hospital-acquired 
pneumonia (HAP)

Pneumonia diagnosed �48 hours 
after hospital admission that is 
not believed to have been pres-
ent prior to admission

Ventilator-associated 
pneumonia (VAP)

Pneumonia diagnosed �48 hours 
after intubation and mechanical 
ventilation
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Wheezing
INTERVIEW  How often does the wheezing occur? What 
usually causes it? What usually stops the attack? Are attacks 
occurring more frequently than they used to? Any other 
symptoms? Do you use a peak fl ow meter to assess your 
breathing? If yes, please show me how you use it. What are 
the values that you usually get?

ABNORMALITIES  Wheezing may be caused by asthma or 
heart failure.

Chest Pain with Breathing
For a complete discussion of chest pain, see Chapter 12.

INTERVIEW  Describe the pain. Is it sharp and stabbing? 
Specifi cally, where does it hurt? When does it occur? When 
you breathe in? Any other symptoms?

ABNORMALITIES  Pleuritic chest pain is typically a sharp, 
stabbing pain that is felt on inspiration and is usually localized 
to one side. It is caused by infl ammation of the parietal pleura.

Objective Information
Objective patient data include the physical assessment as well 
as laboratory and diagnostic tests. Pharmacists most com-
monly inspect the patient for abnormal respiratory symptoms. 
The techniques of palpation, percussion, and auscultation are 
included here for completeness of the respiratory assessment; 
pharmacists rarely perform these during a physical examination.

Physical Assessment
Physical assessment pertaining to the respiratory system in-
cludes inspection of the neck and chest as well as palpation, 
percussion, and auscultation of the posterior chest.

TECHNIQUE

STEP 1 Inspect the Chest
Inspection is useful to assess the chest’s shape and symme-
try, the pattern and ease of respiration, and the appearance 
of cyanosis.

 ● Have the patient sit upright, leaning slightly forward with 
the arms resting comfortably across his or her lap.

 ● Inspect the chest’s shape and symmetry. Normally, the 
chest’s anteroposterior diameter is less than the trans-
verse or side-to-side diameter.

 ● Inspect how the chest moves with respiration. Normally, 
symmetrical movement occurs on both sides.

ABNORMALITIES  A barrel chest has an anteroposterior 
diameter equal to or greater than the transverse diameter 
(Fig. 11.8) and is a sign of “air trapping” in the lungs, which 
can occur with the normal aging process as the lungs lose 
their elasticity. A barrel chest can also develop, however, 
from chronic emphysema caused by hyperinfl ation of the 
lungs. Patients may sit with their hands on their knees to 
support the rib cage and allow the lungs to expand further. 
This position is commonly called the tripod position.

Sputum
INTERVIEW  How much sputum do you cough up? What 
color is it? Does it ever have blood in it? What consistency is 
it? Thick and purulent? Frothy? Fever? Any other symptoms?

ABNORMALITIES  Table 11.7 lists sputum characteristics 
and possible causes.

Dyspnea
INTERVIEW  When do you become short of breath? Is the 
onset quick or gradual? What brings it on? Exertion? Rest? 
Lying down? What relieves it? Does it occur at any specifi c 
time of day? At night? If yes, how many pillows do you need 
to use to sleep comfortably at night? Any other symptoms? 
Chest pain? Wheezing? Fever? Cough? Any bluish discolor-
ation around the lips, nose, fi ngers, or toes? Do you smoke? 
Have you smoked in the past? Have you ever been told you 
have a respiratory problem such as asthma? Do you use an 
inhaler? How do you use it? Does anyone in your family have 
similar problems?

ABNORMALITIES  SOB with exertion, commonly termed 
dyspnea on exertion (DOE), may occur with angina or CHF. 
In turn, CHF may cause SOB while the patient is lying fl at or 
orthopnea in which the patient may need more than one 
pillow to sleep at night. In addition, CHF may cause a sud-
den gasping for air while sleeping at night or paroxysmal 
nocturnal dyspnea during which the patient may need to 
rush and open a window to get some fresh air. Asthma at-
tacks usually cause wheezing along with SOB and may be 
associated with a specifi c allergen (e.g., pollen or dust). 
Chronic bronchitis typically causes mild to moderate SOB, 
depending on the extent of disease, along with a produc-
tive cough. Emphysema causes severe SOB, usually with a 
nonproductive cough. Patients with COPD frequently pres-
ent with a combination of both chronic bronchitis and em-
physema symptoms, however. The presence of cyanosis is 
caused by a signifi cant reduction in arterial oxygenation.

TABLE 11.7  Sputum Characteristics and 
Associated Causes

Characteristic Possible Cause

Mucoid Viral infections

Purulent Chronic bronchitis or bacterial 
infections

Yellow-green Chronic bronchitis or bacterial 
infections

Rust-colored Pneumococcal pneumonia or 
tuberculosis

Pink, blood-tinged Pneumococcal or staphylococcal 
pneumonia

Pink, frothy Pulmonary edema

Profuse, colorless Carcinoma

Bloody Pulmonary emboli, tuberculosis, 
tumor, or warfarin therapy
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STEP 2 Palpate the Posterior Chest
 ● Have the patient sit upright, leaning slightly forward with 
the arms resting comfortably across his or her lap. Ask 
male patients to disrobe to the waist and female patients 
to wear a gown with the back open.

 ● Place your hands on the chest wall with your thumbs at 
the level of T9 or T10 (Fig. 11.9).

TECHNIQUE

STEP 1 (Continued)
 ● Observe the patient’s rate, rhythm, depth, and ease of 
breathing (see Chapter 5 for a detailed description of 
measuring the respiratory rate). Normally, the patient’s 
respiratory rate should be between 12 and 20 respirations 
per minute (rpm), the rhythm regular, and the breathing 
easy and quiet. An occasional sigh is normal.

 ● Inspect the patient’s neck and note use of accessory mus-
cles (sternomastoid and scalenes) to assist with inspiration.

ABNORMALITIES  Use of accessory muscles is a sign of 
respiratory distress; the patient should be referred im-
mediately to a primary care provider. Tachypnea is rapid 
breathing (usually �20 rpm) and is either shallow or has no 
change in depth. It can be caused by pain, anxiety, fever, or 
anemia. Bradypnea is slow breathing (usually �12 rpm) and 
may occur with central nervous system depression induced 
by oversedation or a cerebral vascular accident (i.e., stroke), 
elevated intracranial pressure, or hyperkalemia.  Hyperpnea, 
also known as Kussmaul respirations, is fast, deep breathing 
that occurs normally with exercise; however, it can also occur 
with forms of metabolic acidosis (e.g., diabetic ketoacido-
sis). Cheyne-Stokes respirations are an irregular increase in 
rhythm and decrease in depth (deep and fast, then slow and 
shallow) interrupted by regular episodes of apnea. They can 
be normal in elderly patients; however, they can also be as-
sociated with severe heart failure, uremia, and neurological 
disorders.

TECHNIQUE

STEP 1 (Continued)
 ● Inspect the patient’s skin color and condition, including 
the lips, nostrils, and mucous membranes. These should 
be consistent with the patient’s genetic background and 
should not show any signs of cyanosis (a bluish color re-
sulting from lack of oxygen in the blood) or pallor (a pale 
color resulting from decreased blood fl ow.

Cross-section
of thorax

Elliptical shape

Normal adult Barrel chest

Round/circular shape

Cross-section
of thorax

FIGURE 11.8   Comparison of 
normal chest and barrel chest.

FIGURE 11.9   Palpation of the posterior chest.
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ABNORMALITIES  Resonance is a long, low-pitched sound 
that can usually be heard over all the lung fi elds; however, 
it is a subjective term and does not have a set, standard 
sound.  Hyperresonance is an abnormally long, low-pitched 
sound heard with emphysema or a pneumothorax in which 
a large amount of air is present. Dullness occurs with ab-
normal, dense tissue in the lungs (e.g., pneumonia, pleural 
effusion, and atelectasis).

TECHNIQUE

STEP 5 Auscultate the Breath Sounds
Air passing through the tracheobronchial tree creates a 
characteristic set of sounds that can be heard through the 
chest wall with a stethoscope. Abnormalities, such as ob-
struction or parenchyma changes within the lungs, cause 
these sounds to change.

 ● Have the patient sit, leaning slightly forward with the arms 
resting comfortably across his or her lap.

 ● Instruct the patient to breathe slowly, deeply, and regu-
larly through the mouth.

 ● Slide your hands medially so that a small fold of skin rests 
between your thumbs.

 ● Ask the patient to inhale deeply. As the patient breathes 
in, your thumbs should move apart symmetrically.

ABNORMALITIES  A delay in chest expansion or an asym-
metrical chest expansion may occur with pneumonia, 
thoracic trauma, or marked atelectasis (lung obstruction). 
If pain occurs with inhalation, the pleurae may be infl amed.

TECHNIQUE

STEP 3 Assess Tactile Fremitus
Tactile fremitus refers to palpable vibrations transmitted 
through the bronchial tree to the chest wall when a patient 
speaks.

 ● Lightly place the balls of your hands on the patient’s 
posterior chest, with one hand on each side of the chest 
(Fig. 11.10).

 ● Have the patient repeat the word ninety-nine.
 ● Evaluate the intensity of the vibration.
 ● Repeat the above steps across the lung fi elds as shown 
in Figure 11.11, comparing side to side simultaneously. 
Normally, the vibrations should feel the same in the cor-
responding area on each side.

ABNORMALITIES  Consolidation or dense tissue conducts 
sound better than air does; therefore, conditions such as 
pneumonia intensify the vibrations (increased fremitus). De-
creased intensity (decreased fremitus) occurs with obstruc-
tion of the vibrations (e.g., pneumothorax, emphysema, and 
pleural effusion).

TECHNIQUE

STEP 4 Percuss the Posterior Chest
Percussion of the posterior chest helps to evaluate the density 
of underlying lung tissue to a depth of approximately 5 to 7 cm.

 ● Starting just above the scapulae, systematically percuss 
the patient’s posterior chest at 3- to 5-cm intervals, mov-
ing from side to side and downward (see Fig. 11.11).

 ● Avoid the scapulae, spine, and ribs because bones dimin-
ish useful percussion by altering the tone obtained.

 ● Listen for any differences in volume and pitch, comparing 
side to side.

FIGURE 11.10   Assessment of tactile fremitus.

FIGURE 11.11   Percussion of the posterior chest.
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Three different types of breath sounds should be heard de-
pending on the location. Bronchial sounds are high-pitched 
and loud, with inspiration shorter than expiration, and are 
normally heard over the trachea and larynx. Bronchovesicular 
sounds have a medium pitch and intensity, last equally long 
during inspiration and expiration, and are normally heard 
over the major bronchi or between the scapulae. Vesicular 
sounds are low-pitched and soft, with inspiration longer than 
expiration, and are normally heard over the smaller bronchi-
oles and alveoli or over most of the peripheral lung fi elds.

ABNORMALITIES  Bronchial or bronchovesicular breath 
sounds heard over the peripheral lung fi elds may indicate 
consolidation (e.g., pneumonia). Diminished or absent 
breath sounds may occur with obesity, COPD, pneumotho-
rax, or pleural effusion. Adventitious sounds are abnormal 
sounds that are superimposed or added on top of normal 
breath sounds. They can be heard over any area of the 
lungs, during both inspiration and expiration, and include 
crackles, rhonchi, wheezes, and a friction rub (Table 11.8).

TECHNIQUE

STEP 6 Auscultate the Voice Sounds
If abnormalities are detected during the previous physical ex-
amination techniques, eliciting voice sounds may help to de-
termine a specifi c lung pathology. By listening to voice sounds 

 ● Standing behind the patient, fi rmly place the diaphragm 
of the stethoscope on the posterior chest, over the upper 
lobes of the lungs and just above the clavicle (Fig. 11.12).

 ● Continue across and down the posterior chest in a 
Z-shaped pattern.

 ● Listen to at least one full respiration in each location, com-
paring side to-side the pitch, intensity, and duration of the 
breath sound.

 ● Note the presence of adventitious sounds.

TABLE 11.8  Adventitious Sounds

Sound Characteristics Cause Clinical Condition

Crackles or rales Short, popping sounds. 
Pitch and intensity 
vary; can be heard 
during inspiration, 
expiration, or both

Created when air is forced 
through bronchial passage-
ways narrowed by fl uid, 
mucus, or pus or by the 
popping open of previously 
defl ated alveoli

Can be a sign of infection, infl ammation, 
or CHF

Rhonchi Deep, coarse sounds 
that have a snoring 
quality and are heard 
primarily during 
expiration

Usually caused by secre-
tions in the large airways 
and typically clear after 
coughing

Bronchitis or pneumonia

Wheezes High-pitched, musical 
sounds that can be 
heard during inspira-
tion or expiration

Airway narrowing Usually a sign of asthma but can also 
occur with other causes of airway nar-
rowing, such as COPD and bronchitis

Friction rub A deep, harsh, grating 
or creaking sound 
that is usually heard 
more often dur-
ing inspiration than 
expiration

Occurs when infl amed pleural 
surfaces lose their normal 
lubricating fl uid and rub 
together during respiration

Can be associated with any condition 
that causes pleural irritation, such as 
pleuritis or pneumonia

Stridor Musical, high-pitched; 
may be heard over 
the upper airways or 
at a distance without 
a stethoscope

Indicates upper airway 
obstruction

Associated with extrathoracic lesions 
when heard on inspiration; associated 
with intrathoracic lesions when heard 
on inspirations; associated with fi xed 
lesions of both vocal cords when 
biphasic

TATABLBLEE 1111.8.8 AAAAAAAAdvdvdvdvdvdvvdd enenenentitit titit ouououuss s s SoSoSoSoSoS unununu dsdss

1 1

2

3 3

4 4

5 5

6 6

7 7
9 9

8 8

FIGURE 11.12   Auscultation of breath sounds.

188-212_Jones_11_final.indd   203188-212_Jones_11_final.indd   203 5/23/15   3:58 AM5/23/15   3:58 AM



204 PART II   ASSESSMENT OF BODY SYSTEMS

 volume is the maximal volume of air that is exhaled as force-
fully and as completely as possible after maximal inhalation. 
This volume curve is plotted against time. The FEV1 of the FVC 
is commonly used to evaluate the lung’s ability to move air; it is 
usually documented as the percentage of the total volume of air 
exhaled, or the FEV1/FVC.  Normally, FEV1 is 80% of the FVC.

The peak expiratory fl ow (PEF) is the maximal fl ow rate 
(L/min) that can be produced during forced expiration. 
It provides a simple, quantitative, and reproducible measure 
of the existence and severity of airfl ow obstruction. Inex-
pensive, portable, handheld peak fl ow meters (Fig. 11.13) 
can be used to easily measure the PEF. Peak fl ow meters are 
commonly used to assess the effectiveness of bronchodilator 
therapy and to monitor asthma control at healthcare facili-
ties, including pharmacies, and by patients at home. In adults, 
predicted values for the PEF are based on the person’s age, 
height, and sex. In children and adolescents, predicted PEF 
values are based on height. Predicted values are useful for 
monitoring new patients; however, chronic asthma is best 
monitored according to a patient’s “personal best” values, 
which are determined by the patient and his or her physi-
cian. The peak fl ow values are then categorized into green, 
yellow, and red zones (similar to a traffi c light) according to 
the percentage of the patient’s personal-best number. In addi-
tion to the categorized values, Table 11.10 outlines the cor-
responding asthma management directions in each PEF zone 
for the patient to follow at home. Many pharmacists educate 
patients about the proper use of peak fl ow meters as well as 
the monitoring of asthma and the effectiveness of chronic 
bronchodilator therapy. When a patient is well educated and 
monitors his or her asthma control using a peak fl ow meter, 
there is great potential for improved health outcomes.

Chest radiography (x-ray) evaluates lung and cardiac 
structures and is commonly used as a general screening 
 assessment of the respiratory system. It is useful in assessing 
infl ammation, fl uid and air accumulation, and tumors in the 
lung, pleura, and pericardium.

through the stethoscope, the presence of bronchophony, 
egophony, and whispered pectoriloquy can be determined.

 ● Place the stethoscope in the same locations as those for 
the auscultation of breath sounds (see Fig. 11.12).

 ● Ask the patient to repeat the word ninety-nine as you lis-
ten through the stethoscope.

ABNORMALITIES  Normally, the voice transmission should 
sound soft and muffl ed. If the words sound clear and loud 
(i.e., bronchophony), it may be an indication of consolida-
tion or atelectasis.

 ● Ask the patient to repeat ee as you listen through the 
stethoscope.

ABNORMALITIES  Normally, it should sound like ee. If con-
solidation is present, the word will sound like ay, which is 
termed egophony.

 ● Ask the patient to whisper one-two-three as you listen 
through the stethoscope.

ABNORMALITIES  Normally, the words should sound very 
faint and muffl ed. Consolidation and pleural effusions can 
cause these sounds to be more distinctive and clear. This is 
called whispered pectoriloquy.

Laboratory and Diagnostic Tests
Pulmonary function tests include blood gas measurements, oxy-
gen saturation (O2 sat), and spirometry. Arterial blood gas mea-
surements are the best indicators of overall lung function and 
include PaO2, PaCO2, and pH. The adequacy of gas exchange in 
the lungs determines the values of these gases. Normal values for 
arterial blood gases are listed in Table 11.9. Oxygen saturation is 
the ratio between the actual amount of oxygen bound to hemo-
globin and the potential amount of oxygen that could be bound 
to hemoglobin at a given pressure. Normally, the O2 sat of arte-
rial blood is 97.5% at a PaO2 of 100 mm Hg. The O2 sat is very 
useful in determining the need for supplemental oxygen therapy.

Spirometry includes tests that measure various lung volumes 
with a spirometer. The tidal volume is the volume of air that 
is inhaled or exhaled during normal breathing. The vital ca-
pacity is the maximum volume of air that a person can exhale 
after maximum inhalation. The volume of air that remains in 
the lungs after maximum exhalation is the residual volume. 
The total lung capacity is the vital capacity plus the residual 
volume. Because patients with obstructive lung diseases (e.g., 
asthma or COPD) have diffi culty exhaling, they usually have 
decreased vital capacity, increased residual volume, and nor-
mal total lung capacity. In addition to measuring lung volumes, 
the spirometer can also be used to assess the patient’s ability 
to move air into and out of the lungs. The forced expiratory 

FIGURE 11.13  Peak fl ow meters.

TABLE 11.9  Normal Values for Arterial 
Blood Gases

Arterial Blood Gases Normal Range

pH  7.36–7.44

PaO2 90–100 mm Hg

PaCO2 35–45 mm Hg
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harsher in children than in adults because of the child’s thin 
chest wall and underdeveloped musculature.

Geriatric Patients
Geriatric patients also require additional questions of the pa-
tient or caregiver.

INTERVIEW  What is your usual amount of activity during the 
day? If you use an inhaler, please show me how you use it.

ABNORMALITIES  Older patients frequently have decreased 
respiratory effi ciency and, thus, may not be able to tolerate 
many activities. Because of arthritic changes and decreased 
understanding of instructions resulting from poor hearing or 
eyesight, elderly patients may not use their inhaler correctly.

Because elderly patients have decreased tissue and carti-
lage elasticity, the chest does not expand as easily as that of 
a younger adult. During auscultation, an elderly patient may 
fatigue easily while breathing deeply. The examiner should 
be careful so the patient does not hyperventilate or become 
dizzy; allow brief periods of quiet breathing while auscultat-
ing the breath sounds.

Pregnant Patients
During the third trimester, pregnant patients commonly 
complain of SOB, which is primarily a result of the ex-
panding uterus impinging on the diaphragm’s ability to 
fully expand. Because the fetus increases the oxygen de-
mand on the mother’s body, the pregnant patient’s res-
pirations may be deeper, but the respiratory rate should 
remain normal.

APPLICATION TO PATIENT SYMPTOMS
Many times, the pharmacist is the healthcare professional 
who identifi es a respiratory problem in a patient. For exam-
ple, the pharmacist may notice that a patient is frequently 
requesting refi lls of his or her inhaler, is frequently short of 
breath when conversing with the pharmacist over the phone 
or in person, or is complaining of a chronic cough. Therefore, 
the pharmacist must be able to evaluate common respiratory 
symptoms, determine possible causes of these symptoms, and 
take appropriate action to either further assess the symptom 
or to correct the problem identifi ed. Common respiratory 
symptoms include dyspnea, wheezing, and cough.

Special Considerations
Pediatric Patients
Pediatric patients require additional questions for the child’s 
parent or guardian.

INTERVIEW  How often does the child have a “head cold?” 
Are there any smokers in the house? Any history of food, 
environmental, or drug allergies?

ABNORMALITIES  More than four to six colds (upper respi-
ratory infections) per year is considered abnormal. Second-
hand smoke increases the risk of upper respiratory infections 
in children. If an infant or toddler has a history of allergies, 
consider formula or new foods as possible allergens.

The fi rst respiratory assessment of the newborn is the 
Apgar Scoring System. The fi ve standard parameters of the 
Apgar system include heart rate, respiratory effort, muscle 
tone, refl ex irritability, and color, which are scored at 1 
minute and again at 5 minutes after birth. A 1-minute total 
Apgar score of 7 to 10 indicates a newborn in good con-
dition who needs only routine care (e.g., suctioning of the 
nose and mouth). A 1-minute total Apgar score of 3 to 6 
indicates a moderately depressed newborn who needs more 
resuscitation and subsequent close observation. A 1-minute 
total score of 0 to 2 indicates a severely depressed newborn 
who needs full resuscitation, ventilatory assistance, and sub-
sequent intensive care.

Newborns normally may breathe rapidly, with interspersed 
periods of apnea (usually �15 seconds). By 6 weeks of age, 
however, this irregularity should subside. Irregular breathing 
after 6 weeks of age is considered to be abnormal and may 
indicate respiratory distress.

A key component of assessing the child’s respiratory func-
tion is cooperation of the child. One way to enhance coop-
eration is to allow the parent to hold the child during the 
examination. Try to distract younger children by having them 
play with a toy during the examination—or by making a 
game of the examination itself. Allow older children to play 
with the stethoscope, or invite them to listen to their heart 
and lung sounds.

Because the child’s thoracic cage is small, breath sounds 
may be referred from one lung to another. The examiner 
should use a pediatric-sized stethoscope and the bell side to 
auscultate a child’s breath sounds because it detects softer, 
lower pitched sounds. Breath sounds are usually louder and 

TABLE 11.10  Peak Expiratory Flow Rates

Green Zone Yellow Zone Red Zone

Good control Caution/moderate exacerbation Medical alert/severe exacerbation

PEF �80% of predicted or 
personal best

PEF 50%–80% of predicted or personal 
best

PEF �50% of predicted or personal best

No wheezing or SOB Persistent wheezing and SOB Severe wheezing and SOB

Take medication as usual. Take a short-acting, inhaled �2-agonist 
right away; if attacks occur frequently, 
dosage may need to be increased.

Take a short-acting, inhaled �2-agonist right 
away. Call 911 for emergency assistance.

PEF, peak expiratory fl ow; SOB, shortness of breath.
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Dyspnea (Case Study 11.1)
Patients with dyspnea may report that they “can’t get enough 
air” or complain of “breathlessness.” Various causes of dys-
pnea include:

■ Pulmonary: COPD, asthma, and emphysema
■ Cardiac: CHF and coronary artery disease
■ Emotional: anxiety

Cough (Case Study 11.2)
A cough is very forceful expiration of irritant particles in the 
airways. Patients may describe it as a tickling sensation, a dry 
cough, a hacking cough, or a productive cough. Patients may 
also complain of a fever and chills, nasal congestion, runny 
nose, sore throat, chest tightness, SOB, or sharp chest pain de-
pending on the cause of the cough. Various causes of a cough 
include pneumonia, upper respiratory infection (e.g., head 
cold), asthma/bronchoconstriction, bronchitis, sinusitis, en-
vironmental irritants, and CHF (see Table 11.6). The phar-
macist should also keep in mind that angiotensin-converting 
enzyme (ACE) inhibitors may also cause a cough. Patients 
usually complain of a persistent (not episodic), dry, nonpro-
ductive cough that is usually worse at night. Patients may also 
describe it as a tickling sensation. In addition, ACE inhibitor–
induced coughs are more common in women than in men.

Wheezing (Case Study 11.3)
Wheezes are usually heard during expiration, but they can 
occur throughout inspiration or expiration. Wheezes are com-
monly associated with asthma; however, they can be caused 
by other disease states (e.g., COPD). In addition, some medi-
cations can also induce bronchospasm in patients with pre-
existing bronchial hyperreactivity such as asthma or chronic 
obstructive lung disease (Box 11.8).

11.8 Drugs That Induce Bronchospasm

ANAPHYLAXIS (IGE-MEDIATED) 

Penicillins Fa

Sulfonamides F
Serum F
Cephalosporins F
Papain F
L-Asparaginase F
Tetracyclines I

DIRECT AIRWAY IRRITATION

Bisulfi te F
Smoke F
N-Acetylcysteine F

CYCLOOXYGENASE INHIBITION

Aspirin/NSAIDs F
Phenylbutazone I

ANAPHYLACTOID MAST CELL DEGRANULATION

Iodinated radiocontrast media F

PHARMACOLOGICAL EFFECT

�-Adrenergic receptor blockers I–F

UNKNOWN MECHANISMS

aRelative frequency of reactions: F, frequent; I, infrequent.
Adapted from Raissy HH, Harkins M. Drug-induced pulmonary diseases. 
In: DiPiro JT, Talbert RL, Yee GC, et al, eds. Pharmacotherapy: A Patho-
physiologic Approach, 9th ed. New York: McGraw-Hill, 2014. http:// 
accesspharmacy.mhmedical.com/content.aspx?bookid=689&Sectio
nid=48811440. Accessed July 08, 2014.
NSAIDs, nonsteroidal anti-infl ammatory drugs.

C A S E  S T U D Y  1 1 . 1
JD is a 67-year-old woman with a history of COPD, hyper-
tension, hyperlipidemia, diverticulitis, and osteoarthritis. 
She returns to the pharmacy today requesting a refi ll of 
her albuterol inhaler. She states that she is having diffi culty 
affording her inhalers and would like advice on which 
inhaler she should stop taking. Based on JD’s comments, 
the pharmacist asks her to step into the patient care room.

ASSESSMENT OF THE PATIENT
Subjective Information
A 67-YEAR-OLD WHITE WOMAN WITH DIFFICULTY AFFORDING 
MEDICATIONS

DO YOU EXPERIENCE SHORTNESS OF BREATH?  Yes.

HOW OFTEN DOES THIS HAPPEN?  Once or twice per 
week. It happens most often when I try to do my house-
work during the day.

DO YOU ONLY GET SHORT OF BREATH WITH STRENUOUS 
EXERCISE?  No.

DO YOU GET SHORT OF BREATH WHEN WALKING UP A 
SLIGHT HILL?  Yes.

DO YOU HAVE TO STOP FOR BREATH WHEN WALKING 
ON YOUR OWN PACE ON A LEVEL SURFACE?  Yes.

DO YOU STOP FOR BREATH AFTER A FEW MINUTES OF 
WALKING ON A LEVEL SURFACE?  Yes.

ARE YOU TOO BREATHLESS TO LEAVE THE HOUSE?  No.

HOW LONG HAS IT BEEN GOING ON, OR IS THIS A RE-
CENT CHANGE?  It has been going on for a while and has 
not improved or worsened. It is about the same.

WHAT MAKES THE SHORTNESS OF BREATH BETTER OR 
GO AWAY?  I use my albuterol inhaler when I get short 
of breath, and this makes my shortness of breath better. 
Also, resting makes my shortness of breath improve.
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DO YOU EXPERIENCE ANY OTHER SYMPTOMS, SUCH AS 
CHEST PAIN, LIGHT-HEADEDNESS, DIZZINESS, COUGH, 
FEVER, OR WHEEZING?  I cough daily which is associated 
with phlegm.

WHAT COLOR IS THIS “PHLEGM” THAT YOU COUGH UP? 
Clear.

WHAT MEDICATIONS DO YOU TAKE?  I use a couple of 
different inhalers to help me breathe.

WHEN DO YOU USE YOUR INHALERS?  I use my Advair 
and Spiriva inhalers as directed by my physician and I 
use my albuterol inhaler when I feel short of breath.

HOW OFTEN DO YOU USE YOUR ALBUTEROL INHALER? 
Once or twice per week.

SHOW ME HOW YOU USE YOUR INHALERS AT HOME. 
[Patient demonstrates the following use of her albuterol 
inhaler: does not shake the canister, does not exhale 
before placing the inhaler in her mouth, presses down 
on the canister and inhales, does not hold her breath, 
and quickly exhales.]

I NOTICED THAT YOU USE ALBUTEROL, SPIRIVA, AND 
ADVAIR INHALERS. WHEN YOU USE THESE TOGETHER, 
WHICH ONE DO YOU USE FIRST?  I usually don’t give 
any consideration to which one to use fi rst. Does it 
matter?

DO YOU CURRENTLY SMOKE, OR HAVE YOU SMOKED 
IN THE PAST?  Well, I quit smoking about 30 years ago 
after I had my fi rst child. Before that, I smoked 1 pack 
per day.

HAVE YOU EVER BEEN PRESCRIBED ORAL STEROIDS FOR 
AN EXACERBATION OF YOUR COPD?  Yes.

HAVE YOU EVER BEEN HOSPITALIZED FOR AN EXACER-
BATION OF YOUR COPD?  No.

HOW MANY TIMES IN THE LAST YEAR HAVE YOU EXPERI-
ENCED AN EXACERBATION OF YOUR COPD?  Twice.

HAVE YOU RECEIVED YOUR ANNUAL INFLUENZA 
 VACCINATION?  No.

HAVE YOU RECEIVED A PNEUMOCOCCAL VACCINA-
TION?  I don’t know.

Objective Information
Computerized medication profi le:

 ■ Albuterol inhaler, two puffs PRN for SOB; No. 1, 
17-mg canister; Refi lls: 7; Patient obtains refi lls every 
4 weeks.

 ■ Advair (fl uticasone/salmeterol) inhaler, one puff twice 
daily; No. 1, disk powder for inhalation; Refi lls: 7; 
Patient obtains refi lls every 4 weeks.

 ■ Spiriva (tiotropium), one puff once daily; No. 30, 
18-	g capsules for inhalation; Refi lls: 7; Patient ob-
tains refi lls every 4 weeks.

 ■ Amlodipine 5 mg, one tablet daily; No. 30; Refi lls: 3

 ■ Pravastatin 40 mg, one tablet daily; No. 30; Refi lls: 3

 ■ Hydrochlorothiazide 25 mg, one tablet daily; No. 30; 
Refi lls: 3

 ■ Ibuprofen 200 mg, PRN for arthritis pain; purchases 
over the counter

Patient in no acute distress; no use of accessory muscles; 
able to complete sentences

Heart rate: 86 bpm
Blood pressure: 126/76 mm Hg
Respiratory rate: 12 rpm
Auscultation: normal breath sounds; no wheezing, crack-

les, or rhonchi present

DISCUSSION
Although there are no pulmonary function test results 
available, the pharmacist gathered enough subjec-
tive data on the severity of her SOB (modifi ed Medical 
Research Council [mMRC] Questionnaire grade � 2) 
and risk for exacerbation to classify her as high risk for 
adverse outcomes (i.e., stage IV). JD’s COPD symp-
toms are currently stable, but her inability to pay for her 
respiratory medications may decrease her medication 
adherence, which increases her risk for exacerbation, 
hospitalization, or death. JD uses improper technique 
with her rescue inhaler and sometimes uses the steroid 
inhaler before her short-acting �2-agonist inhaler. The 
pharmacist should educate JD about proper technique 
for inhaler use and to use the albuterol before the Advair 
inhaler. He or she should emphasize the importance of 
adhering to her COPD medications and highlight that 
her medications are cheaper than the cost of hospitaliza-
tion. Additionally, he or she should call her physician’s 
offi ce to inquire about her pneumococcal vaccination 
history and offer recommendations for cheaper medi-
cation alternatives which may increase her adherence 
while decreasing her risk for adverse outcomes. Last, 
the pharmacist should administer an infl uenza vaccine 
and follow up with a phone call in 2 weeks to monitor 
the patient’s SOB, use of inhalers, and need for refi lls. If 
inhaler technique is still diffi cult for the patient, consider 
use of a spacer to improve drug delivery.

PATIENT CARE PLAN

Patient Name: JD
Medical Problems:

COPD
Hypertension
Hyperlipidemia
Diverticulitis
Osteoarthritis

Current Medications:
Albuterol inhaler, two puffs PRN for SOB; No. 1, 

17-mg canister; Refi lls: 7; Patient obtains refi lls 
every 4 weeks.

Advair (fl uticasone/salmeterol) inhaler, one puff 
twice daily; No. 1, disk powder for inhalation; 
Refi lls: 7; Patient obtains refi lls every 4 weeks.

Spiriva (tiotropium), one puff once daily; No. 30, 
18-	g capsules for inhalation; Refi lls: 7; Patient 
obtains refi lls every 4 weeks.
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Amlodipine 5 mg, one tablet daily; No. 30; Refi lls: 3
Pravastatin 40 mg, one tablet daily; No. 30; Refi lls: 3
Hydrochlorothiazide 25 mg, one tablet daily; No 30; 

Refi lls: 3
Ibuprofen 200 mg, PRN for arthritis pain; purchases 

over the counter

S: A 67-year-old female complaining of a costly 
medication regimen that may interfere with 
compliance and lead to an adverse outcome. 
Her COPD seems to be stable and controlled. 
Chronic, productive cough every morning with 
clear- to white-colored sputum. Improper use 
(technique and timing) of inhalers.

O: No respiratory distress; no use of accessory 
muscles

Skin, lips, mucous membranes:  normal color
Heart rate:  86 bpm
Blood pressure:  126/76 mm Hg
Respiratory rate:  12 rpm
Auscultation:  clear; no wheezes, crackles, or rhonchi

A: Stable COPD with high risk for adverse outcomes

P: 1.  Educate patient about proper techniques for 
inhaler use and to use the albuterol before 
the Advair inhaler.

2.  Discuss with the patient the importance of 
adhering to her COPD medications and high-
light that her medications are cheaper than 
the cost of hospitalization.

3.  Call her physician’s offi ce to inquire about her 
vaccination history and offer cheaper medi-
cation alternatives which may increase her 
adherence and decrease her risk for adverse 
outcomes.

4. Administer an infl uenza vaccine.
5.  Follow up with a phone call in 2 weeks to 

monitor the patient’s SOB, use of inhalers, 
and need for refi lls. If inhaler technique is 
still diffi cult for the patient, consider use of a 
spacer to improve drug delivery.

Pharmacist:  Sonya Garcia, Pharm.D.

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. Compare and contrast the clinical presentation of 
asthma, COPD, and pneumonia.

 2. What are the various causes of dyspnea?
 3. What interview questions are the most useful in differ-

entiating possible causes of SOB?
 4. When auscultating the chest, which sounds are classi-

fi ed as adventitious sounds?
 5. What signs and symptoms are consistent with respira-

tory distress?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. How would the pharmacist’s assessment and plan 
change if JD had been using accessory muscles, lean-
ing forward in a tripod position, and not able to com-
plete a full sentence?

 2. JD comes back to the pharmacy 2 weeks after being 
educated about the proper use of her inhalers and she 
requests another refi ll of both inhalers. What questions 
should the pharmacist ask to assess her current health 
and medication use?

C A S E  S T U D Y  1 1 . 1  ( c o n t i n u e d )

C A S E  S T U D Y  1 1 . 2
LM is a 52-year-old woman who comes into the phar-
macy and asks the pharmacist to recommend a product 
for her cough. Because there are a variety of causes of 
cough, the pharmacist invites LM into the patient care 
room for assessment of her cough.

ASSESSMENT OF THE PATIENT
Subjective Information
A 52-YEAR-OLD WOMAN COMPLAINING OF COUGH

HOW LONG HAVE YOU HAD THE COUGH?  The past week 
or so.

WHAT TYPE OF COUGH IS IT? DRY AND HACKING? 
PRODUCTIVE?  It is dry and hacking, nonproductive 
cough.

DOES IT OCCUR AT ANY PARTICULAR TIME OF DAY?  No. 
It is persistent and seems worse at night.

WHAT MAKES IT WORSE?  Nothing really.

WHAT MAKES IT BETTER? HAVE YOU TRIED ANY MEDI-
CATION TO HELP WITH IT?  I haven’t tried anything yet. 
That’s why I came here today.

ANY OTHER SYMPTOMS? FEVER? CHILLS? RUNNY NOSE? 
SHORTNESS OF BREATH? CHEST PAIN?  No.

HAVE YOU BEEN ILL RECENTLY?  No. However, this 
cough has me worried that I might be sick.

WHAT MEDICATIONS ARE YOU TAKING?  Lisinopril 20 mg 
once a day for high blood pressure.
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WHEN DID YOU START TAKING THE LISINOPRIL? 
A couple of weeks ago.

WHAT NONPRESCRIPTION MEDICATIONS ARE YOU 
 TAKING?  None. I don’t like taking pills if I don’t need to.

Objective Information
Computerized medication profi le:

■ Lisinopril 20 mg tablet, one tablet once a day for 
blood pressure; No. 60; Refi lls: 11; Patient obtains 
refi lls every 25 to 35 days.

Patient frequently coughs (nonproductive, dry, persistent).
Skin, lips, and mucous membranes: normal color
No use of accessory muscles
Temperature: 98°F
Heart rate: 88 bpm
Respiratory rate: 13 rpm
Blood pressure: 124/78 mm Hg
Lung auscultation: clear to auscultation; no adventitious 

breath sounds

DISCUSSION
When a patient complains of a cough, the pharmacist 
must ask several questions to determine a possible 
cause. In the case of LM, the pharmacist needs to deter-
mine if the cough results from a common cold; a respira-
tory infection (e.g., pneumonia); a respiratory disease 
(e.g., asthma, COPD); or lisinopril, an ACE inhibitor. ACE 
inhibitor–induced cough has a prevalence of approxi-
mately 19% to 25%, occurring predominantly in females. 
The cough is typically dry, nonproductive, persistent, 
and not paroxysmal. The severity of the cough varies 
from a tickle to a debilitating cough with insomnia and 
vomiting. The cough can begin within 3 days or have a 
delayed onset of up to 12 months following initiation of 
ACE inhibitor therapy. The cough usually subsides within 
1 to 4 days of discontinuing therapy. LM denies sputum 
production, fever, and chills and her vital signs are all 
normal, which casts doubt on an infectious etiology. 
She denies SOB and does not have adventitious breath 
sounds which makes asthma, COPD, and heart failure 
unlikely. The only medication LM is taking is lisinopril 

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What are useful interview questions to differentiate 
possible causes of a cough?

 2. Differentiate the common characteristics and various 
causes of a cough and sputum production.

 3. What do the terms bronchophony, egophony, and 
whispered pectoriloquy mean?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. In the case of LM, how would the pharmacist’s assessment 
and plan change if she had complained of a persistent, 
productive cough that was associated with fever and chills?

 2. A 56-year-old woman is taking warfarin, an anticoagulant, 
and aspirin, a blood “thinner,” for her heart and complains 
that she has been coughing up a lot of sputum every 
morning. She also has been smoking 2 packs per day for 
the last 40 years. What questions should the pharmacist 
ask to assess this patient’s cough and sputum production?

PATIENT CARE PLAN

Patient Name: LM
Medical Problems:

Hypertension
Current Medication:

Lisinopril 20 mg, once a day; No. 60; Refi lls: 11

S: A 52-year-old woman complaining of a persistent, 
nonproductive, dry, hacking cough. Its onset was 
abrupt and corresponds with the initiation of 
lisinopril, an ACE inhibitor. She denies SOB, fever, 
chills, and chest pain. She has not tried anything 
to relieve the cough.

O: Patient frequently coughs.

Temperature:  98°F
Heart rate:  88 bpm
Respiratory rate:  13 rpm
Blood pressure:  124/78 mm Hg
Auscultation:  clear to auscultation; no adventitious 
breath sounds

A: 1. ACE inhibitor–induced cough
2. Hypertension: controlled

P: 1.  Stop lisinopril and inform the patient her cough 
should resolve within 1 to 4 days of discontinu-
ing lisinopril. If her cough does not improve after 
4 days, she should call her doctor’s offi ce and 
schedule an appointment for further evaluation.

2.  Call physician’s offi ce and recommend an 
alternative blood pressure medication.

3.  Follow-up assessment in 2 weeks to monitor 
cough and blood pressure

Pharmacist:  John Davis, Pharm.D.

once a day, which was recently initiated. After evaluating 
LM’s subjective and objective information, the phar-
macist concludes that all her signs and symptoms are 
consistent with an ACE inhibitor–induced cough. The 
pharmacist calls LM’s doctor and recommends an alter-
native blood pressure medication.
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C A S E  S T U D Y  1 1 . 3
JB is a 32-year-old man with a lifelong history of asthma. 
He approaches the pharmacy counter with a new pre-
scription for a steroid inhaler. The pharmacist asks JB 
to step into the patient care room to discuss the new 
medication.

ASSESSMENT OF THE PATIENT
Subjective Information
A 32-YEAR-OLD MAN WITH A NEW PRESCRIPTION FOR A STEROID 
INHALER

BECAUSE YOU HAVE A NEW PRESCRIPTION TODAY, I 
ASSUME THAT YOU JUST CAME FROM THE DOCTOR’S 
OFFICE?  Yes, I did.

HAVE YOU BEEN HAVING PROBLEMS CONTROLLING 
YOUR ASTHMA?  Yes. Lately, I have been experiencing 
wheezing, coughing, and SOB almost every day.

WHAT USUALLY BRINGS ON AN ASTHMA ATTACK?  It is 
usually associated with exercise or strenuous physical 
activity.

WHAT MEDICATION(S) HAVE YOU BEEN USING? 
 Albuterol inhaler, two puffs every 4 to 6 hours as needed 
for SOB. Over the past couple of months, I have been 
using it nearly every day, and it seems to stop the 
asthma attack.

DO YOU TAKE ANY OTHER PRESCRIPTION OR NONPRE-
SCRIPTION MEDICATIONS?  No.

DO YOU USE A PEAK FLOW METER TO MONITOR YOUR 
ASTHMA?  Yes.

SHOW ME HOW YOU USE YOUR INHALER AND PEAK 
FLOW METER.  [JB demonstrates proper technique for 
using the albuterol inhaler and peak fl ow meter.]

HAVE YOU RECEIVED YOUR ANNUAL INFLUENZA 
 VACCINATION?  Yes.

HAVE YOU RECEIVED A PNEUMOCOCCAL  VACCINATION? 
Yes.

Objective Information
Computerized medication profi le:

 ■ Albuterol inhaler, two puffs every 4 to 6 hours as 
needed for wheezing; No. 1; Refi lls: 11; Patient ob-
tains refi lls every 3 to 4 weeks.

 ■ AeroBid (fl unisolide), two puffs twice a day; No. 1; 
Refi lls: 11; new prescription today

Patient is in no acute distress.
Skin, lips, and mucous membranes: normal color
Heart rate: 63 bpm
Respiratory rate: 18 rpm
Blood pressure: 118/64 mm Hg
Lung auscultation: bilateral expiratory wheezes
Peak fl ow meter: 60% of predicted best

DISCUSSION
JB is a 32-year-old man with a long-standing history of 
asthma. Recently, his asthma has been uncontrolled, 
with frequent attacks occurring with physical activity. JB 
uses the albuterol inhaler appropriately, which usually 
relieves the asthma attack, and he is not taking any 
medications that may induce an attack. Today, he visited 
his physician, who prescribed a steroid (AeroBid) inhaler. 
JB’s vital signs are within normal limits. JB is not in acute 
distress but does have expiratory wheezes on lung 
auscultation and is at 60% of his predicted ability with a 
peak fl ow meter.

The pharmacist concludes that JB’s asthma attacks 
probably result from worsening of his asthma, not from 
improper use of his inhaler or from other medications. 
The pharmacist also agrees that a scheduled steroid in-
haler is the most appropriate therapy for JB at this time. 
The pharmacist educates JB about the proper use of the 
new AeroBid inhaler and continued use of the albuterol 
inhaler. To monitor JB’s asthma at home, the pharmacist 
also educates JB about the appropriate use of a peak 
fl ow meter and initiates a home asthma management 
plan according to what JB’s peak fl ow meter readings 
are at home. The pharmacist also assesses his vaccina-
tion history and schedules a follow-up assessment within 
1 month to evaluate the frequency of asthma attacks, 
the effectiveness of the new inhaler, any side effects, and 
the readings from the peak fl ow meter.

PATIENT CARE PLAN

Patient Name: JB
Medical Problems:

Asthma
Current Medications:

Albuterol inhaler, two puffs every 4 to 6 hours as 
needed for wheezing; No. 1; Refi lls: 11

AeroBid (fl unisolide), two puffs twice a day; new 
prescription today

S: A 32-year-old man with frequent wheezing, 
SOB, and coughing associated with physical 
exertion. These symptoms are relieved with 
albuterol inhaler. He uses his inhaler appropri-
ately. He visited his physician today and re-
ceived a new prescription for an AeroBid inhaler, 
two puffs BID.

O: Patient in no acute distress

Heart rate:  63 bpm
Respiratory rate:  18 rpm
Blood pressure:  118/64 mm Hg
Lungs:  bilateral expiratory wheezes
Peak fl ow meter:  60% of predicted best (yellow zone)

A: Progressive worsening of asthma
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4.  Follow-up assessment in 1 month to check 
asthma symptoms, frequency of attacks, 
effi cacy of steroid inhaler, peak fl ow meter 
readings, and use of inhalers

Pharmacist:  Joshua Jones, Pharm.D.

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What signs and symptoms are commonly associated 
with asthma?

 2. What factors, including specifi c medications, may in-
duce wheezing or an acute asthma attack?

 3. Besides lung auscultation, what other tests are useful in 
assessing or monitoring lung function in patients with 
asthma?

 4. Describe the green, yellow, and red zones of a peak 
fl ow meter.

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. JB comes back 1 month later for his follow-up appoint-
ment and states that his PEF values have frequently 
been in the yellow zone. What does this mean? What 
questions should the pharmacist ask JB to further 
assess his asthma management?

 2. A 23-year-old college student enters the pharmacy and 
states that he has been having chest tightness. He is 
not sure what wheezing is, but he thinks that is what he 
has been experiencing. He wants to try an OTC prod-
uct he saw on television that is supposed to help you 
breathe better, and he asks the pharmacist if it works 
very well. How should the pharmacist respond to this 
patient? What questions should the pharmacist ask to 
further assess his health problem?

Skill Development Activities

There are a number of practical skills with which the phar-
macist should be equipped in order to comprehensively 
assess the respiratory system. The following is a list of 
possible activities that could be incorporated into a skills 
lab session to give the student an opportunity to learn 
and practice the skills necessary to assess the respiratory 
system.

 ● Proper use of a peak fl ow meter and interpretation of 
the results to impact drug therapy

 ● Counsel the patient on proper technique for the fol-
lowing inhaled dosage forms:

 ● Metered dose inhaler (with and without spacer)
 ● Diskus
 ● Respimat
 ● Twisthaler
 ● Aerolizer
 ● Flexhaler
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P: 1.  Educate the patient about the proper use 
of AeroBid inhaler with continued use of 
albuterol inhaler.

2.  Educate patient about the proper use of peak 
fl ow meter.

3.  Institute a home asthma management pro-
gram to monitor and treat JB’s asthma.

 ● Neohaler
 ● Pressair
 ● Turbuhaler
 ● Ellipta
 ● Autohaler

 ● If a spirometer is not available, a video of how spirom-
etry is collected could help to illustrate the differences 
between FVC, FEV1, and other spirometric measure-
ments. Patient cases could be used to assess disease 
severity for patients with COPD.

 ● Auscultation of breath sounds using a student 
partner. Assessment should be based on auscultation 
of appropriate anatomic locations. If a student auscul-
tation manikin is available, the student could auscul-
tate breath sounds and identify adventitious breath 
sounds.

 ● Patient cases could be used to evaluate sputum and cough 
characteristics. The student could assess these character-
istics and identify potential causes (i.e., infectious vs. non-
infectious, bacterial vs. nonbacterial).
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GLOSSARY TERMS

 ◗ Afterload
 ◗ Angina pectoris
 ◗ Angioplasty
 ◗ Arrhythmia
 ◗ Arteriosclerosis
 ◗ Atherosclerotic Cardiovascular Disease 
(ASCVD)

 ◗ Blood pressure
 ◗ Bradycardia
 ◗ Bruit
 ◗ Cardiac output
 ◗ Circus senilis
 ◗ Contractility
 ◗ Corneal arcus
 ◗ Coronary heart disease
 ◗ Diastole
 ◗ First heart sound
 ◗ Heart failure
 ◗ Hepatojugular refl ex
 ◗ Hypertension
 ◗ Murmur
 ◗ Myocardial infarction
 ◗ Orthopnea
 ◗ Paroxysmal nocturnal dyspnea
 ◗ Preload
 ◗ Prinzmetal angina
 ◗ Pulse pressure
 ◗ Second heart sound
 ◗ Stable angina
 ◗ Stroke volume
 ◗ Systole
 ◗ Tachycardia
 ◗ Unstable angina

Cardiovascular System

 ANATOMY AND PHYSIOLOGY OVERVIEW 

 Circulatory System 
 The circulatory system consists of two types of blood vessels: the 
arteries and the veins. Arteries carry blood away from the heart, and 
veins carry blood back to the heart. The blood vessels are arranged 
in two continuous loops, the pulmonary circulation and the systemic 
circulation, which are connected by the heart on one end and the vari-
ous organ systems on the other. The rhythmic pumping of the heart 
delivers nutrients to and removes waste products from all the organ 
systems within the body (Fig. 12.1). 

 Heart 
 The heart is a combination of cardiac muscles that maintain the cir-
culation of the blood. The heart wall is composed of several layers 
(Fig. 12.2). The pericardium is a tough, double-walled, fi brous sac 
that encases and protects the heart. It has two layers that contain a 
small amount of visceral fl uid, which allows friction-free movement 
of the heart muscle. The myocardium is the muscular wall of the heart 
and is responsible for most of the ventricular pumping. The endocar-
dium is the thin layer of endothelial tissue that lines the inner surface 
of the heart chambers and valves. 

 The heart itself is divided into four chambers: the left and right 
atria and the left and right ventricles (Fig. 12.3). The left heart is com-
posed of the left atrium and ventricle; the right heart is composed of 
the right atrium and ventricle. The atria are thin-walled reservoirs for 
holding blood, and the ventricles are muscular pumping chambers. 
The left and right heart are separated by a blood-tight partition called 
the  cardiac septum . 

 The four chambers are separated by two sets of valves, the main 
purpose of which is to prevent backfl ow of blood. The valves open 
and close passively in response to pressure gradients in the moving 
blood, and they permit blood fl ow in only one direction. The two 
atrioventricular (AV) valves separate the atria and the ventricles. The 
tricuspid is the right AV valve, and the bicuspid (or mitral) is the left 
AV valve. The AV valves open during diastole (the heart’s fi lling phase) 
to allow the ventricles to fi ll with blood. The semilunar (SL) valves 
are between the ventricles and the arteries. The SL valves are the pul-
monic in the right side of the heart and the aortic in the left side of the 
heart. The SL valves open during systole (the heart’s pumping phase) 
to allow blood to be ejected from the heart. 
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 The circulation of blood through the body occurs in one 
continuous loop. Deoxygenated red blood cells (venous blood) 
are transported from the body’s periphery to the right atrium 
(RA) through the inferior and superior vena cava. From the 
RA, the venous blood passes through the tricuspid valve 
into the right ventricle (RV). From the RV, the blood passes 
through the pulmonic valve into the lungs via the pulmonary 
artery. The lungs then oxygenate the blood, and the pulmo-
nary veins carry the oxygenated blood back to the left atrium 
(LA). From the LA, the blood passes through the mitral valve 
to the left ventricle (LV). The LV ejects the blood through the 
aortic valve to the aorta, and the aorta then delivers the oxy-
genated blood to the body. 

 Conduction System 
 The heart functions autonomously within the body. An 
intrinsic electrical conduction system allows it to stimu-
late and coordinate the sequence of muscular contractions 
within the cardiac cycle (Fig. 12.4). An electrical current or 
impulse stimulates each myocardial contraction. This im-
pulse is both generated and paced by the sinoatrial node, 
which is located at the juncture of the superior vena cava 
and the RA. From the sinoatrial node, the impulse travels 
through both atria to the AV node, which is located in the 
atrial septum. While at the AV node, the impulse is delayed 
for approximately one-tenth of a second before it passes 
into the AV bundle (or bundle of His) and then down its left 
and right branches. The Purkinje fi bers spread the impulse 
throughout the ventricular myocardium, where it stimulates 
ventricular contraction. 

 A small amount of electrical current spreads to the 
heart’s surface, where it can be measured and recorded 
on an electrocardiogram (ECG). Each electrical impulse 
produces a series of waves that is recorded on the ECG. 
The peaks and troughs of these waves are arbitrarily la-
beled  PQRST  (Fig. 12.5). Their clinical significance is as 
follows: 

 ■   P wave:  atrial depolarization (the spread of a stimulus 
through the atria) 

 ■   PR interval:  the time between initial stimulation of the atria 
and initial stimulation of the ventricles 
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Pulmonary circulation

Capillary bed
trunk, lower limbs
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FIGURE 12.1  The circulatory system.

Pericardial cavity

Parietal pericardium

Visceral
pericardium

Endocardium

Myocardium
(cardiac muscle tissue)

FIGURE 12.2  The cardiac muscle.
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is complete, the pressure in the ventricles drops below that in 
the aorta and the pulmonary artery, and the SL valves snap 
shut, causing the second heart sound (S 2 ) and the end of sys-
tole. Once again, the ventricles relax and the atria fi ll with 
blood delivered from the lungs and the systemic circulation, 
which is the start of diastole. 

 Heart Sounds 
 As mentioned, events during the cardiac cycle generate 
sounds that can be heard through a stethoscope placed over 
the chest wall. These sounds include both normal sounds 
(S 1  and S 2 ) and, occasionally, extra heart sounds (S 3  and S 4 ) 
(see Fig. 12.5). 

 Normal Heart Sounds  The  fi rst heart sound  (S 1 ) is produced 
by closure of the AV valves and signals the beginning of sys-
tole. The characteristic description of the fi rst heart sound is 
“lub,” and it is usually loudest over the apex area of the heart. 
The  second heart sound  (S 2 ) is produced by closure of the SL 
valves and signals the ending of systole. The characteristic 
description of the second heart sound is “dub,” and it is usu-
ally loudest over the base of the heart. 

 ■   QRS complex:  ventricular depolarization (the spread of a 
stimulus through the ventricles) 

 ■   T wave:  ventricular repolarization (the return of stimulated 
ventricular muscle to a resting state) 

 The electrical impulse slightly precedes the corresponding 
myocardial contraction that it stimulates within the heart. 

 Cardiac Cycle 
 The cardiac cycle defi nes the events that are involved in each 
full heartbeat. It occurs in two phases: diastole and systole 
(see Fig. 12.5). During  diastole , the ventricles relax, the AV 
valves open, and blood fl ows passively from the pressure-
fi lled atria into the low-pressure ventricles. As the ventricles 
fi ll with blood, the pressure within them rises. In turn, this rise 
in pressure causes the AV valves to close, preventing regurgi-
tation of blood into the atria and producing the fi rst heart 
sound (S 1 ). Occurrence of the fi rst heart sound signals the 
beginning of  systole . Once the pressure in the ventricles ex-
ceeds the pressure in the aorta and the pulmonary artery, the 
ventricles contract, the SL valves open, and blood is ejected 
into the pulmonary and systemic arteries. When the ejection 
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cardiovascular disease  (ASCVD), so an understanding of 
these components is essential. The key components include 
cholesterol, triglycerides, lipoproteins, and apolipoproteins. 

 Cholesterol is a cell membrane component and precursor 
for the formation of steroid hormones and bile acids. Most 
cholesterol synthesis occurs in the liver and intestinal mucosa, 
and synthesis is greater during the night than during the day. 
Total cholesterol is equal to the sum of low-density lipopro-
tein (LDL) plus high-density lipoprotein (HDL) plus approxi-
mately one fi fth of the triglycerides (i.e., very low-density 
lipoprotein [VLDL]). 

 Triglycerides consist of free fatty acids and glycerol, and 
they are an important source of stored energy. Their role 
in atherosclerosis is controversial, but extremely high levels 
( � 500 to 1,000 mg/dL) can cause pancreatitis. Triglycerides 
are dependent on dietary fat. When elevated, they tend to be 
associated with low HDL, which is important in the athero-
sclerotic process. 

 Lipoproteins are water-soluble particles that are respon-
sible for the transport of water-insoluble cholesterol and tri-
glycerides in the plasma. The density of the lipoproteins is 
determined by the relative content of protein and lipid. Lipo-
proteins include chylomicrons, VLDL, intermediate-density 
lipoproteins, LDL, HDL, and lipoprotein (a). The LDL is 
considered to be the “bad cholesterol,” and it is the subfrac-
tion of cholesterol that lodges into the arterial wall, becomes 
oxidized, and stimulates development of the atherosclerotic 
plaque. The HDL is considered to be the “good cholesterol” 
and is responsible for removal of cholesterol from the arte-
rial wall and peripheral tissues and its transport back to the 
liver for disposal. Lipoprotein (a) is genetically determined 
and highly inheritable. It is similar to LDL but, in addition, 
contains a protein that has an increased tendency to clot. 

 Apolipoproteins play a major role in the binding, solubiliza-
tion, and transport of lipids. They are responsible for provid-
ing structure to the lipoprotein, activating enzyme systems, and 
binding with cell receptors. Lipoprotein metabolism includes 
an exogenous and an endogenous pathway (Fig. 12.6). The 
exogenous pathway involves the metabolism of dietary fat. 
Dietary fat is absorbed into the intestinal wall to become chy-
lomicrons, which empty into the peripheral venous system and 
then travel through the circulation into the arterial system and, 
eventually, into muscle or adipose tissues. Lipoprotein lipase 
hydrolyzes the triglycerides to produce fatty acids for energy 
or storage. The endogenous pathway involves the synthesis 
of cholesterol in the liver and begins with the production of 
VLDL. After lipoprotein lipase metabolizes VLDL in the circu-
lation, intermediate-density lipoprotein is produced and, even-
tually, is used for production of LDL in the liver. Production 
of LDL is regulated by increasing or decreasing LDL receptors 
on the liver. Reverse cholesterol transport refers to the activity 
of HDL, which acts as a cholesterol scavenger by removing 
cholesterol from peripheral tissues and returning it to the liver. 

 Special Considerations 
 Pediatric Patients 
 Development of the heart and the circulatory system occurs 
very early in life. By the third week of fetal development, a 
tubular heart is pumping and circulating blood. The lungs are 
nonfunctional, however, so the blood is oxygenated through 

 Extra Heart Sounds  With the opening of the AV valves, rapid 
fi lling of the ventricles (diastole) begins. This is normally a 
passive and quiet interval until ventricular fi lling is almost 
complete. Occasionally, however, a third heart sound (S 3 ) 
may be heard at the end of the rapid fi lling interval. An S 3  
is normal in children and young adults, but when present in 
individuals older than 30 years of age, it represents a volume 
overload to the ventricle. Conditions that may be responsible 
for this volume overload include regurgitant valvular lesions 
and congestive heart failure (CHF). 

 At the end of diastole, a fourth heart sound (S 4 ) may be 
heard. Again, this is normal in children and young adults, but 
when present in those older than 30 years of age, it typically in-
dicates an increased resistance to fi lling secondary to a noncom-
pliant ventricle or an increase in volume. Conditions that may 
be associated with S 4  include hypertension, coronary artery dis-
ease (CAD), aortic stenosis, severe anemia, or hyperthyroidism. 

 The presence of an S 3  or S 4  creates a beat or rhythm similar 
to the gallop of a horse. Therefore, these sounds are com-
monly called an  S  3   or S  4   gallop . 

 Blood fl owing through normal cardiac chambers and 
valves usually makes no noise. Some conditions, however, 
cause turbulent blood fl ow, and a subsequent heart murmur 
can be heard. A heart  murmur  is a gentle, blowing, swishing 
sound that can be heard on the chest wall. Often, heart mur-
murs have no pathological signifi cance, but they may indicate 
serious heart disease. Conditions resulting in a heart mur-
mur include structural defects in the valves, unusual open-
ings in the chambers, or increases (e.g., exercise) or decreases 
(e.g., anemia) in the blood velocity. 

 Pumping Action of the Heart 
 On contraction of the left and right ventricles, blood is pumped 
into the systemic and the pulmonary circulation, respectively. 
 Stroke volume  is the amount of blood that is ejected in one full 
heartbeat. It depends on preload, afterload, and myocardial 
contractility.  Preload  refers to the passive stretching of the ven-
tricular muscle as the volume of blood in the ventricle at the end 
of diastole increases.  Afterload  refers to the vascular resistance 
against which the ventricle must contract. Myocardial  contractil-
ity  refers to the ability of the cardiac muscle, when given a load, 
to shorten and contract. The volume of blood that is pumped 
from each ventricle in 1 minute is the  cardiac output ; this is the 
product of the heart rate and the stroke volume. To adapt to the 
body’s metabolic needs, the heart can alter its cardiac output. 

  Blood pressure  is the force of the blood as it pushes against 
the vessel walls. Systolic blood pressure is the maximum pres-
sure felt on the artery during left ventricular contraction or 
systole. It is regulated by the stroke volume and the compli-
ance of the blood vessels. Diastolic blood pressure is the rest-
ing pressure that the blood exerts in between each ventricular 
contraction. It is dependent on peripheral vascular resistance. 
The  pulse pressure  is the difference between the systolic and 
the diastolic pressure, and it refl ects the stroke volume. (For a 
full discussion of blood pressure, see Chapter 5). 

 Lipid Metabolism 
 Regulation of serum lipid levels by lipoproteins and apoli-
poproteins plays an important role in the development of 
coronary heart disease (CHD), also known as  atherosclerotic 
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 Geriatric Patients 
 Functioning of the cardiovascular system gradually declines 
with age. The maximum cardiac output is reduced, and cal-
cifi cation of weakened vessel walls, or  arteriosclerosis , di-
minishes their elasticity and vasomotor tone, reducing their 
ability to adjust to changing body needs. This stiffening of 

the umbilical vessels of the placenta. Because there is no need 
for blood to be circulated to the lungs for oxygenation, fetal 
circulation has two major differences. First, a gap between 
the two atria, the foramen ovale, allows blood to fl ow from 
the RA to the LA (see Fig. 12.3). Second, the ductus arteriosus 
provides an external short circuit between the pulmonary and 
aortic blood vessels (see Fig. 12.3). Through these mecha-
nisms, only a small amount of blood enters the pulmonary 
circulation, and both the right and left ventricles pump blood 
into the systemic circulation. 

 At birth, major changes occur. As the baby takes his or her 
fi rst breath, the lungs and pulmonary blood vessels expand. 
The foramen ovale closes, separating the left and right atria, 
and the ductus arteriosus also closes, isolating the pulmonary 
and systemic blood vessels. The RV now pumps blood to the 
pulmonary circulation, and the LV pumps blood to the sys-
temic circulation, just as in the adult heart. The position of 
the heart, however, is more horizontal in the chest of infants 
and children than in adults (Fig. 12.7). The adult heart posi-
tion is usually reached by 7 years of age. 

 Hyperlipidemia in children is often related to a genetic 
process. Early detection is important because the risk for 
cardiovascular events is greatly increased at a much younger 
age in this population. All children should be tested early if 
a family history exists. Dietary therapy is generally recom-
mended after age 2 years, and drug therapy may be used after 
age 10 years to bring the cholesterol down to desirable levels. 
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 Angina Pectoris 
Angina pectoris  refers to intermittent chest pain caused by 
temporary oxygen insuffi ciency and myocardial ischemia. It 
can be classifi ed into three major variants: (1) stable angina, 
(2) unstable angina, and (3) Prinzmetal or variant angina. 

 Stable Angina   Stable angina  occurs most commonly when 
the workload of the heart increases through exertion or 
stress. It is usually associated with a signifi cant amount of 
atherosclerotic narrowing in one or more coronary arteries. 
Because of the large amount of obstruction, the myocardial 
oxygen supply cannot be increased suffi ciently to meet the 
higher oxygen demands that are required by exercise or other 
conditions that stress the heart. Anginal or cardiac chest pain 
is typically described as a diffuse, heavy pressure or a deep 
squeezing, crushing, and aching feeling over the sternum area 
within the chest. The pain may (or may not) radiate to the 
shoulder, jaw, back, neck, left arm, and, occasionally, the 
right arm. Differentiating characteristics of common types of 
chest pain are listed in Table 12.1. 

 Factors that may precipitate angina include: 

 ■  Exercise or strenuous activity 
 ■  Activity involving use of the arms above the head 
 ■  Cold environment 
 ■  Emotional stress 
 ■  Extreme fear or anger 
 ■  Coitus 

 Anginal pain is usually relieved with rest, which decreases 
the workload of the heart, or with nitroglycerin. Stable angina 
can often be controlled with a combination of lifestyle changes 
and pharmacological therapy. Lifestyle changes include 

the blood vessels may lead to an aneurysm, which can cause 
stroke, infarct, or massive hemorrhage depending on the ves-
sel involved. Coronary circulation can also be restricted by 
the progression of atherosclerosis. Formation of these athero-
sclerotic plaques can increase the risk of thrombi formation 
and, thus, the risk of developing CAD. 

 Changes in the ECG occur secondary to histological 
changes within the conduction and neurological systems. 
Common ECG changes in older adults include PR interval 
prolongation (i.e., fi rst-degree AV block), QT interval prolon-
gation, left-axis deviation, and bundle-branch block. 

 Hyperlipidemia in elderly patients carries a higher risk 
for CHD than in younger patients. Many studies have found 
that increases in body weight associated with aging (espe-
cially central obesity) contribute to abnormal lipid concen-
trations in elderly people. Central obesity is more strongly 
associated than lower body obesity with diabetes, hyperten-
sion, altered lipid profi les, and gallbladder disease. Excess 
upper body fat associated with insulin resistance leads to 
increased hepatic production of triglycerides and choles-
terol-rich lipoproteins. Levels of HDL cholesterol are higher 
in women than in men until menopause, but then they are 
equal. In men, triglycerides increase until age 50 years and 
then decline. 

 Pregnant Patients 
 Pregnancy causes several cardiovascular changes. Total blood 
volume increases by 30% to 40%, with the cellular compo-
nents increasing approximately 20% and the fl uid compo-
nent increasing approximately 40% to 50%. The heart rate 
increases by approximately 10 to 15 bpm. The stroke vol-
ume also increases, so the total cardiac output increases by 
approximately 32%. Blood pressure remains constant, how-
ever, throughout most normal pregnancies. 

 Cholesterol levels increase by approximately 30 to 40 mg/dL, 
and triglyceride levels increase by approximately 150 mg/dL in 
pregnancy. Dietary therapy is preferred over drug therapy in 
these patients. 

 PATHOLOGY OVERVIEW 
 Cardiac dysfunction is a common cause of morbidity and mor-
tality. Major cardiac diseases include CHD, angina pectoris, 
myocardial infarction, CHF, hypertension, and arrhythmias. 

 Coronary Heart Disease 
Coronary heart disease , which is also termed  coronary artery 
disease ,  ischemic heart disease ,  and atherosclerotic cardiovas-
cular disease  (ASCVD), refers to degenerative changes in the 
coronary circulation resulting from an imbalance between 
myocardial oxygen demand and the blood supply. The most 
common cause of CHD is a progressive atherosclerosis of the 
coronary arteries. This buildup of atherosclerotic plaques 
(fatty deposits) narrows the vessel lumen, reducing coronary 
arterial blood supply and causing myocardial ischemia. Risk 
factors are either directly associated with development of 
CHD (i.e., causative) or directly affect development of caus-
ative risk factors (i.e., predisposing). Causative and predis-
posing risk factors are listed in Box 12.1, but one of the most 
common symptoms of CHD is angina pectoris. 

 CAUSATIVE 
 ■  Cigarette smoking 
 ■  Hypertension 
 ■  Low high-density lipoprotein cholesterol ( � 40 mg/dL) 
 ■  High total and low-density lipoprotein cholesterol 
 ■  Type 1 and type 2 diabetes mellitus 

 PREDISPOSING 
 ■  Obesity/overweight 
 ■  Physical inactivity 
 ■  Family history of premature coronary heart disease (in 

male, fi rst-degree relative  � 55 years; in female, fi rst-
degree relative  � 65 years) 

 ■  Age (men �45 years; women �55 years) 
 ■  Insulin resistance 

12.1 Risk Factors for Coronary
Heart Disease

Information from National Cholesterol Education Program. Summary of 
the Third Report of the National Cholesterol Education Program Expert 
Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol 
in Adults (Adult Treatment Panel III). Bethesda, MD: National Heart, Lung, 
and Blood Institute, 2001. NIH publication 01-3670; Trujillo TC, Nolan PE. 
Ischemic heart disease: anginal syndromes. In: Koda-Kimble MA, Young LY, 
Kradjan WA, et al, eds. Applied Therapeutics: The Clinical Use of Drugs, 
8th ed. Baltimore:, Lippincott Williams & Wilkins, 2005:17.1–17.33.
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tion with these interventions, antiplatelet and anticoagulant 
medications are given prior to and following the intervention. 

 Prinzmetal Angina   Prinzmetal angina  (or variant angina) is 
angina that occurs at rest. It is caused by a coronary artery 
spasm near an atherosclerotic plaque or in the absence of 
atherosclerotic disease. Patients with Prinzmetal angina are 
usually younger than those with chronic stable angina, and 
they usually do not have risk factors associated with CHD. 
The episodes of rest pain generally last 5 to 15 minutes and 
often occur from midnight to the early morning. Patients with 
such angina symptoms are recommended to have a diagnostic 
coronary catheterization and angiogram. Treatment includes 
cessation of smoking (if applicable) and pharmacological 
interventions such as calcium channel blockers or nitrates. 

 Myocardial Infarction 
Myocardial infarction  (MI) is the occurrence of myocardial 
cell death and necrosis caused by local, severe, or prolonged 
ischemia. It is considered to be a medical emergency. The ma-
jority of MIs result from total coronary artery occlusion, which 
occurs secondary to fi ssuring and rupture of atherosclerotic 
plaques. The plaque damage allows blood to be exposed to 
collagen and fatty acids; in turn, this activates platelet produc-
tion, beginning the formation of the thrombus that occludes 

(1) limiting activities that precipitate the angina, (2) avoiding 
stressful situations, (3) stopping smoking, (4) consuming a 
low-fat/low-cholesterol diet, and (5) exercising moderately. 
Medications that may be used to treat stable angina include 
nitrates,  � -blockers, calcium channel blockers, and ranolazine. 

 Unstable Angina   Unstable angina  is characterized by an 
increased frequency of anginal pain. Compared to episodes of 
stable angina, these anginal attacks are usually precipitated 
by little exertion or may even occur at rest, are more intense, 
and last longer. This type of angina is sometimes referred to as 
 preinfarction angina , meaning that it is a more serious, poten-
tially irreversible type of myocardial ischemia. Patients with 
unstable angina are at increased risk of myocardial infarction. 

 Unstable angina is caused by acute plaque changes with 
superimposed partial thrombosis, distal embolization of the 
thrombus, vasospasm, or some combination thereof. These 
changes are essentially caused by progressive coronary 
atherosclerosis and its associated lesions. The pain may (or 
may not) be relieved by rest depending on the severity of the 
atherosclerotic disease. Due to the potential that unstable 
angina could be an indication of acute changes in the coro-
nary blood fl ow, immediate medical attention should be rec-
ommended. Once a patient presents either to an emergency 
room or ambulance with unstable angina, initial medication 
interventions include aspirin, nitroglycerin,  � -blockers, mor-
phine, and statin. These medications are intended to stabilize 
the patient but do not necessarily treat the underlying cause 
of the chest pain. 

 If unstable angina is suspected to be due to diminished cor-
onary blood fl ow, the patient will have a coronary catheter-
ization done to evaluate for the presence of blockages in the 
arteries. Following this diagnostic evaluation, interventions 
can be performed to alleviate the blockage or blockages, and 
they include balloon angioplasty, coronary stent placement, 
and coronary bypass surgery. Balloon  angioplasty  is a nonsur-
gical method of mechanically dilating a partially obstructed 
coronary artery. In this procedure, a balloon catheter is pushed 
through the artery until the obstruction site is reached. Once 
in place, the balloon is infl ated several times, compressing the 
plaque against the vessel wall and resuming blood fl ow. A cor-
onary stent is a tube that is placed inside a coronary artery and 
then expanded at the site of the obstruction in order to restore 
blood fl ow. A coronary artery bypass graft (CABG) surgery 
involves taking a section of either the patient’s internal tho-
racic artery or femoral vein and then surgically attaching it to 
the affected coronary artery. The “graft” then allows blood to 
fl ow around the obstructed portion of the native artery. Bypass 
surgery is usually reserved for cases of severe unstable angina 
that do not respond to other forms of treatment. In coordina-

TABLE 12.1  Differentiating Characteristics of Chest Pain

Characteristic Cardiac Gastrointestinal Musculoskeletal

History Risk factors for coronary 
heart disease

Gastritis or indigestion Trauma

Type of pain Heavy pressure, crushing, 
or squeezing sensation

Burning sensation Sore, achy feeling; sharp pain

Precipitating factors Exertion or stress Food consumption Physical movement
Relieved by Rest or nitroglycerin Antacids Rest, heat, or pain medication

 SIGNS 
 ■  Rapid, weak heart rate 
 ■  Electrocardiographic changes (i.e., Q waves, ST-segment 

elevation, and T-wave inversion) 
 ■  Rise in creatine phosphokinase (MB isoenzyme) within 

2 days of the anginal attack 
 ■  Rise in lactate dehydrogenase (LDH isoenzyme) within 

24 hours of the anginal attack 

 SYMPTOMS 
 ■  Moderate to severe angina not relieved by rest or 

nitroglycerin (may last several hours; may radiate to 
arm[s], neck, jaw, shoulder, or back) 

 ■  Shortness of breath 
 ■  Nausea, vomiting, or both 
 ■  Sweating 
 ■  Light-headedness or dizziness 
 ■  Fainting 

12.2 Signs and Symptoms of
Myocardial Infarction

213-243_Jones_12_final.indd   220213-243_Jones_12_final.indd   220 5/23/15   4:00 AM5/23/15   4:00 AM



 Chapter 12     Cardiovascular System 221

causes of diastolic dysfunction are hypertension, ischemic heart 
disease, hypertrophic obstructive cardiomyopathy, and restric-
tive cardiomyopathy. Other causes include constrictive pericar-
ditis and valvular heart disease. 

 Regardless of the origin or the type of dysfunction, however, 
several compensatory mechanisms are activated as the heart 
begins to fail in an attempt to maintain normal cardiac output 
and oxygenation of vital organs. These mechanisms include: 

 ■  Cardiac dilation, which is caused by the residual blood 
that accumulates in the ventricle. This increase in the end-
diastolic volume causes ventricular myocardial fi bers to 
stretch, dilating the ventricle. 

 ■  Cardiac hypertrophy, which is also an adaptation to the in-
creased diastolic volume, through which ventricular muscle 
mass and wall thickness increase. 

 ■  Activation of the sympathetic nervous system, which is 
caused by release of norepinephrine and other catecholamines 
in response to the decreased cardiac output and, ultimately, 
decreased tissue perfusion. These catecholamines increase the 
heart rate and contractility of the ventricle, which maintains 
the cardiac output and tissue perfusion to major organs. 

 ■  Increased stimulation of the renin-angiotensin system in 
response to release of catecholamines. Although essential 
in maintaining cardiovascular homeostasis, catecholamines 
also cause vasoconstriction in the skin, gastrointestinal 
tract, and renal circulation, thus increasing the workload 
of the heart by enhancing systemic vascular resistance. The 
decreased renal perfusion activates the renin-angiotensin 
system, which stimulates the release of aldosterone and, ul-
timately, increases the total plasma volume of extracellular 
fl uid through resorption of both sodium and water. The 
increased intravascular volume worsens the venous pooling 
of blood caused by the failing ventricle. 

 All these metabolic effects of systolic and diastolic dysfunc-
tion result in several common signs and symptoms, which are 
listed in Box 12.5. 

 Treatment of HF primarily involves managing (if possible) 
the underlying cause (e.g., hypertension), correcting the patient’s 
symptoms, avoiding complications, and improving the patient’s 
quality of life. Treatment modalities include limited to moderate 
physical activity; a sodium-restricted diet (2 to 4 g NaCl per day); 
and pharmacological agents, such as diuretics, angiotensin-con-
verting enzyme (ACE) inhibitors, angiotensin receptor blockers 

the artery. Risk factors for MI are the same as those for CHD. 
Common signs and symptoms are listed in Box 12.2. Keep in 
mind that some patients present with “atypical” symptoms 
such as dyspnea without chest pain, palpitations, syncope, 
and/or cardiac arrest and these patients are more likely to be 
older, diabetic, and female. Like unstable angina, interventions 
such as balloon angioplasty and coronary stent placement are 
the cornerstone methods for restoring blood fl ow in an acute 
MI. If a patient does not have access to a medical facility that 
can perform such interventions, thrombolytic agents may pos-
sibly be used instead to attempt to restore blood fl ow. 

 Heart Failure 
Heart failure  (HF) is a complex syndrome that occurs when 
the ventricle is unable to pump blood suffi ciently to meet the 
metabolic needs of the body (systolic dysfunction) or when the 
ventricle is unable to fi ll properly during diastole (diastolic dys-
function). Systolic and diastolic dysfunction result in reduced 
cardiac output (amount of blood leaving the heart) and thus re-
duced oxygenation of vital organs. HF is characterized by dys-
pnea, fatigue, and fl uid retention which all fl uctuate during the 
course of the disease. HF symptom severity can be described 
using the New York Heart Association (NYHA) functional 
classifi cations and is commonly used to assess the amount of 
functional limitations experienced by the patient (Box 12.3). 
The stage of the HF disease process that the patient is in can 
be defi ned by the American College of Cardiology Foundation/
American Heart Association staging system (Box 12.4). 

 Systolic dysfunction results from the diminished ability of 
the LV to properly contract and eject a suffi cient amount of 
blood into the circulation. This results in a reduced ejection 
fraction (EF), which is the percentage of left ventricular blood 
volume leaving the heart. A normal EF is �55%, and a pa-
tient with systolic dysfunction (HF with reduced EF) has an 
EF �40%. The most common causes of systolic dysfunction 
are coronary (ischemic) heart disease, idiopathic dilated car-
diomyopathy, hypertension, and valvular heart disease. Other 
causes include arrhythmias, rheumatic heart disease, chronic 
alcoholism, and viral infections. 

 In left ventricular diastolic dysfunction, the left ventricular 
ejection fraction (LVEF) remains preserved (EF �50%) and the 
cardiac muscle function (i.e., contractility) unimpaired. The LV 
is stiff (reduced wall compliance) or is unable to relax during 
diastole, both of which result in an elevated resting pressure 
within the ventricle despite a relatively low volume of blood. 
Because of the end-diastolic ventricular volume being smaller, 
the stroke volume and the cardiac output are still reduced. 
In other words, left ventricular diastolic dysfunction causes a 
high fraction of a low volume to be ejected. The most common 

 ■  Class I: no symptoms or limitations with ordinary activity 
 ■  Class II: HF symptoms with moderate physical activity 
 ■  Class III: HF symptoms with minimal activity (activities 

of daily living) 
 ■  Class IV: HF symptoms at rest 

12.3 New York Heart Association 
Heart Failure Functional
Classifi cation

 ■  Stage A: at high risk for developing HF but no structural 
heart disease or symptoms of HF a  

 ■  Stage B: structural heart disease but no prior or current 
symptoms of HF b  

 ■  Stage C: structural heart disease with current or prior 
symptoms of HF 

 ■  Stage D: refractory HF requiring specialized interventions 

12.4 American Heart Association 
Heart Failure Staging System

aExamples of patients at high risk are those with hypertension, diabetes 
mellitus, and CAD.
bExamples of structural heart disease are an EF �40%, left ventricular 
hypertrophy, and previous MI.
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(ARBs), aldosterone antagonists, digoxin, hydralazine/nitrate 
combination,  � -blockers (carvedilol, metoprolol succinate, or 
bisoprolol), and in severe cases, inotropic agents. 

 Hypertension 
  Hypertension  is defi ned as elevated systolic blood pressure, el-
evated diastolic blood pressure, or both as measured on at least 
two separate occasions. According to  The Eighth Report of the 
Joint National Committee on Prevention, Detection, Evalu-
ation, and Treatment of High Blood Pressure  (JNC 8), goal 
blood pressure should be below 140/90 mm Hg for all patients 
younger than 60 years old as well as all patients with diabetes 
and/or chronic kidney disease (CKD) regardless of age. Goal 
blood pressure for patients 60 years and older without diabetes 

and/or CKD is below 150/90 mm Hg.  The Seventh Report of 
the Joint National Committee on Prevention, Detection, Evalu-
ation, and Treatment of High Blood Pressure  (JNC 7) classifi es 
blood pressure based on systolic and diastolic values and cate-
gorizes patients into different stages (Table 12.2). (For a detailed 
discussion of blood pressure measurement, see Chapter 5.) 

 The vast majority of patients have idiopathic or essential 
hypertension, in which no cause is identifi ed for the increased 
blood pressure. Various genetic and environmental factors are 
thought to play a role in elevating blood pressure through 
their effects on cardiac output, peripheral resistance, or both. 
Occasionally, patients have secondary hypertension caused by 
renal disease, adrenal disorders (e.g., primary aldosteronism, 
Cushing’s syndrome, or pheochromocytoma), or pregnancy. 
In addition, several medications can increase a patient’s 
blood pressure and potentially cause secondary hypertension 
(Box 12.6). Risk factors for developing hypertension include: 

 ■  Obesity 
 ■  African American race 
 ■  High-sodium diet 
 ■  Excessive alcohol consumption 
 ■  Family history of hypertension 
 ■  Patients with high-normal blood pressure 

 Hypertension is typically asymptomatic, meaning that 
patients usually do not experience any subjective symptoms 
when their blood pressure is elevated. Objective signs of hy-
pertension include elevated blood pressure and, occasionally, 
an S 4 . Because of the relationship between various lifestyle 
factors and the risk of high blood pressure, lifestyle modifi ca-
tions play an important role in the treatment of hypertension. 
Lifestyle modifi cations include consuming a dietary pattern 
that emphasizes intake of vegetables, fruits, and whole grains; 
includes low-fat dairy products, poultry, fi sh, legumes, non-
tropical vegetable oils, and nuts; and limits intake of sodium 
(no more than 2,400 mg/day), sweets, sugar-sweetened bever-
ages, and red meats. This dietary pattern should be adapted to 
appropriate calorie requirements, personal and cultural food 
preferences, and nutrition therapy for other medical conditions 
(including diabetes) and to achieve and maintain a healthy 
weight. This pattern may be achieved by following such plans 
as the Dietary Approaches to Stop Hypertension (DASH) diet, 
the U.S. Department of Agriculture (USDA) Food Pattern, 
or the American Heart Association Diet. Physical activity is 
also important, and patients should engage in 2 hours and 30 

 SIGNS 
 ■  Tachycardia 
 ■  S 3  gallop 
 ■  Left ventricular hypertrophy 
 ■  Rales or crackles 
 ■  Ejection fraction  � 40%a 
 ■  Weight gain 
 ■  Increased blood urea nitrogen 
 ■  Jugular venous distension 
 ■  Hepatomegaly 
 ■  Hepatojugular refl ex 
 ■  Cool extremities 
 ■  Diminished peripheral pulses 
 ■  Cardiomegaly 
 ■  Peripheral edema 
 ■  Tachypnea 
 ■  Nocturia 

 SYMPTOMS 
 ■  Shortness of breath 
 ■  Dyspnea 
 ■  Orthopnea 
 ■  Paroxysmal nocturnal dyspnea 
 ■  Cough 
 ■  Weakness 
 ■  Fatigue 
 ■  Exercise intolerance 

12.5 Signs and Symptoms of
Heart Failure

TABLE 12.2  Classifi cation of Blood Pressure in Patients 18 Years and Oldera

Category Systolic (mm Hg) Diastolic (mm Hg)

Normal �120 and �80

Prehypertension 120–139 or 80–89

Stage 1 hypertension 140–159 or 90–99

Stage 2 hypertension �160 or �100

aWhen systolic and diastolic blood pressure fall into different categories, select the higher category to classify the individual’s blood pressure. For example, 
160/92 mm Hg should be classifi ed as stage 2 hypertension.
From Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. The Seventh Report of the Joint National 
Committee on Detection, Evaluation, and Treatment of High Blood Pressure. 2004. http://www.nhlbi.nih.gov/guidelines/hypertension/jnc7full.htm. Accessed 
November 6, 2014.
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aEF less than 40% seen if systolic dysfunction exists.
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 ■  Mitral valve disease 
 ■  Metabolic or electrolyte imbalance 
 ■  Chronic pulmonary disease 
 ■  Cerebrovascular accident 
 ■  Alcohol 

 Signs and symptoms of arrhythmias are listed in Box 12.7. 
The primary goals of arrhythmia treatment are (1) to con-
trol the ventricular rate, (2) to convert the heart to normal 
sinus rhythm, and (3) to resolve the patient’s symptoms. 
Medications used to control the ventricular rate include di-
goxin,  � -blockers, calcium channel blockers, and adenosine. 
Chemical cardioversion and maintenance of normal sinus 
rhythm can be accomplished through use of antiarrhythmic 
agents (sotalol, dronedarone, fl ecainide, ibutilide, dofetilide, 
propafenone,  � -blockers, calcium channel blockers, and ami-
odarone). Patients with atrial fi brillation may also be treated 
with an oral anticoagulant (warfarin, dabigatran, rivaroxa-
ban, apixaban, or edoxaban) because these patients have an 
increased risk of stroke. Patients who do not convert with 
drug therapy or who are hemodynamically unstable may be 
cardioverted by a direct electrical current. An implantable 
cardioverter-defi brillator may also be used. Electrode pads 
are surgically placed around the left and right ventricles 
and function as a defi brillator when an abnormal rhythm is 
detected. 

 Lipid Disorders 
 Hyperlipidemia is an elevation of cholesterol, cholesterol es-
ters, phospholipids, or triglycerides. Hyperlipoproteinemia is 
an elevation of lipoproteins in the plasma. These lipid disor-
ders result from malfunctions in lipid metabolism that usually 
involve overproduction or decreased clearance of cholesterol-
containing products. 

 In patients with elevated LDL or cardiovascular risk fac-
tors, LDL is deposited in the arterial walls, where it becomes 
oxidized. In turn, this oxidation stimulates the body to send 
white blood cells to the area to clean up the arterial wall, 
which leads to development of fi brosis and calcifi cation. As 
more white blood cells continue to migrate to the site, the 
fatty plaque worsens in the arterial wall, and occlusion or 
rupture may occur, leading to thrombus and possible MI. 

minutes of moderate-intensity or 1 hour and 15 minutes of 
vigorous-intensity aerobic activity per week. If lifestyle modi-
fi cations do not suffi ciently lower the patient’s blood pressure, 
several classes of medications are usually effective; routine 
management includes thiazide-type diuretics, ACE inhibitors, 
ARBs, and calcium channel blockers. If goal blood pressure is 
not reached within a month of treatment, the dose of the initial 
drug should be increased or a second agent should be added. 

 Arrhythmia 
 Cardiac  arrhythmia  is an irregular rate of cardiac contraction. 
It can result from abnormal electrical impulse formation, con-
duction, or both. The various forms of arrhythmias are classi-
fi ed according to the location of the malfunctioning electrical 
current. Supraventricular arrhythmias originate above the AV 
bundle and include sinus bradycardia and tachycardia, atrial 
fl utter, atrial fi brillation, Wolff-Parkinson-White syndrome, and 
premature atrial contractions. Ventricular arrhythmias originate 
below the AV bundle and include premature ventricular con-
tractions, ventricular tachycardia, and ventricular fi brillation. 
Various cardiac and systemic causes of arrhythmias include: 

 ■  Ischemic heart disease 
 ■  Cardiomyopathy 
 ■  Cardiac surgery 

 ■  Alcohol 
 ■  Amphetamines 
 ■  Anti–vascular endothelial growth factor (VEGF) drugs 

(apatinib, bevacizumab, sorafenib, sunitinib) 
 ■  Appetite suppressants (sibutramine) 
 ■  Antidepressants (amitriptyline, venlafaxine, bupropion, 
fl uoxetine) 

 ■  Caffeine 
 ■  Cocaine 
 ■  Corticosteroids (prednisone, methylprednisolone, 

dexamethasone, cortisone) 
 ■  Decongestants (pseudoephedrine, phenylephrine) 
 ■  Colony-stimulating factors (erythropoietin) 
 ■  Ephedra 
 ■  Estrogens 
 ■  Highly active antiretroviral therapy (HAART) (combina-

tions that include atazanavir/darunavir/efavirenz/ralte-
gravir  �  tenofovir  �  emtricitabine) 

 ■  Immunosuppressive agents (cyclosporine, tacrolimus) 
 ■  Monoamine oxidase inhibitors 
 ■  Nonsteroidal anti-infl ammatory drugs 
 ■  Oral contraceptives 
 ■  Excessive thyroid hormone 

12.6 Medications That May Increase 
Blood Pressurea

aNot all-inclusive.
Adapted from Saseen JJ, MacLaughlin EJ. Hypertension. In: DiPiro JT, 
Talbert RL, Yee GC, et al, eds. Pharmacotherapy: A Pathophysiologic 
Approach, 9th ed. New York: McGraw-Hill, 2014. http://accesspharmacy
.mhmedical.com/content.aspx?bookid=689&Sectionid=48811453. 
Accessed July 14, 2014; Grossman E, Messerli F. Drug-induced 
hypertension: an unappreciated cause of secondary hypertension. Am J 
Med 2012;125(1):14–22; Gyamlani G, Geraci S. Secondary hypertension 
due to drugs and toxins. South Med J 2007;100(7):692.

 SIGNS 
 ■  Irregular heart rhythm 
 ■  Normal heart rate, bradycardia, or tachycardia 
 ■  Abnormal electrocardiogram 

 SYMPTOMS 
 ■  Palpitations 
 ■  Shortness of breath 
 ■  Dizziness/light-headedness 
 ■  Syncope 
 ■  Nervousness 
 ■  Anxiety 

12.7 Signs and Symptoms of
Arrhythmias
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 The benefi t of cholesterol lowering is the reduction of fat 
in the arterial walls, leading to a process called  plaque stabi-
lization . Coronary angiography has shown that cholesterol 
reduction and plaque stabilization, over a long period of 
time, can result in improvement in 30% and no progression 
of blockages in at least 60% of patients with existing plaques. 

 Secondary causes of hyperlipidemia that need to be ruled 
out include: 

 ■  Hypothyroidism 
 ■  Diabetes mellitus 
 ■  Ethanol use 
 ■  Renal abnormalities 
 ■  Liver disease 
 ■  Pregnancy 
 ■  Drugs such as  � -blockers, thiazide diuretics, cyclosporine, 
glucocorticoids, amiodarone, sirolimus, raloxifene, tamox-
ifen, estrogen, protease inhibitors, and retinoic acid 

 Hyperlipidemia is typically asymptomatic, with patients 
rarely showing any subjective evidence of the disease. Because 
of the lack of subjective symptoms, risk factors for CHD, lipid 
laboratory values, and physical signs are important to the 
pharmacist when evaluating for lipid disorders (Box 12.8). 

 The overall goal of treating hyperlipidemia is to decrease 
a patient’s risk of having a cardiac event such as an MI or 
even cardiac death. According to the American Heart Asso-
ciation (AHA) and American College of Cardiology (ACC), 
the way to reach this goal would be to ensure that a patient 
is on an appropriate dose (intensity) of a lipid-lowering statin 

medication. This is a change from previous guidelines, where 
clear cholesterol number goals were established and therapy 
was focused on lowering a patient’s LDL cholesterol below a 
defi ned threshold. The foundation of ASCVD prevention is 
lifestyle modifi cation, which includes diet and exercise recom-
mendations and smoking cessation. To determine medication 
therapy, the patient is assessed to determine if he or she fi ts 
into one of the four statin benefi t groups (Box 12.9). Patients 
who are within one of these statin benefi t groups are thought 
to be at a great risk of having a cardiac event and thus require 
statin medication management to decrease their cholesterol 
levels. Depending on their risk group, patients are recom-
mended to take moderate- or high-intensity statin therapy 
(Fig. 12.8 and Table 12.3). If a patient does not fall into the 
fi rst or second statin benefi t group, an ASCVD risk assessment 
tool must be used to determine the potential need for statin 
therapy. This online tool determines the percent risk that a 
patient has for having an ASCVD event in the next 10 years 
as well as lifetime risk. Information about the patient’s age, 
gender, race, total and HDL cholesterol, systolic blood pres-
sure, diabetes, smoking status, and whether he or she is 
treated for hypertension are all input into the online applica-
tion. The ASCVD risk assessment tool is available at http://
my.americanheart.org/professional/StatementsGuidelines
/Prevention-Guidelines_UCM_457698_SubHomePage.jsp. 
Once ASCVD risk is known, the algorithm for treatment (see 
Fig. 12.8) can be followed to determine if such patients re-
quire statin therapy. Information about recommended dietary 
changes, physical activity, and smoking cessation should be 
available in the pharmacy. In addition, names of local dieti-
tians, physical therapists, and smoking cessation programs 
who may be contacted for further assistance should be posted 
in the pharmacy. 

 SYSTEM ASSESSMENT 

 Subjective Information 
 When assessing the cardiovascular system, subjective pa-
tient information can be invaluable. It is important for the 
pharmacist to ask the patient appropriate questions to elicit 
specifi c data. 

 SIGNS 
 ■  Low-density lipoprotein cholesterol 

 ■   � 100 mg/dL: optimal 
 ■  100–129 mg/dL: near-optimal/above optimal 
 ■  130–159 mg/dL: borderline high 
 ■  160–189 mg/dL: high 
 ■  �190 mg/dL: very high 

 ■  Total cholesterol 
 ■  200–239 mg/dL: borderline high 
 ■  �240 mg/dL: high 

 ■  High-density lipoprotein cholesterol 
 ■  40 mg/dL: low 
 ■  40–59 mg/dL: normal 
 ■  �60 mg/dL: high 

 SYMPTOMS a  
 ■  Xanthelasmas 
 ■  Skin xanthomas 
 ■  Tendon xanthomas 
 ■  Arcus senilis 

12.8 Signs and Symptoms of
Hyperlipidemia

12.8 Signs and Symptoms of
Hyperlipidemia

aRare, except in severe cases.
Information from National Cholesterol Education Program. Summary of 
the Third Report of the National Cholesterol Education Program Expert 
Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol 
in Adults (Adult Treatment Panel III). Bethesda, MD: National Heart, Lung, 
and Blood Institute, 2001. NIH publication 01-3670.

 ■  Patients with clinical ASCVD (acute coronary syndromes, 
history of MI, stable or unstable angina, coronary revas-
cularization, history of stroke or TIA, peripheral arterial 
disease or revascularization) 

 ■  Patients with LDL  � 190 mg/dL 
 ■  Patients with diabetes aged 40–75 years and LDL 

70–189 mg/dL without evidence of ASCVD 
 ■  Patients with LDL 70–189 mg/dL with a 10-year risk of 

ASCVD �7.5% without diabetes or evidence of cardio-
vascular disease 

TIA, transient ischemic attack.
Information from Stone NJ, Robinson J, Lichtenstein AH, et al. 2013 
ACC/AHA guideline on the treatment of blood cholesterol to reduce 
atherosclerotic cardiovascular risk in adults: a report of the American 
College of Cardiology/American Heart Association Task Force on Practice 
Guidelines. Circulation 2014;129(25)(suppl 2):S1–S45. doi:10.1161/01
.cir.0000437738.63853.7a.

12.9 Statin Benefi t Groups
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ASCVD Statin Benefit Groups
Heart healthy lifestyle habits are the foundation of ASCVD prevention.

In individuals not receiving cholesterol-lowering drug therapy, recalculate estimated
10-y ASCVD risk every 4–5 y in individuals aged 40–75 y without clinical ASCVD or

diabetes and with LDL–C 70–189 mg/dL.

Adults age >21 y and
a candidate for statin therapy

Definitions of High- and
Moderate-Intensity Statin Therapy

(See Table 5)

High
Daily dose lowers
LDL–C by appox.

≥50%

Moderate
Daily dose lowers
LDL–C by appox.

30% to <50%

Age ≤75 y
High-intensity statin

(Moderate-intensity statin if not
candidate for high-intensity statin)

Age >75 y OR if not candidate for
high-intensity statin

Moderate-intensity statin

High-intensity statin
(Moderate-intensity statin if not

candidate for high-intensity statin)

Moderate-intensity statin

Estimated 10-y ASCVD risk ≥7.5%
High-intensity statin

Clinical
ASCVD

LDL–C ≥190
mg/dL

Diabetes
Type 1 or 2

Age 40–75 y

Estimate 10-y ASCVD Risk
with Pooled Cohort Equations

≥7.5% estimated
10-y ASCVD risk
and age 40–75 y

ASCVD prevention benefit of statin
therapy may be less clear in other groups

In selected individuals, consider additional factors
influencing ASCVD risk and potential ASCVD risk

benefits and adverse effects, drug-drug interactions,
and patient preferences for statin treatment

Moderate-to-high intensity statin

Yes

Yes

No

No

No

No

Yes

Yes

Yes

Yes

Yes

 FIGURE 12.8  Major recommendations for statin therapy for ASCVD prevention per 2013 ACC/AHA blood cholesterol guidelines. 
(From Stone NJ, Robinson J, Lichtenstein AH, et al. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce atherosclerotic 
cardiovascular risk in adults: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. 
 Circulation  2014;129[25][suppl2]:S1–S45. doi:10.1161/01.cir.0000437738.63853.7a.) 
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 Dyspnea 
 INTERVIEW  Do you ever experience any shortness of 
breath? If yes: 

Onset and duration:  When does it occur? How long 
does it last? Is it constant, or does it come and go? 

Cause:  What brings it on? Exertion? Lying fl at? Sleep-
ing at night? How many pillows do you need to sleep 
comfortably at night? 

 ABNORMALITIES  SOB with exertion, commonly termed 
dyspnea on exertion , may occur with angina or HF. HF may 
cause SOB while lying fl at (i.e.,  orthopnea ), in which the 
patient may need more than one pillow to sleep comfort-
ably at night. HF may also cause a sudden gasping for air 
while sleeping at night (i.e.,  paroxysmal nocturnal dyspnea
[PND]), during which the patient may need to rush and open 
a window to get some fresh air. 

 INTERVIEW  What makes it better or go away? Do you ex-
perience any other symptoms? Chest pain? Edema? 

 ABNORMALITIES  Angina may cause SOB along with chest 
pain. In  addition to SOB, HF may cause edema in the feet, 
ankles, and lower legs (least severe in the morning on rising 
and more severe in the evening). 

 Palpitations 
 INTERVIEW  Do you ever experience any palpitations or a 
fl uttering feeling in your chest? If yes: 

Onset and duration:  When do they occur? How long 
do they last? How frequently do they occur? 

Cause:  What brings on the palpitations? Emotional 
stress? Excessive caffeine? Cold medicine? 

Relief:  What makes them get better or go away? 

Symptoms:  Do you experience any other symptoms 
with the palpitations? Light-headedness, dizziness, or 
fainting? Shortness of breath? 

 ABNORMALITIES  Cardiac arrhythmias may also cause light-
headedness, dizziness, fainting, or SOB in addition to the 
chest palpitations. 

 INTERVIEW 

Patient history:  Do you have any history of heart prob-
lems? Heart disease? Heart attack? High blood pressure? 
Irregular heart rhythm? Heart failure? Heart murmur? 
Rheumatic heart disease? High cholesterol? Diabetes? 

Family history:  Have any immediate family members 
had heart disease? Heart attack or angina? High blood 
pressure? Diabetes? 

Medication history:  What prescription or nonprescrip-
tion medications are you currently taking? Do you cur-
rently take, or have you taken in the past, any medicine 
for high blood pressure or chest pain? Digoxin? Water 
pills or diuretics? Aspirin or warfarin? Nitroglycerin? 

Social history:  Do you smoke or chew tobacco? If so, 
how much each day? For how many years? Do you drink 
alcohol? If so, how much each day or week? For how 
many years? 

 Chest Pain 
 INTERVIEW  Do you ever have any chest pain or discomfort? 
If yes: 

  Onset and duration:  When did the pain start? How 
long did it last? Have you had this type of chest pain be-
fore? How often do you experience the chest pain? 

  Characteristics:  Describe the pain. Is it a severe crush-
ing or pressure, or is it a sharp, stabbing pain? Is there a 
burning sensation? 

 ABNORMALITIES  Angina is typically described as a heavy 
pressure or a crushing/squeezing sensation. Try to differenti-
ate from other causes of chest pain (see Table 12.1). 

 INTERVIEW  Where is the pain? Does it radiate to any other 
areas? 

 ABNORMALITIES  A patient who describes the pain by 
clenching his or her fi st over the sternum may have angina. 
Angina or a progressing MI may cause the pain to radiate to 
the jaw, shoulder, back, or left or right arm. 

 INTERVIEW  What brought on the pain? Physical exertion? 
Cold weather? Intercourse? A stressful situation? 

 ABNORMALITIES  Angina is typically caused by physical ex-
ertion, cold weather, intercourse, or an emotionally stressful 
situation. 

 INTERVIEW  What relieves the pain? Rest? Nitroglycerin? 

 ABNORMALITIES  Relief of chest pain following sublingual 
nitroglycerin usually occurs if the pain is cardiac in origin. 

 INTERVIEW  Do you experience any other symptoms? Nausea/
vomiting? Sweating? Shortness of breath? Light-headedness? 

 ABNORMALITIES  Patients experiencing an MI may also 
have nausea/vomiting, shortness of breath (SOB), sweating, 
and/or light-headedness in addition to chest pain. 

TABLE 12.3  Statin Classifi cation—Moderate 
or High Intensity

High-Intensity Statin Moderate-Intensity Statin

Daily dose lowers LDL
by approximately
�50%

Daily dose lowers LDL
by approximately 30%
to �50%

Atorvastatin 80 mg Atorvastatin 10 mg

Rosuvastatin 20 mg Rosuvastatin 10 mg

Simvastatin 20–40 mg

Pravastatin 40 mg

Lovastatin 40 mg

Fluvastatin 40 mg bid

Adapted from Stone NJ, Robinson J, Lichtenstein AH, et al. 2013 ACC/AHA 
guideline on the treatment of blood cholesterol to reduce atherosclerotic cardio-
vascular risk in adults: a report of the American College of Cardiology/American 
Heart Association Task Force on Practice Guidelines. Circulation 2014;129(25)
(suppl 2):S1–S45. doi:10.1161/01.cir.0000437738.63853.7a.
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 ●  The skin should pop back and leave no indentation. If 
pitting edema is present, grade it using a 4-point scale: 

 4 � :  Very deep pitting, indentation remains a long 
time, signifi cant swelling is present 

 3 � :  Deep pitting, indentation remains for a short time, 
visible swelling 

 2 � :  Moderate pitting, indentation subsides quickly, no 
visible swelling 

 1 � : Mild pitting, slight indentation, no visible swelling 

 C A U T I O N 

 The edema scale is a subjective measurement. 

 ABNORMALITIES  Pitting edema can occur from several dif-
ferent causes (e.g., peripheral arterial disease [PAD], deep vein 
thrombosis [DVT], HF, trauma, renal failure, etc.). If present, 
evaluate other signs and symptoms to determine the cause. 

 Carotid Arteries 
 TECHNIQUE 

 STEP 1 Palpate the Carotid Pulse 
 Palpation of the carotid arteries is shown in Figure 12.10. 

 ●  The patient should be sitting with the examiner behind. 
 ●  Palpate each carotid artery medial to the sternocleidomastoid 
muscle in the neck. Palpate with the fi rst three fi ngers, posi-
tioning them between the larynx and the anterior border of 
the sternocleidomastoid muscle in the lower third of the neck. 

 C A U T I O N 

 Palpate only one carotid artery at a time to avoid diminishing 
arterial blood fl ow to the brain. 

 ●  Press gently, but fi rmly, until the pulse is felt. Evaluate the 
pulse’s contour and amplitude. 

 ●  Normally, the right and left carotid pulses are synchronous, 
of equal amplitude, and are 2 �  on a grade scale of 0 to 4 � , 
with 0 being a very weak pulse and 4 �  a very brisk pulse. 

 ABNORMALITIES  A small, weak, or diminished pulse oc-
curs with low cardiac output or severe mitral stenosis. A full, 
strong, or hyperkinetic pulse may occur with anxiety, ane-

 Atherosclerotic Cardiovascular Disease Risk 
 INTERVIEW  Do you have elevated cholesterol? If so, when 
did you have your cholesterol tested? Was it a fasting mea-
surement? How high was your total cholesterol? Your HDL? 
Your LDL? 

 ABNORMALITIES  Box 12.1 lists risk factors for CHD. Box 
12.8 lists the signs and symptoms of hyperlipidemia. Box 
12.9 lists groups of patients who may benefi t from statin 
therapy based on risk, which takes into account comorbidi-
ties and LDL levels. When fasting is indicated, it should be 
for at least 12 hours. 

 INTERVIEW  Have you ever had trouble with your thyroid? 
Diabetes mellitus? Alcohol use? Kidney problems? Liver dis-
ease? What medications do you currently take? 

 ABNORMALITIES  Secondary causes of hyperlipidemia in-
clude hypothyroidism, diabetes mellitus, alcohol use, kidney 
problems, liver problems, and use of medications such as 
 � -blockers, thiazide diuretics, glucocorticoids, and estrogen 
therapy. 

 INTERVIEW  Have you ever had a heart attack, stroke, or 
heart surgery? How old are you? Are you a male or female? 
What is your race or ethnic background? What is your total 
and HDL cholesterol? Do you have high blood pressure and 
are you treated for it? Do you smoke? Do you have diabetes? 

 ABNORMALITIES  The occurrence of an MI, cerebrovascu-
lar accident, transient ischemic attack, CABG, or peripheral 
vascular disease (PVD) classify patients as secondary preven-
tion and they are considered to have ASCVD. If they have 
not had an event or do not have diabetes and depending on 
their age and LDL level, their information will be evaluated 
using a global risk assessment tool to determine 10-year risk 
and subsequent therapy. 

 Objective Information 
 Objective patient information pertaining to the cardiovas-
cular system primarily includes the physical assessment and 
laboratory and diagnostic tests. 

 Physical Assessment 
 Physical assessment of the cardiovascular system involves in-
spection, palpation, and auscultation of the lower extremities, 
carotid arteries, jugular veins, and heart. Keep in mind that 
pharmacists  rarely  perform the physical examination tech-
niques described here; these techniques are included for com-
pleteness of the chapter. Pharmacists do, however, commonly 
use these data when evaluating patient drug therapy, so it is crit-
ical to understand what the fi ndings of these assessments mean. 

 Lower Extremities 
 TECHNIQUE 

 STEP 1 Palpate Lower Legs for Peripheral Edema 
 ●  Press down, using your fi rst two fi ngers, over the tibia 
(shin) or atop the foot for at least 5 seconds and then 
release (Fig. 12.9). 

FIGURE 12.9  Palpation for peripheral edema.
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 ●  Remove the pillow and position the patient’s head slightly 
upward or downward and slightly toward the side that is 
being examined. 

 C A U T I O N 

 Be careful not to turn the head too far because this will tense the 
neck muscles and make the observations much more diffi cult. 

 ●  Shine a penlight horizontally across the side of the neck 
and note the external jugular veins overlying the sterno-
cleidomastoid muscle. 

 ●  Visibility of the veins varies among patients. In some, they 
are not visible; in others, they are clearly visible even in the 
supine position. 

 TECHNIQUE 

 STEP 2 Estimate the Jugular Venous Pressure 
 Estimation of the jugular venous pressure is shown in 
Figure 12.13. The crest of the jugular vein can be used as a 
convenient rough estimate of mean right arterial pressure. 

 ●  Hold a centimeter ruler vertically on the sternal angle. 
 ●  Align a straight edge perpendicular from the crest of the dis-
tended jugular vein to the vertical ruler, similar to a T-square. 

mia, thyrotoxicosis, hypertension, aortic regurgitation, or 
hypertrophic cardiomyopathy. (For a complete discussion of 
pulses, see Chapter 13.) 

 TECHNIQUE 

 STEP 2 Auscultate the Carotid Arteries 
 Auscultation of the carotid arteries is shown in Figure 12.11 
and should be reserved for patients who are middle-aged, el-
derly, or have signs and symptoms of cardiovascular disease. 

 ●  Lightly place the diaphragm of the stethoscope over the 
carotid artery in the upper (angle of the jaw), middle (mid-
cervical area), and lower (base of the neck) thirds. 

 ●  Ask the patient to hold his or her breath briefl y so that 
the tracheal breath sounds do not interfere. Listen for the 
presence of a  bruit  (i.e., a blowing, murmur-like sound of 
vascular rather than cardiac origin). 

 ●  Normal heart sounds may be heard. Be careful not to con-
fuse these with a bruit. 

 ABNORMALITIES  A carotid bruit suggests narrowing or 
partial occlusion of the lumen, most commonly associated 
with atherosclerosis. 

 Jugular Veins 
 TECHNIQUE 

 STEP 1 Inspect the Jugular Venous Pulse 
 Inspection of the jugular venous pulse is shown in Figure 12.12. 

 ●  Position the patient in a supine position at a 30 to 40 de-
grees angle from the horizontal (by placing a pillow under 
the patient’s head and neck) so that the pulsations can 
best be seen. Generally, the higher the venous pressure, 
the higher the position that is needed. 

 FIGURE 12.11  Auscultating the carotid arteries. 

Carotid artery

30- to 40-degree angle

Internal jugular vein

External jugular vein

Angle of Louis

 FIGURE 12.12  Inspecting the jugular venous pulse. 

 FIGURE 12.10  Palpating the carotid arteries. 
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 Heart 
 TECHNIQUE 

 STEP 1 Inspect the Anterior Chest 
 ●  Place the patient in a supine position at a 30-degree 
angle. 

 ●  Carefully inspect the patient’s fourth to fi fth intercostal 
space at the midclavicular line of the chest for the apical im-
pulse (i.e., the pulsation of the chest wall created by systole). 

 ABNORMALITIES  Normally, the apical impulse may or may 
not be seen; however, it is easier to see in children and in 
patients with thin chest walls. 

 TECHNIQUE 

 STEP 2 Palpate the Point of Maximal Impulse or
Apical Pulse 

 ●  Place the pads of your dominant hand’s fi ngers on the pa-
tient’s chest wall in the region of the apex of the heart 
(Fig. 12.15). Identify the point of maximal impulse (PMI) or 
apical pulse with the middle fi nger. 

 ●  To aid in fi nding the PMI, ask the patient to exhale and 
then hold the breath. You can also try rolling the patient 
slightly to the left. Keep in mind that this left lateral 
position also extends the location of the PMI to the left. 

 ●  Note the location of the PMI. Normally, this is the fourth 
or fi fth intercostal space, either at or medial to the midcla-
vicular line, and occupies  � 3 cm in diameter. 

 ●  Note the amplitude of the PMI. Normally, it is a short, gen-
tle tapping sensation that occupies the fi rst half of systole. 

 ABNORMALITIES  The PMI may not be palpable in patients 
with a thick chest wall. The PMI is typically displaced down, 
to the left, and occupies a larger area in left ventricular 
dilation (e.g., HF). The PMI may have increased amplitude 
and duration with left ventricular hypertrophy, anxiety, fever, 
hyperthyroidism, and anemia. 

 TECHNIQUE 

 STEP 3 Percussion of the Heart 
 Percussion provides little additional information for assess-
ment of the cardiovascular system. In the past, it has been 

 ●  Note the level of intersection between the straight edge 
and the ruler in centimeters. 

 ●  Normally, the jugular venous pressure is �3 cm above the 
sternal angle. 

 ABNORMALITIES  Elevated jugular venous pressure ( � 3 cm) 
occurs with heart failure and is commonly documented as 
jugular venous distention. 

 TECHNIQUE 

 STEP 3 Assess for the Hepatojugular Refl ex 
 Assessment of the  hepatojugular refl ex  (Fig. 12.14) is useful 
in patients exhibiting signs and symptoms of CHF or with 
elevated jugular venous pressure. 

 ●  Place the patient in a supine position. Instruct the patient 
to breathe quietly through his or her mouth. 

 ●  Gently, but fi rmly, press the palm of your right hand on the 
right upper quadrant of the patient’s abdomen, just below 
the rib cage. 

 ●  Firmly compress the abdomen for 30 to 60 seconds and 
observe the rise in the jugular venous pressure. 

 ●  Normally, the jugular venous pressure will drop back to 
the previous level, after a few beats, while the abdomen 
is still being compressed. If the jugular venous pressure 
continues to be elevated during the entire period of 
abdominal compression, hepatic venous congestion is 
present. This phenomenon is termed the  hepatojugular 
refl ex . 

 ABNORMALITIES  The hepatojugular refl ex is usually a sign 
of heart failure. 

 FIGURE 12.13  Estimating the jugular venous pressure. 

 FIGURE 12.14  Palpating the hepatojugular refl ex.  FIGURE 12.15  Position of apical impulse. 
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 ABNORMALITIES  The S 3  is a ventricular fi lling sound that 
occurs in early diastole during the rapid fi lling phase. In 
adults, it may be a sign of HF or volume overload. It typi-
cally sounds like “lub-dub-dub.” The S 4  is also a ventricu-
lar fi lling sound, but it occurs when the atria contract late 
in diastole. It is heard immediately before S 1  and typically 
sounds like “da-lub-dub.” It occurs with decreased ventricu-
lar compliance (e.g., CHD, cardiomyopathy, aortic stenosis, 
and hypertension). It may also occur normally in adults older 
than 40 or 50 years but with no evidence of cardiovascular 
disease, especially after exercise. 

 TECHNIQUE 

 STEP 4 (Continued) 
 ●  Listen for murmurs. A murmur will sound like a swoosh-
ing or blowing noise. If detected, grade it according to its 
loudness from I to VI: 

 ●   Grade I:  barely audible 
 ●   Grade II:  audible, but faint 
 ●   Grade III:  moderately loud 
 ●   Grade IV:  loud 
 ●   Grade V:  very loud; heard with stethoscope slightly 
above the chest wall 

 ●   Grade VI:  loudest; heard without the stethoscope 
 ●  Identify the murmur’s location by determining where it is 
best heard. 

 ●  Determine the murmur’s duration or timing according to 
the cardiac cycle. 

 ABNORMALITIES  A heart murmur may be normal (e.g., 
children and adolescents) or abnormal (e.g., valvular defects 
or congenital heart defects). 

 Risk Factors for Coronary Heart Disease 
 TECHNIQUE 

 STEP 1 Measure the Blood Pressure 
 For a detailed discussion of how to measure blood pressure, 
see Chapter 5. 

used to estimate the size of the heart; however, this informa-
tion can now be readily obtained from a chest radiograph 
(x-ray). 

 TECHNIQUE 

 STEP 4 Auscultation of the Heart 
 Listen to the heart by placing the diaphragm of your stetho-
scope in the  right 2nd interspace (aortic valve area)  close to the 
sternum and then along the left sternal border in the  left 2nd 
interspace (pulmonic valve area) ,  left 3rd interspace (second 
pulmonic valve area) ,  left 4th interspace (tricuspid valve area) , 
and  the left 5th interspace/apex (mitral valve area) . Areas in 
which you place the stethoscope are illustrated in Figure 12.16. 
You may start at either the base (the top of the heart) or the 
apex (the bottom of the heart) and inch your way to each valve 
area, listening to the heart’s rate and rhythm at each area. 

 ●  Count the number of beats for 1 minute. Normally, the 
rate should be between 60 and 100 bpm. 

 ●  Note any irregularities of rhythm. Normally, the rhythm 
should be regular. 

 ABNORMALITIES  Heart rates  � 60 bpm are termed  brady-
cardia , and heart rates  � 100 bpm are termed  tachycardia . 

 ●  Next, listen for the heart sounds. This is a very diffi cult 
technique to master. Most pharmacists do not listen to 
heart sounds in day-to-day practice; however, interpreting 
physical examination results from a primary care provider is 
common for pharmacists in a clinical or a hospital setting. 

 ●  Identify S 1  and S 2  separately. These are usually heard as 
“lub-dub,” and both are normally heard over the entire 
precordium area. However, S 1  is best heard over the apex, 
and S 2  is best heard over the base of the heart. 

 ●  Using the bell of the stethoscope, listen for extra heart 
sounds. They will be heard immediately after S 1  and S 2 . They 
are best heard over the apex area of the heart, with the pa-
tient lying on his or her left side. Normally, these extra heart 
sounds should not be heard in patients older than 30 years 
of age. If detected, note the timing and identify as S 3  or S 4 . 

Aortic valve area
(right second interspace)

Tricuspid valve area
(left fourth interspace)

Mitral valve area
(left fifth interspace)

Pulmonic valve area
(left second interspace)

Second pulmonic valve
area (left third interspace) 1

2

3 PA
AO

LA

LVRVRA
4

5

 FIGURE 12.16  Cardiac 
auscultation areas ( black circles ). 
 AO , aorta;  LA , left atrium;  LV , 
left ventricle;  PA , pulmonary 
artery;  RA , right atrium;  RV , 
right ventricle. 
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 Laboratory and Diagnostic Tests 
 The following laboratory and diagnostic tests may also be 
useful in assessing the cardiovascular system: 

 ■  Lipid profi le, including total cholesterol (TC), HDL, LDL, 
and triglycerides (TG), to determine course of therapy 
to reduce ASCVD risk. The LDL is calculated as LDL  �  
TC  	  (HDL  �  TG / 5). If the triglycerides are higher than 
400 mg/dL, then a direct measure of LDL is drawn. 

 ■  Glucose determines the presence of diabetes, which is a risk 
factor for developing CHD. 

 ■  Creatine phosphokinase (CPK) is found predominantly in var-
ious muscles within the body. The CPK-MB isoenzyme is spe-
cifi c for myocardial cells and will rise if myocardial damage 
occurs. Thus, it is used to diagnose and to quantify acute MI. 

 ■  C-reactive protein (CRP) is a marker of infl ammation and has 
been found to be elevated in patients who have underlying 
atherosclerosis which leads to the development of CHD. 

 ■  B-type natriuretic peptide (BNP) and N-terminal pro-brain 
natriuretic protein (NT-proBNP) are released from the ven-
tricles in times of fl uid overload and, thus, when elevated 
can indicate worsening of HF. 

 ■  Lactate dehydrogenase (LDH) is normally found in many 
body tissues and is composed of fi ve isoenzymes: LDH 1  to 
LDH 5 . The LDH 1  is found primarily in the heart and blood 
vessels. Normally, the level of LDH 2  is greater than those 
of the other four isoenzymes. An LDH 1 :LDH 2  ratio that is 
greater than 1:1 may be a sign of an MI. 

 ABNORMALITIES  Elevated blood pressure ( � 140/90 mm Hg) 
or the diagnosis of hypertension requiring antihypertensive 
medications are risk factors for CHD. 

 Lipid Disorders  In patients suspected of having lipid disor-
ders, a thorough cardiovascular examination should be com-
pleted to determine the presence of CHD or ASCVD. (For a 
detailed discussion of how to complete a cardiovascular ex-
amination, see the previous sections of this chapter.) In addi-
tion, the eyes and skin should be examined. 

 TECHNIQUE 

 STEP 1 Inspect the Eyes 
 For a detailed discussion of how to inspect the eyes, see 
Chapter 9. 

 ABNORMALITIES   Corneal arcus  are lipid deposits in the 
periphery of eye that may be detected when light is directed 
to the iris (Fig. 12.17). In the area of limbus, where the cor-
nea meets the sclera, a thickened white line represents de-
posits of fat. These may eventually form a complete circle 
around the cornea, or a  circus senilis . In patients younger 
than 40 years of age, this may indicate a lipid disorder. It oc-
curs quite commonly in the elderly, however, which may be 
due to the aging process rather than a lipid disorder. 

 TECHNIQUE 

 STEP 2 Inspect the Skin around the Eyes 
 For a detailed discussion of how to inspect the skin, see 
Chapter 8. 

 ABNORMALITIES  Xanthelasma of eyelids are lipid-fi lled le-
sions of the skin that are commonly located in the periorbital 
arc of the eye (Fig. 12.18). 

 TECHNIQUE 

 STEP 3 Inspect the Skin around the Elbows, Knuckles, 
Buttocks, Soles, Palms, and Achilles Tendon 
 ABNORMALITIES  Xanthomas in any of these areas may in-
dicate a lipid disorder and are consistent with severe forms 
of hypercholesterolemia (Fig. 12.19). 

 FIGURE 12.17  Corneal arcus. (Reprinted with permission 
from Tasman W, Jaeger EA, Augsburger JJ, et al.  The Wills Eye 
Hospital Atlas of Clinical Ophthalmology , 2nd ed. Philadelphia: 
Lippincott Williams & Wilkins, 2001.) 

 FIGURE 12.18  Xanthelasma. (Reprinted with permission 
from Goodheart HP.  A Photoguide of Common Skin Disorders: 
Diagnosis and Management . Philadelphia: Lippincott Williams & 
Wilkins, 1999.) 

 FIGURE 12.19  Xanthomas. (Reprinted with permission from 
Goodheart HP.  A   Photoguide of Common Skin Disorders: Diagno-
sis and Management . Philadelphia: Lippincott Williams & Wilkins, 
1999.) 
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 INTERVIEW  Does the child have any trouble breathing? 
Any trouble running and playing? Does the child tire eas-
ily? Does the child have any history of heart problems? Any 
siblings with heart problems? Is there a family history of high 
cholesterol? 

 ABNORMALITIES  When hyperlipidemia occurs in child-
hood, it usually results from a genetic cause; it is important 
to determine this for proper evaluation and treatment. 

 Physical examination of the pediatric patient is very similar 
to that of the adult. The major differences in children include 
location of the apical impulse, faster heart rate, heart rhythm 
of sinus arrhythmia, occurrence of S 3 , and heart murmurs. Be-
cause the pediatric patient’s heart lies more horizontal in the 
chest wall than it does in adults, the apical impulse is palpated 
at the fourth intercostal space, just lateral to the midclavicu-
lar line. During auscultation, several differences may be found 
that are considered to be abnormal in adults but normal in 
pediatric patients. The heart rate typically ranges from 70 to 
170 bpm in a newborn and gradually slows as the child ages, 
ranging from 70 to 110 bpm by 10 years of age. The heart 
rhythm of the child is commonly sinus arrhythmia, during 
which the heart rate speeds up with inspiration and slows 
down with expiration; this is considered to be normal in chil-
dren. When listening for heart sounds, an S 3  is occasionally 
heard, especially at the apex; again, this is considered to be 
normal in children. Heart murmurs can also commonly be 
heard in children. The murmur is considered to be normal 
(or innocent) if it is grade I or II, of short duration, does not 
radiate, and is heard at the pulmonic area. 

 Geriatric Patients 
 Geriatric patients require additional questions to be asked of 
either the patient or the caregiver. 

 INTERVIEW  Do you have a history of heart disease (hyper-
tension, heart failure)? What medications (if any) do you take 
for your heart? Any problems with dizziness, losing your bal-
ance, falls, or ability to climb stairs? Do you take care of your 
medicine by yourself at home? Does anyone help you with 
your medicine? What do you do when you forget to take 
your medicine? 

 ABNORMALITIES  The elderly are more sensitive to certain 
adverse effects of cardiovascular medications (e.g., dizzi-
ness and losing balance), which may increase their risk of 
falls. If an elderly patient experiences adverse effects from 
medication, he or she may become nonadherent to that 
medication, especially antihypertensives and lipid-lowering 
drugs, because these conditions are asymptomatic. 

 Aging causes several hemodynamic changes even in the ab-
sence of cardiovascular disease. After age 60 years, peripheral 
resistance increases and compliance decreases, which causes 
the systolic blood pressure to rise with no signifi cant change 
in the diastolic pressure. Thus, the occurrence of isolated sys-
tolic hypertension (systolic blood pressure �140 mm Hg and 
diastolic blood pressure  � 90 mm Hg) also increases after age 
60 years. In addition, elderly patients are more susceptible to 
orthostatic hypotension (i.e., sudden drop in blood pressure 
when rising to a sitting or standing position), which is also 

 ■  Chest x-ray can provide information about the position 
and overall size of the heart which can be benefi cial as the 
heart can be enlarged with HF. 

 ■  The ECG is a graphic illustration of the electrical impulses 
that occur during the cardiac cycle. It is useful in identifying 
abnormal heart rhythms and in diagnosing MI, ventricular 
hypertrophy, and conduction defects. 

 ■  The exercise stress test is a noninvasive procedure during 
which the patient engages in a physical activity (e.g., walk-
ing on a treadmill) while his or her blood pressure, heart 
rate, and ECG are continuously monitored. The speed and 
grade of incline are slowly increased to raise the heart rate 
to between 80% and 90% of maximal. This procedure 
stresses the heart. The test is stopped and considered to 
be positive if the patient experiences chest pain, dyspnea, 
fatigue, tachycardia, hypertension, or ECG changes. These 
signs or symptoms indicate possible coronary disease or 
occlusion. If the patient reaches his or her target heart rate 
and does not experience any symptoms or ECG changes, 
the test is considered to be negative and indicates no coro-
nary insuffi ciency. 

 ■  Pharmacological stress test is a more invasive type of stress 
test where a pharmacological agent is given that causes 
the heart to have stress. A pharmacological stress test is 
done instead of an exercise stress test if a patient is not 
able to walk on the treadmill (limited mobility, serious ill-
ness, etc.). Depending on the type of pharmacological agent 
given, the results of the test are determined based on the 
same signs and symptoms as the exercise stress test or by 
radiological imaging. 

 ■  Coronary angiography is a procedure in which a catheter 
is passed into the heart through a peripheral vein or ar-
tery. Once in place, various cardiac functions are evaluated 
(e.g., cardiac output). Radiographic dye is also injected 
into the heart for use with continuous radiographs of the 
heart, which can be viewed from a computer screen. This 
procedure is used primarily to evaluate the severity of 
occlusive CHD. 

 ■  The echocardiogram is a noninvasive ultrasound procedure 
that evaluates the structure and function of the heart. 

 ■  Ambulatory electrocardiography, or Holter monitoring, 
can be used to detect the cardiac rhythm or ECG abnor-
malities during ordinary daily activities. The patient wears 
a portable ECG recording device over a 24- to 48-hour 
period and has the ability to capture the time of potential 
arrhythmia symptoms on the device. This enables the cardi-
ologist to connect the timing of the symptoms with the car-
diac rhythm at that same time, which allows for diagnosis 
of arrhythmia disorders. 

 ■  Computed tomography (CT) scanning is a noninvasive 
imaging method that can evaluate the coronary arteries, 
valves, pericardium, presence of cardiac masses, chamber 
size, and chamber wall thickness. 

 Special Considerations 
 Pediatric Patients 
 Pediatric patients require additional questions to be asked of 
the parent or guardian. 
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gastrointestinal, pulmonary, gallbladder, or musculoskeletal 
disorders. Common causes of the various types of chest pain 
include: 

 ■ Cardiac:  CAD, aortic valvular disease, pulmonary hyper-
tension, mitral valve prolapse, and pericarditis 

 ■ Musculoskeletal:  arthritis, pleuritis, and trauma 
 ■ Gastrointestinal:  ulcer disease, gastritis, hiatal hernia, pan-
creatitis, cholecystitis, and gastroesophageal refl ux disease 

 Table 12.1 lists the differentiating characteristics of cardiac 
chest pain or angina from other possible causes. Chest pain 
related to gastrointestinal causes is usually related to food con-
sumption and is relieved with antacids. Musculoskeletal chest 
pain is related to physical effort or trauma and is often relieved 
with heat, rest, and/or medications. Angina pectoris may be 
induced by physical exertion or emotional upset and is usually 
relieved by rest or nitroglycerin administration. Chest pain can 
also be caused by various medications (Box 12.10). 

 Dyspnea 
 Dyspnea is the subjective feeling of diffi cult breathing or 
“shortness of breath.” Patients may report that they “can’t 
get enough air.” Various causes of dyspnea include: 

 ■ Cardiac:  HF and MI 
 ■ Pulmonary:  obstructive lung disease, asthma, restrictive 
lung disease, and pulmonary embolism 

 ■ Emotional:  anxiety 

 Patients with dyspnea caused by a cardiac condition usu-
ally complain of dyspnea that is brought on by exertion. Dys-
pnea on exertion can result from HF, angina, arrhythmias, 

a common adverse effect of antihypertensive medications. 
To maintain cardiac output, the stroke volume increases in 
elderly patients. In addition, left ventricular wall thickness 
increases, as does the collagen content of the arteries and 
endocardium. 

 When auscultating the elderly patient’s heart, an S 4  may 
normally be heard. An S 3  is rarely heard, however, and should 
be considered abnormal. Occasionally, the elderly patient will 
have premature atrial beats on the ECG, but this type of ar-
rhythmia does not always indicate cardiovascular disease. 

 Pregnant Patients 
 Pregnant patients also require additional questions to be 
asked. 

 INTERVIEW  Have you had high blood pressure in the past 
or during previous pregnancies? How often do you have 
your blood pressure checked? Have you had any high blood 
pressure during this pregnancy? Do you have any swelling in 
your feet, ankles, or lower legs? Has your cholesterol been 
elevated previously, or is this the fi rst time during this preg-
nancy? Did you change your diet with this pregnancy? 

 ABNORMALITIES  It is important to determine whether dia-
betes, thyroid disease, or hyperlipidemia was present before 
pregnancy or is a result of the condition because treatment 
varies depending on the circumstance. If it occurred with 
previous pregnancies, then the patient has previous experi-
ence with the condition, and her history should be exam-
ined closely to ensure appropriate monitoring and therapy 
during the current pregnancy. 

 During pregnancy, the resting heart rate increases by ap-
proximately 10 to 15 bpm, but the blood pressure normally 
remains stable. As the uterus enlarges, the diaphragm is el-
evated, and the heart is moved up and to the left. Thus, palpa-
tion of the apical impulse is higher and more lateral than in 
nonpregnant patients. Auscultatory changes that occur with 
pregnancy include an easily heard and loud S 3  as well as a sys-
tolic murmur, which both disappear shortly after delivery. In 
addition, the ECG shows a slight left-axis deviation because 
of the heart’s altered position. 

   APPLICATION TO PATIENT SYMPTOMS 
 Because they are typically in a setting where the patient pres-
ents with a specifi c symptom (or symptoms), pharmacists 
need to be able to assess the patient’s symptom, to identify the 
most probable cause of the symptom, and to determine the 
most appropriate action needed to either correct or further 
evaluate the problem identifi ed. Common symptoms relating 
to the cardiovascular system include chest pain, dyspnea, and 
palpitations. 

 Chest Pain 
 Severe chest pain that occurs around the heart is termed  an-
gina pectoris . It is commonly caused by hypoxia of the myo-
cardium, which in turn results from an imbalance of oxygen 
supply and myocardial demand. Chest pain may not be in-
dicative of heart disease, however. It may also result from 

 ■  Alcohol 
 ■  Antiarrhythmics (fl ecainide, propafenone, quinidine) 
 ■  Antineoplastics (fl uorouracil, decitabine, dasatinib) 
 ■  Aspirin 
 ■  Bisphosphonates (risedronate) 
 ■  Calcium channel blockers (dihydropyridines) 
 ■  Corticosteroids 
 ■  Erythromycin 
 ■  Ferrous sulfate 
 ■  Nonsteroidal anti-infl ammatory drugs 
 ■  Pentamidine 
 ■  Potassium chloride 
 ■  Triptans (sumatriptan, frovatriptan, zolmitriptan, etc.) 

12.10 Medications That Can Cause 
Chest Paina,b

aNot all-inclusive.
bSome of these agents cause referred pain from gastrointestinal tract that 
feels like chest pain.
Adapted from Talbert RL. Ischemic heart disease. In: DiPiro JT, Talbert 
RL, Yee GC, et al, eds. Pharmacotherapy: A Pathophysiologic Approach, 
9th ed. New York: McGraw-Hill, 2014. http://accesspharmacy.mhmedical
.com/content.aspx?bookid=689&Sectionid=48811455. Accessed 
July 1, 2014. Lexi-Comp Online, Lexi-Drugs Online, Hudson, Ohio: Lexi-
Comp, Inc.; June 30, 2014; Ottervanger JP, Wilson JHP, Stricker BH. Drug-
induced chest pain and myocardial infarction. Reports to a national centre 
and review of the literature. Eur J Clin Pharmacol 1997;53:105–110. 
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or chronic pulmonary disease. PND occurs at night or when 
the patient is supine. The patient falls asleep normally, but he 
or she awakens 2 or several hours later gasping for air and 
coughing. The patient may need to rush to open the window 
and get some fresh air. PND is relatively specifi c for HF. Many 
times, PND is also associated with orthopnea. Because the 
dyspnea decreases in the upright position, the patient may 
need to use two or more pillows to sleep. Box 12.11 lists 
various medications that may induce or exacerbate dyspnea 
associated with HF. (For a discussion of dyspnea caused by 
respiratory disorders, see Chapter 11.) 

 Palpitations 
 A palpitation is an uncomfortable feeling or sensation in the 
chest that is associated with a wide variety of arrhythmias. Pa-
tients may describe palpitations as their heart “beating fast,” 
“fl uttering,” “beating irregularly,” “pounding,” “jumping,” 
or “skipping beats.” Patients may also complain of SOB or 
light-headedness with exertion, which results from decreased 
cardiac output secondary to a possible arrhythmia. Palpi-
tations are common and do not necessarily indicate heart 
disease. Causes of palpitations include: 

 ■  Arrhythmias 
 ■  Fever 
 ■  Hypoglycemia 
 ■  Anxiety 

 ■  Aortic stenosis 
 ■  Hyperthyroidism 
 ■  Heart murmurs 
 ■  Tobacco 
 ■  Caffeine 

 Drugs that may induce palpitations are listed in Box 12.12. 

 Risk Factors for Coronary Heart Disease 
 The pharmacist is in the perfect position to evaluate risk for 
CHD because patients frequently bring in prescriptions for 
hypertension, diabetes, and high cholesterol, which are CHD 
risk factors. In addition, customers may request over-the-
counter (OTC) medications or herbal products to treat these 
diseases. Specifi c examples of situations in which a pharma-
cist could assess the patient’s overall risk for developing CHD 
include patients who bring in prescriptions for antihyperten-
sive, antidiabetic, or dyslipidemic medications; patients with 
high blood pressure, high blood glucose levels, or high cho-
lesterol during health screenings in the pharmacy; patients 
who smoke, are overweight, or are inactive (i.e., do not regu-
larly exercise); and patients who inquire about or purchase 
smoking cessation products. Patients may also be concerned 
because of a strong family history of premature CHD. The 
pharmacist should evaluate all CHD risk factors and educate 
the patient accordingly. If needed, the pharmacist should also 
refer the patient to his or her primary care provider for fur-
ther risk evaluation and possible treatment. Aggressive goals 
and treatment for blood pressure, glucose, and cholesterol 
signifi cantly decrease the chance of CHD. 

 ■   � -Blockers b  (propranolol, metoprolol, atenolol) 
 ■  Calcium channel blockers b  (diltiazem, verapamil, 

nifedipine) 
 ■  Antiarrhythmics (disopyramide, quinidine, sotalol, ami-

odarone, moricizine) 
 ■  Amphetamines 
 ■  Antineoplastics (cyclophosphamide, dasatinib, dauno-

mycin, doxorubicin, epirubicin) 
 ■  Bevacizumab 
 ■  Cocaine 
 ■  Corticosteroids 
 ■  Erythropoietin 
 ■  Estrogens 
 ■  Hydralazine 
 ■  Methyldopa 
 ■  Minoxidil 
 ■  Nonsteroidal anti-infl ammatory drugs 
 ■  Prazosin 
 ■  Thiazolidinediones (rosiglitazone, pioglitazone) 
 ■  Drugs that are high in sodium 

12.11 Medications That May Induce
Heart Failurea

aNot all-inclusive.
b�-Blockers and verapamil may be benefi cial in diastolic heart failure. 
�-Blockers may also counteract autonomic hyperactivity in systolic dys-
function.
Adapted from Feenstra J, Grobbee DE, Remme WJ, et al. Drug-induced 
heart failure. J Am Coll Cardiol 1999;33:1152–1162; Parker RB, Nappi JM, 
Cavallari LH. Chronic heart failure. In: DiPiro JT, Talbert RL, Yee GC, et al, 
eds. Pharmacotherapy: A Pathophysiologic Approach, 9th ed. New York: 
McGraw-Hill, 2014. http://accesspharmacy.mhmedical.com/content.aspx
?bookid=689&Sectionid=45310471. Accessed July 1, 2014; Lexi-Comp 
Online, Lexi-Drugs Online, Hudson, Ohio: Lexi-Comp, Inc.; June 30, 2014.

 ■  Amphetamines 
 ■  Amphotericin B 
 ■  Anagrelide 
 ■  Antiarrhythmics (digoxin, quinidine, fl ecainide, procain-

amide, amiodarone, dofetilide, sotalol) 
 ■  Antineoplastics (dasatinib, daunorubicin, doxorubicin, 

epirubicin) 
 ■  Antipsychotics (phenothiazine, haloperidol, 

thioridazine) 
 ■  Caffeine 
 ■  Bronchodilators (theophylline,  � -agonists) 
 ■  Cocaine 
 ■  Hydralazine 
 ■  Levothyroxine 
 ■  Sympathomimetics 

 ■  Appetite suppressants 
 ■  Decongestants (pseudoephedrine) 

 ■  Tricyclic antidepressants (amitriptyline) 

12.12 Medications That Can Cause
Palpitationsa

aNot all-inclusive.
Adapted from Albrecht CA. Proarrhythmia with non-antiarrhythmics. 
Cardiology 2004;102:122–139; Sanoski CA, Bauman JL. The arrhythmias. 
In: DiPiro JT, Talbert RL, Yee GC, et al, eds. Pharmacotherapy: A 
Pathophysiologic Approach, 9th ed. New York: McGraw-Hill, 2014. 
http://accesspharmacy.mhmedical.com/content.aspx?bookid=689&
Sectionid=48811457. Accessed July 1, 2014; Lexi-Comp Online, 
Lexi-Drugs Online, Hudson, Ohio: Lexi-Comp, Inc.; June 30, 2014.
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 C A S E  S T U D Y  1 2 . 1 
 JH is a 60-year-old white man with a history of CAD and 
gastritis. He returns to the pharmacy requesting a refi ll 
of his sublingual nitroglycerin and complaining that the 
last bottle didn’t work very well. In reviewing his medi-
cation profi le, the pharmacist notices that it has been 
nearly a year since his last refi ll. During counseling, JH 
states that he has had a few attacks of chest pain during 
the last couple of months. 

 ASSESSMENT OF THE PATIENT 
 Subjective Information 
 A 60-YEAR-OLD WHITE MAN COMPLAINING OF CHEST PAIN 

 WHERE IS THE PAIN?  In my chest. 

 DOES IT RADIATE OR SPREAD TO ANY OTHER SPOT?  
It moves to my jaw and down my left arm. 

 HOW OFTEN HAVE YOU HAD CHEST PAIN IN THE LAST 
MONTH?  Twice. 

 HOW LONG DOES THE PAIN LAST?  About 5 to 10 minutes, 
depending on what I am doing. 

 HOW WOULD YOU DESCRIBE THE PAIN?  Like someone is 
sitting on my chest or heavy pressure on my chest. 

 WHAT CAUSES THE PAIN?  It usually happens when I am 
mowing the lawn or get into an argument with my son. 

 DO YOU HAVE ANY OTHER SYMPTOMS?  No. 

 DOES ANYTHING MAKE THE PAIN WORSE?  No. 

 WHAT MAKES THE PAIN BETTER?  If I lie down and rest, 
it usually goes away. I tried some nitroglycerin this last 
time, but it didn’t help at all. 

 DO YOU KEEP THE NITROGLYCERIN TABLETS IN THE 
BOTTLE DISPENSED FROM THE PHARMACY?  No, I keep 
them in my pillbox. 

 WHERE DO YOU KEEP YOUR NITROGLYCERIN STORED AT 
HOME?  On the window sill by the kitchen sink or in my 
pocket. 

 DO YOU FEEL ANY FLUSHING OR HEADACHE AFTER YOU 
USE THE SUBLINGUAL NITROGLYCERIN?  No. 

 WHAT PRESCRIPTION MEDICATIONS DO YOU TAKE? 
Atenolol and Zantac. 

 HOW OFTEN DO YOU FORGET TO TAKE YOUR MEDICINE? 
I forget the atenolol two to three times a week. I just take 
the Zantac after I eat a big meal. 

 HAS YOUR DOCTOR PRESCRIBED ANY NEW 
MEDICATIONS?  No. 

 HAVE YOU BEEN TAKING ANY NONPRESCRIPTION 
MEDICATIONS?  Yes, antacids for heartburn. When the 
nitroglycerin didn’t help my chest pain, I thought it 
might be heartburn, so I tried some antacid, but that 
didn’t really help either. 

 HAVE YOU INCREASED THE AMOUNT OF SPICY FOOD, 
COFFEE, OR ALCOHOL YOU ARE CONSUMING?  No. 

 Objective Information 
 Computerized medication profi le: 

 ■  Atenolol: 50 mg, one tablet daily; No. 90; Refi lls: 11; 
Patient obtains refi lls every 45 to 60 days. 

 ■  Zantac (ranitidine): 150 mg, one tablet every 12 hours; 
No. 60; Refi lls: 6; Patient obtains refi lls every 90 to 
120 days. 

 ■  Nitrostat (nitroglycerin sublingual): 0.4 mg, put one tab-
let under the tongue as needed for chest pain; No. 25; 
Refi lls: 3; Patient obtained last refi ll 11 months ago. 

 Patient in no acute distress 
 No SOB or light-headedness 
 Heart rate: 90 bpm 
 Blood pressure: 130/78 mm Hg 
 Respiratory rate: 16 rpm 
 Heart auscultation: regular rate and rhythm, no murmur 

 DISCUSSION 
 The concern in this case centers around the occurrence 
of JH’s chest pain. The pharmacist needs to determine 
whether the increase in chest pain is caused by angina, a 
fl are in JH’s gastritis, medications that he is taking, or an-
other type of problem. JH describes the pain like some-
one is sitting on his chest, and he can feel it in his jaw 
and down his left arm. It is caused by physical exertion 
(mowing the lawn) or emotional upset (an argument with 
his son). During the episodes, stopping his activity and 
resting relieves the pain. When the pain occurred the 
last time, however, he tried the sublingual nitroglycerin 
fi rst, and it did not relieve the pain. He then tried an ant-
acid, but that did not help either. JH is nonadherent to 
his atenolol and does not store his nitroglycerin properly 
or refi ll it very frequently. On inspection, the pharmacist 
notices that JH is breathing normally and appears to be 
at rest and in no current distress or pain. His vital signs 
and heart sounds are all normal. 

 After evaluating and synthesizing all the patient’s 
subjective and objective information, the pharmacist 
concludes that JH’s chest pain is most likely angina that 
is possibly uncontrolled because of nonadherence to 
the atenolol. The pharmacist also identifi es that the 
nitroglycerin did not relieve JH’s chest pain because of 
decreased potency, which was probably caused by im-
proper storage and infrequent refi lling of the medicine. 

 Because JH is in no current distress and his vital 
signs and heart sounds are all normal, the pharmacist 
calls JH’s physician and discusses JH’s symptoms and 
problems of nonadherence to the atenolol. The phar-
macist recommends that the patient be seen as soon as 
possible and physician agrees. The pharmacist educates 
JH about the importance of adherence to his drug 
therapy and that proper storage and frequent refi lls are 
needed for appropriate stability of the sublingual nitro-
glycerin. The pharmacist also instructs JH about how 
to properly take nitroglycerin. If the pain isn’t relieved 
after 5 minutes, he should take another tablet and call 
911 because he may be having an MI. He can take a 
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 C A S E  S T U D Y  1 2 . 1  ( c o n t i n u e d ) 
maximum of 3 tablets over 15 minutes. The pharmacist 
arranges a follow-up phone call with the patient in 2 
weeks to monitor occurrence of his chest pain, storage 
of the sublingual nitroglycerin, and adherence to the 
atenolol. 

 PATIENT CARE PLAN 

 Patient Name: JH 
 Medical Problems: 

 CHD 
 Gastritis 

 Current Medications: 
 Atenolol 50 mg, one tablet daily; No. 90; Refi lls: 11 
 Zantac (ranitidine) 150 mg, one tablet every 

12 hours; No. 60; Refi lls: 6 
 Nitrostat (nitroglycerin sublingual) 0.4 mg, put one 

tablet under the tongue as needed for chest 
pain; No. 25; Refi lls: 3 

 S: A 60-year-old white man complaining of chest 
pain that radiates to his jaw and left arm. Feels 
like “someone is sitting on my chest.” Usually 
occurs with mowing the lawn or an argument with 
his son. Is relieved with rest. Is not relieved with 
nitroglycerin or antacids. 

 Adherence:  Forgets middle dose of atenolol nearly 
every day and occasionally forgets evening dose. Stores 
nitroglycerin on window sill in plastic pillbox and has 
not had it refi lled for 11 months. 

 O: Patient in no acute distress. No SOB or light-
headedness. 

 Heart rate:  90 bpm 
 Blood pressure:  130/78 mm Hg 
 Respiratory rate:  16 rpm 
 Heart auscultation:  regular rate and rhythm 

 A: 1.  Angina pectoris, possibly caused by 
nonadherence to the atenolol therapy 

2.  Improper storage and refi ll rate of the 
nitroglycerin 

3. Nonadherence to Zantac 

 P: 1.  Call patient’s physician and recommend that 
he be seen as soon as possible. 

2.  Educate JH about the importance of 
adherence to his drug therapy and that 
proper storage and frequent refi lls are needed 
for the stability of the sublingual nitroglycerin. 

3.  Instruct JH about proper use of the 
nitroglycerin and when to call 911. 

4.  Educate JH about how chest pain from 
gastrointestinal causes would present versus 
chest pain from cardiac causes. 

5.  Discuss Zantac use with his physician at next 
visit and possibly change to an OTC product. 

6.  Follow-up phone call in 2 weeks to moni-
tor chest pain, adherence with atenolol, and 
proper storage of sublingual nitroglycerin 

 Pharmacist:  Jane Doe, Pharm.D. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 
  1. Differentiate the varying characteristics of cardiac, 

gastrointestinal, and musculoskeletal chest pain. 
  2. What factors can precipitate stable angina? 
  3. Compare and contrast the various interview questions 

that are useful in differentiating the types of chest pain. 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. In the case of JH, how would the pharmacist’s assessment 
and plan change if the patient had burning chest pain fol-
lowing a very large meal, which was relieved with antacids? 

  2. A 54-year-old woman complains of severe chest pain that 
she describes as a heavy pressure on her chest that has 
been continuing for the past 45 minutes. She is also ex-
periencing SOB, nausea, sweating, and light-headedness. 
What would be the assessment and plan for this patient? 

 C A S E  S T U D Y  1 2 . 2 
 AR is a 67-year-old man who comes into the pharmacy 
after walking a short distance from his car. As the patient 
is requesting a refi ll of his digoxin, the pharmacist 
notices that AR is having some diffi culty breathing. The 
pharmacist approaches AR and asks him to step into the 
consultation room to assess his breathing. 

 ASSESSMENT OF THE PATIENT 
 Subjective Information 
 A 67-YEAR-OLD MAN WITH SOB 

 MR. R., I NOTICED YOU SEEM SHORT OF BREATH TODAY. 
IS THIS NORMAL FOR YOU?  Not really, but over the past 
few weeks, it seems I have been more short of breath. 

 WHAT TYPE OF ACTIVITY BRINGS ON YOUR SHORTNESS 
OF BREATH?  Usually if I walk a long way. 

 HOW MANY BLOCKS CAN YOU WALK NOW BEFORE YOU 
BECOME SHORT OF BREATH?  About one or two blocks. 

 HOW MANY BLOCKS COULD YOU WALK 6 MONTHS 
AGO?  About six or eight blocks. 
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 HOW OFTEN DO YOU WAKE UP AT NIGHT WITH SHORT-
NESS OF BREATH?  Occasionally, two or three times a 
week. 

 HOW MANY PILLOWS DO YOU NEED TO SLEEP AT 
NIGHT?  Sometimes one pillow is okay, and sometimes I 
need two. 

 DO YOU EXPERIENCE ANY OTHER SYMPTOMS WITH THE 
SHORTNESS OF BREATH? CHEST PAIN? NAUSEA? LIGHT-
HEADEDNESS OR DIZZINESS?  No. 

 DOES THE SHORTNESS OF BREATH INTERFERE WITH 
YOUR ACTIVITIES OF DAILY LIVING?  No, not really. I just 
can’t work as hard as I used to. 

 WHAT MEDICAL PROBLEMS DO YOU HAVE?  I have heart 
failure, high blood pressure, and arthritis. 

 WHAT PRESCRIPTION MEDICATIONS DO YOU TAKE?  I 
take a couple of pills for my heart failure and another 
tablet for my blood pressure. I don’t know the names of 
them. 

 HOW OFTEN DO YOU FORGET TO TAKE YOUR 
MEDICATION?  Probably once or twice a month. 

 WHAT NONPRESCRIPTION OR OVER-THE-COUNTER 
MEDICATIONS DO YOU TAKE?  I take some antacid for 
heartburn and ibuprofen for my arthritis when it fl ares up. 

 HOW OFTEN DO YOU TAKE THE ANTACID AND THE 
IBUPROFEN?  Over the past month or so, I’ve needed 
the antacid four or fi ve times during the day and the 
ibuprofen two tablets every 3 or 4 hours throughout the 
day about fi ve or six times a week. 

 WHAT TIME DO YOU TAKE THE ANTACID?  Right after 
breakfast and then about every 3 or 4 hours until 
bedtime. 

 WHAT TIME DO YOU TAKE YOUR MEDICINE FOR YOUR 
HEART FAILURE?  I usually take it right after breakfast. 

 WHAT TIME DO YOU TAKE YOUR OTHER MEDICINE?  I 
take my blood pressure medicine after breakfast, lunch, 
and dinner. 

 Objective Information 
 Computerized medication profi le: 

 ■  Lanoxin (digoxin): 0.25 mg, one tablet every morning; 
No. 30; Refi lls: 11; Patient obtains refi lls every 25 to 
35 days. 

 ■  Altace (ramipril): 10 mg, one capsule once a day; 
No. 30; Refi lls: 11; Patient obtains refi lls every 25 to 
35 days. 

 ■  Coreg (carvedilol): 25 mg, twice a day; No. 60; Refi lls: 
11; Patient obtains refi lls every 25 to 35 days. 

 Patient in no acute distress and no use of accessory 
muscles 

 Respiratory rate: 18 rpm 
 Heart rate: 90 bpm 
 Blood pressure: 136/84 mm Hg 

 Lung auscultation: bilateral crackles in lower lung fi elds 
 Heart auscultation: regular rate and rhythm, a possible 

S 3  gallop, and no murmur 
 Extremities: bilateral 2 to 3 �  pitting edema 

 DISCUSSION 
 Because dyspnea can be caused by both pulmonary 
and cardiovascular abnormalities, obtaining a thorough 
history from patients who complain of SOB is important. 
In the case of AR, he has had a recent increase of SOB 
with exertion, and the pharmacist needs to determine 
the cause. AR also occasionally needs more than one 
pillow to sleep at night because of possible orthopnea. 
AR has a history of HF, which is being treated with 
digoxin, ramipril, and carvedilol. He is also taking 
ibuprofen for his arthritis and an antacid for frequent 
heartburn. On inspection, AR is in no acute distress and 
is not using accessory muscles to help with respiration. 
His respiratory rate and blood pressure are normal, and 
his heart rate is on the high end of the normal range. 
Bilateral crackles and a possible S 3  gallop are heard on 
lung and heart auscultation, respectively. Palpation of 
AR’s extremities shows 2 to 3 �  pitting edema. Because 
AR has a history of HF and currently has several of the 
subjective complaints and objective signs of HF, the 
pharmacist concludes that AR has a mild exacerbation 
of HF. 

 Next, the pharmacist must decide the cause of 
the exacerbation, which includes several possibilities: 
physiological worsening of the heart failure, improper 
drug selection, subtherapeutic drug dosing, patient 
medication nonadherence, medications, or drug interac-
tions. To determine the most likely cause, the pharmacist 
must evaluate each possibility. Physiological worsening 
of the heart failure would be illustrated by worsening of 
the patient’s subjective complaints (e.g., SOB, dyspnea 
on exertion, orthopnea, PND, cough, weakness, fatigue) 
and objective signs (S 3  gallop, crackles, refl ex tachycar-
dia, increased blood urea nitrogen, left ventricular hy-
pertrophy), some of which would need to be determined 
by tests at the physician’s offi ce (e.g., chest radiography, 
ECG, blood urea nitrogen). Appropriate drug treatment 
for HF includes ACE inhibitors,  � -blockers, digoxin, 
ARBs, diuretics, aldosterone, and vasodilators. Appro-
priate dosing of these is determined by the appropri-
ate dosage range of the medication, relief of patient 
signs and symptoms, and serum drug concentrations 
(e.g., digoxin). Patient nonadherence can be evaluated 
by asking the patient how he or she takes the medica-
tion, asking the patient how often he or she forgets to 
take the medication, and by checking pharmacy refi ll 
records. For medications that can cause drug-induced 
HF, see Box 12.11. 

 Evaluating the causes in AR reveals the following: 
AR has symptoms of physiological worsening of the 
HF; however, more tests are needed to conclusively 
determine this. AR’s HF is being treated with appropri-
ate medications; however, a diuretic might be benefi cial 
because of AR’s peripheral edema, which is a sign of 
fl uid overload. The dosages of medication are within 
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 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. AR comes back to the pharmacy for his follow-up as-
sessment and is still experiencing SOB with exertion. 
What questions should the pharmacist ask to evaluate 
AR’s SOB? 

  2. What physical examination procedures would be use-
ful to further evaluate AR? What information will these 
procedures provide? 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What signs and symptoms are commonly associated 
with HF? 

  2. What medications may induce or exacerbate HF? 
  3. Differentiate the S 3  from the S 1  and S 2  sounds. What is 

the signifi cance of S 3  in HF? 

 C A S E  S T U D Y  1 2 . 2  ( c o n t i n u e d ) 
the normal range. The serum digoxin concentration 
is unknown. AR is taking ibuprofen frequently, which 
can cause drug-induced HF. AR is adherent to his 
medications; however, he is taking antacids at the same 
time that he is taking the digoxin, which can decrease 
the absorption of digoxin and, thus, the digoxin’s effec-
tiveness. Digoxin toxicity can also cause gastrointestinal 
adverse effects such as anorexia, nausea/vomiting, and 
abdominal pain. After evaluating all the possibilities, the 
pharmacist concludes that AR may be having an exacer-
bation of HF possibly caused by a drug interaction with 
the digoxin and antacid, frequent use of the ibuprofen, 
or both. 

 Because of AR’s peripheral edema and need of a 
serum digoxin concentration, the pharmacist decides 
to contact AR’s physician and recommend a loop 
diuretic. The physician prescribes furosemide 20 mg 
every morning, recommends that AR use acetamino-
phen for his arthritis, and requests that AR come to her 
offi ce that afternoon for a digoxin level and then again 
in 2 weeks to check his electrolytes and to repeat the 
digoxin level. The pharmacist arranges the appoint-
ments for the patient; fi lls the new prescription; and 
counsels the patient about the furosemide, using the 
acetaminophen instead of ibuprofen, and using the 
antacids 1 to 2 hours before or after the digoxin. The 
pharmacist also schedules a follow-up assessment with 
AR in 4 weeks to evaluate his symptoms, medication 
effectiveness and side effects, respiratory rate, heart 
rate, blood pressure, lung and heart sounds, and pe-
ripheral edema. 

Occasionally needs two pillows to sleep at night. 
Adherence to medications. Takes digoxin and 
ramipril after breakfast and carvedilol after break-
fast and supper. 

 OTC medications:  Antacid every morning after break-
fast and then every 3 to 4 hours until bedtime. Ibu-
profen 200 mg, two tablets every 3 to 4 hours fi ve or 
six times per week. 

 O: Patient in no acute distress and no use of 
accessory muscles 

 Respiratory rate:  18 rpm 
 Heart rate:  90 bpm 
 Blood pressure:  136/84 mm Hg 
 Lung auscultation:  bilateral crackles in lower lung fi elds 
 Heart auscultation:  regular rate and rhythm, possible 
S 3  gallop, and no murmur 
 Extremities:  bilateral 2 to 3 �  pitting edema 

 A: 1.  Exacerbation of HF possibly caused by a drug 
interaction between digoxin and the antacid 
and frequent use of ibuprofen 

  2.  Gastrointestinal irritation most likely due to 
frequent use of ibuprofen 

 P: 1.  Call AR’s physician to discuss the patient’s 
condition and recommend a loop diuretic. 

  2.  New prescription: furosemide 20 mg every 
morning 

  3.  Follow-up appointment today to check 
digoxin level 

  4.  Educate the patient about proper use of 
furosemide. 

  5.  Recommend using acetaminophen 500 mg, 
two tablets every 6 hours as needed for 
arthritis pain instead of the ibuprofen to de-
crease gastrointestinal irritation and need for 
antacids. 

  6.  Educate patient about separating the use 
of antacids and medications by 1 to 2 hours 
and about taking the ramipril on an empty 
stomach. 

  7.  Schedule a follow-up assessment in 4 weeks to 
assess symptoms, medication effi cacy and side 
effects, respiratory rate, heart rate, blood pres-
sure, lung and heart sounds, and extremities. 

 Pharmacist:  John James, Pharm.D. 

 PATIENT CARE PLAN 

 Patient Name: AR 
 Medical Problems: 

 HF 
 Hypertension 
 Arthritis 

 Current Medications: 
 Lanoxin (digoxin) 0.25 mg, one tablet every morning 
 Altace (ramipril) 10 mg, one capsule once a day 
 Coreg (carvedilol) 25 mg, twice a day 

 S: A 67-year-old man with SOB after walking one to 
two blocks. Worsening over the past few weeks. 
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 C A S E  S T U D Y  1 2 . 3 
 RJ is a 32-year-old woman who presents to the phar-
macy asking if one of the new pain killers advertised 
on television would help the “fl utters” that she gets in 
her chest. Because the pharmacist is concerned that RJ 
might have an arrhythmia, she asks the patient to step 
into the consultation room to discuss her symptoms. 

 ASSESSMENT OF THE PATIENT 
 Subjective Information 
 A 32-YEAR-OLD WOMAN WHO COMPLAINS OF FLUTTERING IN HER 
CHEST 

 HOW LONG HAVE YOU HAD THE FLUTTERING IN YOUR 
CHEST?  For about the last week. 

 HOW FREQUENTLY DOES IT OCCUR?  Usually about once 
or twice a day. 

 HOW LONG DOES IT USUALLY LAST?  Only a few seconds, 
but it scares me that it might be my heart. 

 HAVE YOU NOTICED THE FLUTTERS AFTER YOU WORK 
HARD OR AFTER STRENUOUS EXERCISE? No. 

 DURING THESE FLUTTERS, HAVE YOU EVER HAD ANY 
LIGHT-HEADEDNESS OR FAINTED?  No. 

 HOW MUCH COFFEE, TEA, OR COLA DO YOU CONSUME 
EACH DAY?  I usually have three or four cups of coffee in 
the morning. 

 WHAT MEDICAL PROBLEMS DO YOU HAVE?  I’ve had high 
blood pressure for the last 5 years. 

 HAVE YOU EVER HAD PROBLEMS WITH YOUR HEART OR 
THYROID?  No. 

 WHAT PRESCRIPTION MEDICATIONS ARE YOU TAKING? 
Dyazide every morning. 

 HOW OFTEN DO YOU FORGET TO TAKE YOUR 
MEDICATION?  Probably once or twice a month. 

 WHAT NONPRESCRIPTION MEDICATIONS DO YOU TAKE? 
Usually nothing, but I’ve been taking a nasal decon-
gestant pill everyday this past week for my allergies 
and have been taking a pill for weight loss for the last 
few weeks. It’s supposed to help curb my appetite and 
enhance my metabolism. 

 DO YOU SMOKE?  No, I quit about 5 years ago after 
smoking for about 10 years. 

 DO YOU FREQUENTLY CONSUME ALCOHOL?  No. 

 Objective Information 
 Computerized medication profi le: 

 ■  Dyazide (hydrochlorothiazide/triamterene): one cap-
sule every morning for blood pressure control; No. 30; 
Refi lls: 11; Patient obtains refi lls every 25 to 35 days. 

 Patient in no acute distress 
 No palpitations, SOB, light-headedness, or dizziness 
 Heart rate: 110 bpm (regular rhythm) 

 Blood pressure: 136/78 mm Hg 
 Respiratory rate: 16 rpm 
 Heart auscultation: regular rate and rhythm, no murmur 
 Extremities: no edema present 

 DISCUSSION 
 When a patient complains of palpitations, the phar-
macist must ask a series of questions to clarify the 
symptoms and to determine possible causes of the 
palpitations. In the case of RJ, the pharmacist needs to 
determine if she is experiencing palpitations because of 
an arrhythmia or various other causes. RJ states that she 
has had these palpitations occasionally during the day 
for the past week. Her only medical problem is hyper-
tension. She denies any history of heart or thyroid prob-
lems. She does not smoke; however, she does consume 
a moderate amount of caffeine and has recently starting 
taking nasal decongestants and an appetite suppressant 
for weight loss, any of which could cause palpitations. 
On physical examination, the pharmacist fi nds that RJ 
has tachycardia but a regular heart rhythm. 

 After evaluating RJ’s subjective and objective infor-
mation, the pharmacist concludes that her palpitations 
probably result from a combination of excessive caf-
feine, the nasal decongestant, and the appetite suppres-
sant. The pharmacist also concludes that a referral to the 
patient’s physician is not warranted at this time because 
RJ has a normal heart rhythm and has not experienced 
any light-headedness or dizziness with the palpitations. 
The pharmacist educates RJ about slowly decreasing her 
caffeine consumption, avoiding withdrawal effects, and 
discontinuing the oral decongestant and the appetite 
suppressant. The pharmacist also recommends that RJ 
use a nasal spray decongestant, if needed, to control 
allergy symptoms and educates RJ about proper diet 
and exercise for weight loss. In addition, the pharmacist 
teaches RJ how to monitor her heart rate at home, in-
structing her about both normal and abnormal fi ndings. 
The pharmacist schedules a follow-up appointment in 
2 weeks to check RJ’s heart rate and rhythm, occurrence 
of palpitations, and weight. 

 PATIENT CARE PLAN 

 Patient Name: RJ 
 Medical Problems: 

 Hypertension 
 Current Medications: 

 Dyazide (hydrochlorothiazide/triamterene), one 
capsule every morning 

 S: A 32-year-old woman complaining of a fl utter-
ing feeling in her chest for approximately the last 
week. Occurs approximately once or twice a day 
but lasts only a few seconds. Denies any dizziness, 
light-headedness, or fainting. Drinks three or four 
cups of coffee every morning. Adherent to Dya-
zide. Takes oral nasal decongestant everyday this 
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 C A S E  S T U D Y  1 2 . 3  ( c o n t i n u e d ) 

past week for allergies and OTC appetite suppres-
sant for weight loss; names and doses unknown. 
Does not smoke or drink alcohol. 

 O: Patient in no acute distress 

 Heart rate:  110 bpm (regular rhythm) 
 Blood pressure:  136/78 mm Hg 
 Respiratory rate:  16 rpm 
 Heart auscultation:  regular rate and rhythm; no murmur 
or gallop 
 Extremities:  no edema present 

 A: 1.  Palpitations and tachycardia probably caused 
by excessive caffeine, nasal decongestant, 
and appetite suppressant 

2. Hypertension: controlled 
 P: 1.  Patient education: adverse effects of too 

much caffeine and OTC products that may 
cause palpitations; slowly decrease coffee to 
one or two cups per day; appropriate diet 
and exercise for weight loss 

2.  Discontinue oral nasal decongestant and ap-
petite suppressant. 

3.  Recommend nasal spray decongestant for 
allergy symptoms, if needed. 

4.  Follow-up assessment in 2 weeks to monitor 
heart rate and rhythm, occurrence of palpita-
tions, and weight 

 Pharmacist:  Christina Smith, Pharm.D. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What signs and symptoms are associated with arrhyth-
mias? 

  2. What medications may cause palpitations? 
  3. Describe the ECG and its use in evaluating arrhythmias. 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. In the case of RJ, how would the pharmacist’s assess-
ment and plan change if the patient had complained of 
SOB and dizziness with her palpitations? 

  2. A 74-year-old man states that his heart feels as if it is 
skipping beats and is pounding in his chest. What ques-
tions should the pharmacist ask to assess his symptoms? 

C A S E  S T U D Y  1 2 . 4
 NR is a 46-year-old white man who appears at the phar-
macy counter with a prescription for lisinopril. He says 
that his physician told him his blood pressure was high 
and could lead to a heart attack. His father died of a 
heart attack at the age of 42 years, and NR is scared that 
it might happen to him as well. He asks that you hurry 
up and fi ll the prescription because he does not want to 
wait any longer to get started on this new medication. 

 ASSESSMENT OF THE PATIENT 
 Subjective Information 
 A 46-YEAR-OLD MAN WITH PRESCRIPTION FOR ANTIHYPERTENSIVE 
AND FRIGHTENED OF HAVING A HEART ATTACK 

 MR. R., IS THERE A REASON WHY YOU ARE SO ANXIOUS 
TO START THIS MEDICINE?  Yes. 

 WHAT DID THE DOCTOR TELL YOU WAS THE REASON 
FOR THIS MEDICINE?  To lower my blood pressure. 

 HAVE YOU EVER HAD ANY OTHER HEART PROBLEMS, 
SUCH AS HEART ATTACK, STROKE, OR HEART SURGERY 
BEFORE?  No, but it scares me. 

 WHY DOES IT SCARE YOU?  My dad was 42 when he died 
of a heart attack and my brother was 49 when he had 
bypass surgery. I’m scared to death it is going to happen 
to me. 

 HOW OLD ARE YOU NOW?  46 years old. 

 WELL, AGE AND HIGH BLOOD PRESSURE ARE RISKS 
FOR HEART DISEASE. IF IT IS OKAY WITH YOU, I WOULD 
LIKE TO ASK YOU ABOUT SOME OF THE OTHER RISK 
FACTORS. IF YOUR DOCTOR AND I ARE AWARE OF ALL 
YOUR RISK  FACTORS, WE CAN BETTER HELP YOU TO 
DECREASE YOUR CHANCE FOR HEART DISEASE.  Sure, go 
ahead and ask. 

 DO YOU HAVE DIABETES?  No. 

 DO YOU SMOKE?  No. 

 HAVE YOU EVER HAD YOUR CHOLESTEROL CHECKED? 
I don’t think I’ve ever had one taken. I’m sure I’m too 
young for them to need to check my cholesterol. 

 WHEN DID YOU EAT YOUR LAST MEAL?  Last night at sup-
per. I wasn’t hungry at breakfast this morning. 

 BECAUSE YOU ARE FASTING, I CAN CHECK YOUR 
CHOLESTEROL AND GLUCOSE HERE IN THE PHARMACY. 
WOULD YOU LIKE TO HAVE THAT DONE TODAY?  Yes. 

 OKAY, FIRST LET ME ASK A FEW MORE QUESTIONS. DO 
YOU TAKE ANY OTHER PRESCRIPTION MEDICATIONS? 
No. 

 DO YOU TAKE ANY OTHER MEDICATIONS, SUCH AS 
NONPRESCRIPTION MEDICATIONS, HERBALS, OR 
VITAMINS?  I have been taking an aspirin a day. Everyone 
says it will decrease your chance for a heart attack. 
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 WHAT DO YOU TYPICALLY EAT FOR BREAKFAST, LUNCH, 
AND DINNER?  I usually don’t eat breakfast. For lunch, I 
usually eat something quick—it varies quite a bit. Usually 
fast food, I guess. My wife usually makes dinner, and I 
eat whatever she fi xes. I usually don’t pay much atten-
tion to what I eat. 

 WHAT TYPE OF PHYSICAL ACTIVITY DO YOU DO?  I mow 
the lawn once a week, and that’s about it, I guess. 

 Objective Information 
 Computerized medication profi le: 

■  Aspirin EC: 325 mg, one tablet every morning; No. 100 

■  Prinivil (lisinopril): 5 mg, one tablet every morning for 
blood pressure; No. 30; Refi lls: 11; new prescription 
today 

 Weight: 185 lb 
 Height: approximately 5
10�
 Blood pressure: 150/102 mm Hg 
 Heart rate: 86 bpm 
 Total cholesterol: 256 mg/dL 
 Triglycerides: 188 mg/dL 
 HDL: 24 mg/dL 
 LDL: 194 mg/dL 
 Glucose: 82 mg/dL 

 DISCUSSION 
 Because NR has been diagnosed with hypertension 
and his father died from a heart attack at a young age, 
he is very concerned about also having a heart attack 
(i.e., CHD). The patient who comes in with prescriptions 
for medications to treat hypertension, diabetes, or high 
cholesterol or who may be at risk for these diseases 
should be evaluated for all CHD risk factors. NR has no 
history of CHD or ASCVD (i.e., heart attack, stroke, PVD, 
or bypass surgery). He is 46 years old and is now taking 
an antihypertensive medication. His father died of a 
heart attack, and his brother had bypass surgery, both 
during their 40s. NR does not currently smoke or have 
diabetes and is at normal weight for his height. NR has 
been fasting for more than 12 hours, so the pharmacist 
is able to obtain a lipid profi le in the pharmacy. His total 
cholesterol and LDL are high, and his HDL is low. The 
CHD risk factors that NR has include male age older 
than 45 years, family history of premature heart disease, 
hypertension, high LDL, and low HDL. In addition, he fre-
quently eats potentially high-fat/high-cholesterol foods 
(i.e., frequently eats fast food for lunch) and is inactive. 

 After evaluating all the risk factors, the next step is to 
determine therapy recommendations. Because his LDL 
is greater than 190 mg/dL, according to Figure 12.8, he 
should be placed on a high-intensity statin (see Table 12.3). 
His blood pressure is elevated and he is starting choles-
terol medicine with a goal blood pressure of  � 140/90 
mm Hg. The foundation of therapy is to work on lifestyle 
modifi cation in addition to medications. The pharmacist 
educates him about the DASH diet and various exercise 
tips. The pharmacist also encourages him to work with a 
dietitian and physical therapist and schedules a follow-up 
phone call in 2 weeks and an appointment in 1 month. 

 PATIENT CARE PLAN 

 Patient Name: NR 
 Medical Problems: 

 Hypertension 
 Current Medications: 

 Prinivil (lisinopril) 5 mg, one tablet every morning 
(new prescription today) 

 Aspirin EC 325 mg, one tablet every morning 

 S: A 46-year-old man presenting with prescription 
for lisinopril and complaining of being frightened 
about having a heart attack. Risk factors include 
a positive family history of CHD (brother CABG 
at age 49 years; father MI at age 42 years), age 
( � 45 years), and hypertension (prescription for 
lisinopril). No personal history of CHD (no previ-
ous MI, cerebrovascular accident, transient isch-
emic attack, PVD, or CABG), diabetes, or cigarette 
smoking. No regular exercise program. Doesn’t 
limit sodium or fat in diet; eats whatever he wants. 

 O: The patient is in no acute distress. 

 Weight:  185 lb 
 Height:  5
10� 
 Blood pressure:  150/102 mm Hg 
 Heart rate:  86 bpm 
 Total cholesterol:  256 mg/dL 
 Triglycerides:  188 mg/dL 
 HDL:  24 mg/dL 
 LDL:  194 mg/dL 
 Glucose:  82 mg/dL 

 A: 1.  Uncontrolled hypertension (goal  � 140/90 mm 
Hg) 

2.  Hyperlipidemia with LDL greater than 
190 mg/dL; candidate for high-dose statin 
therapy 

 P: 1.  Dispense prescription for lisinopril and edu-
cate patient about dosage, adverse effects, 
monitoring, and follow-up. 

2.  Dispense home blood pressure monitor and 
instruct patient about proper procedures and 
use of machine. 

3.  Patient needs to be educated about lifestyle 
modifi cations for lipids, BP, and overall health. 
Give patient educational handouts and discuss 
with him specifi cs about how he can progress 
to a healthier diet and exercise routine. Also 
give him the names/address/phone number of 
a local dietitian and physical therapist. 

4.  Schedule telephone follow-up appointment 
for 2 weeks to assess patient’s progress and 
encourage him to follow up with his provider 
as directed. If blood pressure is not at goal in 
1 month, medication should be increased or 
another medication should be considered. 

5.  Contact primary care provider to inform him 
or her of lipid values and to recommend high-
intensity statin therapy. 

 Pharmacist:  Max Monroe, Pharm.D. 
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 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What is the difference between HDL and LDL cholesterol? 
  2. What are some diseases or events that classify a patient 

as having ASCVD, also known as  CAD  or  CHD ? 
  3. What are the statin benefi t groups according to the 

ACC/AHA blood cholesterol guidelines? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. KP is a 66-year-old white man who presents to the phar-
macy for a lipid profi le, which reads as follows: total 
cholesterol, 240 mg/dL; triglycerides, 620 mg/dL; and 
HDL, 20 mg/dL. He also has a fasting blood glucose 
level of 198 mg/dL. What should the pharmacist recom-
mend to this patient? 

  2. PT is a 35-year-old, pregnant black woman who pres-
ents to the pharmacy asking what diet aid the phar-
macist would recommend to help her lose weight and 
decrease her cholesterol. She has just come from her 
physician, who told her that she was overweight and 
had dangerously high cholesterol. She wants to fi x 
the problem as soon as possible and asks the phar-
macist for advice. Her cholesterol profi le today reads 
as follows: total cholesterol, 280 mg/dL; triglycerides, 
290 mg/dL; and HDL, 38 mg/dL. How should the phar-
macist educate/counsel this patient? 
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GLOSSARY TERMS

 ◗ Arteriosclerosis
 ◗ Atherosclerosis
 ◗ Deep venous thrombosis 
(thrombophlebitis)

 ◗ Hypoxia
 ◗ Pulmonary embolism
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 ANATOMY AND PHYSIOLOGY OVERVIEW 
 Circulation of blood occurs through one continuous loop of arter-
ies and veins that are divided into pulmonary and systemic circuits 
(Fig. 13.1). The pulmonary circuit transports blood from the heart 
to the lungs, where it is oxygenated and then returned to the heart. 
The systemic circulation, or peripheral vascular system, includes ar-
teries, arterioles, veins, venules, and capillaries, which carry blood 
from the heart to all other organs and tissues and then return the 
blood back to the heart. In this chapter, only the peripheral vascular 
system is discussed; see Chapter 12 for a discussion of the pulmonary 
circulation. 

 Arteries 
 The heart pumps newly oxygenated blood through the arteries, arteri-
oles, and capillary beds to all the organs and tissues. The arteries are 
composed of thick, smooth muscle and elastic fi bers. These contractile 
and elastic fi bers help to resist the pressure that is generated when the 
heart forces blood into the systemic circulation. Major arteries of the 
systemic circulation include the aorta, carotid, subclavian, and iliac 
(Fig. 13.2).The aorta arches back behind the heart and descends down 
the middle of the body. Other arteries branch from the aorta and sup-
ply blood to the head, neck, and major organs within the abdomen. 
The carotid arteries ascend deep within the neck and supply blood to 
organs within the head and neck, including the brain. The subclavian 
arteries supply blood to the arms, chest wall, shoulders, back, and 
central nervous system. The iliac arteries carry blood to the pelvis and 
the legs. 

 Arteries in the Arm 
 After extending through the thoracic cavity, the subclavian artery be-
comes the axillary artery (Fig. 13.3). The axillary artery then crosses 
the axilla and becomes the brachial artery, which lies within the 
biceps-triceps groove in the upper arm. The brachial artery supplies 
the majority of blood to the arm. At the cubital fossa (i.e., the bend in 
the elbow), the brachial artery splits into the radial and ulnar arter-
ies, which extend through the lower arm and, in turn, branch into the 
palmar arches that supply blood to the hand. 

 Arteries in the Leg 
 After passing through the pelvic region, the iliac artery becomes the 
femoral artery, which travels down the thigh anteriorly (Fig. 13.4). 
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The femoral artery supplies blood to the skin and deep mus-
cles of the thigh. At the lower thigh, the femoral artery crosses 
posteriorly and becomes the popliteal artery. Below the knee, 
the popliteal artery divides into the anterior and posterior tib-
ial arteries. The anterior tibial artery travels down the front 
of the lower leg onto the dorsa of the foot and becomes the 
dorsalis pedis. The posterior tibial artery travels down the 
calf of the lower leg and branches into the plantar arteries 
within the bottom of the foot. 

 Veins 
 After being transported through the arterial vascular system 
and into the body’s tissues and organs, the blood empties into 
an elaborate venous network (Fig. 13.5) that eventually re-
turns it to the right atrium of the heart. The systemic veins 
run alongside the systemic arteries and have similar names; 
however, major differences exist between the arterial and ve-
nous systems in the neck and extremities. Arteries in these 

Head, neck, upper limbs

Pulmonary circulation

Trunk, lower limbs

Renal circulation

VENOUS
CIRCULATION

To pulmonary
circulation To systemic

circulation

ARTERIAL
CIRCULATION

Portal vein

Spleen, digestive tract

Hepatic circulation

RA

LA

LV
RV

FIGURE 13.1  The circulatory system. LA, left atrium; LV, 
left ventricle; RA, right atrium; RV, right ventricle.
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FIGURE 13.2  Major arteries of the systemic circulation.

areas are located deep beneath the skin and are protected 
by bones and soft tissues. In contrast, two sets of peripheral 
veins usually are found in the neck and extremities: one su-
perfi cial and the other deep. Superfi cial veins are close to the 
skin surface, can be easily seen, and help to regulate body 
temperature. When body temperature becomes abnormally 
low, the arterial blood supply to the skin is reduced and the 
superfi cial veins are bypassed. In turn, when the body be-
comes overheated, the blood supply to the skin increases and 
the superfi cial veins dilate. 

 Major veins of the systemic circulation include the superior 
vena cava, inferior vena cava, and jugular. The superior vena 
cava receives blood from the tissues and organs of the head, 
neck, chest, shoulders, and upper extremities. The inferior 
vena cava collects blood from most of the organs below the 
diaphragm. Venous blood from the head and face drains into 
the jugular vein, which is located within the neck. 

 Veins in the Arm 
 The palmar venous arches extend from the hand to the 
lower arm, where they become the ulnar and radial veins 
(Fig. 13.6). As the ulnar and radial veins reach the cubital 
fossa (i.e., the bend in the elbow), they combine to form the 
brachial vein. As the brachial vein extends through the upper 
arm, it joins the superfi cial veins of the arm to form the axil-
lary vein, which passes through the axilla and becomes the 
subclavian vein within the thoracic cavity. The subclavian 
vein carries blood from the arm and thoracic area into the 
superior vena cava. 
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 Veins in the Leg 
 Blood leaving the capillaries in each foot collects into a 
network of plantar veins (Fig. 13.7). The plantar network 
drains blood into the deep veins of the leg (i.e., the anterior 
tibial, posterior tibial, popliteal, and femoral veins). The su-
perfi cial, great saphenous, and small saphenous veins drain 

Aorta (abdominal)

Femoral a.

Popliteal a.

Anterior tibial a.

Dorsalis pedis a.

Dorsal arch

Posterior tibial a.

Iliac a.

FIGURE 13.4  Arteries in the leg.
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FIGURE 13.5  Major veins of the systemic circulation.

blood in the leg from the dorsal venous arch into the popliteal 
and femoral veins. 

 Special Considerations 
 Pediatric Patients 
 Physiological changes in blood pressure and pulse among 
pediatric patients are discussed in Chapter 5. 

 Geriatric Patients 
 As the body ages, the blood vessels become more rigid, lose 
elasticity, and grow thicker, which is commonly termed 

Deep palmar arch

Radial a.

Superficial palmar arch

Ulnar a.

Brachial a.

Subclavian a.

Common carotid a.

Axillary a.

FIGURE 13.3  Arteries in the arm.
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as a result of heart failure, prolonged sitting, or prolonged 
bed rest, which are all common conditions in elderly patients. 

 Pregnant Patients 
 An increase in progesterone levels causes a generalized vaso-
dilation. As the fetus grows, the uterus expands and progres-
sively obstructs return of venous blood from the iliac veins 
and the inferior vena cava. This decrease in venous blood 
return increases venous pressure in the lower extremities 
and predisposes the pregnant woman to varicose veins, pe-
ripheral edema, varicosities (i.e., hemorrhoids), and venous 
thrombosis. 

 PATHOLOGY OVERVIEW 

 Peripheral Atherosclerosis 
 Atherosclerosis is a vascular disease that causes the formation 
of lipid-rich plaques within the vessel wall that protrude into 
the lumen. As the atherosclerosis progresses, the vessel wall 
thickens, becomes hard, and loses elasticity, which decreases 
the fl ow of blood through the vessel and increases the risk 
of thrombus formation. Major vessels that are commonly 
affected include the aorta and the coronary and cerebral 
arteries. In this chapter, only peripheral atherosclerosis is dis-
cussed; for a complete discussion of coronary atherosclerosis, 
see Chapter 12. 

 Peripheral atherosclerosis is more commonly called  pe-
ripheral arterial disease  (PAD). It is a manifestation of sys-
temic atherosclerosis in which the arterial lumen of the lower 
extremities becomes progressively occluded by atherosclerotic 
plaques or lesions, primarily in the peripheral arterial vessels. 
Arteries that are commonly affected, in the order of occur-
rence, are the femoral, popliteal, and tibial. Major risk fac-
tors for the development of PAD are very similar to those for 
coronary artery disease and include: 

 ■  Older age ( � 40 years) 
 ■  Hyperlipidemia (high low-density lipoprotein or low high-
density lipoprotein cholesterol) 

 ■  Hypertension 
 ■  Diabetes 
 ■  Cigarette smoking 

 The clinical presentation of PAD is variable and includes a 
range of symptoms from no symptoms (typically early in the 

Cephalic

Cephalic Radial
Brachial

Median cubital Ulnar

Palmar venous arches
FIGURE 13.6  Veins in the 
arm.
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Dorsal venous arch

Right common
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FIGURE 13.7  Veins in the leg.

  arteriosclerosis . Advancing age also increases the risk of ath-
erosclerotic plaques being deposited in the vascular system, 
which is termed  atherosclerosis , and, thus, increases the risk 
of peripheral vascular disease. Aging progressively enlarges 
the intramuscular calf veins as well. Deep venous thrombosis 
and, possibly, subsequent pulmonary embolism may develop 
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 ■ Leg muscle pain and tightness that usually occurs with 
exertion and is relieved with rest

 ■ Leg muscle weakness or aching that usually occurs with 
exertion and is relieved with rest

 ■ Numbness or pain in the toes, feet, or lower legs
 ■ Decreased or absent peripheral pulses
 ■ Leg muscle atrophy
 ■ Hair loss on the toes, feet, or lower legs
 ■ Smooth, shiny skin on the feet or lower legs
 ■ Cool skin temperature
 ■ Cyanosis or pallor of the toes, feet, or lower legs
 ■ Thick, hardened toenails
 ■ Ulcers or gangrene of the toes, feet, or lower legs
 ■ Peripheral edema

13.1 Signs and Symptoms Associated 
with Peripheral Arterial Disease

disease) to pain and discomfort. The two most common symp-
toms associated with PAD are intermittent claudication and 
pain/aching in the lower extremities (Box 13.1). Intermittent 
claudication is characterized by fatigue, discomfort, pain, 
cramping, and tightness or numbness in the affected extremi-
ties (typically the buttock, thigh, or calf). These symptoms 
usually occur with exertion/exercise and are relieved within 
a few minutes by rest. Resting pain, also known as  critical 
leg ischemia , typically occurs later in the disease when the 
blood supply is not adequate to perfuse the extremity. Other 
symptoms of progressive disease may include numbness or 
continuous pain in the toes or feet, which can lead to ulcer-
ation, tissue necrosis, and, ultimately, amputation. Cilostazol 
is a medication therapy that may be benefi cial in reducing 
PAD symptoms, and antiplatelet agents such as aspirin, di-
pyridamole, and clopidogrel can be used to help prevent the 
progression of the disease and other vascular complications. 

 Nonpharmacologic treatment plays a major role in the 
management of PAD. Any risk factors that the patient may 
have should be either eliminated (if possible) or appropriately 
controlled. For example, blood pressure, blood glucose, and 
cholesterol levels should be within the goal range for the pa-
tient. In addition, patients who smoke should be encouraged 
strongly to quit. Patients also should be educated regarding 
appropriate foot hygiene, a low-fat/cholesterol diet, and 
exercise. 

 Deep Venous Thrombosis 
 The presence of a  thrombus  (i.e., a blood clot) in a deep vein 
and the accompanying infl ammatory process in the vessel wall 
is termed a  deep vein thrombosis (DVT) , or  thrombophlebi-
tis . Blood fl ow stasis, vascular damage, and hypercoagula-
bility predispose the patient to thrombus formation. Major 
veins that are commonly affected include the iliac, femoral, 
and popliteal. Risk of developing a DVT is related to several 
easily identifi able factors including age, major surgery, pre-
vious DVT, trauma, malignancy, and hypercoagulable states 
(Table 13.1). 

 Patients with DVT commonly experience unilateral leg 
pain, swelling, warmth, erythema, and tenderness (Box 13.2). 

Occasionally, a cord-like obstruction may be felt on palpation 
of the affected leg. Skin discoloration may vary between ery-
thema, pallor, or cyanosis. A DVT can develop below the knee 
(distal) and/or proximally, with the latter being more serious. 
The major, life-threatening concern with DVT is the risk of 
a thrombus moving to the lung, which is termed  pulmonary 
embolism . Treatment options for a DVT include rapid-acting 
anticoagulant therapy (unfractionated heparin or low-molec-
ular-weight heparin) initially plus an oral anticoagulant (war-
farin, edoxaban or dabigatran) for a minimum of 3 months or 
monotherapy with either rivaroxaban or apixaban for a mini-
mum of 3 months. Patients should generally be encouraged 
to ambulate, and nonpharmacologic therapy such as gradual 
compression stockings can be used to decrease symptoms. 

 SYSTEM ASSESSMENT 

 Subjective Information 
 Because peripheral vascular problems are primarily diagnosed 
through subjective complaints, good interviewing skills to ob-
tain information concerning leg pain, peripheral edema, and 
skin changes are critical. Patients frequently ask their phar-
macists about these symptoms; therefore, pharmacists need 
to be skilled in assessing these symptoms and in determin-
ing possible causes, appropriate treatment, and referral to a 
primary care provider. 

 Leg Pain 
 INTERVIEW  Describe the type of pain you are experienc-
ing. Is it burning, aching, or cramping? How long have you 
been experiencing it? Did it come on suddenly or gradu-
ally? What brings it on? What makes it better or makes it go 
away? Does it come on with walking or activity? If so, how 
many blocks can you walk before the pain begins? Have you 
recently started a new exercise program? 

 ABNORMALITIES  Leg pain associated with PAD usually 
is an aching/cramping/weak type of pain brought on by 
walking or exertion and is relieved with rest. As the disease 
progresses, the distance the patient can walk before experi-
encing leg pain will decrease. Keep in mind that leg cramp-
ing at night is common in elderly patients and pregnant 
women, so this may not be a sign of PAD. Leg pain associ-
ated with DVT does not typically go away with rest. 

 INTERVIEW  Any history of smoking, high blood pressure, 
high cholesterol, diabetes, heart problems, recent trauma, 
bed rest, surgery, prior venous thromboembolism (VTE), or 
hypercoagulable state? 

 ABNORMALITIES  History of smoking, high blood pressure, 
high cholesterol, diabetes, and heart problems are more as-
sociated with development of PAD, whereas recent trauma, 
bed rest, surgery, prior history of VTE, or hypercoagulable 
state more likely will lead to a DVT. 

 Peripheral Skin Changes 
 INTERVIEW  Any changes in the skin color of your legs 
(bluish, red, or pale)? Any changes in leg temperature (warm 
or cool)? Any leg sores or ulcers? 
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TABLE 13.1  Risk Factors for Venous Thromboembolism

Risk Factor Comments/Examples

Age Annual incidence increases from 10 per 100,000 in adolescence to 1 per 100 in old age

History of VTE Strongest known risk factor for recurrence, risk is highest during the fi rst 6 months after VTE

Venous stasis Acute medical illness requiring hospitalization
Surgery (especially general anesthesia �30 minutes)
Paralysis (e.g., status post stroke, spinal cord injury)
Immobility (e.g., plaster casts, status post stroke or spinal cord injury)
Polycythemia vera
Obesity
Varicose veins

Vascular injury Major orthopedic surgery (e.g., knee or hip replacement)
Trauma (especially fractures of the pelvis, hip, or leg)
Indwelling venous catheters

Hypercoagulable states Malignancy, diagnosed or occult
Factor V Leiden
Prothrombin (G20210A) gene mutation
Protein C defi ciency
Protein S defi ciency
Antithrombin defi ciency
Factor VIII excess (�90th percentile)
Factor XI excess (�90th percentile)
Antiphospholipid antibodies

 ■ Lupus anticoagulant
 ■ Anticardiolipin antibodies
 ■ Anti–�2-glycoprotein I antibodies

Dysfi brinogenemia
Hyperhomocysteinemia
Plasminogen activator inhibitor-1 excess
Infl ammatory bowel disease
Nephrotic syndrome
Paroxysmal nocturnal hemoglobinuria
Pregnancy/postpartum

Drug therapy Estrogen-containing contraception
Estrogen replacement therapy
Selective estrogen receptor modulators (e.g., tamoxifen, raloxifene)
Cancer therapy
Heparin-induced thrombocytopenia

Reprinted with permission from Witt DM, Clark NP. Venous thromboembolism. In: DiPiro JT, Talbert RL, Yee GC, et al, eds. Pharmacotherapy: A Pathophysiologic 
Approach, 9th ed. New York: McGraw-Hill, 2014. http://accesspharmacy.mhmedical.com/content.aspx?bookid=689&Sectionid=48811458. Accessed August 06, 2014.

 ■ Unilateral leg swelling
 ■ Pain or tenderness
 ■ Skin discoloration (i.e., erythema, pallor, or cyanosis)
 ■ Palpation of a cord-like obstruction

13.2 Signs and Symptoms Associated 
with Deep Venous Thrombosis

 ABNORMALITIES  The skin of the lower extremities may 
appear cyanotic, erythemic, or pale with PAD. The lower 
extremities may be cool with PAD and warm with DVT. Ad-
vanced, chronic PAD may cause leg sores or ulcers. 

 Edema 
 INTERVIEW  When does the swelling occur? When is it the 
worst and best, or is it constant all day? At the end of the 

day, in the morning, after standing all day? What relieves it? 
Is it in both legs or only one? Do you have a history of heart 
failure or kidney problems? 

 ABNORMALITIES  DVT causes swelling in only one leg that 
will be constant throughout the day. Edema from heart 
failure or kidney failure usually is bilateral, decreased in the 
morning, and progressive during the day. 

 Objective Information 
 Physical Assessment 
 Physical assessment of the peripheral vascular system involves 
inspection, auscultation, and palpation. One basic principle 
of peripheral vascular assessment is that side-to-side com-
parison must be made during inspection and palpation of the 
extremities. 
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FIGURE 13.8  Palpation of the radial pulse.

 TECHNIQUE 

 STEP 3 Palpate Capillary Refi ll 
 ●  Extend the person’s hands near his or her heart level. 
 ●  Depress/squeeze the nail bed of each fi nger. 
 ●  Release and note the time of color return. 
 ●  Color should return to normal within 1 to 2 seconds. 
Certain conditions (i.e., cool room, decreased body tem-
perature, anemia) may increase this time. 

 ABNORMALITIES  A return time of more than 1 to 2 sec-
onds signifi es vasoconstriction, decreased blood fl ow, PAD, 
or decreased cardiac output (heart failure). 

 TECHNIQUE 

 STEP 4 Palpate the Legs 
 ●  Check for skin temperature using the back of the fi ngers 
along the legs down to the feet, comparing symmetrical 
spots on each leg. 

 ●  The skin should be warm and equal bilaterally. 
 ●  Using the fi ngers, palpate pulses in both legs at the femo-
ral, popliteal, dorsalis pedis, and posterior tibial arteries 
(Figs. 13.10 to 13.13). 

 ●  Evaluate the pulse rate, rhythm, force, and symmetry in 
each leg. 

 ●  Grade the force of the pulse using a scale from 0 to 4 and 
compare each leg: 

4� Bounding

3� Increased

2� Normal

1� Weak/decreased

0 Absent

 C A U T I O N 

The pulse scale is a subjective measurement. 

 TECHNIQUE 

 STEP 1 Inspect the Skin of the Arms and Legs 
 Assess the following: 

 ●  Color (note any cyanosis, erythema, or pallor) 
 ●  Hair growth (note any areas of decreased hair growth from 
decreased circulation) 

 ●  Muscle atrophy 
 ●  Edema (note any swelling or shiny, taut skin) 
 ●  Varicosities 
 ●  Ulcerations (note any open sores) 
 ●  Nails (note any thick, hard nails [see Chapter 8]) 

 ABNORMALITIES  See Boxes 13.1 and 13.2 for signs of PAD 
and DVT. 

 TECHNIQUE 

 STEP 2 Palpate the Arms 
 ●  Palpate the radial and brachial pulses (note the rate, 
rhythm, force, and symmetry of the pulse in both arms) 
(Figs. 13.8 and 13.9) 

 ●  Grade the force (amplitude) of the pulse using a scale 
from 0 to 4: 

4� Bounding

3� Increased

2� Normal

1� Weak/decreased

0 Absent
 ●  The force should be equal bilaterally. 

 C A U T I O N

The pulse scale is a subjective measurement. 

 ABNORMALITIES  A bounding or increased pulse occurs with 
hyperkinetic states (e.g., exercise, anxiety, high fever, anemia, 
and hyperthyroidism). A weak pulse occurs with PAD or shock. 

FIGURE 13.9  Palpation of the brachial pulse.
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 Laboratory and Diagnostic Tests 
 Peripheral Arterial Disease 

 ■  Ankle-brachial index (ABI): The ABI provides objective 
data that serves as the standard for screening and diagno-
sis of lower extremity PAD as well as monitoring the effi -
cacy of therapeutic interventions. The ABI is performed by 
measuring the systolic blood pressure from both brachial 

 ABNORMALITIES  PAD can cause bilateral, diminished, or 
weak pulses. The severity of PAD may differ from one leg 
to the other. DVT may cause weak or absent pulses in the 
affected leg versus the other leg. 

 TECHNIQUE 

 STEP 5 Palpate for Peripheral Edema 
 Please see Chapter 12 for a detailed description of palpating 
for peripheral edema. 

Femoral
artery

FIGURE 13.10  Palpation of the femoral artery.

Popliteal artery

FIGURE 13.11  Palpation of the popliteal artery.

Posterior tibial artery

FIGURE 13.12  Palpation of the posterior tibial pulse.

Dorsalis pedis
artery

Anterior tibial
artery

FIGURE 13.13  Palpation of the dorsalis pedis pulse.
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especially during the third trimester. If a pregnant patient 
experiences sudden peripheral edema (especially in the 
hands and face) accompanied by shortness of breath, in-
creased blood pressure, or both, she should contact her 
physician. 

 APPLICATION TO PATIENT SYMPTOMS 
 Pharmacists frequently are asked questions concerning vari-
ous health problems. Problems with the extremities, which 
may relate to the peripheral vascular system, are no exception. 
A frequent complaint relating to the peripheral vascular sys-
tem is leg pain. 

 As discussed, leg pain, cramping, and weakness that 
occur with walking and are relieved with rest are termed 
intermittent claudication , which is a primary symptom asso-
ciated with PAD. It is caused by  hypoxia , or lack of oxygen, 
in the peripheral vessels and tissues when oxygen demand 
is increased by activity (e.g., walking). Leg pain, however, 
also can result from musculoskeletal problems, trauma, 
and various other causes. For a complete discussion of pain 
caused by the musculoskeletal system, see Chapter 17. Oc-
casionally, medications also cause muscle weakness and 
pain (Box 13.3). 

arteries and from both the dorsalis pedis and posterior 
tibial arteries after the patient has been at rest in the su-
pine position for 10 minutes. Optimal measurements are 
obtained with blood pressure cuffs that are appropriately 
sized to the patient’s lower calf (immediately above the 
ankle), and systolic pressures are recorded with a hand-
held 5 to 10-mHz Doppler. Calculated ABI values are re-
corded to 2 decimal places. Pulse wave refl ection in healthy 
individuals causes the ankle pressure to be 10 to 15 mm 
Hg higher than the brachial arterial systolic pressure, and 
thus the normal ankle-arm brachial index systolic blood 
pressure ratio is greater than 1.00. Interpretation of ABI 
recordings include: 

 Normal 1.00 to 1.29 
 Borderline (equivocal) 0.91 to 0.99 
 Mild PAD 0.70 to 0.90 
 Moderate PAD 0.41 to 0.69 
 Severe PAD 0.00 to 0.40 

 ■  Magnetic resonance angiography (MRA) and computed 
tomography angiography (CTA): Primary area of use is to 
investigate surgical options for treatment of PAD. 

 Deep Venous Thrombosis 
 ■  D-dimer: Blood test measuring a byproduct of thrombin 
generation. Elevation indicates the presence of a thrombotic 
process, but keep in mind that it is a nonspecifi c test and 
other things can cause an elevated D-dimer. If the D-dimer 
is negative, then this will rule out the possibility of a DVT; 
if positive, then further tests are required to confi rm the 
diagnosis of a DVT. 

 ■  Duplex ultrasound: most common noninvasive test used to 
confi rm the diagnosis of a DVT 

 Special Considerations 
 Pediatric Patients 
 Peripheral assessment is the same in pediatric patients as in 
adults. 

 Geriatric Patients 
 Because of the normal aging process, peripheral pulses may be 
more diffi cult to palpate. In addition, skin changes (e.g., loss 
of hair growth and thick, shiny skin) are normal in elderly 
patients. 

 Pregnant Patients 
 As the pregnancy progresses, varicose veins and pitting 
edema become common fi ndings on physical examination, 

 ■ 3-Hydroxy-3-methylglutaryl coenzyme A reductase in-
hibitors (2%–6%)

 ■ Atorvastatin
 ■ Fluvastatin
 ■ Lovastatin
 ■ Pravastatin
 ■ Rosuvastatin
 ■ Simvastatin
 ■ Pitavastatin

 ■ Diuretics
 ■ Interferon-� (5%–75%)
 ■ Methotrexate (1%–10%)
 ■ Paclitaxel (�10%)
 ■ Pioglitazone (�5%)
 ■ Oprelvekin (�10%)
 ■ Risedronate (�4.5%)
 ■ Epoetin (10%)
 ■ Imatinib (15%–21%)
 ■ Indinavir (4%)
 ■ Zidovudine (19%)

13.3 Drug-Related Causes of Muscle 
Pain and Weaknessa

aNot an all-inclusive list.
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C A S E  S T U D Y  1 3 . 1
KU is a 68-year-old man who comes to the pharmacy 
and asks what the best over-the-counter medication 
would be for his leg pain. Because KU comes to the 
pharmacy frequently, the pharmacist asks him to step 
into the patient care room to review his health and 
medication history before making a recommendation.

ASSESSMENT OF THE PATIENT
Subjective Information
A 68-YEAR-OLD MAN COMPLAINING OF LEG PAIN

WHERE IS THE PAIN?  In both calves of my legs.

HOW LONG HAVE YOU HAD THE PAIN?  Oh, I’ve had it 
off and on for a long time. It just seems to be getting 
worse lately.

HAVE YOU RECENTLY STARTED NEW OR DIFFERENT 
ACTIVITIES INVOLVING YOUR LEGS THAT MAY BE 
CAUSING THE PAIN, SUCH AS GARDENING, MOWING 
YOUR LAWN, OR AN EXERCISE PROGRAM?  No, not re-
ally. Oh, my doctor keeps telling me I should exercise 
more for my heart and cholesterol, but all I do is walk my 
dog when he gets restless and I’ve done that for years.

DESCRIBE THE PAIN. IS IT BURNING, ACHING, CRAMPING? 
It is a weak, achy feeling.

WHAT DO YOU THINK CAUSES THE PAIN OR BRINGS IT 
ON? WHAT MAKES IT BETTER OR WORSE?  It usually hap-
pens when I need to walk long distances, like when I buy 
groceries or take the dog for a walk. And then when I sit 
down and rest a while, it goes away.

HOW MANY BLOCKS CAN YOU WALK BEFORE THE PAIN 
BEGINS?  Probably about 8 to 10 blocks.

ANY CHANGES IN THE COLOR OR TEMPERATURE OF 
THE SKIN ON YOUR FEET OR LOWER LEGS?  My feet are 
always cold, even in the summertime.

ANY PROBLEMS WITH SWELLING IN YOUR FEET OR 
LOWER LEGS?  Sometimes a little at the end of the day, 
but not really anything bad.

WHAT MEDICAL PROBLEMS DO YOU HAVE?  High blood 
pressure, high cholesterol, and heart problems. And 
once in a while a little arthritis in my joints.

DO YOU SMOKE?  No.

WHAT ARE YOUR USUAL DAILY ACTIVITIES?  Mostly, I just 
putter around the house or work in my garden. I also like 
to do crossword puzzles. I usually can fi nd something to 
keep me busy.

WHAT MEDICATIONS ARE YOU TAKING?  Atenolol, 
pravastatin, and a nitroglycerin patch.

HOW DO YOU TAKE THEM?  One tablet of each in the 
morning with breakfast, and I put the patch on then, too.

WHEN DID YOU START TAKING THE PRAVASTATIN?  About 
2 years ago.

ANY OVER-THE-COUNTER MEDICATIONS?  One aspirin 
every day.

HOW OFTEN DO YOU FORGET TO TAKE YOUR 
MEDICATION?  Oh, I don’t forget. I just take them all in 
the morning with my breakfast.

Objective Information
Computerized medication profi le:

 ■ Atenolol: 50 mg, one tablet daily; No. 30; Refi lls: 11; 
Patient obtains refi lls every 25 to 33 days.

 ■ Pravastatin: 20 mg, one tablet daily; No. 30; Refi lls: 
11; Patient obtains refi lls every 28 to 33 days.

 ■ Nitro-Dur (nitroglycerin) patch: 0.4 mg/h, apply one 
patch once daily; No. 30; Refi lls: 11; Patient obtains 
refi lls every 28 to 33 days.

Patient in no acute distress
Heart rate: 60 bpm
Blood pressure: 128/82 mm Hg
Respiratory rate: 14 rpm
Heart auscultation: regular rate and rhythm, no murmur
Extremities:

 ■ Inspection: mild cyanosis equal bilaterally in feet, no 
sores or ulcerations, decreased hair growth bilaterally 
on feet and lower legs

 ■ Palpation: skin cool equal bilaterally in feet, warmer as 
progress up the lower leg; no edema bilaterally; pulses: 
femoral, 2� bilaterally; popliteal, 2� bilaterally; poste-
rior tibial, 1� bilaterally; dorsalis pedis, 1� bilaterally

DISCUSSION
The problem in this case centers around the cause of 
the patient’s leg pain. The pharmacist needs to decide 
if the leg pain is a symptom of PAD, a musculoskeletal 
problem, a traumatic incident, a new activity involving 
the legs, or a side effect of the pravastatin therapy. KU 
describes the pain as a weak, achy feeling in both calves 
that is brought on by walking and is relieved with rest. His 
walking distance is about 8 to 10 blocks, and he has not 
started any new activities recently. His feet are frequently 
cold but do not routinely swell. KU has a history of hyper-
tension, hyperlipidemia, and angina. KU is compliant with 
his medications and started the pravastatin about 2 years 
ago. All his vital signs are normal; however, on inspec-
tion and palpation of his extremities, KU has cyanosis, 
decreased temperature, and weak pulses in both feet.

After evaluating all the patient information, the 
pharmacist concludes that KU has three risk factors for 
PAD (hypertension, hyperlipidemia, coronary artery 
disease) as well as several signs and symptoms that are 
consistent with PAD. Because KU started the pravastatin 
2 years ago and does not describe the muscle pain as a 
“generalized” problem in several different muscles, the 
pharmacist feels that the muscle pain probably is not 
caused by the pravastatin. In addition, the pharmacist re-
calls that myopathy or muscle pain caused by pravastatin 
has been reported in only 2% to 3% of patients.
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 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What are the risk factors for development of PAD? 
  2. What signs and symptoms are associated with PAD? 
  3. Compare and contrast interview questions that are use-

ful in evaluating leg pain. 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. In the case of KU, what would your assessment be if he 
had complained of pain and severe swelling in only one 
leg, which appeared red and felt warm when palpated? 

  2. In the case of KU, what would you have done if he 
had complained that all his muscles were weak and 
achy and had recently started taking pravastatin and 
gemfi brozil? 

Skill Development Activities

There are a number of practical skills with which a pharma-
cist should be equipped in order to assess a patient with a 
disorder of the peripheral vascular system. The following 
is a list of possible activities that could be incorporated 
into a skills lab session to give the student an opportunity 
to learn and practice the skills necessary to assess the pe-
ripheral vascular system.

 ● Palpation of radial, brachial, and peripheral pulses
 ● Palpation of capillary refi ll
 ● Palpation of lower extremities to assess for peripheral 

edema
 ● Evaluation of standardized patients or patient cases 

involving signs and symptoms consistent with a periph-
eral vascular system problem (DVT, PAD, etc.)
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PATIENT CARE PLAN

Patient Name: KU
Medical Problems:

Hypertension
Hyperlipidemia
Coronary artery disease

Current Medications:
Atenolol 50 mg, one tablet daily
Pravastatin 20 mg, one tablet daily
Nitro-Dur (nitroglycerin) patch 0.4 mg/h, apply one 

patch once daily
Aspirin 325 mg, one tablet daily

S: A 68-year-old man complaining of weak, achy leg pain 
in both calves. Occurs with walking 8 to 10 blocks and 
is relieved with rest. Feet are frequently cold. Compli-
ant with medications. Started pravastatin about 2 years 
ago. No new exercise program. Does not smoke.

O: Patient in no acute distress
Heart rate:  60 bpm
Blood pressure:  128/82 mm Hg

Respiratory rate:  14 rpm
Heart auscultation:  regular rate and rhythm, no murmur
Extremities:

 ■ Inspection: mild cyanosis equal bilaterally in feet, no 
sores or ulcerations, decreased hair growth bilaterally 
on feet and lower legs

 ■ Palpation: skin cool equal bilaterally in feet, warmer as 
progress up the lower leg; no edema bilaterally; pulses: 
femoral, 2� bilaterally; popliteal, 2� bilaterally; poste-
rior tibial, 1� bilaterally; dorsalis pedis, 1� bilaterally

A: Leg pain possibly caused by PAD
P: 1.  Refer patient to his physician for further evalu-

ation of extremities and possible PAD.
 2.  Educate patient about proper foot care, low-

cholesterol/fat diet, and appropriate exercise.
 3.  Educate patient about presentation of leg 

pain as a side effect of pravastatin therapy.
 4.  Ask patient about physician appointment, 

foot care, diet, and exercise when he comes 
in for his next medication refi ll.

Pharmacist:  Rachel Feinman, Pharm.D.

C A S E  S T U D Y  1 3 . 1  ( c o n t i n u e d )
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Gastrointestinal System
April N. Smith
This chapter includes material written for the second edition by Angie L. Goeser and 
Michael S. Monaghan.

GLOSSARY TERMS

 ◗ Ascites
 ◗ Constipation
 ◗ Crohn’s disease
 ◗ Diarrhea
 ◗ Gastroesophageal refl ux disease
 ◗ Irritable bowel syndrome
 ◗ Peptic ulcer disease
 ◗ Peristalsis
 ◗ Ulcerative colitis
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 ANATOMY AND PHYSIOLOGY OVERVIEW 
 The gastrointestinal (GI) system is composed of the alimentary canal 
and the digestive organs/glands (Fig. 14.1). This system supplies the 
body with a continuous source of dietary nutrients, electrolytes, and 
water. To accomplish this, ingested substances must be moved along the 
GI tract at an ideal rate for digestion and absorption of nutrients. Hence, 
 peristalsis  (i.e., the progressive, involuntary, wave-like movements of the 
alimentary canal) is an essential component of normal function. 

 The major structures of the alimentary canal are the esophagus, stom-
ach, small intestine, and colon. The digestive glands of the GI system are 
the liver and pancreas; for a detailed discussion of the liver, see Chapter 15. 

 Esophagus 
 The esophagus is a straight, slender tube approximately 20 cm in 
length in the adult. It functions to deliver the food bolus to the stom-
ach. The upper third of the esophagus is skeletal muscle, the middle 
third a mixture of skeletal and smooth muscle, and the lower third 
entirely smooth muscle. Passage of a food bolus into the stomach nor-
mally occurs within a few seconds. The esophagus can be affected by 
motility disorders that disrupt the delivery of food to the stomach 
(e.g., achalasia and nutcracker esophagus), ulcerations from chronic 
exposure to acid (e.g., gastroesophageal refl ux disease), and carcino-
mas (e.g., squamous and adenocarcinomas). 

 Stomach 
 The stomach is the organ that stores and digests food. The average ca-
pacity of the stomach is approximately 1 L. The surface area of the stom-
ach is increased by the presence of folds, called  rugae , which contain the 
gastric pits. The gastric pits are lined with the gastric glands, which are 
the cells that produce and secrete the functional enzymes of the stomach. 

 The regions of the stomach are shown in Figure 14.2. The cardia 
region connects with the esophagus at the esophagogastric junction, 
the area containing the lower esophageal sphincter (LES). The termi-
nus of the stomach, called the  pylorus , connects with the small intes-
tine at the pyloric sphincter. 

 The stomach contains three major types of secretory cells: (1) the 
neck mucous cells, which secrete mucus; (2) the chief cells, which 
secrete pepsin, a proteolytic enzyme; and (3) the parietal cells, which 
secrete hydrochloric acid. The bulk of the neck mucous cells are in the 
cardiac and pyloric regions. Both the chief cells and the parietal cells are 
most numerous in the body and fundus of the stomach. 
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duodenum, is approximately 10 in in length. The jejunum is 
two-fi fths the length of the proximal small intestine, or ap-
proximately 8 ft, and the ileum is the distal three-fi fths of the 
small intestine, or approximately 12 ft. The small intestine 
functions as the major digestive and absorptive organ of the 
body. All nutrients, amino acids, glucose, and fat are absorbed 
from the food bolus before it reaches the colon. In addition, 
most drugs are absorbed in the small intestine. 

 The small intestine can be affected by motility disorders 
(e.g., diarrhea and constipation), ulcerations from acid ex-
posure (e.g., duodenal ulcers), infl ammatory diseases (e.g., 
Crohn’s disease), and malabsorption syndromes (e.g., caused 
by celiac disease, sprue, and chronic pancreatitis). 

 Colon 
 The colon, or large bowel, is approximately 5 ft in length in 
the average adult and is composed of the cecum,  ascending 
colon, transverse colon, and sigmoid colon. It functions to 
convert undigested material to feces through dehydration 
and compaction. The large bowel can be affected by motil-
ity disorders (e.g., diarrhea and constipation), infl ammatory 
diseases (e.g., ulcerative colitis and diverticulitis), and cancer. 

 Pancreas 
 The pancreas is the largest digestive gland of the body and has 
both endocrine (i.e., secretion directly into the bloodstream) 
and exocrine (i.e., secretion through a duct to an epithelial 
surface) functions. The islets of Langerhans produce insulin 
and glucagon, fulfi lling the endocrine function. The pancreas 
also secretes bicarbonate and digestive enzymes into the duo-
denum, fulfi lling the exocrine function. The pancreas can be 
involved in endocrine disease (e.g., diabetes mellitus), motil-
ity and malabsorptive diseases (e.g., steatorrhea caused by 
chronic pancreatitis), infl ammatory diseases (e.g., acute pan-
creatitis), and carcinoma (e.g., pancreatic cancer). 

 Special Considerations 
 Pediatric Patients 
 Signifi cant changes occur in the GI tract during the fi rst few 
days to months of life. These changes include alterations in 
gastric acidity, GI motility, biliary function, and bacterial 
fl ora. During the fi rst 48 hours of life, gastric acidity, which 
begins at a pH ranging from 6 to 8 at birth, approaches the 
values of an adult, ranging from a pH of 1 to 3. Gastric emp-
tying is prolonged in neonates and does not reach the adult 
rate until approximately 6 to 8 months of age. Diarrhea cus-
tomarily occurs during this phase of life, limiting GI tran-
sit time. Bile salt stores and biliary function take months to 
fully develop. An infant’s GI fl ora depends on diet, and to 
allow complete colonization, at least a few months of a var-
ied diet are necessary. From a pharmacist’s point of view, GI 
tract maturation affects drug absorption and, hence, the use 
of orally administered medications in this age group. 

 Geriatric Patients 
 Changes occur in the GI tract with aging, but some debate 
exists regarding whether these changes are independent of 

 Like the esophagus, the stomach can be affected by motil-
ity disorders (e.g., diabetic gastroparesis), acid-induced ulcer-
ations (e.g., peptic ulcer disease), and carcinomas. 

 Small Intestine 
 The small intestine, or small bowel, is approximately 20 ft 
in length in the average adult and is composed of the duo-
denum, jejunum, and ileum. The most superior portion, the 

Oral cavity,
teeth, tongue

Salivary glands

Pharynx

Liver

Gallbladder

Large
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Esophagus

Stomach

Pancreas

Small
intestine

FIGURE 14.1  The GI system, including the alimentary canal 
and digestive organs/glands.

Esophagus

Pyloric sphincter

Pylorus Rugae

Body

Fundus

Duodenum

FIGURE 14.2  The stomach, including the anatomic regions.
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Because loperamide is two- to threefold more potent than 
 diphenoxylate and is not associated with signifi cant respira-
tory depressant or cardiovascular effects, it is considered to 
be the antidiarrheal drug of choice. 

 Because severe diarrhea may cause dehydration, oral rehy-
dration is the cornerstone of therapy. This supportive therapy 
may prevent morbidity in severe acute cases, especially in those 
patients at the extremes of age (i.e., very young or very old) or 
with underlying disease states. The fi rst step is to estimate the 
amount of fl uid loss that the patient has experienced. This can 
be done by calculating the patient’s current weight difference 
(normal weight [kg]  �  current weight [kg]  �  weight loss [kg]) 
and remembering that 1 kg is equivalent to 1 L of fl uid. This 
fl uid defi cit is then replaced during the next 4 to 6 hours using 
a commercial product (e.g., Pedialyte). It is important to re-
place the calculated fl uid defi cit with an appropriate solution 
such as Pedialyte, which contains the electrolytes necessary 
to avoid imbalances. Less expensive maintenance substitutes, 
such as Gatorade, decaffeinated soft drinks, and fruit juices, 
may also be used if desired. 

 A BRAT ( b ananas,  r ice,  a pplesauce,  t ea/ t oast) diet should 
be recommended to maintain nutritional status during the 
symptomatic period. In addition, both during and for several 
days after the diarrhea, adults should avoid dairy products. In 
most cases, children do not experience lactose intolerance, so 
dairy products do not have to be restricted in this age group. 

 Good perianal hygiene will help to avoid skin breakdown. 
The patient should be instructed to rinse the perineum with 
warm water and to pat the area dry using a cloth towel after 
each loose stool. If skin irritation is experienced, witch hazel 
pads may be applied to the area as a soothing agent. 

 Constipation 
 The normal bowel habits of people vary widely and depend 
on factors relating to lifestyle, including diet and exercise. 
A range of normal bowel habits may be the passage of one 
stool every 3 days for one individual and up to the passage 
of two or three stools a day for another. This variance must 
be kept in mind when deciding what is normal for any one 
person. A change in a person’s regular pattern of bowel habits 
may be a better indicator of a problem than the exact number 
of bowel movements per day. 

  Constipation , or the sporadic or arduous passage of stool, 
is usually caused by lack of exercise, inadequate intake of fl u-
ids, and inadequate intake of fi ber. These factors, alone or in 
combination, reduce colonic peristaltic movements and delay 
stool transit and passage. When children experience constipa-
tion, it is usually secondary to ignoring the urge to defecate, 
which results in infrequent or painful passage of stool. 

 A variety of products, ranging from bulk-forming agents 
to stimulants, may be employed in the treatment of constipa-
tion. Bulk-forming agents, such as those containing psyllium, 
increase the water content of the stool, thus making it easier 
to pass. These products are most effective if used on a regular 
basis. Stool softeners are another “prophylactic” agent, like 
psyllium products, and are generally more useful for the pre-
vention of constipation rather than its treatment. Mineral oil 
and stimulants may also be used to treat constipation but are 
associated with more adverse effects, such as GI cramping. 

 The key to prevention of constipation is nonpharmaco-
logical. Adequate intake of fl uids and fi ber-containing foods, 

the aging process. For example, motility disorders affect-
ing the esophagus, stomach, and intestine become more fre-
quent with advancing age. These alterations in motility may 
be caused by the concomitant illnesses (e.g., cerebrovascular 
disease and diabetes mellitus) or medication use (e.g., anti-
cholinergics and narcotic analgesics) commonly seen in the 
elderly and not necessarily represent a true deterioration in 
physiological function. Alterations in absorption, such as a 
decrease in the absorption of carbohydrates, vitamin D, and 
cyanocobalamin, may also occur. Polypharmacy may initiate 
or exacerbate GI complaints in the elderly; thus, reducing use 
of medications is a goal for the pharmacist when assessing the 
GI system in this population. 

 Pregnant Patients 
 Pregnancy affects GI function in a variety of ways. Both early 
and late in pregnancy, nausea and vomiting may occur. As 
pregnancy progresses, abdominal organs shift to make room 
for the growing uterus, and this may result in heartburn and 
regurgitation of gastric contents, constipation, hemorrhoids, 
or some combination thereof. 

 PATHOLOGY OVERVIEW 
 Common GI disorders include diarrhea, constipation, peptic 
ulcer disease, gastroesophageal refl ux disease, irritable bowel 
syndrome, and infl ammatory bowel disease (ulcerative colitis 
and Crohn’s disease). 

 Diarrhea 
  Diarrhea , or an increase in the number and fl uid content of 
bowel movements, is a common complaint from patients seek-
ing medical attention. When diarrhea prompts the patient to 
seek medical care, the cause is usually infectious, food-related, 
drug-induced (e.g., antibiotics), or infl ammatory bowel disease 
(discussed later). 

 Diarrhea is generally classifi ed as acute or chronic depend-
ing on the duration. Acute diarrhea is any diarrhea that con-
tinues for less than 3 weeks. Acute diarrhea typically presents 
with abdominal cramping, nausea, passage of watery stools, 
weakness, and low-grade fever. Chronic diarrhea has more 
serious ramifi cations because it can lead to skin breakdown, 
dehydration, weight loss, and malnutrition. It is important to 
remember, however, that these complications may also occur 
with severe acute cases of diarrhea. 

 Acute diarrhea is usually mild and self-limiting, requiring 
no specifi c drug therapy. When an infectious cause is present, 
however, the risk of morbidity is increased, especially in very 
young and old patients. In these cases, such as dysentery, an-
tibiotic therapy is indicated. The choice of antibiotic is deter-
mined by the bacterial cause; for example, dysentery caused 
by a  Shigella  species can be treated with oral ciprofl oxacin. 

 Chronic diarrhea is generally a symptom of a more seri-
ous underlying condition (e.g., infl ammatory bowel disease). 
Treatment of the underlying cause improves the diarrhea. 
Stool frequency may also be controlled by the use of an an-
tidiarrheal agent such as loperamide, which is indicated for 
the symptomatic control of both acute and chronic diarrhea. 
The drug improves stool frequency, as well as stool consis-
tency, through antiperistaltic action and antisecretory effects. 
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 The list of possible risk factors for development of PUD 
is limited, but several may aggravate healing or worsen the 
symptomatology. Therefore, these factors should be limited 
to promote healing (and the effi cacy of drug therapy) and 
to lessen the pain associated with PUD. Cigarette smoking, 
for example, impairs healing, promotes recurrences, and 
increases the risk of complications. Any limitation in smok-
ing (in terms of the number of cigarettes per day) should 
be benefi cial. Aspirin and NSAIDs can induce erosions and 
bleeding and are probably responsible for most non– H. py-
lori  cases, especially gastric ulcers. Whenever possible, these 
agents should be discontinued in a patient with suspected 
PUD. Alcohol, like smoking, may complicate healing; there-
fore, moderation of alcohol consumption should be stressed 
as well. 

 As stated earlier, no bland or small, frequent meals should 
be recommended for patients with suspected PUD. Avoiding 
foods that may cause dyspepsia, however, is a sound advice 
in any individual. An increase in dietary fi ber may also im-
prove healing rates and, therefore, is an appropriate dietary 
recommendation. 

 Gastroesophageal Refl ux Disease 
Gastroesophageal refl ux disease  (GERD) is a disorder in 
which gastric contents are refl uxed into the esophagus. It is 
the most common disorder of the esophagus, producing py-
rosis (i.e., heartburn) in approximately 10% to 20% of the 
U.S. population. Although this is one of the most common 
GI problems, few patients experience severe disease that re-
quires medical therapy. The vast majority of patients can be 
treated periodically through dietary manipulation and over-
the- counter (OTC) medications. 

 The pathogenesis of GERD is probably multifactorial, 
including one or more of the following three components: 
(1) patency of LES tone, (2) volume and potency of gastric 
contents, and (3) effectiveness of esophageal clearance. 

along with exercise, helps a person to maintain normal bowel 
habits. In general, six to eight glasses of water per day are 
suffi cient to maintain a well-hydrated stool. Bran-containing 
cereals and breads, along with adequate fruits and veg-
etables, can function as bulk-forming agents, increasing the 
fl uid content of stool. In addition, exercise (even simple am-
bulation) stimulates colonic peristalsis and helps to prevent 
 constipation. 

 Peptic Ulcer Disease 
  Peptic ulcer disease  (PUD) refers to a heterogeneous group of 
disorders that are characterized by ulceration of the upper GI 
tract. The cause of the disease is related to ulceration of the 
mucosa by physiological action of the acid-pepsin complex, 
so it can occur wherever acid and pepsin are present. 

 In the not so distant past, almost all PUD was considered 
to be idiopathic. Today, specifi c causes can be identifi ed for 
virtually every case. The consensus opinion is that infection 
with  Helicobacter pylori , a gram-negative, spiral-shaped, mi-
croaerophilic bacterium that inhabits the mucous layer of the 
stomach, is causally related to most cases ( � 90% of duodenal 
ulcers and  � 70% of gastric ulcers). Infection with  H. pylori
is common ( � 50% of Americans are infected by 50 years of 
age), yet most infected individuals do not develop ulcers. The 
second most common cause of PUD is the use of nonsteroi-
dal anti-infl ammatory drugs (NSAIDs). Risk factors for de-
veloping NSAID-induced ulcers and upper GI complications 
include: 

 ■  Age older than 60 years 
 ■  Concomitant corticosteroid therapy 
 ■  Concomitant anticoagulant therapy 
 ■  High-dose or multiple NSAID use 
 ■  Previous PUD or upper GI bleeding 
 ■  Chronic major organ impairment (e.g., cardiovascular disease) 

 Before the discovery of  H. pylori , ulcer treatment was 
a lifelong commitment for most patients; however, with 
eradication of this pathogen, ulcer cure should be expected. 
Box 14.1 lists the most common signs and symptoms associ-
ated with PUD. Medical management of PUD has changed 
dramatically during the past several years. For example, 
small, frequent meals and drinking of milk were once ad-
vocated. Today, however, these modalities are known to 
increase gastric acid output and, possibly, aggravate the ul-
cerative condition. With the availability of histamine 2 -recep-
tor antagonists (H2RAs), PUD therapy was revolutionized 
and disease control became possible. Disease cure, however, 
was rare. Today, because of the recognition of the infectious 
origin of PUD, a combination of antibiotics and an antacid 
(e.g., proton pump inhibitors [PPIs]) is now the therapy of 
choice. In general, triple therapy (i.e., two antibiotics [e.g., 
tetracycline, amoxicillin, metronidazole, or clarithromycin] 
combined with either a bismuth compound or a PPI) for 
10 to 14 days of therapy can produce a  � 90% cure rate if 
patients take the majority of the treatment doses. Together, 
these drugs reduce recurrence and are usually curative. 
Long-term maintenance therapy should be discouraged for 
all patients except those who fail to heal after eradication 
of  H. pylori . 

SIGNS
 ■ Melena (dark, sticky stools)
 ■ Hematochezia (bright red blood in stools or on toilet 

paper)
 ■ Anemia

SYMPTOMS
 ■ Epigastric pain (primary complaint in 60%–85% of 

patients)
 ■ Vague discomfort or cramping
 ■ Burning, gnawing, or hunger-like
 ■ Radiation to the back
 ■ Pain that awakens the patient at night (�50% of  patients)
 ■ Pain relief with antacid use or meals
 ■ Anorexia
 ■ Weight loss
 ■ Nausea and vomiting
 ■ Belching/bloating/abdominal distention

14.1 Common Signs and 
Symptoms Associated with 
Peptic Ulcer Disease
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 One therapeutic approach to GERD is illustrated in 
Box 14.4. Step 1 includes nonpharmacological therapy and 
may be suffi cient to treat some patients with minor, intermit-
tent refl ux symptoms. If nonpharmacological therapy alone 
is insuffi cient (i.e., if symptoms recur), OTC therapy should 
be added to the nonpharmacological measures. If symp-
toms are still problematic, the patient should be referred for 
prescription therapy. A 4- to 8-week trial of a full-strength 
H2RA may be initiated if the patient is not severely symp-
tomatic and erosive esophagitis is not suspected. If the patient 
is severely symptomatic or erosive esophagitis is suspected 
(or confi rmed), then the therapy of choice is a PPI, such as 
omeprazole, for 4 to 8 weeks of therapy. At the end of the 4- 
to 8-week trial period, and if the patient is asymptomatic, ter-
mination of therapy may be attempted. If symptoms recur or 
were not controlled during the initial 4- to 8-week trial, then 
maintenance therapy is indicated. For mild to moderate recur-
rent disease, a prokinetic agent, such as metoclopramide, may 
be suffi cient; for severe recurrent disease, long-term therapy 
with a PPI is safe, effective, and the therapy of fi rst choice. 

 The major antirefl ux mechanism in humans is a normal LES 
pressure, which prevents refl ux of gastric contents into the lower 
esophageal body. In the majority of patients with severe GERD, 
the tone or pressure of this sphincter is less than that in nor-
mal individuals and in patients with mild symptomatic disease. 
Therefore, most patients with GERD have a lower LES pressure, 
which allows gastric contents to be refl uxed into the esophagus. 

 Gastric volume can also affect refl ux episodes: The greater 
the gastric volume, the greater the number of LES relaxations. 
This greater number of LES relaxations, in turn, promotes 
refl ux episodes. The gastric contents also contain acid and 
pepsin, which are the agents primarily responsible for the epi-
thelial irritation and erosion associated with GERD. 

 In both persons with GERD and persons without symp-
tomatic disease, esophageal clearance determines the dura-
tion of esophageal exposure to any gastric contents that are 
refl uxed. With impaired esophageal motility, the refl uxate is 
in contact with the esophageal mucosa for a greater period of 
time, increasing the likelihood of esophageal mucosal injury. 

 Several risk factors are known to predispose one to epi-
sodes of refl ux and are listed in Box 14.2. The common signs 
and symptoms that can be seen when a patient presents with 
GERD are listed in Box 14.3. 

 Generally, GERD is a chronic condition that is characterized 
by recurrent symptoms and, therefore, may require long-term 
or maintenance therapy to prevent symptomatic recurrences 
or the development of complications. When approaching the 
symptomatic treatment of GERD, one may visualize a pyramid 
(Fig. 14.3), in which the vast majority of patients experience 
minor, intermittent symptoms that may be easily treated with 
the periodic administration of an OTC antacid, H2RA, or PPI. 
Those patients with continued symptoms require referral for a 
prescription medication, but only a small number of all symp-
tomatic patients require long-term maintenance therapy. 

DIETARY
 ■ Large meals and eating before bedtime (increase gastric 

volume)
 ■ Dietary fat (slows gastric emptying and decreases LES 

tone)
 ■ Chocolate, alcohol, and caffeine (decrease LES tone)
 ■ Peppermint (decreases LES tone)

MEDICATIONSa

 ■ Calcium channel antagonists
 ■ Anticholinergics
 ■ Theophylline
 ■ Morphine
 ■ Barbiturates

MISCELLANEOUS
 ■ Tight clothing (increases intra-abdominal pressure and 

promotes refl ux)
 ■ Pregnancy (increases intra-abdominal pressure and 

promotes refl ux)

14.2 Potential Factors Related to 
Development or Exacerbation of 
Gastroesophageal Refl ux Disease

LES, lower esophageal sphincter.
aAll decrease LES tone.

SIGNS (AND COMPLICATIONS)
 ■ Stricture (10% of severe cases)
 ■ Hemorrhage or perforation (rare)
 ■ Anemia (from insidious blood loss secondary to persis-

tent ulcerations)

SYMPTOMS
 ■ Pyrosis

 ■ Heartburn (primary complaint)
 ■ Retrosternal burning and discomfort

 ■ Intermittent retrosternal chest pain (major cause of 
noncardiac chest pain)

 ■ Regurgitation
 ■ Dysphagia (swallowing diffi culties)
 ■ Respiratory symptoms

 ■ Caused by regurgitation and aspiration
 ■ Morning hoarseness
 ■ Pneumonitis
 ■ Asthma-like complaints (wheezing and chest tightness)

14.3 Common Signs and 
Symptoms Associated with 
Gastroesophageal Refl ux Disease

Chronic
persistent

symptoms and
complications

Frequent symptoms
(often seen by MD)

Mild recurring symptoms
(not seen by MD)

FIGURE 14.3  The GERD pyramid.
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It is characterized by abdominal pain and altered bowel habits 
(diarrhea, constipation, or alternating bouts of both) lasting 
at least 3 months in the absence of other identifi able causes 
of such symptoms (Box 14.5). Non-GI symptoms can include 
fatigue and dyspareunia. It is primarily identifi ed as diarrhea-
predominant (IBS-D), constipation-predominant (IBS-C), or 
a mixture of both (IBS-M). IBS should be considered a symp-
tom complex for which the Manning, Rome, or Kruis criteria 
can be used to aid in making the diagnosis. Patients who meet 
these criteria and who do not exhibit alarm symptoms (i.e., 
anemia, weight loss, rectal bleeding) or are younger than age 
50 years generally do not require diagnostic testing or imag-
ing to make the diagnosis of IBS. There are no specifi c bio-
markers available for the diagnosis of IBS, therefore routine 
laboratory testing is not recommended. If alarm symptoms 
are present, especially in a patient older than 50 years of age, 
or the patient has a strong family history, colonoscopy should 
be performed to rule out colorectal cancer. 

 Mild and infrequent episodes of IBS can be managed with 
dietary adjustments. Persistent disease often requires some 
pharmacological intervention. Dietary alterations may be nec-
essary in patients with IBS-D, and loperamide can be used for 
episodic management. Although these treatments have been 
reported in studies to improve stool regularity, few have been 
shown to have an impact on abdominal pain. Antispasmodic 
drugs (e.g., dicyclomine) or antidepressants (e.g., tricyclics 
or serotonin reuptake inhibitors) have shown some benefi t 
in IBS-D with regard to abdominal pain. A few oral antibi-
otics—rifaximin, neomycin, and metronidazole—have been 
studied in IBS-D and IBS with primary symptom of bloating 
and have shown some improvement in symptom control ver-
sus placebo but are meant for short-term use. The serotonin-3 
receptor antagonist alosetron can be used for severe cases of 
IBS-D but is only available through a restricted use program 
in conjunction with the drug’s manufacturer. Bulking agents 
or dietary fi ber can be used for IBS-C, but laxative use is 
generally avoided. There are few prescription options avail-
able for IBS-C, but linaclotide and lubiprostone are U.S Food 
and Drug Administration (FDA)–approved for IBS-C. The 
serotonin-4 partial agonist tegaserod is reserved for refrac-
tory cases of IBS-C and is only available through a restricted 
access program in conjunction with the manufacturer. 

 Infl ammatory Bowel Disease 
 The two major divisions of infl ammatory bowel disease 
(IBD) are Crohn’s disease and ulcerative colitis.  Crohn’s dis-
ease  is a chronic infl ammatory process involving any portion 

 Nonpharmacological therapy can be useful in the treat-
ment of GERD and should be instituted both before and 
concurrently with drug therapy to maximize therapeutic ef-
fi cacy. Box 14.4 delineates these modalities. The fi rst step 
includes dietary manipulation, such as those risk factors for 
GERD listed previously (e.g., eating smaller meals, avoiding 
snacks before sleeping, and avoiding foods that can decrease 
the LES), as well as increasing the head of the bed using 6-in 
wooden blocks to lessen nighttime refl ux. Wearing loose 
clothing decreases intra-abdominal pressure and may de-
crease episodes of refl ux. Chewing gum or sucking on hard 
candies increases salivation and may also improve esophageal 
clearance. A pharmacist-specifi c intervention is adjusting a 
patient’s drug regimen to avoid medications that can decrease 
LES pressure (see Box 14.2). For example, calcium channel 
antagonists may decrease LES pressure, which promotes re-
fl ux. Recommending a change in therapy to an alternative 
blood pressure–lowering class of medication, when appropri-
ate, can improve LES tone and decrease episodes of refl ux. 

 Irritable Bowel Syndrome 
 Irritable bowel syndrome (IBS) is the most commonly diag-
nosed GI disorder accounting for a large percentage of refer-
rals to gastroenterologists. IBS is more common in women, 
patients younger than age 50 years, and those of lower 
socioeconomic class but is not limited to these populations. 

STEP 1: NONPHARMACOLOGICAL THERAPY
 ■ Dietary manipulation (avoid fat, chocolate, and caffeine)
 ■ Increase the head of the bed.
 ■ Suck on hard candies or chew gum.
 ■ Avoid drugs affecting the lower esophageal sphincter 

(calcium channel blockers).

STEP 2: OVER-THE-COUNTER MEDICATIONS
 ■ Antacids
 ■ Histamine2-receptor antagonists (Zantac 75)
 ■ Proton pump inhibitor (Prilosec OTC)
 ■ Alginic acid (Gaviscon)

STEP 3: DECREASING ACID PRODUCTION
 ■ Full-strength histamine2-receptor antagonists (famoti-

dine, 20 mg BID)
 ■ Proton pump inhibitors (esomeprazole, 40 mg QD)

STEP 4: LONG-TERM MAINTENANCE THERAPY
 ■ Prokinetic agents

 ■ Metoclopramide, 10 mg QID, AC, and HS
 ■ More appropriate for recurrent, mild to moderate 

disease
 ■ Proton pump inhibitors

 ■ Esomeprazole, 40 mg QD
 ■ Lansoprazole, pantoprazole, or omeprazole may 

also be used.
 ■ More appropriate for recurrent, severe disease

14.4 One Therapeutic Approach 
to Gastroesophageal Refl ux 
Disease

AC, before meals; HS, at bedtime.

 ■ Abdominal pain, cramping
 ■ Altered bowel habits (diarrhea, constipation, or alter-

nating bouts of both)
 ■ Mucus in stools
 ■ Bloating, gas
 ■ Urgency or feeling of incomplete evacuation of stool
 ■ Alarm symptoms: rectal bleeding, weight loss, age 

�50 years at symptom onset

14.5 Signs and Symptoms of Irritable 
Bowel Syndrome
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corticosteroids become the agents of choice. In severely ill pa-
tients, intravenous administration is used. 

 If the 5-ASA derivatives and a corticosteroid (e.g., pred-
nisone) fail to induce a remission, or if steroid requirements 
cannot be tapered to a desirable dose, then treatment with 
azathioprine, the active metabolite 6-mercaptopurine, cyclo-
sporine, or infl iximab may be instituted. These agents are 
thought to suppress T-cell function and, thereby, lessen bowel 
infl ammation. Maintenance therapy with either the 5-ASA 
derivatives or steroids has not been shown to prevent recur-
rences of disease fl ares and, therefore, is not indicated in the 
treatment of Crohn’s disease. 

 Management of Crohn’s disease involves maintenance of 
the patient’s nutritional status, supportive therapy (including 
symptomatic treatment), as well as anti-infl ammatory and 
immunosuppressive therapy (discussed earlier). Nutritional 
therapy can help to control diarrhea as well as to replete vi-
tamin, calcium, iron, and protein losses. A lactose-free diet 
may also help to control diarrhea in some progressive cases 
in which lactose intolerance develops. During acute exacerba-
tions, bowel rest, incorporating parenteral nutrition therapy, 
may be necessary. Antidiarrheal agents may aid in reducing 
stool frequency and abdominal cramps and in restoring one’s 
activities of daily living. Currently, loperamide is the therapy 
of fi rst choice. 

 The treatment of ulcerative colitis is similar to that of 
Crohn’s disease. The 5-ASA derivatives, glucocorticoids, fl uid 
and electrolyte therapy, nutritional support, and supportive 
therapy, including antidiarrheals, all play a role in controlling 
exacerbations. Unlike Crohn’s disease, however, maintenance 
therapy in patients with ulcerative colitis prolongs remissions. 
Currently, sulfasalazine is the therapy of choice. Other forms 
of 5-ASA are probably as effective as sulfasalazine for main-
tenance therapy, but clinical experience is somewhat limited. 

of the GI tract from the mouth to the anus and is transmural 
in nature (i.e., bowel infl ammation affects all layers of the 
GI wall). Crohn’s disease most commonly affects the dis-
tal ileum and colon. Also, “skip” lesions are common, in 
that normal or unaffected bowel occurs between areas of 
disease. Unlike Crohn’s disease, the infl ammatory process 
in  ulcerative colitis  is superfi cial, affecting the mucosa and 
submucosa of the colon only, and is not transmural. The 
rectum and descending colon are the areas affected most, 
but the disease can affect the entire colon. Ulcerative colitis 
does not affect the GI tract outside the large bowel, how-
ever. The lesions are diffuse, with no skip areas of normal 
or unaffected tissue between them. Like Crohn’s disease, 
ulcerative colitis is chronic, being characterized by symp-
tomatic exacerbations. The exact cause or combination of 
factors responsible for development of Crohn’s disease is un-
known. Also, whether Crohn’s disease and ulcerative colitis 
are truly separate disease states or just different manifesta-
tions of the same disease is also unknown. Both share simi-
lar potential causes. 

 The most likely causes of IBD are an infectious agent or 
an immunological defi cit or response. An infectious cause 
for IBD has been sought because some microorganisms pro-
duce similar granulomatous diseases in animals. For example, 
one group of bacteria that has been implicated as a possible 
cause is the mycobacteria.  Mycobacterium paratuberculosis
produces a similar disease in goats, and several species of 
mycobacteria have been isolated from patients with Crohn’s 
disease or ulcerative colitis. These fi ndings are not consistent, 
however, and no causal relationship has been conclusively 
demonstrated. 

 Because many infl ammatory cells (e.g., lymphocytes, 
plasma cells, and mast cells) are present in the GI wall when 
affected by IBD, and immunosuppressive therapy (i.e., gluco-
corticoids) control symptomatic exacerbations, an immuno-
logical cause in the pathogenesis of IBD is likely. Whether IBD 
is an immunological response to a microorganism antigen or 
a genetic or acquired aberration in immunity secondary to 
an antigen induces the infl ammation is not known, but both 
seem plausible. Emotional, psychological, or dietary factors 
may play a role in symptomatic exacerbations, but alone, 
these factors are probably not responsible for IBD. Because 
of both familial and ethnic/racial clustering, an inheritable 
predisposition to development of IBD may exist. Other risk 
factors for development remain to be defi ned. The common 
signs and symptoms seen when a patient with IBD presents 
are listed in Box 14.6. 

 Unlike ulcerative colitis, in which a total colectomy 
is curative, Crohn’s disease is chronic in nature, and re-
missions in disease activity can occur spontaneously or 
be induced by drug therapy. During acute exacerbations, 
 pharmacological intervention remains the therapy of choice. 
Anti-infl ammatory or immunosuppressive therapies to con-
trol disease manifestations are most effective. Sulfasalazine 
and the newer 5-aminosalicylic acid (5-ASA) derivatives (i.e., 
mesalamine) are currently fi rst-line therapy, secondary to the 
long-term complications associated with corticosteroids, the 
second-line therapy. The 5-ASA derivatives are generally most 
effective for ileocecal involvement and are fi rst-line agents for 
mild to moderate symptomatic fl ares. If a patient does not 
respond to several weeks of therapy with one of these agents, 
then corticosteroids are used. During severe exacerbations, 

SIGNS
 ■ Fever
 ■ Abdominal mass (focal granuloma)
 ■ Weight loss 
 ■ Less common signs

 ■ Hypoalbuminemia
 ■ Vitamin defi ciencies
 ■ Loss of calcium, magnesium, and zinc
 ■ Anemia
 ■ Leukocytosis and thrombocytosis
 ■ Fistula
 ■ Extraintestinal manifestations

 ■ Pyoderma gangrenosum
 ■ Erythema nodosum and stomatitis
 ■ Ankylosing spondylitis and sacroiliitis
 ■ Arthritis of large joints

SYMPTOMS
 ■ Diarrhea
 ■ Abdominal pain
 ■ Malaise
 ■ Rectal bleeding

14.6 Common Signs and Symptoms 
Associated with Infl ammatory 
Bowel Disease
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 ABNORMALITIES 

Onset Possible Association
Gradual Infection
Acute Perforation

 Torsion of abdominal 
 structure
Pancreatitis
 Rupture of an ectopic 
 pregnancy

Location Possible Association
Diffuse  Rupture or perforation 

of abdominal structure
Localized  Epigastric (PUD or 

 pancreatitis)
Relocation  Umbilical to right lower 

 quadrant

Characteristics Possible Association
Knife-like Pancreatitis
Burning PUD
Cramping Biliary or renal colic, 

IBS

Concurrent Symptoms Possible Association
With vomiting  Pancreatitis or rupture/

perforation of abdomi-
nal structure

With diarrhea IBD, IBS-D
Rectal bleeding IBD

 Because most pain treated with OTC agents is midepigastric, 
specifi c delineation of this complaint is necessary. 

 INTERVIEW  Do you smoke? Does food affect the pain? 
Does the pain occur just after meals or hours later? Do you 
experience pain at night? Does the pain wake you up at 
night? Is the pain worse when you lie down? Do you drink 
alcoholic beverages? If so, how often? Do you have dark, 
sticky stools? What medications, both OTC and prescrip-
tion, do you take? 

 ABNORMALITIES 

Food Possible Association
Soon after eating Gastric ulcer
Hours after eating Duodenal ulcer

Position Possible Association
Lying down GERD

Medications Possible Association
Ibuprofen/aspirin PUD

 Nausea and Vomiting 
 Nausea is usually a nonspecifi c indicator, whereas vomiting 
is more common with specifi c abdominal illnesses. If nausea 
and vomiting are present for approximately 1 week or the 
vomitus contains blood, the patient should be referred to a 
diagnostician for further evaluation. 

Therefore, other agents should be used only if the patient is 
intolerant to sulfasalazine. A total colectomy is curative and 
repeals the risk of colon cancer, a major concern in ulcerative 
colitis. Other therapeutic modalities are the same as those for 
Crohn’s disease. 

 SYSTEM ASSESSMENT 

 Subjective Information 
 GI problems account for many of the reasons why patients, 
especially the elderly, seek healthcare. With the move to 
OTC status for H2RAs and PPIs, the potential for patients 
to attempt self-treatment for a serious medical problem now 
exists. Therefore, questioning why patients are seeking medi-
cal care or OTC products may be exceedingly important in 
the pharmacist’s evaluation. The following are the most fre-
quently encountered symptoms related to the GI tract, and 
each should be included in any interview assessing this body 
system. 

 Abdominal Pain 
 Abdominal discomfort is one of the most common GI com-
plaints because most abdominal diseases manifest with some 
degree of pain. Questioning the patient about this discomfort 
can elicit clues regarding the origin of the pain secondary to 
the relationship between the pain location and the pathology 
of underlying structures. For example: 

 ■   Pain in the epigastrium  
 ■  Stomach: gastric ulcer 
 ■  Duodenum: duodenal ulcer 
 ■  Gallbladder: cholecystitis 
 ■  Liver: hepatitis 
 ■  Pancreas: pancreatitis 

 ■   Pain in the substernal area  
 ■  Esophagus: gastroesophageal refl ux 

 ■   Pain near the umbilicus  
 ■  Small intestine: obstruction or Crohn’s disease 

 ■   Pain in the hypogastrium  
 ■  Colon: Crohn’s disease, ulcerative colitis, diverticulitis, 
IBS 

 INTERVIEW  Tell me more about your pain. When did the 
pain start? Does the pain come and go, or is it a steady, 
constant pain? Did the pain have a sudden onset, or did it 
begin gradually? Describe the pain? Is it knife-like, burn-
ing, or cramping? Show me where the pain is. Has this pain 
moved at all, or has it always been in this spot? Is this the 
only spot that hurts, or do you have pain anywhere else 
with it? How often do you have this pain? What makes the 
pain worse or better? Did you eat any specifi c foods be-
fore the pain began? With this pain, do you experience 
nausea or vomiting, sweating, bowel changes such as diar-
rhea, or abdominal bloating? What other symptoms are 
you experiencing? Are you taking any medications for the 
pain? Do they help? What other medications are you tak-
ing? What OTC medications are you taking? Do you have 
any allergies? 
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Chronic Onset Possible Association
Bloody Ulcerative colitis
Mucus Ulcerative colitis, IBS
Watery  Small bowel infl amma-

tion (Crohn’s disease)
Bloating  Malabsorptive 

states (e.g., chronic 
pancreatitis), IBS

Weight loss IBD or carcinoma of the 
colon

Recent antibiotic use Clostridium diffi cile 
toxin

 INTERVIEW  For those complaining of constipation, ask the 
following questions: How long have you been experiencing 
constipation? When was your last bowel movement? What 
makes it better or worse? What does the stool look like? 
What color is the stool? Is any blood present? Any mucus? 
Do you experience both diarrhea and constipation, back 
and forth? Any abdominal pain with the passage of the 
stool? What is the size of the stool? Is the stool thin? Has 
there been a recent change in its size? Any recent changes 
in your diet? Have you lost any weight recently? What pre-
scription medications are you taking? What OTC medica-
tions are you taking? 

 ABNORMALITIES 

Characteristics Possible Association
Oscillating with diarrhea  Carcinoma of the colon 

or diverticular disease
Chalky white stool Hepatobiliary 

obstruction
Thin Carcinoma of the colon
Increase in high-fi ber 
foods

Dietary induced

Blood Carcinoma of the colon
Weight loss Carcinoma of the colon

 Objective Information 
 Objective information used during assessment of the GI sys-
tem includes the physical examination results, laboratory 
data, and data generated from diagnostic tests. 

 Physical Assessment 
 Pharmacists rarely perform physical examination of the ab-
domen, but while assessing the patient and his or her medica-
tions, pharmacists do routinely use data that other healthcare 
professionals obtain through the physical examination. The 
physical examination of the abdomen typically includes, in 
the following order, inspection; auscultation; percussion; and, 
fi nally, palpation. After voiding the bladder (a full bladder 
may alter abdominal fi ndings and make the examination pro-
cess uncomfortable for the patient), the patient is asked to lie 
in a supine position that is relaxed and has the arms at the 
sides (so that fl exed abdominal muscles do not interfere with 
the examination process). The clinician is positioned at the 
patient’s right side. 

 Physical examination fi ndings are generally recorded in 
terms of their location on the abdomen as divided into four 

 INTERVIEW  How long have you been experiencing the 
nausea or vomiting? When did it begin? Was it associ-
ated with any particular meals or foods? What does the 
vomited material look like? What does the material smell 
like? Do you have any abdominal pain with or before the 
vomiting? Do you have a fever? Are you also experiencing 
diarrhea? 

 ABNORMALITIES 

Finding Possible Association
Vomiting  Gastroenteritis, bile 

duct  obstruction, in-
testinal  obstruction, or 
rupture/ perforation of 
abdominal structure

Nausea  Pregnancy, hepato-
pancreatic disease, or 
malignancies

Vomitus Possible Association
Fecal (smell) Intestinal obstruction
Blood PUD
Stomach contents Gastritis
Greenish fl uid Biliary colic

Pain with Vomiting Possible Association
Before Appendicitis or chole-

cystitis
During Obstructions

 Change in Bowel Habits 
 Like abdominal pain, changes in bowel habits (e.g., diarrhea 
or constipation) are frequent complaints for which patients 
seek OTC products. A thorough history will help the pharma-
cist to determine if physician referral is necessary. In general, 
if the diarrhea/constipation has been present for approxi-
mately 1 week or there is evidence of bleeding in the stool or 
on the toilet paper, the patient should be referred for further 
evaluation. 

 INTERVIEW  For those complaining of diarrhea, ask the fol-
lowing questions: How long have you been experiencing 
the diarrhea? When did it begin? What makes it better or 
worse? Does it occur after eating? Describe the stools. Are 
they watery or just loose? Is a copious amount present? Is 
blood or mucus present? Does the stool fl oat? Do you also 
experience fever? Chills? Increased thirst? Abdominal pain 
or cramping? Have you traveled recently? Have you taken 
any antibiotics recently? Have you lost any weight recently? 
What prescription medications are you taking? What OTC 
medications are you taking? 

 ABNORMALITIES 

Acute Onset Possible Association
After meal  Infection, ingested 

toxin, or lactose 
intolerance

Bloody Shigellosis or amebiasis
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264 PART II   ASSESSMENT OF BODY SYSTEMS

“stretch marks,” which may result from pregnancy, weight 
gain, or Cushing’s disease. Box 14.7 lists frequent causes of 
abdominal distention. 

 TECHNIQUE 

 STEP 2 Auscultate the Abdomen 
 Auscultation is used to assess bowel motility and vascular 
sounds. It is performed before percussion and palpation 
when examining the abdomen because of the risk that ma-
nipulating the abdomen through percussion and palpation 
may alter bowel motility (and, hence, bowel sounds) and 
interfere with auscultatory fi ndings. 

 ●  Place the diaphragm of the stethoscope lightly on the 
midabdomen, near the level of the umbilicus (Fig. 14.5). 

 ●  Listen for bowel sounds, noting their frequency and char-
acter. Bowel sounds are usually high-pitched (hence the 

or nine areas; most clinicians use the four-division approach 
(Fig. 14.4). By dividing the abdomen into four quadrants, 
objective fi ndings can be communicated to other healthcare 
professionals in a consistent manner. 

 TECHNIQUE 

 STEP 1 Inspect the Abdomen 
 Inspect the skin of the abdomen. Look at the color, texture, 
vascularity, and contour. In most normal patients without 
disease, the color should be harmonious and nonicteric, 
or not yellowish (i.e., jaundice), in appearance. The texture 
should be smooth and usually without striae, the vascular-
ity barely appreciable, and the contour of the belly fl at or 
evenly rounded with the maximum height at the umbilicus. 
No distention should be present. No masses or nodules 
should be visible. The umbilicus should be centrally located 
and without protrusions or swelling. 

 ABNORMALITIES  In a person who is lightly pigmented, yel-
lowing of the skin (i.e., icterus or jaundice) can be noted 
with hepatic disease; in a person with darker pigmenta-
tion, the sclera of the eye will be jaundiced. Spider angio-
mas, which are small, vascular lesions with a central spot 
and vascular “legs” extending from this center, are a fre-
quent fi nding in those with hepatic disease and collagen 
vascular disease. Ascites, or free fl uid in the abdomen, may 
also be present in patients with signifi cant hepatic disease 
and some carcinomas. With tense ascites, the skin appears 
taut and shiny. Other abnormal fi ndings include striae, or 

Right
upper

quadrant

Liver
Gallbladder
Pylorus
Duodenum
Pancreas, head
Right adrenal gland
Right kidney, upper pole
Hepatic flexure
Ascending colon, portion
Transverse colon, portion

Right kidney, lower pole
Cecum
Appendix
Ascending colon, portion
Right ovary
Right fallopian tube
Right ureter
Right spermatic cord
Uterus, if enlarged
Bladder, if enlarged

RLQ LLQ

LUQRUQ

Liver, left lobe
Spleen
Stomach
Pancreas, body
Left adrenal gland
Left kidney, upper pole
Splenic flexure
Transverse colon, portion
Descending colon, portion

Left kidney, lower pole
Sigmoid colon
Descending colon, portion
Left ovary
Left fallopian tube
Left ureter
Left spermatic cord
Uterus, if enlarged
Bladder, if enlarged

Left
upper

quadrant

Right
lower

quadrant

FOUR QUADRANTS

(RUQ) (LUQ)

(RLQ) (LLQ)

Left
lower

quadrant

FIGURE 14.4  The four quad-
rants of the abdomen, including the 
associated anatomic structures.

 ■ Fat (obesity)
 ■ Fluid (ascites)
 ■ Fetus (pregnancy)
 ■ Flatus (gas)
 ■ Feces (stool)
 ■ Fibroid (tumor/mass)

14.7 Frequent Findings as Causes of 
Abdominal Distention
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 TECHNIQUE 

 STEP 3 Percuss the Abdomen 
 The abdomen is percussed to rule out the presence of fl uid, 
gaseous distention, and masses and to evaluate the location 
and size of the major solid organs. 

 ●  Lightly percuss the entire abdomen to obtain an overall 
assessment of the tympany and dullness (Fig. 14.7). Tym-
pany should predominate secondary to gas present in 
the stomach, small bowel, and colon. Dullness is usually 
heard only over organs and, if present, solid masses or a 
full bladder. 

 ●  Percuss the liver to evaluate the organ size. (For a detailed 
discussion of percussing the liver, see Chapter 15.) 

diaphragm) emanations that are heard as clicks and gur-
gles, occurring randomly, in the range of 5 to 20 per min-
ute. Sounds are produced by the physiological passage of 
fl uid and gasses through the intestinal tract. 

 ●  Place the diaphragm of the stethoscope on all four ab-
dominal quadrants, repeating the previous step. 

 ABNORMALITIES  Abnormal sounds of clinical importance 
when you listen to the abdomen include those from friction 
rubs (peritoneal infl ammation), arteries (bruits from stenosis 
of the renal artery or the abdominal aorta), veins (venous 
hum associated with collateral development in portal hy-
pertension), and peristalsis (hyperactive bowel sounds [GI 
bleeding] or absence of bowel sounds [ileus]). Increased or 
hyperactive bowel sounds are common fi ndings in patients 
with GI bleeding (usually from an upper GI source). Absence 
of bowel sounds is associated with a paralytic ileus (i.e., ces-
sation of the peristaltic movement through the small bowel), 
which may result from many causes, ranging from hypokale-
mia in combination with drugs having anticholinergic effects 
to a physiological ileus induced by peritonitis. Friction rubs 
are best heard over the liver and spleen during inspiration, 
indicating some infl ammatory reaction affecting that organ 
(e.g., viral hepatitis). 

 TECHNIQUE 

 STEP 2 (Continued) 
 Listen over the renal arteries, iliac arteries, and femoral ar-
teries (Fig. 14.6) for vascular bruits or adventitious (acquired) 
vascular sounds heard on auscultation as blowing/purring 
sounds. 

 ABNORMALITIES  Bruits are caused by turbulence in a par-
tially obstructed artery. 

FIGURE 14.5  Auscultation of bowel sounds.

Right renal artery

Right iliac artery

Right femoral artery

Left renal artery

Aorta

Left iliac artery

Left femoral artery

FIGURE 14.6  The abdominal locations for auscultating bruits.

FIGURE 14.7  General percussion of the abdomen.
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palpation, but the clinician always begins with light palpa-
tion away from any area of known pain to minimize guarding 
on the part of the patient (see “Abnormal Findings” for this 
step). Light palpation is used to identify areas of tenderness 
and muscle resistance. 

 ●  Using the palm of the hand with fi ngers extended and 
approximated, palpate all four quadrants, depressing the 
abdominal wall with the fi nger pads no more than 1 cm. 
This should be a fl uid process, lifting from area to area 
without short jab motions or digging. The process of light 
palpation is illustrated in Figure 14.8A. 

 ABNORMALITIES  With light palpation, areas of even mild 
tenderness can be detected. Abdominal tenderness may 
cause the patient to “guard” the area, fl exing the muscles 
to protect the underlying tenderness. This guarding can be 
both voluntary and involuntary; the latter is commonly asso-
ciated with the presence of peritoneal infl ammation. 

 TECHNIQUE 

 STEP 5 (Continued) 

 ●  Using the same process as described for light palpa-
tion, continue to assess all four quadrants, except now 
press with moderate pressure. With the added pressure, 
areas not previously perceived as being tender or masses 
smaller in size may be noted. Some clinicians suggest 
using the side of the hand when performing this deeper 
palpation to avoid “fi nger jabbing.” 

 ●  Deep palpation is used to further delineate organ struc-
ture and consistency and to identify less apparent masses. 
Using the palmar surface of the fi ngers, press smoothly 
and evenly into the abdomen (Fig. 14.8B). One may use 
just the right hand (for right-handed individuals), or the 
left hand may be placed over the right, in which case the 
left hand is used to exert pressure. 

 STEP 4 Test for “Shifting Dullness” 
  Ascites  (i.e., effusion and collection of serous fl uid in the 
abdominal cavity) can be differentiated from simple edema 
through the test for shifting dullness. 

 ●  Percuss the abdomen laterally to medially while the pa-
tient is supine. If ascites is present, a dullness will be heard 
over the fl uid in the fl ank area because of gravity and a 
tympany will be heard above or medial to this fl ank area, 
representing the gas-fi lled bowel (near the umbilicus). 

 ●  Mark the border between the dullness and tympany, 
which is usually just medial to the costal margins. 

 ●  Instruct the patient to lie on one side, and repeat the pro-
cedure. If ascites is present, a shifting of dullness will have 
occurred. Gravity will cause the fl uid to fl ow down toward 
the dependent side, and the area of dullness will move 
higher, toward the umbilicus. Thus, a “shifting” occurs in 
which the area around the umbilicus that was initially tym-
panic (in the supine position) becomes dull (in the side 
position) because of the movement of free fl uid. This will 
not occur in patients with simple abdominal wall edema 
or swelling from another cause (cystic or tumor masses). 

 TECHNIQUE 

 STEP 5 Palpate the Abdomen 
 Palpation may be performed independently of or simultane-
ously with percussion to authenticate or confi rm suspicions 
identifi ed during the initial portion of the examination. Pal-
pation provides specifi c organ information (e.g., size, shape, 
position, consistency, tension, and mobility) and identifi es 
areas of tenderness and muscle spasms or the presence of 
fl uid and masses. The patient must be relaxed as possible 
because contraction of the abdominal muscles interferes 
with this assessment more than with any other technique. 
All four quadrants are assessed using both light and deep 

FIGURE 14.8  Palpation of the 
abdomen. (A) Light palpation. (B) Deep 
palpation.
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contrast dye, (3) sonography (ultrasound), and (4) computed 
tomography. Endoscopy is the use of a fi beroptic instrument to 
visualize the lumen of the GI tract, both upper and lower (colo-
noscopy). It can be used to visually establish a diagnosis (e.g., 
duodenal ulcer or colon cancer) as well as for culturing the GI 
tract (e.g.,  H. pylori ). Endoscopy can also be used for treating 
GI bleeds through methods such as direct-injection sclerother-
apy. Radiography with contrast dye (i.e., barium or Gastrogra-
fi n), which is commonly called a  swallow study , can be used to 
evaluate the passage of material from mouth to esophagus and 
through the stomach to the small bowel. Ultrasound is used to 
noninvasively visualize GI structures as the contrast dye passes 
through the GI tract to confi rm a diagnosis. Computed tomog-
raphy can be used to diagnose numerous ailments affecting the 
GI tract, including liver disease, gallbladder disease, pancreatic 
disease, hernias, obstructions, and carcinomas. 

 Special Considerations 
 Pediatric Patients 
 Pediatric patients require additional specifi c questions to be 
asked of the parent or guardian. 

 INTERVIEW  In relation to abdominal pain, does the child at-
tempt to resist abdominal movement? Does the child keep 
the knees fl exed? In relation to constipation, how well is the 
child toilet-trained? What does the child’s typical diet include? 

 ABNORMALITIES  Fear of toilet training and diet (e.g., poor 
fl uid intake) may predispose this age group to constipation. 

 The physical examination of the pediatric patient is similar 
to that of the adult patient, except for some minor points. 
In general, the patient may be more fearful, and placing the 
pediatric patient at ease and explaining what is or will be hap-
pening is even more important. In addition, the kidneys may 
be identifi ed with deep palpation in children. 

 Geriatric Patients 
 Geriatric patients also require additional specifi c questions to 
be asked of the patient or caregiver. 

 INTERVIEW  Have you been experiencing any fecal incon-
tinence? What medications do you take? How much water 
do you drink per day? How many meals do you eat per day? 
Do you eat fruit and vegetables? Are you able to ambulate? 
If so, how much? 

 ABNORMALITIES  Elderly patients frequently take a number 
of medications that can interfere with normal bowel function; 
those with anticholinergic effects are most common. Lack of 
fl uid intake and a decrease in mobility are the two greatest risk 
factors for constipation in this population. In addition, socio-
economic factors may lead to elderly persons eating smaller, 
less frequent meals without the proper amount of fruits and 
vegetables to maintain nutrition and normal GI function. 

 Elderly patients may have fewer or more mild symptoms 
on presentation than a younger patient with the same GI 
problem. Therefore, the clinician must be diligent in his or her 
interview and physical examination when evaluating older 
patients. “Silent” GI pathology in elderly persons is associated 

 ABNORMALITIES  During deep palpation in patients with ab-
dominal tenderness, rebound tenderness is usually elicited. 
Rebound tenderness indicates peritoneal irritation. To elicit 
this symptom, the clinician palpates deeply and slowly in an 
area distal to the suspected site of pathology. The hand is 
then quickly withdrawn; if rebound tenderness is present, 
the patient will experience a sharp pain on the side where 
the localized infl ammation is present at this time. Although 
frequently performed, some clinicians have abandoned this 
practice because if rebound tenderness is present, signifi cant 
patient discomfort is produced, which may be accompanied 
by muscle spasm that interferes with any further examina-
tion. If performed, the maneuver should be reserved until 
the end of the examination process. Abdominal masses may 
be caused by various carcinomas or cystic diseases. 

C A U T I O N 

It is important to visualize the underlying structures when 
performing deep palpation. This makes it less likely that 
normal abdominal structures will be mistaken for abnormal 
fi ndings. 

 Laboratory and Diagnostic Tests 
 Both laboratory data and diagnostic tests are frequently used 
to evaluate the GI system. Laboratory tests include those to 
detect  H. pylori  infection and to assess the pancreas. 

 Helicobacter pylori  The simplest method to determine the 
presence of  H. pylori  is a serological test that detects immu-
noglobulin G antibodies against the organism. The test will 
be positive in anyone with acute infection, and it will remain 
positive for months after therapy. Therefore, a repeated an-
tibody titer after eradication therapy is not helpful in assess-
ing the adequacy of therapy. Serology can be repeated at 3 
and 6 months after eradication therapy; if titers have dropped 
by at least 50% and continue to decline between the 3- and 
6-month measurements, a cure has probably been attained. 

 An alternative, less used method is the urea breath test, 
which can be used 1 month after drug therapy to assess its ef-
fectiveness.  H. pylori  contains urease. Therefore, radiolabeled 
urea can be given by mouth; if the organism is present, the 
radiolabeled urea will be broken down to radiolabeled carbon 
dioxide, which can be readily detected in the patient’s exhaled 
air. Both serological and breath testing detect  H. pylori  mark-
ers, whereas invasive testing methods such as endoscopically 
obtained tissue samples confi rm actual presence of the bacteria. 

 Pancreas  With acute pancreatitis, two laboratory tests can 
be used to confi rm a diagnosis: the serum amylase concentra-
tion and the serum lipase concentration. Both are pancreatic 
enzymes that are released into the serum with pancreatic in-
fl ammation. In acute pancreatitis, the amylase concentration 
begins to rise 2 to 6 hours after symptoms begin, and the con-
centration peaks at 12 to 30 hours. Serum lipase elevations 
roughly parallel serum amylase elevations in acute pancreati-
tis. Lipase is less sensitive than amylase but is more specifi c 
for pancreas infl ammation; therefore, it can be used on a con-
fi rmatory basis. 

 Major Diagnostic Tests  Four major diagnostic tests are used 
in assessing GI diseases: (1) endoscopy, (2) radiography with 
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distention. Objective signs include indications of GI bleeding 
(e.g., presence of melena, hematochezia, or mild anemia on 
laboratory reports), hyperactive bowel sounds heard during 
auscultation, and mild midepigastric tenderness noted during 
percussion and palpation. A medication history may identify 
drugs commonly associated with PUD and GERD (Box 14.9). 

with signifi cant morbidity, so maintaining a degree of wari-
ness or suspicion may be prudent during the examination. 

 Pregnant Patients 
 Interview questions for the pregnant patient should attempt 
to differentiate common GI complaints during pregnancy 
(e.g., nausea, vomiting, heartburn, constipation, and hemor-
rhoids) from those that may be less common. 

 INTERVIEW  In relation to abdominal pain, where does it hurt? 
Describe the pain. Is it a burning sensation, or is it a sharp pain? 
How many weeks along is your pregnancy? Are you experienc-
ing any nausea and vomiting? If so, how much, and how often? 
Are you experiencing any diarrhea or constipation? 

 ABNORMALITIES  Pain may be experienced in different 
abdominal regions secondary to pregnancy. Stretching of 
muscles and ligaments may cause sharp abdominal pain 
(especially pain that intensifi es with movement) or cramping 
(similar to premenstrual cramping). Severe vomiting may lead 
to dehydration and, thus, should be monitored by a physician. 
Frequent constipation may lead to hemorrhoids. High-fi ber 
foods (e.g., whole grains as well as fresh or frozen fruits and 
vegetables) should be consumed daily to avoid constipation. 

 Although rarely performed in their practice, pharmacists 
need to understand the infl uences of pregnancy on a physical 
examination. Inspection, percussion, and palpation changes 
are common in pregnant patients. Women who have given 
birth may have pinkish to white striae (i.e., stretch marks) as-
sociated with the current or previous pregnancies. During per-
cussion, if the uterus is enlarged, a dullness may be appreciated 
over the suprapubic area. In late pregnancy, the abdominal 
swelling associated with pregnancy may shift the liver upward, 
thus interfering with “normal” percussion. Also, during deep 
palpation, the uterus may be felt as a mass and mistaken for an 
abnormal fi nding if the pregnancy is not known or suspected. 

 APPLICATION TO PATIENT SYMPTOMS 
 Because they typically practice in a setting where the patient 
presents with a specifi c symptom or complaint, pharmacists 
must be able to assess the severity of the complaint, identify 
the most probable cause, and determine the best course of 
action. Possible corrective actions include referral to another 
healthcare professional for further evaluation, treatment using 
the current or newly recommended drug regimen, or addition 
of an OTC agent. Common symptoms of the GI tract include 
abdominal pain, nausea with or without  vomiting, and change 
in bowel habits, including frequency and presence of blood. 

 Abdominal Pain 
 Abdominal pain can be caused by many pathological pro-
cesses, as illustrated in Box 14.8. In the pharmacist’s practice 
setting, most patients present complaining of midepigastric 
pain, which is described as a vague discomfort or as cramp-
ing, burning, gnawing, or a hunger-like sensation. The ma-
jority of patients state that the pain awakens them at night, 
and most also state some relief is experienced from antacid 
use or eating. Nonspecifi c symptoms may be anorexia, weight 
loss, related nausea, and feelings of bloating or abdominal 

 ■ Appendicitis
 ■ Ascites
 ■ Cholelithiasis
 ■ Colon cancer
 ■ Crohn’s disease
 ■ Diverticulitis
 ■ Gastroesophageal refl ux disease
 ■ GI obstruction
 ■ Hepatic cirrhosis
 ■ Hepatitis
 ■ Hepatosplenomegaly
 ■ Kidney infection
 ■ Kidney stones
 ■ Irritable bowel syndrome
 ■ Liver cancer
 ■ Ovarian cyst
 ■ Pancreatitis
 ■ Peptic ulcer disease
 ■ Peritonitis
 ■ Pregnancy
 ■ Splenectomy
 ■ Ulcerative colitis
 ■ Urinary tract infection

14.8 Common Pathological Causes of 
Abdominal Pain

PEPTIC ULCER DISEASE

 ■ Alcohol
 ■ Cigarette smoking
 ■ Nonsteroidal anti-infl ammatory drugs
 ■ Salicylates

GASTROESOPHAGEAL REFLUX DISEASE

 ■ Anticholinergics
 ■ Barbiturates
 ■ Bisphosphonates
 ■ Calcium channel antagonists
 ■ Cigarette smoking and nicotine products
 ■ Estrogen and progesterone
 ■ Morphine
 ■ Nitrates
 ■ Theophylline

14.9 Medications (and Other Factors) 
That Commonly Cause Midepi-
gastric Pain and Peptic Ulcer 
Disease or Symptomatic Gastro-
esophageal Refl ux Disease
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abdominal discomfort. Some common fi ndings in patients 
complaining of constipation include low back pain, abdomi-
nal distention and vague discomfort, anorexia, and headache. 
On physical examination, one may fi nd an abdominal mass 
in the left lower quadrant or over the ileocecal valve and ten-
derness in the lower abdomen. Medications that commonly 
cause diarrhea and constipation are listed in Box 14.12, al-
though many more agents have been associated with changes 
in bowel habits. Again, a guideline to use when assessing 
changes in bowel habits is that if either diarrhea or constipa-
tion has been present for approximately 1 week (or longer) or 
there is evidence of bleeding in the stool or on the toilet paper, 
the patient should be referred for further evaluation. 

 Nausea and Vomiting 
 Physiologically, nausea and vomiting are protective measures 
of the body to evacuate potentially harmful ingestions (e.g., 
large amounts of alcohol). Medically, nausea and vomiting 
are important because of the wide range of conditions that 
can produce them as well as because of the potential compli-
cations caused by vomiting. 

 Nausea and vomiting can be caused by a multitude of 
conditions, including gastroenteritis, GI obstruction, visceral 
pain associated with renal or biliary colic, viral and alcoholic 
hepatitis, pancreatitis, pregnancy, motion sickness, radiation 
therapy, head trauma, and drug toxicity. Potential compli-
cations associated with nausea and vomiting are aspiration 
pneumonia, Mallory-Weiss tear, esophageal rupture, electro-
lyte abnormalities, and volume depletion. 

 Subjective symptoms associated with nausea and vomiting 
may be described as an “upset stomach,” abdominal bloating, 
increased burping, indigestion, and increased salivation that 
requires more frequent swallowing. Objective fi ndings will 
vary based on the cause and severity of the nausea and vomit-
ing, but they can include signs of volume depletion (e.g., tachy-
cardia, deceased skin turgor, and dry mucous membranes), 
metabolic disturbances (e.g., tachypnea), and mild epigastric 
tenderness on physical examination. As with abdominal pain, 
a medication history may indicate drugs that are commonly 
identifi ed as causing nausea and vomiting (Box 14.10). 

 Change in Bowel Habits 
 Changes in bowel habits (e.g., diarrhea or constipation) are 
frequent complaints for which patients seek OTC products 
and advice from the pharmacist. Diarrhea is the abnormal 
passage of watery stools. Constipation, by defi nition, is infre-
quency of or diffi culty in passing stools. Frequent causes of 
diarrhea and constipation are listed in Box 14.11. 

 The presentation and fi ndings for patients with diarrhea 
and constipation may vary depending on the cause. Some 
common fi ndings that may be present in patients complain-
ing of diarrhea include sudden onset of abnormally frequent 
stools, which are watery in nature, accompanied by abdomi-
nal cramping, weakness, fatigue, abdominal bloating and 
fl atulence, nausea, vomiting, and fever. On physical examina-
tion, one may fi nd signs of dehydration (e.g., orthostasis) and 
electrolyte/metabolic abnormalities (e.g., alkalosis), with mild 

 ■ Chemotherapeutic agents
 ■ Cisplatin
 ■ Cyclophosphamide
 ■ Cytarabine
 ■ Doxorubicin
 ■ Methotrexate

 ■ Opiate analgesics
 ■ Anticholinergics
 ■ Antibiotics
 ■ Digoxin
 ■ Theophylline

14.10 Medications That Commonly 
Cause Nausea and Vomiting

DIARRHEA

 ■ Intestinal disease (ulcerative colitis, Crohn’s disease, 
irritable bowel syndrome)

 ■ Medication (overuse of magnesium-containing 
antacids)

 ■ Dietary (lactase defi ciency)
 ■ Infectious (Escherichia coli food poisoning)

CONSTIPATION

 ■ Intestinal disease (diverticular disease, irritable bowel 
syndrome)

 ■ Medication (overuse of aluminum-containing antacids)
 ■ Dietary (inadequate fl uid intake and low-fi ber diet)
 ■ Metabolic (hypokalemia)
 ■ Endocrine (hypothyroidism)

14.11 Frequent Causes of Diarrhea and 
Constipation

DIARRHEA

 ■ Antibiotics (Augmentin)
 ■ Antacids (containing magnesium)
 ■ Acarbose
 ■ Bethanechol
 ■ Colchicine
 ■ Metformin
 ■ Metoclopramide
 ■ Quinidine

CONSTIPATION

 ■ Opiate analgesics
 ■ Antacids (containing aluminum or calcium)
 ■ Anticholinergics
 ■ Antihypertensives
 ■ Diuretics
 ■ Iron supplements
 ■ Neuroleptics
 ■ Vincristine

14.12 Medications That Commonly 
Cause Diarrhea and Constipation 
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C A S E  S T U D Y  1 4 . 1
A male customer (MK) approaches the pharmacist at the 
pharmacy counter and asks for assistance with selecting 
an OTC antacid product. MK begins to tell the pharma-
cist about a 2-week history of midepigastric discomfort 
characterized by a “burning feeling” in his upper chest. 
The pharmacist asks him to step into the patient coun-
seling area for more privacy. MK agrees and follows the 
pharmacist.

ASSESSMENT OF THE PATIENT
Subjective Information
A 52-YEAR-OLD MAN WITH A 2-WEEK HISTORY OF MIDEPIGASTRIC 
DISCOMFORT CHARACTERIZED BY A BURNING FEELING IN HIS CHEST

WHERE IS THE PAIN?  It hurts right about here [MK 
points to a specifi c spot in the right upper quadrant, 
approximately 4 cm off the midline and 8 cm above the 
umbilicus].

HAS THIS PAIN MOVED AT ALL, OR HAS IT ALWAYS BEEN 
IN THIS SPOT?  It has always been in about this spot.

IS THIS THE ONLY SPOT THAT HURTS, OR DO YOU HAVE 
PAIN ANYWHERE ELSE WITH IT?  That is the only spot, 
but the burning feeling is more in my upper chest area.

WHEN DID THE PAIN START?  About 2 weeks ago.

DOES THE PAIN COME AND GO, OR IS IT A STEADY, 
CONSTANT PAIN?  It comes and goes, but it seems worse 
when I go to bed at night, especially that burning feeling.

HAS THIS PAIN CHANGED AT ALL LATELY?  Over the past 
couple of days, it seems like the burning feeling is a 
little more intense than a few weeks ago. It bothers me 
mostly at night, but I can feel it during the day, too.

WITH THIS PAIN, DO YOU EXPERIENCE NAUSEA OR 
VOMITING?  No.

ANY SWEATING?  No.

ANY CHANGES IN BOWEL HABITS, SUCH AS DIARRHEA 
OR CONSTIPATION?  No.

ANY ABDOMINAL BLOATING?  No.

DO YOU SMOKE?  Yes.

HOW MUCH?  About a pack a day.

FOR HOW LONG HAVE YOU SMOKED?  About 10 to 
15 years.

WHEN DO YOU EXPERIENCE THE PAIN?  Usually at night, 
but I have it sometimes throughout the day, too.

DOES THE PAIN WAKE YOU UP AT NIGHT?  No.

IS THE PAIN WORSE WHEN YOU LIE DOWN?  Yes.

DO YOU DRINK ALCOHOLIC BEVERAGES?  Occasionally.

ARE YOUR BOWEL MOVEMENTS DARK OR STICKY WHEN 
YOU WIPE?  No, not really.

HAVE YOU EXPERIENCED ANY NEW STRESSES IN 
YOUR LIFE, SUCH AS A NEW JOB?  No.

HAVE YOU LOST ANY WEIGHT RECENTLY?  No.

WHAT PRESCRIPTION MEDICATIONS DO YOU TAKE? 
My doctor just put me on verapamil for my high blood 
pressure.

HOW LONG HAVE YOU BEEN TAKING THE 
VERAPAMIL?  It’s been about 3 weeks now.

WHAT NONPRESCRIPTION MEDICATIONS DO YOU 
TAKE REGULARLY?  None.

DO YOU TAKE ASPIRIN OR IBUPROFEN PRODUCTS 
OFTEN?  Rarely, for an occasional headache.

HAVE YOU TRIED ANY NONPRESCRIPTION MEDICA-
TIONS TO HELP WITH THE PAIN?  No, that’s why I’m 
here.

HAVE YOU EVER HAD A PAIN LIKE THIS BEFORE?  No.

HAVE YOU EVER SEEN A PHYSICIAN FOR THIS PAIN? 
No.

Objective Information
Computerized medication profi le:

 ■ No profi le on record.

Patient in no acute distress
Vital signs normal
Abdomen: moderate epigastric tenderness to touch 

and mild upper abdominal distention

DISCUSSION
Severe abdominal pain associated with high-acuity 
conditions, such as acute pancreatitis or appendicitis, 
requires a patient to present either to a physician or 
an emergency department. MK illustrates the more 
common scenario for pharmacists, in which the patient 
complains of abdominal discomfort that is not severe 
enough to seek immediate medical care. Rather, the 
patient attempts self-treatment with an OTC product. 
The task for the pharmacist is to assess the severity 
of the patient’s condition to determine if referral to 
a physician is necessary or if treatment with an OTC 
agent may be attempted.

MK’s complaint of midepigastric burning is 
consistent with PUD and GERD. Although not pathog-
nomonic, dysphagia, noncardiac chest pain, pyrosis, 
and worsening of pain toward the evening hours are 
all indicative of GERD. Unfortunately, pain at night is 
also common with PUD. To further differentiate the 
patient’s symptoms from PUD, the pharmacist inquired 
about pain when supine. Most persons with GERD 
have more episodes of refl ux and, hence, more pain 
when lying down. This fi nding is not as common in 
patients with PUD.

MK has no indications of blood loss, dysphagia, 
or respiratory diffi culties and is, therefore, not in need 
of immediate medical attention. His symptoms are 
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consistent with GERD likely caused by the use of a 
calcium channel blocker known to decrease LES pres-
sure. Because MK’s symptoms of GERD are currently 
intermittent, the pharmacist can choose to safely treat 
these episodes with an OTC H2RA or antacid, with the 
understanding that if the symptoms return, the patient 
would be referred for further evaluation. If the OTC 
recommendations do not alleviate MK’s symptoms, 
the pharmacist could recommend to MK’s physician 
a change in hypertension therapy to an agent that is 
unlikely to cause refl ux symptoms (e.g., �-adrenergic 
antagonist).

PATIENT CARE PLAN

Patient Name: MK
Medical Problems:

Epigastric discomfort
Current Medications:

Verapamil SR 240 mg PO daily

S: MK is a 52-year-old man who presents with a 
2-week history of midepigastric discomfort char-
acterized by a burning feeling in his upper chest. 
The pain and burning worsens when he lies down 
but does not awaken him from sleep. This is the 

fi rst time he has experienced episodes of this type 
of pain. He has not taken anything to alleviate the 
pain and has not sought medical care from a phy-
sician. No indication of dysphagia or respiratory 
diffi culties. No NSAID or salicylate use. Recently 
diagnosed with hypertension and is taking Vera-
pamil for treatment

O: Patient without any distress

Blood pressure: 138/82 mm Hg, no orthostasis
Heart rate: 74 bpm

A: Probable GERD, secondary to recent initiation of 
calcium channel blocker for hypertension

P: 1.  Discuss the probable cause of MK’s symptoms 
of GERD (use of verapamil).

2. Recommend OTC Zantac 75 mg each day.
3.  Advise to return to his doctor if symptoms do 

not resolve or worsen within 1 week. Explain 
to MK that physician may need to change his 
blood pressure medication or prescribe a dif-
ferent medication for his GERD symptoms.

Pharmacist:  Jack Musil, Pharm.D.

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What signs and symptoms are associated with GERD? 
  2. What signs and symptoms are associated with PUD? 
  3. When interviewing a patient with complaints of abdom-

inal pain, which questions would help you to differenti-
ate between GERD and PUD? 

  4. When consulting with a patient, what signs and symp-
toms would cause you to refer the patient to a health-
care provider rather than to recommend a self-treatment 
regimen? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. During the pharmacist’s evaluation, MK’s vital signs were 
normal. If MK has extracellular fl uid loss, what evidence 
should be sought when evaluating his vital signs? 

  2. Pharmacists rarely complete an abdominal examination 
of a patient, but they are often consulted by patients 
about abdominal discomfort or pain. Based on what 
you have learned in previous chapters, what signs in 
other body systems would you have looked for during 
the conversation with MK that might indicate a more 
serious problem? 

C A S E  S T U D Y  1 4 . 2

The mother of BG, a 20-month-old girl, cannot get 
through to the pediatrician’s offi ce and, therefore, calls 
the pharmacy instead. The mother sounds somewhat 
frantic. She states that BG began vomiting this morn-
ing and has not stopped and that she, the mother, is 
worried.

ASSESSMENT OF THE PATIENT
Subjective Information
A 20-MONTH-OLD GIRL WITH VOMITING

HOW MANY TIMES HAS THE CHILD VOMITED?  About six 
times in the last 4 hours.

WHAT DOES THE VOMITED MATERIAL LOOK LIKE?  It is 
mostly a yellowish liquid color now.

WAS IT EVER RED OR BLACK?  No.

WHAT DOES THE MATERIAL SMELL LIKE?  It smells like 
vomit.

DOES THE CHILD COMPLAIN OF ABDOMINAL PAIN?  No, 
not really.

DOES THE STOMACH LOOK BLOATED?  No.

IS THE CHILD BEHAVING NORMALLY, OTHER THAN 
FEELING SICK?  Yes.
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C A S E  S T U D Y  1 4 . 2  ( c o n t i n u e d )
HAS SHE FALLEN RECENTLY OR HIT HER HEAD?  No.

IS IT POSSIBLE SHE GOT INTO SOMETHING, LIKE A 
HOUSEHOLD CLEANER?  No, she has been with someone 
all the time, and we keep everything like that locked up.

DOES THE CHILD HAVE A FEVER?  No.

DID YOU TAKE HER TEMPERATURE?  Yes. It was normal.

DOES THE CHILD HAVE DIARRHEA?  No.

HAS ANYONE ELSE IN THE HOUSEHOLD BEEN SICK?  No.

DOES THE CHILD GO TO DAY CARE?  Yes.

HAVE ANY CHILDREN THERE BEEN SICK?  Yes. There is a 
virus going around, and some kids have been out for 2 
or 3 days.

Objective Information
Computerized medication profi le:

 ■ No active prescriptions.

Patient without a fever
Mother in obvious distress

DISCUSSION
This case illustrates the more diffi cult task of assessing 
a patient not only over the phone but also through a 
third party. The fi rst task of the pharmacist is to assess 
the acuity of the patient. As previously stated, nausea 
and vomiting can result from numerous causes. With 
thorough questioning, however, the pharmacist can 
determine if specifi c signs and symptoms are present 
that would require immediate medical referral. These 
include (1) color of the vomitus (if the material is red or 
black, coffee-ground, the child may be experiencing an 
upper GI bleed and needs immediate medical atten-
tion), (2) smell of the vomitus (vomited material with a 
fecal smell indicates intestinal obstruction and mandates 
immediate referral), (3) abdominal pain and distention 
(presence of either may indicate a serious pathological 
process, and referral should be considered), (4) abnor-
mal behavior (mental status changes may indicate a 
metabolic aberration, and immediate referral is nec-
essary), (5) history of head trauma (concussion/head 
trauma may cause vomiting, and referral is required), 
and (6) toxic ingestions (vomiting is a protective measure 
to rid the body of potential toxins). Any chance of a toxic 
ingestion requires emergency department evaluation 
and, hence, referral.

Fever is a nonspecifi c fi nding but may support a 
diagnosis of viral gastroenteritis. The presence of illness 
in close contacts (e.g., household members and day 
care setting) also suggests a communicable pathogen. 
Concomitant diarrhea is important for two reasons. First, 
fever and diarrhea commonly accompany gastroenteri-
tis. Second, diarrhea will increase the risk of dehydra-
tion, especially in infants and young children. Patients or 
parents should be educated about the warning signs of 

dehydration, which include excessive thirst; decreased 
urine output; dry mucous membranes; fever without 
sweating; and, in infants and children, a sunken fon-
tanelle and crying with little tear production. Severe 
dehydration may require parenteral hydration and 
medical referral.

Acute gastroenteritis commonly resolves within 
48 hours, and most patients can be managed at home 
with fl uid and electrolyte replacement. Oral intake 
should be held for approximately 2 hours. Then, 5 
to 10 mL of an oral electrolyte solution (e.g., Infa-
lyte or Pedialyte) should be given every 15 minutes 
for 1 hour. If the patient tolerates this amount, the 
process should be continued, with increasing volumes 
(5-mL increments) being administered. A clear liquid 
diet can be initiated in 24 hours, and in most cases, a 
regular diet can be resumed in 48 hours.

Once it has been concluded that the case is prob-
ably caused by simple gastroenteritis, the pharmacist 
must delineate a treatment regimen, including goals 
and monitoring parameters. If the patient or parent 
is unable to meet or does not feel comfortable with 
the treatment requirements, the patient should be 
referred for medical care. In this case, the mother 
believed that she was unable to treat the condition 
at home, so the pharmacist called the pediatrician’s 
offi ce, and the patient was referred.

PATIENT CARE PLAN

Patient Name: BG
Medical Problems:

Probable viral gastroenteritis
Current Medications:

No active medications

S: Received call from a somewhat distraught mother. 
Her daughter, BG, is a 20-month-old girl who 
began vomiting this morning. Vomitus is yellow-
ish, with no blood or foul smell. No complaints 
of abdominal pain. No fever per mother. No 
diarrhea. No apparent abdominal distention. No 
history of head trauma or toxic ingestion.

 The child behaves appropriately. The child at-
tends day care, which is currently experiencing a 
“virus” requiring 2 to 3 days at home.

O: Per phone call

A: Probable viral gastroenteritis

P: 1.  Discussed home treatment with mother, who 
felt she was unable to meet the treatment 
regimen

2.  Call pediatrician’s offi ce to arrange an 
 appointment for BG.

Pharmacist:  Jacob Rockow, Pharm.D.
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 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What questions would you ask of the geriatric patient 
experiencing nausea or vomiting? 

  2. What questions would you ask of the pediatric patient 
experiencing nausea or vomiting? 

  3. If BG had been experiencing diarrhea concomitantly, 
what questions should the pharmacist have asked? 

  4. What medications commonly cause nausea and 
 vomiting? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. When assessing patients with nausea and vomiting, 
what signs should you look for to determine whether 
they need immediate referral to a healthcare provider? 

  2. What questions could you ask a mother to obtain more 
objective information about her child’s condition? 

  3. Compare and contrast the physical fi ndings of nausea 
and vomiting in an infant, child, adult, and elderly adult. 

  4. What physical fi ndings would be present in a patient 
who has suffered from chronic nausea and vomiting? 

C A S E  S T U D Y  1 4 . 3

CK is a 37-year-old man who asks his pharmacist to recom-
mend a product for diarrhea. He states that he went out 
for sushi two nights ago, and when he got home, he had a 
bout of diarrhea that still hasn’t gotten any better. The phar-
macist asks him to step into the patient counseling area for 
more privacy. He agrees and follows the pharmacist.

ASSESSMENT OF THE PATIENT
Subjective Information
A 37-YEAR-OLD MAN COMPLAINING OF DIARRHEA

HOW LONG HAVE YOU BEEN EXPERIENCING THE 
DIARRHEA?  For about 2 days.

HOW OFTEN DO YOU HAVE TO GO TO THE BATHROOM? 
Probably fi ve times a day, on average.

DOES IT OCCUR AFTER EATING OR DRINKING?  It didn’t 
happen until after I ate the sushi; however, now it has 
been happening at all times of the day.

ARE THE STOOLS WATERY OR JUST LOOSE?  They are 
watery and loose.

IS THERE A COPIOUS AMOUNT PRESENT?  No.

IS THERE BLOOD OR MUCUS PRESENT?  No, not that I can 
see.

DOES THE STOOL FLOAT?  No.

DO YOU ALSO EXPERIENCE FEVER?  Well, maybe. I’m not 
sure. If there is a fever, it’s only mild.

CHILLS?  No.

INCREASED THIRST?  No.

ABDOMINAL PAIN OR CRAMPING?  Yes, it is very un-
comfortable but then goes away after the episode of 
diarrhea.

NAUSEA?  Yes, actually, I am feeling a little nauseous 
right now, but it seems to go away after the diarrhea 
episode.

HAVE YOU TAKEN ANY ANTIBIOTICS RECENTLY?  No.

HAVE YOU LOST ANY WEIGHT RECENTLY?  No.

DO YOU USE ANY MEDICATIONS, EITHER PRESCRIPTION 
OR NONPRESCRIPTION?  No.

DOES ANYONE IN YOUR FAMILY HAVE BOWEL 
 PROBLEMS?  Not that I am aware of.

Objective Information
Computerized medication profi le:

 ■ No active prescriptions.

Patient mildly anxious and in some discomfort
Blood pressure: 126/82 mm Hg
Heart rate: 92 bpm
Respiratory rate: 16 rpm
Temperature (tympanic): 100.7°F

DISCUSSION
Changes in bowel habits are a frequent reason for use of 
OTC medications. In many cases, OTC agents may be 
appropriate adjuvant therapies. Without careful clarifi ca-
tion of the history, however, a pharmacist may not be 
able to determine if an OTC agent is benefi cial or even 
harmful. For example, in some cases of infectious diar-
rhea, antidiarrheal agents may interfere with the natural 
course of the infection and prolong the symptomatic 
phase.

When a patient presents with a complaint of diar-
rhea, the fi rst questions should address the symptomatic 
onset to determine if it was acute or chronic. Most acute 
cases relate to infectious causes, ingestion of a toxin, 
or lactose intolerance. The stool consistency can aid in 
identifying the GI source of the disturbance. In most 
cases, small bowel pathology produces loose stools, 
whereas colonic pathology produces watery stools. 
Blood and mucus are also more common with colonic 
involvement. Floating stools sometimes indicate a mal-
absorptive process, such as steatorrhea associated with 
pancreatitis. Systemic symptoms (e.g., fever) with an 
acute onset indicate an infectious or toxin-related cause, 
whereas fever and chronic onset indicate IBD. Similarly, a 
sudden onset with abdominal pain or cramping is more 
indicative of a toxin, whereas a chronic onset with ab-
dominal pain is common with IBD or IBS. Travel history 
and recent antibiotic use suggest an infectious cause, 
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C A S E  S T U D Y  1 4 . 3  ( c o n t i n u e d )

whereas weight loss indicates a systemic disease (e.g., 
IBD or cancer).

The subjective data presented by the patient (e.g., 
sudden abdominal cramping and loose, watery stools 
shortly after eating sushi) and the objective data noted 
by the pharmacist (e.g., low-grade fever) support recent 
ingestion of a toxin as the probable cause of CK’s diar-
rhea. Because CK has been experiencing this diarrhea 
for 2 days, the possibility of dehydration should not be 
dismissed. The pharmacist advised CK to increase his 
fl uid intake with Gatorade to replenish his electrolytes. 
In addition, he recommended an OTC antidiarrheal for 
relief of his symptoms. The pharmacist took some time 
to explain that medical therapy is effective in control-
ling diarrhea once a cause is fi rmly established and 
instructed CK to go to his doctor if his diarrhea did not 
resolve or worsened in the next 24 to 48 hours.

PATIENT CARE PLAN

Patient Name: CK
Medical Problems:

Diarrhea, acute
Current Medications:

None

S: CK is a 37-year-old man seeking an OTC product 
to treat diarrhea. Patient relates to a 2-day history 

of loose, watery stools. Diarrhea is accompanied 
by abdominal cramping and nausea; defecation 
relieves these symptoms. Questionable history 
of low-grade fever, patient presents today with 
100.7°F. History of dining-out; patient states the 
diarrhea began shortly after eating sushi. No con-
tributory family history.

O: No active prescriptions; patient mildly anxious 
and uncomfortable

Temperature: 100.7°F
Heart rate: 92 bpm

A: Acute diarrhea, secondary to food poisoning

P: 1.  Encourage CK to increase his fl uid intake. 
Recommend Gatorade or another electrolyte-
replenishing fl uid. Recommend other dietary 
modifi cations that can help decrease stool 
output.

2.  Recommend loperamide (Imodium AD) 4 mg 
for the fi rst dose following a diarrhea episode 
and then 2 mg after each subsequent diarrhea 
episode. Do not use more than 16 mg/day.

3.  Advise CK to see his doctor if the symptoms 
and the diarrhea episodes do not resolve or 
worsen in the next 24 to 48 hours.

Pharmacist:  Wyatt K. Silbough, Pharm.D.

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What signs and symptoms are associated with diar-
rhea? What signs and symptoms did CK have?

 2. What questions would you ask someone suffering from 
diarrhea that would help to differentiate whether the 
patient could safely self-treat with an OTC product or 
should be referred to a physician?

 3. What medications are commonly associated with diarrhea?
 4. What medications are commonly associated with 

constipation?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. Inspection is the pharmacist’s primary mode of physical 
assessment. As you review the signs associated with di-
arrhea, what physical fi ndings would indicate that those 
signs were present in your patient?

 2. In monitoring a patient with diarrhea, what physical 
fi ndings would you monitor to determine if the treat-
ment was effi cacious?

Skill Development Activities

The majority of a pharmacist’s assessment of the GI tract 
will be done through interviewing the patient or reviewing 
the medical chart to collect information on symptomology 
and disease history. The following are some practical skills 
that could be incorporated into lab sessions to supple-
ment didactic learning of the GI tract.

 ● Use of a stethoscope to auscultate the abdomen to eval-
uate the bowel sounds and determine if they are hypo-, 
hyper-, or normoactive

 ● Evaluation of a patient’s medication list to assess po-
tential medication causes of nausea/vomiting, diarrhea, 
or constipation

 ● Patient interview in attempt to determine whether re-
ferral to physician is needed versus treating with OTC 
medications

 ● Interpretation of specifi c lab values or diagnostic tests 
to correctly assess the GI issue at play in order to de-
velop an appropriate pharmacotherapeutic plan (e.g., 
elevated amylase and/or lipase for acute pancreatitis or 
elevated biomarkers such as C-reactive protein for IBD)

Although the pharmacist’s primary role is not to diag-
nose GI disorders, skills should be demonstrated in the 
appropriate understanding and interpretation of diagnos-
tic techniques and tests used to aid in diagnosing such 
disorders for the purpose of developing an accurate and 
appropriate pharmacotherapeutic management strategy.
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Hepatic System
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This chapter includes material written for the second edition by Rhonda M. Jones.

GLOSSARY TERMS

 ◗ Cholecystitis
 ◗ Cirrhosis
 ◗ Hepatitis
 ◗ Pancreatitis

276

 ANATOMY AND PHYSIOLOGY OVERVIEW 
 The organs of the hepatic system, including the liver, pancreas, and 
gallbladder, are sometimes classifi ed as accessory digestive organs. 
 Although part of the gastrointestinal system, these organs do more 
than simply help to digest our food. In fact, the liver alone performs 
more than 500 functions. Because of their versatility, these organs, 
when not functioning properly, can cause signifi cant morbidity and 
mortality. 

 Drug-related morbidity and mortality is of special importance to 
pharmacists. The liver plays a major role in metabolism of medica-
tions. Thus, liver damage or dysfunction can either enhance or delay 
metabolism of medications, resulting in a lack of treatment effi cacy 
or an enhancement of the medication’s adverse effects. Therefore, 
pharmacists must develop skills for assessment of the liver and its 
 functioning. 

 The Liver 
 The liver is the largest visceral organ in the body, weighing approxi-
mately 1.5 kg, or approximately 3 lb (Fig. 15.1). It is located under the 
diaphragm, and it occupies most of the right hypochondriac and part 
of the epigastric regions of the abdomen (see Fig. 14.4). The anterior 
surface of the liver follows the smooth curve of the body wall, but the 
posterior surface bears the impression of the stomach, small and large 
intestines, and right kidney. The falciform ligament marks the division 
between the right and left lobes. 

 Two blood vessels, the hepatic artery and the portal vein, provide 
the blood supply to the liver. The hepatic artery supplies oxygenated 
blood, whereas the hepatic portal vein supplies deoxygenated blood, 
containing nutrients, and accounts for approximately two thirds of 
the blood supply that is provided to the liver. Blood from the stomach, 
small intestine, spleen, and pancreas passes through the liver via the 
portal vein before entering the systemic circulation. This allows the 
liver to remove toxins that might enter the blood from the gastrointes-
tinal tract, and it helps to prevent direct access of potentially harmful 
agents to the rest of the body. 

 The basic functional unit of the liver is the liver lobule. The lobule 
consists of hepatocytes that are primarily responsible for the liver’s 
three major categories of function: (1) metabolism, (2) synthesis, and 
(3) storage. The major functions of the liver in each category are listed 
in Table 15.1. 
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 Bile enters the small intestine through the common bile 
duct. When the small intestine is empty, the sphincter of Oddi 
(or pancreaticohepatic sphincter) contracts, sealing off the 
passageway and preventing bile from entering the small intes-
tine. Bile then backs up and enters the expandable gallbladder 
(via the cystic duct) for storage. 

 Bile ejection occurs under stimulation by cholecystokinin. 
When chyme (the semiliquid, acidic mass in which food passes 
from the stomach and into the small intestine) arrives at the 
duodenum, cholecystokinin is released. The cholecystokinin 
relaxes the sphincter of Oddi, and the gallbladder contracts, 
sending bile into the small intestine. 

 The Pancreas 
 The pancreas is oblong, pinkish-gray, and lies posterior to 
the greater curvature of the stomach, extending laterally 
toward the spleen (see Fig. 15.1). It has functions of both 
exocrine (digestive secretion) as well as endocrine (hormonal 
secretion). Ninety-nine percent of the pancreatic cell clus-
ters, called  acini , are exocrine. They secrete pancreatic juice 
and isotonic fl uid that contains sodium, potassium, chloride, 
calcium, bicarbonate, water, and protein. Most of the pro-
tein in the pancreatic juice consists of pancreatic digestive 
enzymes, which must be secreted into the intestinal tract 
before they can become active. Secretion occurs primarily in 
response to hormonal stimulation from the duodenum via 
secretin and cholecystokinin. Once secreted, pancreatic juice 
stops the action of pepsin from the stomach, thus creating the 
proper environment for the small intestine. 

 The other 1% of the small, glandular clusters includes the 
islets of Langerhans and forms the endocrine portion of the 
organ. The islets of Langerhans consist of four different cell 
types, alpha, beta, delta, and F cells, that secrete the hormones 
glucagon, insulin, somatostatin, and pancreatic polypeptide, 
respectively. 

 Special Considerations 
 Pediatric Patients 
 In the embryo, the hepatic system begins to develop within 
the fi rst month of gestation, and most of the enzymatic 
 microsomal systems for metabolism are present at birth. 
At delivery, the infant possesses full capacity for reduction 
and increased capacity for methylation reactions in the 
liver as well as a well-developed ability for sulfate conjuga-
tion. Other metabolic pathways generally have decreased 
activity compared to those in the adult, including decreased 
hydroxylation,  N -demethylation, conjugation of bilirubin, 
and activity of the major components of the mixed-function 
oxidase system, including the cytochrome P-450 system. Also 
present are decreased hepatic uptake, low concentration of 
intracellular carrier proteins, and decreased bile production, 
which can further infl uence possible problems in metabolism 
of substances by the liver. Maturation of hepatic enzymes var-
ies based on the specifi c enzyme and can be infl uenced by ex-
posure to enzyme-inducing agents. In fact, infants may have a 
faster (and greater) response than adults to enzyme-inducing 
agents. These differences in enzymatic maturation are impor-
tant when considering variations in drug metabolism that 
occur among infants, children, and adults. 

 The Gallbladder 
 The gallbladder is a hollow, pear-shaped organ near the pos-
terior surface of the liver (see Fig. 15.1). It stores and concen-
trates bile as much as 10-fold, by absorbing water and some 
ions, until bile is needed in the small intestine. 

 Bile is formed in the liver and contains mostly water, bile 
salts, cholesterol, lecithin, bile pigments (primarily bilirubin), 
and several ions. Bile salts play a role in the emulsifi cation and 
absorption of fats and, along with lecithin, make cholesterol 
soluble. Bilirubin, a breakdown product from red blood cells, 
is excreted through the bile and is metabolized in the intestine. 

TABLE 15.1  Functions of the Liver

Function

Metabolism Carbohydrate
Lipids and lipoproteins
Amino acids
Drugs and hormones
Bilirubin
Phagocytosis of red blood cells and 

bacteria

Synthesis Lipids and lipoproteins
Proteins
Coagulation factors
Activation of vitamin D
Glucose
Bile salts

Storage Glycogen
Vitamins A, B12, C, D, E, and K
Minerals

Right hepatic duct

Right lobe of liver

Left lobe
of liver

Falciform ligament

Common 
hepatic
duct

Gallbladder

Duodenum

Sphincter of the
hepatopancreatic
ampulla (sphincter
of Oddi)

ANTERIOR VIEW

Jejunum

Head

Body Tail

Pancreatic duct

Left hepatic duct

Round ligament

Cystic
duct

Common bile duct

Pancreas

FIGURE 15.1  Anatomy of the liver, gallbladder, and pancreas.
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i nformation regarding chemical- or drug-related causes, see 
the section on chemical- or drug-induced liver dysfunction 
later in this chapter.) Multiple different viruses, including 
hepatitis A (HAV), hepatitis B (HBV), and hepatitis C (HCV), 
can cause viral hepatitis. 

 Hepatitis A 
 An RNA virus causes hepatitis A, which is also known as 
 infectious hepatitis . It is primarily spread by the fecal–oral 
route and has an incubation period of approximately 3 to 
5 weeks. People at risk for contracting HAV include: 

 ■  People having contact with infected persons 
 ■  Day care workers and attendees 
 ■  Institutional travelers 
 ■  Military personnel 

 Unlike hepatitis B or C, hepatitis A does not cause chronic 
disease. Most patients with hepatitis A (�90%) are asymp-
tomatic. Of the other 10% of patients who become symp-
tomatic, only 10% develop jaundice. Depending on the age of 
the patient, symptoms can range from a mild, infl uenza-like 
illness to elevated hepatic transaminase levels and jaundice. 
In general, symptoms worsen as the patient age increases. 
Treatment focuses on prevention with the hepatitis A vaccine. 
Once a patient experiences acute illness, however, treatment 
is primarily supportive because it is usually self-limited, and 
the majority of patients will have full clinical and biochemi-
cal recovery within 12 weeks. Supportive treatment typically 
includes general measures such as a healthy diet, rest, main-
taining fl uid balance, and avoiding hepatotoxic substances 
and alcohol. 

 Hepatitis B 
 Unlike HAV, HBV is a DNA virus that undergoes primary rep-
lication in the liver. It is spread through body fl uids; therefore, 
sexual activity, blood products, and contaminated needles are 
the most common routes of transmission. Infection with HBV 
is a worldwide concern because of the chronic liver disease 
and primary hepatocellular carcinoma that infection can in-
duce. Chronic HBV infection itself is a tremendous health 
problem, with more than 1 million carriers in the United 
States alone. People at risk for contracting HBV include: 

 ■  Family of infected persons 
 ■  Healthcare professionals 
 ■  Hemodialysis patients 
 ■  Homosexual men 
 ■  Intravenous (IV) drug users 
 ■  Morticians 
 ■  Multipartner heterosexuals 
 ■  Newborns of HBV-carrier mothers 
 ■  Sexual partners of HBV carriers 
 ■  Tattooed or body-pierced persons 
 ■  People living in highly endemic areas 

 The course of hepatitis B is best considered in four stages. 
The fi rst is the incubation period, which generally lasts 

 Premature infants and newborns have a diminished bile acid 
pool, biliary function, and pancreatic enzymes, specifi cally pan-
creatic amylase, which leads to decreased absorption of fat and 
fat-soluble vitamins as well as decreased utilization of starches. 
Because of this immaturity, neonatal jaundice (unconjugated 
hyperbilirubinemia) is common, occurring in 60% of normal, 
full-term infants and in 80% of preterm infants. Protein, es-
pecially albumin, is decreased in the neonate but increases to 
adult concentrations by the end of the fi rst year of life. 

 Liver functions in general are imperfect during at least the 
fi rst week of life, leading to unstable and often low blood 
glucose concentrations. Most liver functions begin to mature 
within the fi rst 1 to 3 years. In fact, drug metabolism in chil-
dren may occur at a more rapid rate, especially for drugs me-
tabolized by the liver, than in adults. 

 Geriatric Patients 
 As a person ages, the likelihood of hepatic system dysfunction 
secondary to chemical and infectious causes increases. During 
normal aging, both oxidative metabolism and general enzyme 
activity appear to decrease. Unlike younger adults and chil-
dren, older adults may be less prone to the effects of enzyme-
inducing agents. A decrease in portal blood fl ow and in liver 
mass may account for this decreased enzyme activity as well; 
however, this is not specifi cally known. 

 The production and secretion of digestive enzymes also 
may decrease with age, but they still appear to be suffi cient 
for digestive purposes. In general, little information is avail-
able regarding the changes in hepatic function that occur 
with age, and direct determinants of hepatic function can be 
 diffi cult to assess. 

 Pregnant Patients 
 During pregnancy, an overall increase in cardiac output and 
total body water occurs; however, a corresponding increase 
in hepatic blood fl ow does not. There may be an increase or 
decrease in the metabolism of specifi c medications depending 
on the stage of pregnancy and the specifi c enzymatic pathway 
that is involved. Protein binding is decreased, as are total al-
bumin concentrations, especially during the third trimester. 
Insulin production may increase or remain the same, and glu-
cagon suppression is enhanced in normal women. Insulin sen-
sitivity may decrease throughout pregnancy, which can lead 
to an increase in hyperglycemia and in vulnerability to ketosis 
after food deprivation, especially in women who are predis-
posed to gestational diabetes. The gallbladder will experience 
the same general motor sluggishness as the rest of the gas-
trointestinal tract does throughout pregnancy, predisposing 
pregnant women to gallstones. 

 PATHOLOGY OVERVIEW 
 Diseases of the hepatic system can account for signifi cant 
morbidity and mortality. Major diseases of this system  include 
hepatitis, cirrhosis, chemical- or drug-induced liver dysfunc-
tion, pancreatitis, and cholecystitis. 

 Hepatitis 
  Hepatitis  is an infl ammation of the liver that results primar-
ily from viral, chemical, or drug-related causes. (For further 
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 Hepatitis C 
 Like HAV, HCV is a single-strand RNA virus; however, it 
is quite different from other hepatitis viruses. Although it is 
transmitted primarily parenterally, HCV also may be trans-
mitted sexually. HCV infection is a signifi cant public health 
problem associated primarily with illicit injection drug use. 
Unlike HBV infection, hepatitis C has a higher chronic carrier 
rate (20% vs. 80%, respectively). It also evades the immune 
system more readily and mutates more rapidly than HBV. 
In fact, a patient may be infected with more than one subtype 
of HCV at any given time. The multiple subtypes and rapid 
mutation of HCV lessen the likelihood of developing an effec-
tive vaccine in the near future. Patients at risk for developing 
HCV infection include: 

 ■  Those undergoing dialysis and transplant 
 ■  Healthcare professionals 
 ■  IV drug users 
 ■  Multipartner heterosexuals 
 ■  Patients who have received multiple transfusions 
 ■  Tattooed or body-pierced persons 

 The incubation period of HCV is generally 6 to 12 weeks, 
or in between those of HAV and HBV. Most patients with 
acute and chronic HCV infection are asymptomatic. Some 
may complain of fatigue, vague discomfort in the right upper 
quadrant (particularly at night), and fl u-like symptoms, but 
many will initially present with cirrhosis or chronic eleva-
tion in transaminase levels. At least half of the patients in the 
United States who are carriers of HCV are unaware they are 
infected. HCV testing is recommended at least once for all 
persons born between 1945 and 1965 as well as persons with 
at-risk behaviors or exposures listed earlier. Six genotypes of 
HCV labeled 1 to 6 have been identifi ed, and prevalence de-
pends on geographic location. Most importantly, genotype 
dictates treatment options. Signifi cant advances have been 
made in the treatment of HCV, and the treatment landscape 
is rapidly evolving. Previously, interferon- � 2b or pegylated 
interferon- � 2a plus ribavirin combination therapy was the 
only available treatment and was associated with signifi cant 
adverse effects. Currently, there are several interferon-free 
regimens with the emergence of the direct-acting antiviral 
agents (DAAs). The DAAs include simeprevir, sofosbuvir, da-
clatasvir, and asunaprevir. Treatment can last anywhere from 
12 to 28 weeks depending on genotype and chosen regimen. 
Treatment generally does not provide a cure, but it may de-
crease morbidity and mortality, especially the risk of progres-
sion to hepatocellular carcinoma. 

 Cirrhosis 
Cirrhosis  is a chronic disease of the liver in which widespread 
hepatic cell destruction causes formation of connective tissue 
and nodular regeneration, with consequent disorganization of 
the normal architecture. Cirrhosis can be idiopathic or result 
from alcohol, viral hepatitis, bile duct obstruction, or chronic 
congestive heart failure (CHF). Alcohol is the most common 
cause of cirrhosis in the United States. Clinical manifestations 
may be absent or may include the signs and symptoms listed 
in Box 15.2. Cirrhosis can lead to the development of portal 

longer than in hepatitis A (anywhere from 1 to 6 months). In 
neonatal infections, the incubation period may last for years 
or decades. The second stage is characterized by an immune 
response, direct hepatocyte lysis, and the infl ammatory pro-
cess. This is the period of symptomatic hepatitis and typically 
lasts from 3 to 4 weeks; signs and symptoms are listed in 
Box 15.1. The greater an immune response the patient has, 
the more severe the signs and symptoms. Patients who do 
not have a large immune response to HBV infection are more 
likely to develop chronic hepatitis. In the third stage, active 
replication of HBV ends, and aminotransferase levels become 
normal. The fourth and fi nal stage is immunity to HBV, at 
which point the patient is unlikely to become reinfected or to 
experience reactivation of the infection. 

 Prevention of HBV infection is important. Vaccination 
against HBV provides the same immunity to HBV as gained 
from a previous active infection. Vaccination rates in chil-
dren in the United States have increased sharply, which 
has led to a notable decrease in the incidence of new acute 
HBV infection. Immunoglobulin can be given to patients 
exposed to HBV to prevent infection; however, once acute 
infection occurs, treatment is primarily supportive because 
there is no specifi c therapy for the management of acute 
HBV infection. Eight genotypes of HBV labeled A to H 
have been identifi ed, and prevalence depends on geographic 
location. Genotype can play an important role in selection 
and response to therapy. There are several agents approved 
for use in the United States and include interferon- � 2b, 
pegylated interferon- � 2a, lamivudine, adefovir, enteca-
vir, tenofovir, and telbivudine. Lamivudine resistance is of 
major concern, thus pegylated interferon- � 2a, entecavir, 
and tenofovir are usually the preferred agents. Interferon 
therapy is fi nite (16 to 52 weeks) but is associated with 
signifi cant side effects. Therapy with any of the oral agents 
is much longer (52 weeks or longer). In chronic HBV infec-
tion, interferon therapy has been effective in one third to 
one half of cases. Patients also may relapse after therapy 
is discontinued. Combinations of interferon and lamivu-
dine have been used, but most treatments are attempted as 
monotherapy. 

SIGNS
 ■ Increase in ALT and AST
 ■ Increase in bilirubin (especially unconjugated)
 ■ Increase in GGTP
 ■ Increase in LDH
 ■ Positive antibody studies
 ■ Decrease in total protein

SYMPTOMS
 ■ Malaise
 ■ Fatigue
 ■ Weakness
 ■ Anorexia
 ■ Myalgias
 ■ Arthralgias
 ■ Jaundice

15.1 Signs and Symptoms of Viral 
Hepatitis
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pancreatitis. The risk of mortality is higher during the fi rst 
episode of pancreatitis than during subsequent episodes. 
Complications can be severe and may include pseudocyst, 
phlegmon (mass of infl amed pancreas containing patchy 
areas of necrosis), hemorrhage, abscess, ascites, and chronic 
pancreatitis. 

 Treatment of acute pancreatitis aims at relieving abdomi-
nal pain, replacing fl uids, minimizing systemic complications, 

hypertension, encephalopathy, and hemorrhagic complica-
tions. Treatment generally includes therapy for the underlying 
cause, avoidance of hepatotoxic substances and alcohol, and 
symptomatic relief. 

 Drug-Induced Liver Dysfunction 
 Drug-induced liver dysfunction can be predictable or 
 idiosyncratic in nature. Predictable reactions are caused by 
toxic response to a drug. Patients with acquired or genetic 
metabolic abnormality may be at increased risk for such 
 reactions. Idiosyncratic reactions generally have no associa-
tion with concentration or with a specifi cally identifi ed meta-
bolic abnormality. Signs and symptoms of drug-induced liver 
dysfunction are primarily nonspecifi c and can include fatigue, 
jaundice, anorexia, nausea, vomiting, and diarrhea. More 
than 600 medications have been incriminated in causing 
liver dysfunction, but a few are clinically relevant (Box 15.3). 
Several drugs have been pulled from the market due to post-
marketing reports of fulminant liver failure (e.g., telithromy-
cin and troglitazone). Drug-induced liver dysfunction may 
cause direct hepatocyte injury, cholestatic injury (manifested 
by decreased bile fl ow), or both. Direct hepatocyte injury is 
more serious and can lead to death. Treatment includes re-
moval of the offending agent, supportive therapy, and specifi c 
treatment based on the agent causing the liver dysfunction 
(e.g., acetylcysteine for acetaminophen toxicity). 

 Pancreatitis 
  Pancreatitis , or infl ammation of the pancreas, can be acute 
or chronic. Acute pancreatitis results from premature activa-
tion of the proteolytic enzymes within the pancreas; alcohol 
abuse or gallstones cause 60% to 80% of cases. Other causes 
include abdominal trauma, postoperative complications, 
hypertriglyceridemia, hypercalcemia, infection, and medica-
tions. Medications that may cause pancreatitis are listed in 
Box 15.4. Box 15.5 lists the signs and symptoms of acute 

SIGNS
 ■ Ascites
 ■ Gastrointestinal bleeding
 ■ Anemia
 ■ Prolonged PT
 ■ Hypoalbuminemia
 ■ Hyponatremia
 ■ Increased or decreased liver function tests (AST, ALT, 

GGTP, bilirubin)

SYMPTOMS
 ■ Anorexia
 ■ Nausea
 ■ Vomiting
 ■ Diarrhea
 ■ Fatigue
 ■ Weakness
 ■ Fever
 ■ Pruritus
 ■ Jaundice

Signs and Symptoms of Cirrhosis15.2

 ■ Asparaginase
 ■ Azathioprine
 ■ Cytarabine
 ■ Didanosine
 ■ Estrogens (oral contraceptives)
 ■ Furosemide
 ■ Mesalamine
 ■ Mercaptopurine
 ■ Methyldopa
 ■ Metronidazole
 ■ Opiates
 ■ Pentavalent antimonials
 ■ Pentamidine
 ■ Steroids
 ■ Sulfamethoxazole/trimethoprim
 ■ Sulfasalazine
 ■ Sulindac
 ■ Tetracycline
 ■ Valproic acid

15.4 Medications That May Cause 
Pancreatitis

Adapted from Trivedi CD, Pitchumoni CS. Drug-induced pancreatitis: 
an update. J Clin Gastroenterol 2005;39(8):709–716.

 ■ Acetaminophen
 ■ Alcohol
 ■ Amiodarone
 ■ Androgens and anabolic steroids
 ■ Anesthetic agents (halothane)
 ■ Anticonvulsants (phenytoin, carbamazepine, valproic acid)
 ■ Aspirin (toxicity or development of Reye’s syndrome)
 ■ Bosentan
 ■ Carbon tetrachloride
 ■ Chlorpromazine
 ■ Estrogens
 ■ Flutamide
 ■ HMG CoA reductase inhibitors (statins)
 ■ Isoniazid
 ■ Nevirapine
 ■ Nonsteroidal anti-infl ammatory drugs
 ■ Nicotinic acid
 ■ Nitrofurantoin
 ■ Rifampin
 ■ Tetracycline
 ■ Tolcapone
 ■ Vitamin A

15.3 Drugs That May Cause Liver 
Dysfunction and Jaundice

Adapted from Lew JH, Ahmed M, Shobassy A, et al. Drug-induced liver 
disease. Curr Opin Gastroenterol 2006;22:223–233.
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Gallstones may be caused by too much cholesterol in bile, 
infl ammation of the epithelium, or both. Patients who are 
on oral contraceptives and those with a high-fat diet have an 
increased risk of gallstones. Signs and symptoms may range 
from mild to severe (Box 15.6). Treatment includes bowel 
rest, IV fl uid and electrolytes, analgesia, and, ultimately, 
surgery. 

 SYSTEM ASSESSMENT 

 Subjective Information 
 When assessing the hepatic system, subjective information 
may be somewhat vague. Many times, symptoms relating to 
the hepatic system will overlap with those relating to the gas-
trointestinal system (see the previous chapter for additional 
information). Thus, the pharmacist must ask the patient ap-
propriate questions to elicit specifi c data. 

 Abdominal Pain 
INTERVIEW   Do you ever have any abdominal pain or dis-
comfort? If yes: 

Onset and duration:  When did it start? Did the pain 
start suddenly? How long does it last? How does it 
change throughout the day? Have you had this type of 
abdominal pain before? How often do you experience 
abdominal pain? 

Characteristics:  Describe the pain. Is it severe and 
stabbing, or is it dull and constant? Aching? Cramping? 
Burning? Gnawing? Have you ever had this type of pain 
before? Is it the same or different? How severe is it? 

 ABNORMALITIES  Abdominal pain from acute pancreatitis 
typically is described as a severe, stabbing pain. Patients 
sometimes describe abdominal pain as chest pain (see 
Table 12.1 to differentiate among types of chest pain and 
Box 14.7 to differentiate among potential causes of abdomi-
nal pain). If a patient has had the same type of pain previ-
ously, this may give you information regarding the possible 
cause and any changes in condition. 

 INTERVIEW  Where is the pain located? Does the pain radi-
ate to any other areas? 

and preventing pancreatic necrosis and infection. The goal is 
to decrease pancreatic enzyme activation. Most patients re-
spond to discontinuing food and fl uid intake and medications 
until symptoms resolve. Most patients with mild to moderate 
pancreatitis can be restarted on a clear liquid diet after 3 to 
6 days. IV fl uid and electrolyte replacement is necessary in 
those patients with pancreatitis caused by loss of fl uid from 
nausea, vomiting, and restriction of fl uids by mouth. In the 
past, parenteral meperidine was the initial choice for analge-
sia in acute pancreatitis because it does not cause pancreatitis 
or signifi cantly alter the function of the sphincter of Oddi. 
However, many hospitals today have either restricted or elim-
inated the use of meperidine due to it being less effective than 
other narcotics and it being contraindicated in patients with 
renal failure. Parenteral hydromorphone and morphine are 
often used for pain control. Discontinuance of any known 
causes of the pancreatitis, including possible medications, is 
prudent. Other measures may be needed depending on the 
severity of the pancreatitis and any other concomitant disease 
states or additional signs and symptoms. 

 Chronic pancreatitis is progressive, irreversible, and re-
sults from functional and structural damage to the pancreas. 
The most common cause of chronic pancreatitis in the United 
States is alcohol. Signs and symptoms may be similar to those 
of acute pancreatitis and include abdominal pain, malabsorp-
tion, weight loss, and diabetes; however, the abdominal pain 
is duller than during acute exacerbations. Although a patient 
may have chronic pancreatitis, the possibility of acute exacer-
bations remains, and these should be treated as any other epi-
sode of acute pancreatitis. Treatment for chronic pancreatitis 
aims to control pain and malabsorption. Alcohol and large 
fatty meals should be avoided. A stepwise approach to pain 
management should be used, and if necessary, surgery should 
be considered. Pancreatic enzyme replacement may be needed 
to control malabsorption and may decrease pain. Glucose in-
tolerance is treated with insulin. 

 Cholecystitis 
 Acute  cholecystitis , or infl ammation of the gallbladder, is usu-
ally caused by cystic duct obstruction from an impacted stone. 

SIGNS
 ■ Low-grade fever
 ■ Hypotension
 ■ Elevation in serum alkaline phosphatase
 ■ Elevation in liver transaminases
 ■ Hypoalbuminemia
 ■ Hypocalcemia

SYMPTOMS
 ■ Severe midepigastric pain
 ■ Radiation of pain to the back
 ■ Abdominal distention
 ■ Nausea
 ■ Vomiting
 ■ Jaundice

15.5 Signs and Symptoms of 
 Pancreatitis

SIGNS
 ■ Fever
 ■ Mildly elevated serum bilirubin
 ■ Mildly elevated serum alkaline phosphatase

SYMPTOMS
 ■ Abdominal pain
 ■ Nausea
 ■ Vomiting
 ■ Anorexia

15.6 Signs and Symptoms of 
 Cholecystitis
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  Symptoms:  What other symptoms do you experience? 
What color are your stools? What color is your urine? Do 
you have itching for unknown reason? 

 ABNORMALITIES  Yellow discoloration of the skin or sclera 
indicates jaundice from some type of hepatic disease. When 
bile excretion becomes completely obstructed, stools be-
come light-colored and gray. Urine, however, may turn yel-
lowish-brown or like the color of tea. Itching for an unknown 
reason favors cholestasis or obstructive jaundice. 

 INTERVIEW 

  Past history:  Do you have any history of liver problems? 
Have you had hepatitis in the past? If so, what kind? Do 
you have any history of problems with your gallbladder or 
pancreas? Do you have any history of problems with your 
stomach or intestines? 

  Family history:  Do you have any immediate family 
members with liver problems? 

  Medication history:  What prescription and nonpre-
scription medications are you currently taking? 

  Social history:  Do you smoke or chew tobacco? If yes, 
how much each day? For how many years? Do you drink 
any alcohol (beer, wine, liquor)? If yes, how much each 
day or week? For how many years? Have you ever used 
injectable drugs? Have you recently traveled outside the 
United States? Have you been around someone with 
hepatitis or another liver disease? Have you had any ab-
dominal surgery lately? What do you do for a  living? 

 ABNORMALITIES  Some patients may be more at risk for 
developing hepatitis because of job exposure. People at 
increased risk for HAV infection include day care workers, 
international travelers, and military personnel. People at in-
creased risk of HBV infection include healthcare workers and 
morticians. Those who have ever injected illicit drugs may 
be at increased risk of HBV or HCV. 

INTERVIEW   Have you ever received a blood transfusion? If 
so, was it before 1991? 

 ABNORMALITIES  Patient may be at greater risk for HCV 
infection if they received transfused blood products  before 
1991. Blood products have been tested for HCV since 
that time. 

 Objective Information 
 Physical Assessment 
 For good assessment of the abdomen in general and of the 
hepatic system in particular, you need (1) good light; (2) full 
exposure of the abdomen; (3) warm hands and short fi nger-
nails; and (4) a comfortable, relaxed patient. Physical exami-
nation of the hepatic system involves inspection, palpation, 
and percussion of the abdomen and liver. Routine practice by 
the pharmacist does not include this type of physical exami-
nation, but a clear understanding of it allows the pharmacist 
to ask patients more pertinent and relevant questions and in-
terpret information in the medical chart. 

 ABNORMALITIES  Pain described in the epigastric area or in 
the right upper quadrant may result from hepatic system 
disorders. Pain secondary to pancreatitis may be described 
as radiating to the back. Pain secondary to cholecystitis oc-
casionally may radiate to the right scapula and back. 

INTERVIEW   What brings on the pain? What makes it worse? 
Does the pain get worse with food intake? Does it get worse 
with changes in position? 

 ABNORMALITIES  Pain can be increased by food in patients 
with pancreatitis or cholecystitis; it generally is not increased 
by food in patients with hepatitis. Pain generally comes on 
suddenly with acute pancreatitis and cholecystitis. In acute 
pancreatitis, the pain is frequently increased in the supine 
position. In cholecystitis, patients may have a constant, dull 
pain that increases approximately 60 to 90 minutes after 
meals, especially those containing fatty foods, and can last 
for several hours. Chronic pancreatitis may have a constant 
pain, but the patient may not be able to specifi cally identify 
when it started. 

 INTERVIEW 

  Relief:  What relieves the pain? Food? Lying down? 

  Symptoms:  Do you experience any other symptoms with 
the pain? Nausea? Vomiting? Diarrhea? Itching? Yellow 
skin? 

 ABNORMALITIES  Pruritus can be a symptom of cirrhosis or 
cholecystitis. Yellow discoloration of the skin and eyes can 
indicate jaundice, which will help to differentiate the pain 
from that of other gastrointestinal disorders. 

 Ascites 
INTERVIEW    Do you ever experience a feeling of tightness 
and extra fl uid being around your stomach? If yes: 

  Onset and duration:  When did this begin? How long 
does it last? Is it constant, or does it come and go? 

  Cause:  What brings it on? 

  Relief:  What makes it better or makes it go away? 

 ABNORMALITIES  Typically, ascites secondary to hepatic 
disease is not salt sensitive compared to CHF. 

INTERVIEW   Do you experience any other symptoms with 
it? Shortness of breath? Abdominal pain? Edema? 

 ABNORMALITIES  Ascites from hepatic causes may be as-
sociated with abdominal discomfort or pain and shortness 
of breath. Typically, if associated with edema in the ankles, 
feet, and lower legs, ascites is more suggestive of CHF. 

 Jaundice 
INTERVIEW   Have you ever had yellow discoloration of your 
skin or the whites of your eyes? If yes: 

  Onset and duration:  When did it occur? How long has 
it lasted? 

  Cause:  What brought on this change in color? 

  Relief:  What made it go away? 
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 ABNORMALITIES  Yellow skin suggests jaundice; a glisten-
ing, taut appearance suggests ascites. A protuberant abdo-
men can be a sign for many conditions, including obesity, 
gaseous distention, tumor, pregnancy, and ascites. An en-
larged liver may be seen. Ascites may be seen as fl anks that 
bulge in the supine position. (See Chapter 14 for ausculta-
tion and general palpation and percussion of the abdomen.) 

 TECHNIQUE 

 STEP 3 Percuss for Shifting Dullness 
 In patients with a protuberant abdomen or fl anks that bulge 
in the supine position, ascites may be suspected. 

 ●  Percuss for areas of dullness and resonance with the patient 
in the supine position (Fig. 15.3). If found, mark the area. 

 ●  Have the patient lie on one side and again percuss for 
tympany and dullness. If found, mark the area. 

 ABNORMALITIES  Because ascitic fl uid sinks with gravity, 
percussion gives a dull note in the dependent areas of the 
abdomen. The dullness will shift to the more dependent 
side, whereas the tympany will shift to the top. 

 TECHNIQUE 

 STEP 4 Assess for a Fluid Wave 
 This test requires assistance of the patient or an additional 
person (Fig. 15.4). 

 ●  Have the other person press the edge of his or her hand and 
forearm fi rmly along the vertical midline of the abdomen. 

 The Abdomen 
 TECHNIQUE 

 STEP 1 Encourage Relaxation 
 The patient must be comfortable and relaxed. To encourage 
relaxation: 

 ●  Have the patient void his or her bladder before the 
 examination. 

 ●  Lay the patient in a supine position, with a pillow beneath 
the head and the knees slightly fl exed. The patient’s arms 
should be at the sides. 

 ●  Stand on the patient’s right side. 
 ●  Watch the patient’s face for signs of discomfort or pain. 
 ●  Distract the patient, if necessary, with conversation or 
questions. 

 ●  Avoid unexpected and abrupt movements. 

 STEP 2 Inspect the Abdomen 
 ●  Inspect the abdomen’s skin, noting the color and surface 
characteristics. 

 ●  Inspect and note the abdomen’s contour (profi le from 
the rib margin to the pubis, viewed on a horizontal plane) 
(Fig. 15.2). 

 ●  Inspect the abdomen for bulges, symmetry, or an enlarged 
organ or mass. 

Flat

Rounded

Scaphoid

Protuberant

FIGURE 15.2  Contours of the abdomen.

Tympany

Dullness

FIGURE 15.3  Shifting dullness.

FIGURE 15.4  A fl uid wave.
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 ABNORMALITIES  A lower liver border 2 or 3 cm below the 
costal margin indicates organ enlargement or a downward 
displacement of the diaphragm that may be from disease. A 
border below normal indicates downward displacement from 
pulmonary causes; a higher border indicates upward displace-
ment from a mass or fl uid. A liver span greater than 12 cm 
suggests liver enlargement; a span less than 6 cm suggests 
atrophy. Age, sex, and size of a person infl uence liver span. 

 TECHNIQUE 

 STEP 2 Palpate the Liver 
 ●  Place your left hand under the patient parallel to the 11th 
and 12th ribs. Press upward to elevate the liver toward the 
abdominal wall. 

 ●  Place your right hand on the abdomen with your fi ngers 
pointing toward the head and extended so your fi ngertips 
rest at the right midclavicular line below the lower liver 
border previously percussed (Fig. 15.6). 

 ●  Press your right hand gently, but deeply, in and up. 
 ●  As the patient breathes deeply, try to feel the liver edge. 
 ●  When felt, the liver should be fi rm, smooth, even, and not 
tender. 

 ABNORMALITIES  Hardness of the liver, bluntness or round-
ing of its edges, and irregularity of its contour suggest ab-
normalities. 

 TECHNIQUE 

 STEP 2 (Continued) 
 An alternative method of palpating the liver (Fig. 15.7) is: 

 ●  Stand at the patient’s shoulder, facing the feet. 
 ●  Hook your fi ngers over the costal margin from above. 
 ●  Have the person take a deep breath and then feel for the 
lower edge of the liver. 

 Laboratory and Diagnostic Tests 
 Laboratory and diagnostic tests that may be useful in assess-
ing the hepatic system include: 

 ■  Total cholesterol, high-density lipoprotein cholesterol, low-
density lipoprotein cholesterol, and triglycerides to deter-
mine functioning of the pancreas and liver 

 ●  Place your hands on each side of the abdomen and strike 
one side sharply with your fi ngertips. 

 ●  Feel for the impulse of a fl uid wave with the fi ngertips of 
your other hand. 

 ABNORMALITIES  An easily detected fl uid wave suggests 
ascites. 

 C A U T I O N  

A fl uid wave can sometimes be felt in patients without asci-
tes and, conversely, may not occur in those with early ascites.

 The Liver 
 TECHNIQUE 

 STEP 1 Percuss the Liver 
 For ease of examination and patient comfort, you may wish 
to complete percussion of the liver during percussion of the 
rest of the abdomen (see Chapter 14). 

 ●  Lay the patient in a supine position with the knees bent. 
 ●  Percuss the abdomen starting at the right midclavicular 
line over an area of tympany. 

 C A U T I O N  

 Always begin percussion over an area of tympany and pro-
ceed to an area of dullness because that sound change is 
easier to detect than vice versa. 

 TECHNIQUE 

 STEP 1 (Continued) 
 ●  Percuss upward along the midclavicular line (Fig. 15.5) to 
determine the lower border of the liver. Mark the lower 
border. 

 ●  To determine the upper border, begin percussion on 
the right midclavicular line at an area of lung resonance. 
 Percuss downward until the tone changes to dullness. The 
upper border usually begins at the fi fth to seventh inter-
costal space. Mark the upper border. 

 ●  Measure the distance between the borders to estimate 
the vertical span. (Normal is approximately 6 to 12 cm.) 

FIGURE 15.5  Percussing the liver span. FIGURE 15.6  Palpating the liver.
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patic i nfl ammation and necrosis. Markedly elevated con-
centrations are associated with acute viral hepatitis, severe 
drug or toxic reactions, and hepatic necrosis. Infants and 
elderly patients may normally have higher levels than the 
average adult. 

 ■  Lactate dehydrogenase (LDH), which is found in most 
human tissues, especially the liver, myocardium, skeletal 
muscle, brain, kidneys, and red blood cells. It is composed 
of fi ve isoenzymes; elevation in LDH5 corresponds with 
liver disease. 

 ■  Bilirubin, which is a degradation product of heme and the 
levels of which represent a balance between production and 
excretion. Total bilirubin is the sum of conjugated (direct) 
and unconjugated (indirect) bilirubin. An elevated total bili-
rubin is not a sensitive indicator of hepatic disease. Jaundice 
usually becomes visible when the total bilirubin concentra-
tion is 2 to 4 mg/dL. Other hepatic tests should be used in 
combination with an elevated bilirubin level. Predominantly 
indirect bilirubin is elevated by excessive bilirubin produc-
tion, impaired bilirubin conjugation, or reduced hepatic 
bilirubin uptake. Conjugated bilirubin becomes elevated in 
response to biliary obstruction or hepatocellular dysfunction. 

 ■  Ammonia, which is a byproduct of protein breakdown and 
is metabolized by the liver into urea and then excreted by 
the kidneys. In liver dysfunction, or when blood fl ow to 
the liver changes (e.g., portal hypertension), ammonia can-
not be catabolized, and the levels rise. Ammonia levels are 
generally tested when hepatic encephalopathy is suspected. 

 ■  Amylase and lipase, which are enzymes produced by the 
pancreas to promote the breakdown of starches and fats, 
respectively. Both concentrations are elevated during acute 
pancreatitis; other causes of elevated concentrations in-
clude alcoholism and gallstones. Serum lipase is generally 
less sensitive but more specifi c than amylase in pancreatitis. 

 ■  Antigens of hepatitis viruses and antibodies, which can be 
measured to determine if a patient has an acute, chronic, or 
resolving viral hepatitis infection 

 ■  Ultrasound, which is primarily used to depict biliary dila-
tion and gallstones 

 ■  Endoscopic retrograde cholangiopancreatography (ERCP) 
or magnetic resonance cholangiopancreatography (MRCP) 
can be used to diagnose and treat problems of the bile and 
pancreatic ducts. 

 ■  Computed tomography (CT) with IV contrast material, 
which is generally used to evaluate for abscesses, tumors, 
pancreatitis, and other parenchymal diseases 

 ■  Magnetic resonance imaging (MRI), which is used to as-
sess for tumors and other growths (contrast material is not 
needed) 

 Special Considerations 
 Pediatric Patients 
 Additional questions to ask the pediatric patient’s parent or 
guardian include: 

INTERVIEW   Has your child received hepatitis B vaccina-
tions? Does your child go to day care? Does your child tire 
easily? Does the child have any history of liver problems? 

 ■  Albumin, which is synthesized by the liver and can be mea-
sured to assess the liver’s ability to synthesize proteins. It has 
a long life span (half-life, 20 days) and is slow to fall after the 
onset of hepatic dysfunction. Complete cessation of albumin 
production results in a 25% decrease in the serum albumin 
level after 8 days. Therefore, low concentrations ( � 2.5 g/dL) 
are associated with a poor prognosis in patients with liver 
disease. Because of the long half-life, albumin may be slow 
to increase after remission of hepatic disease. 

 ■  Prealbumin, which is also synthesized by the liver and 
is generally used to assess the patient’s nutritional status 
rather than the liver’s synthetic capability. Its half-life is 
shorter than that of albumin (2 vs. 20 days, respectively); 
therefore, it is a sensitive marker for acute liver and nutri-
tional status changes. 

 ■  Total protein, which is the sum of albumin and globulin 
and follows the same trend as albumin 

 ■  Prothrombin time (PT), which can be elevated signifi cantly 
in patients with advanced liver disease. The liver synthesizes 
coagulation factors I, II (prothrombin), V, VII, IX, and X. 
It has tremendous synthetic reserves, and more coagulation 
factors are produced than are needed. Only severe hepatic 
dysfunction decreases synthesis and impairs clotting. A PT 
that remains prolonged after the administration of vitamin 
K is caused by hepatic impairment. 

 ■  Alkaline phosphatase, which refers to a group of enzymes 
present in a variety of body tissues, including liver, bone, 
and intestine. This is not a specifi c test for liver dysfunc-
tion. Serum levels may be increased in biliary diseases, tu-
mors, or cirrhosis. 

 ■  Gamma-glutamyl transpeptidase (GGTP), which is a biliary 
excretory enzyme that participates in the transfer of amino 
acids and peptides across cellular membranes. It may be 
found in the liver, kidney, spleen, and prostate gland. Because 
it is not found in bone, it can help to explain elevated alka-
line phosphatase levels. The GGTP increases with alcohol 
ingestion, hepatitis, cirrhosis, hepatic necrosis, and ischemia. 

 ■  The aminotransferases, alanine aminotransferase (ALT) 
and aspartate aminotransferase (AST), which indicate he-

FIGURE 15.7  Palpating the liver (hook technique).

276-292_Jones_15_final.indd   285276-292_Jones_15_final.indd   285 5/24/15   5:32 AM5/24/15   5:32 AM



286 PART II   ASSESSMENT OF BODY SYSTEMS

 ABNORMALITIES  Pregnant women, especially those with 
preeclampsia, are at risk for acute fatty liver of pregnancy, 
cholestasis of pregnancy, eclampsia, and the HELLP syn-
drome (hemolysis, elevated liver tests, and low platelets). 
Although rare, these syndromes occur primarily during the 
third trimester. These women are at great risk of morbidity 
and mortality for both themselves and the fetus and should 
immediately seek care from a physician. 

 The liver is more diffi cult to assess in pregnant patients 
because of the increasing size of the uterus. Gastrointestinal 
complaints of nausea and vomiting are common during the 
fi rst trimester, and heartburn may be more frequent as the 
pregnancy progresses. (See Chapter 14 for a more detailed 
discussion on the gastrointestinal system in pregnancy.) 

   APPLICATION TO PATIENT SYMPTOMS 
 Because they typically practice in a setting where patients 
pre sent with specifi c symptoms, pharmacists should be able to 
assess these symptoms, identify their most probable cause, and 
determine the most appropriate action to either correct or fur-
ther evaluate the problem. Common symptoms relating to the 
hepatic system include abdominal pain, ascites, and jaundice. 

 Abdominal Pain 
 Abdominal pain can result from many different causes and 
does not necessarily indicate hepatic disease. It may also re-
sult from cardiac, gastrointestinal, musculoskeletal, and geni-
tourinary disorders. Common causes for the various types of 
abdominal pain include: 

 ■   Cardiac:  coronary artery disease, pericarditis, and angina 
pectoris 

 ■   Musculoskeletal:  arthritis and trauma 
 ■   Gastrointestinal:  ulcer disease, gastritis, hiatal hernia, gas-
troesophageal refl ux disease, cholelithiasis/gallstones, pan-
creatitis, constipation, and infl ammatory bowel disease 

 ■   Genitourinary:  sexually transmitted diseases, cystitis, pyelo-
nephritis, ectopic pregnancy, labor, and menstrual cramps 

 Analgesics, such as acetaminophen, nonsteroidal anti-
infl ammatory drugs (NSAIDs), or aspirin, or heat generally re-
lieve musculoskeletal pain. Angina can be induced by physical 
exertion or emotional stress and usually is relieved by rest or 
nitroglycerin. Genitourinary problems generally occur lower in 
the abdomen, whereas hepatic illnesses generally occur in the 
upper quadrants. (See Chapter 14 for specifi c gastrointestinal 
causes of abdominal pain.) Hepatic abdominal pain might relate 
to nausea and vomiting of bile, tenderness in the epigastric area, 
and increased liver enzymes. Many medications can cause ab-
dominal pain; some of the more common are listed in Box 15.7. 

 Ascites 
 Ascites is the accumulation of fl uid in the peritoneal cavity. 
This accumulation leads to abdominal swelling. Causes of 
ascites include: 

 ■  Infections 
 ■  Heart failure 

 ABNORMALITIES  Children in day care or public or private 
school have additional risk for hepatitis A because of inap-
propriate food preparation or sharing of food from home. 

INTERVIEW   Has your baby had jaundice for more than 
2 weeks? 

 ABNORMALITIES  Persistence of neonatal jaundice beyond 2 
weeks should be evaluated for an organic cause. The three 
most common include hepatitis, biliary atresia, and chole-
dochal cyst (infl ammation and dilation of the common bile 
duct from refl ex on pancreatic enzymes into the pancreatic 
duct). 

 Physical examination of pediatric patients is similar to that 
of adults. Major differences include the liver being more easily 
palpated, especially in infants and young children. The size of 
the liver is better determined by percussion than by palpation. 
If the liver extends 3 cm or more below the costal margin, this 
suggests infection, cardiac failure, or liver disease. The con-
tours of young children’s abdomens are normally protuberant 
when standing and supine because of immature abdominal 
musculature; as the child ages, the protuberant nature of the 
abdomen decreases, fi rst in the supine position and then when 
standing. 

 Geriatric Patients 
 Additional questions to ask geriatric patients or their caregiv-
ers include: 

INTERVIEW   Do you take care of your medicine by yourself 
at home? Does anyone help you with your medicine? What 
do you do when you forget to take your medicine? 

 ABNORMALITIES  Elderly patients often take multiple med-
ications that can cause liver dysfunction. 

 Physical examination of older adults is the same as that of 
younger adults. In geriatric patients, however, the abdominal 
wall is thinner and softer, allowing easier palpation of the 
liver in the absence of obesity. Palpation may be relatively eas-
ier than percussion and provide more accurate fi ndings. The 
liver may be palpated lower than in younger adults because of 
distended lungs and a depressed diaphragm, especially in pa-
tients with chronic obstructive pulmonary disease. The liver 
may be enlarged or atrophy slightly with increasing age. Use 
judgment to determine whether patients can comfortably as-
sume a particular position for assessment, and change your 
examination techniques as needed. 

 Pregnant Patients 
 Additional questions to ask pregnant patients include: 

INTERVIEW   How many weeks pregnant are you? 

 ABNORMALITIES  Pregnancy may alter the usual location of 
abdominal pain. 

INTERVIEW   Have you had diffi culties with swelling of your 
hands and feet? Any unusual or new problems with nausea, 
vomiting, headache, itching, or abdominal pain? Do you 
know what your blood pressure has been? 
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contain red blood cells, white blood cells, protein, organisms, 
amylase, or some combination thereof, which can help in de-
termining the cause. 

 Jaundice 
 Jaundice, a yellowing of the skin and whites of the eyes, is a 
sign of increased bilirubin. Causes of jaundice include: 

 ■  Obstruction 
 ■  Liver dysfunction 
 ■  Hemolysis 
 ■  Medications (see Box 15.3) 

 Table 15.2 differentiates causes of jaundice. Darkening of 
the urine and pale feces can give good information regard-
ing the possible cause, but jaundice itself always indicates a 
problem. 

 ■  Portal hypertension 
 ■  Cirrhosis 
 ■  Various cancers (especially of the ovary and liver) 
 ■  Medications (Box 15.8) 

 Different diseases of the peritoneum should be ruled out; 
these include infections, neoplasms, vasculitis, and other 
possible causes of peritoneal infl ammation. Ascites can be 
classifi ed as low-gradient ascites, in which the serum ascites 
albumin gradient is less than 1.1, or as high-gradient ascites, 
in which this gradient is more than 1.1. The ascitic fl uid may 

 ■ Acyclovir
 ■ Antibiotics (macrolides, fl uoroquinolones)
 ■ Antihypertensives
 ■ Clopidogrel
 ■ Colchicine
 ■ Dextroamphetamine/amphetamine
 ■ HMG CoA reductase inhibitors
 ■ Hormones
 ■ Lithium
 ■ Misoprostol
 ■ Nicotine
 ■ Nonsteroidal anti-infl ammatory drugs
 ■ Proton pump inhibitors
 ■ Steroids

15.7 Drugs That May Cause 
 Abdominal Pain

 ■ Decitabine
 ■ Mercaptopurine
 ■ Tretinoin
 ■ Azathioprine
 ■ Mycophenolate mofetil
 ■ Sirolimus
 ■ Irinotecan

Drugs That May Cause Ascitesa15.8

aNot all-inclusive list.

TABLE 15.2  Differentiating Characteristics of Types of Jaundice

Type Cause Urine Feces Other

Obstructive Bile fails to reach the intestine because of 
 obstruction in the bile ducts or cholestasis

Dark Pale Patient may itch

Hepatocellular Liver is unable to use the bilirubin that 
 accumulates in the blood

Dark Normal Increased liver function tests

Hemolytic Excessive destruction of red cells in the blood Normal Normal Low hemoglobin and hematocrit
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C A S E  S T U D Y  1 5 . 1
FV is a 46-year-old obese woman with a history of s/p 
(status post) hysterectomy and bilateral oophorectomy, 
hyperlipidemia, and hypothyroidism who comes into the 
pharmacy for refi lls of her medications. During counsel-
ing, she states she has been having a lot of stomach 
pain over the last couple of weeks and would like to 
purchase some famotidine.

ASSESSMENT OF THE PATIENT
Subjective Information
A 46-YEAR-OLD WOMAN COMPLAINING OF ABDOMINAL PAIN

WHEN DID THE PAIN START?  It started a couple of weeks 
ago.

WHERE IS THE PAIN?  In the upper part of my stomach, 
kind of near my ribs, more to the right of center.

DESCRIBE THE PAIN.  It is mostly dull and feels really 
tender.

DOES IT GO ANYWHERE?  No. It pretty much stays in the 
same spot.

HOW LONG DOES THE PAIN LAST?  It lasts off and on 
throughout the day, but it gets worse after I eat.

HAVE YOU EVER HAD THIS TYPE OF ABDOMINAL PAIN 
BEFORE?  No.

HOW OFTEN DO YOU EXPERIENCE THIS PAIN?  Pretty 
much every day.

WHAT MAKES THE PAIN WORSE?  Eating, especially 
anything greasy.

WHAT MAKES THE PAIN BETTER?  It normally goes away 
about 3 or 4 hours after I eat.

DOES IT FEEL LIKE IT IS BURNING?  Every now and then, 
but most of the time no.

CAN YOU EVER TASTE ACID IN YOUR MOUTH?  No.

DOES IT EVER WAKEN YOU FROM SLEEP?  No.

DOES LYING DOWN CAUSE THE PAIN TO INCREASE?  No, 
not really.

DO YOU FEEL LIKE YOU WANT TO VOMIT?  No, not really, 
except yesterday.

DID YOU VOMIT?  Yes, after I ate fast food yesterday.

WHAT DID IT LOOK LIKE?  It kind of had a yellowish-
greenish hue to it.

WAS THERE ANY BLOOD IN THE VOMIT, EITHER BRIGHT 
RED OR ANYTHING THAT LOOKED LIKE COFFEE 
GROUNDS?  No, not that I’ve seen.

HAVE YOU HAD ANY DIARRHEA?  No.

WHAT DOES YOUR STOOL LOOK LIKE?  Like normal, I guess.

HAVE YOU LOST ANY WEIGHT LATELY?  I’ve lost about 
40 lb over the last 5 months on Weight Watchers.

DO YOU DRINK ALCOHOL?  Very rarely. Maybe a glass 
of wine with dinner every couple of months.

WHAT MEDICATIONS ARE YOU CURRENTLY TAKING? 
Only the ones I get here.

Objective Information
Computerized medication profi le:

 ■ Synthroid: 0.112 mg, one tablet every morning; 
No. 30; Refi lls: 5; Patient obtains refi lls every 25 to 
30 days.

 ■ Zocor: 40 mg, one tablet every morning; No. 30; 
Refi lls: 5; Patient obtains refi lls every 25 to 30 days.

 ■ Premarin: 0.625 mg, one tablet every morning; No. 
30; Refi lls: 4; Patient obtains refi lls every 25 to 30 
days.

Patient is in no acute distress; no shortness of breath 
or light-headedness

Heart rate: 86 bpm
Blood pressure: 124/76 mm Hg
Respiratory rate: 18 rpm
Temperature: 98.4°F
Abdomen: no lesions or discolorations; protuberant 

abdomen from obesity; bowel sounds normal; 
tender to palpation in right upper quadrant 
(RUQ); liver within normal limits (WNL)

DISCUSSION
The concern centers around the occurrence of FV’s 
abdominal pain. The pharmacist needs to deter-
mine what type of abdominal pain the patient most 
likely is experiencing and if famotidine is an appro-
priate choice. FV has been having abdominal pain 
that is worsened by eating high-fat foods. She rarely 
has a burning sensation, does not taste acid in her 
mouth, and the pain does not increase on lying 
down. She did say that she vomited a greenish-
yellow liquid.

After evaluating and synthesizing all the patient’s 
subjective and objective information, the pharma-
cist concludes that famotidine is not an appropriate 
option. The pain may be caused by cholestasis or 
cholelithiasis, and the patient should be referred to 
her physician for further evaluation. The pharmacist 
also recognizes that the estrogen replacement therapy 
may be a potential cause or aggravating factor. Be-
cause FV is not in any current severe distress and her 
temperature is not elevated, she should be referred to 
her physician within the next few days. The pharma-
cist calls the physician and discusses FV’s complaints 
as well as the potential aggravation of FV’s condition 
by the estrogen replacement therapy. The physician 
agrees to hold the Premarin until evaluation can be 
completed. The patient is scheduled for an appoint-
ment in 2 days, and the pharmacist arranges for a 
follow-up phone call in 3 days to see how her abdomi-
nal pain is doing.
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PATIENT CARE PLAN

Patient Name: FV
Medical Problems:

Hyperlipidemia
Hypothyroidism
Postmenopausal secondary to hysterectomy with 

bilateral oophorectomy
Current Medications:

Synthroid 0.112 mg, one tablet every morning; No. 
30; Refi lls: 5

Zocor 40 mg, one tablet every morning; No. 30; 
Refi lls: 5

Premarin 0.625 mg, one tablet every morning; No. 
30; Refi lls: 4

S: A 46-year-old obese white woman complains of 
RUQ abdominal pain worsened by fatty meals and 
requests famotidine. Pain occurs after eating and 
lasts for a couple of hours. Vomited once, greenish-
yellow liquid. Denies vomiting blood. Is currently 
on a diet and has lost 40 lb in the last 5 months.

O: Patient in no acute distress; no shortness of breath 
or light-headedness

Heart rate:  86 bpm
Blood pressure:  124/76 mm Hg
Respiratory rate:  18 rpm
Temperature:  98.4°F
Abdomen:  no lesions or discolorations; protuberant 
abdomen from obesity; bowel sounds normal; tender 
to palpation in RUQ; liver WNL

A: Abdominal pain possibly caused by cholestasis or 
cholelithiasis

P: 1. Call physician to discuss patient’s complaints.
2.  Set up an appointment with physician in 

2 days.
3. Hold Premarin therapy.
4.  Educate patient about avoiding high-fat foods 

and eating small portions.
5.  Inform patient to go to the emergency room 

if she develops a fever or begins to vomit 
more bile.

6.  Follow-up phone call in 3 days to assess pa-
tient’s abdominal pain and further evaluation.

Pharmacist:  Jacob Reitman, Pharm.D.

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. Compare and contrast the various interview questions that 
are useful in differentiating the types of abdominal pain.

 2. What are the signs and symptoms of cholelithiasis and 
cholestasis?

 3. What medications can cause liver dysfunction?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. How would your assessment and care plan change if FV 
had a long history of alcohol abuse?

 2. What other objective measures would be useful in fur-
ther evaluating FV? What information will these mea-
sures provide?

C A S E  S T U D Y  1 5 . 2
JP is a 52-year-old black man with a history of alcohol 
abuse, atrial fi brillation, and cirrhosis who comes into the 
pharmacy for a refi ll of his medications. During counsel-
ing, he states that his abdomen feels full and his clothes 
are fi tting more tightly.

ASSESSMENT OF THE PATIENT
Subjective Information
A 52-YEAR-OLD MAN WHO COMPLAINS OF FULLNESS IN THE ABDO-
MEN AND “TIGHTER FITTING CLOTHES”

WHEN DID THIS BEGIN?  It has seemed worse for the past 
month or so. It was better about 3 months ago, and then 
it just seems to have gotten worse.

WHAT BRINGS IT ON?  I don’t really know.

WHAT MAKES IT BETTER OR GO AWAY?  Sometimes the 
doctor gives me medicine and that seems to help; that’s 
why I came into the pharmacy today.

DO YOU EXPERIENCE ANY OTHER SYMPTOMS WITH IT? 
SHORTNESS OF BREATH?  It does seem like my breath 
had been harder to catch if I walk around a lot or if I lay 
fl at on my back. It is like there is too much pressure to 
breathe.

ABDOMINAL PAIN?  Just a lot of pressure. It feels tight.

SWELLING IN YOUR LEGS OR FEET?  No, those normally 
do real well.

DO YOU HAVE ANY IMMEDIATE FAMILY MEMBERS WHO 
HAVE HAD PROBLEMS WITH THEIR LIVER?  Not that I 
know of.

WHAT PRESCRIPTION AND NONPRESCRIPTION MEDICA-
TIONS ARE YOU CURRENTLY TAKING?  Just the ones I get 
here. I do take some acetaminophen every now and then.

DO YOU SMOKE OR CHEW TOBACCO?  Nope, never 
have.
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C A S E  S T U D Y  1 5 . 2  ( c o n t i n u e d )
HOW MUCH DO YOU DRINK (BEER, WINE, LIQUOR)? 
 I have a wine cooler or two just about every day.

Objective Information
Computerized medication profi le:

 ■ Furosemide: 80 mg, one tablet twice daily; No. 60; 
Refi lls: 3; Patient obtains refi lls every 40 to 60 days.

 ■ Spironolactone: 25 mg, one tablet twice daily; No. 60; 
Refi lls: 5; Patient obtains refi lls every 40 to 60 days.

 ■ Lisinopril: 10 mg, one tablet daily; No. 30; Refi lls: 3; 
Patient obtains refi lls every 40 to 60 days.

 ■ Toprol XL 25 mg, one tablet daily; No. 30; Refi lls: 3; 
Patient obtains refi lls every 40 to 60 days.

 ■ Thiamine: 100 mg, one tablet daily; No. 100; Refi lls: 
2; Patient obtains refi lls every 130 to 140 days.

Patient in no acute distress
No palpitations, light-headedness, or dizziness
Positive dyspnea on exertion and shortness of breath 

lying down
Height: 5�9�
Weight: 158 lb
Heart rate: 104 bpm (irregular rhythm)
Blood pressure: 110/86 mm Hg
Respiratory rate: 16 rpm
Heart auscultation: irregular rate; irregular rhythm; no 

murmurs, rubs, or gallops
Pulmonary: clear throughout bilaterally
Abdomen: protuberant abdomen, slightly tender on 

palpation; lower liver border 7 cm below costal 
margin; (�) shifting dullness, (�) fl uid wave

Extremities: no edema present

DISCUSSION
When a patient complains of fullness in the abdomen, 
the pharmacist must clarify the symptoms and de-
termine the possible causes. With JP, the pharmacist 
needs to determine if the patient is experiencing full-
ness in his abdomen because of liver failure, worsen-
ing of cirrhosis, or development of CHF. JP states that 
he is drinking every day. His abdominal fullness has 
responded previously to pharmacological treatment. 
He currently does not have an S3 gallop, so overt 
heart failure may not be a possibility.

After evaluating JP’s subjective and objec-
tive information, the pharmacist concludes that the 
abdominal fullness is caused by ascites from his liver 
disease, secondary to noncompliance. The pharmacist 
also concludes that a referral to the physician is not 
warranted at this time because of JP’s noncompliance 
and lack of distress. The pharmacist educates the 
patient about improving compliance with his medica-
tions to help with the abdominal fullness, advises him 
to decrease or completely stop his alcohol intake, and 
says that if JP starts having diffi culty breathing or feels 

worse, he should see his physician. The pharmacist 
schedules a follow-up appointment in 1 week to check 
JP’s signs and symptoms, compliance with his medica-
tions, and weight.

PATIENT CARE PLAN

Patient Name: JP
Medical Problems:

Alcohol abuse
Atrial fi brillation
Cirrhosis

Current Medications:
Furosemide 80 mg, one tablet twice daily
Spironolactone 25 mg, one tablet twice daily
Lisinopril 10 mg, one tablet daily
Toprol XL 25 mg, one tablet daily
Thiamine 100 mg, one tablet daily

S: A 52-year-old man who complains of fullness 
and tightness in the abdomen and tighter fi tting 
clothes, worsening over the last month. States 
shortness of breath when lying down and on 
exertion. States he has previously had the same 
symptoms, but they were relieved by medications. 
Still states ingestion of one to two wine coolers 
per day.

O: Patient in no acute distress. No palpitations, light-
headedness, or dizziness. Positive dyspnea on 
exertion and shortness of breath lying down.

Height:  5�9�
Weight:  158 lb
Heart rate:  104 bpm (irregular rhythm)
Blood pressure:  110/86 mm Hg
Respiratory rate:  16 rpm
Heart auscultation:  irregular rate, irregular rhythm; no 
murmurs, rubs, or gallops
Pulmonary:  clear throughout bilaterally
Abdomen:  protuberant abdomen, slightly tender on 
palpation; lower liver border 7 cm below costal margin; 
(�) shifting dullness, (�) fl uid wave
Extremities: no edema present

A: 1.  Ascites caused by liver disease and noncom-
pliance with current medication regimen

2. Alcoholism

P: 1.  Patient education: Increase compliance with 
medications and stress importance of 
medications.

2.  Counsel on alcohol abstinence or decrease 
and possibility of rehabilitation programs.

3.  Follow up in 1 week to evaluate signs and 
symptoms, weight, compliance with medica-
tions, and side effects.

Pharmacist:  Rita Buk, Pharm.D.
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. Why might JP not have had a fl uid wave on physical 
examination even though he has ascites?

 2. What medications may cause ascites?
 3. Describe the shifting dullness test and its use in evaluat-

ing ascites.

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. How would your assessment and care plan change if JP 
also had CHF? What other physical assessment tech-
niques would be useful?

 2. How would medications be affected by ascites, and 
what would you need to consider?

C A S E  S T U D Y  1 5 . 3
MW is a 23-year-old woman with a history of allergies 
who calls the pharmacy wanting to pick up her nasal 
spray. While talking to you, she asks if the medication 
can make her skin or eyes turn yellow.

ASSESSMENT OF THE PATIENT
Subjective Information
A 23-YEAR-OLD WOMAN COMPLAINING OF YELLOW SKIN AND EYES

WHEN DID YOUR EYES AND SKIN TURN YELLOW?  About 
3 or 4 days ago.

WHAT OTHER SYMPTOMS ARE YOU EXPERIENCING?  I 
have just been kind of tired and achy lately, but I have 
attributed that to school.

HAVE YOU EXPERIENCED NAUSEA OR VOMITING?  No.

WHAT COLOR ARE YOUR STOOLS?  Normal.

WHAT COLOR IS YOUR URINE?  It kind of looks darker, like 
really diluted tea.

ITCHING FOR UNKNOWN REASON?  No.

DO YOU HAVE ANY HISTORY OF LIVER PROBLEMS?  No.

DO YOU HAVE ANY HISTORY OF PROBLEMS WITH YOUR 
GALLBLADDER OR PANCREAS?  No.

WHAT PRESCRIPTION AND NONPRESCRIPTION MEDICA-
TIONS ARE YOU CURRENTLY TAKING?  I take the Flonase 
for my allergies and then some naproxen when I need 
something for a headache, but that isn’t very often.

DO YOU SMOKE OR CHEW TOBACCO?  Yes. I smoke 
about half a pack a day.

HOW OFTEN DO YOU DRINK ALCOHOL (BEER, WINE, 
LIQUOR)?  A couple of times a week.

HAVE YOU EVER USED INJECTABLE DRUGS?  No.

HAVE YOU RECENTLY TRAVELED OUTSIDE OF THE 
UNITED STATES?  I just got back about a month ago from 
a trip to Africa.

HAVE YOU BEEN AROUND SOMEONE WITH HEPATITIS 
OR OTHER LIVER DISEASE?  Not that I know of.

HAVE YOU HAD ANY ABDOMINAL SURGERY LATELY?  No.

WHAT DO YOU DO FOR A LIVING?  I am a student and 
live in the sorority house.

HAVE YOU EVER RECEIVED A BLOOD TRANSFUSION? 
No.

Objective Information
Computerized medication profi le:

 ■ Flonase nasal spray: 50 g, two sprays per nostril 
once daily; No. 9; Refi lls: 1; Patient refi lls medica-
tion every 25 to 35 days.

Patient in no acute distress
Heart rate: 68 bpm
Blood pressure: 106/72 mm Hg
Abdomen: no lesions, skin yellow, no tenderness to 

palpation, liver WNL
Head, eyes, ears, nose, and throat (HEENT): white of 

eyes yellow

DISCUSSION
The concern centers around the possible causes of 
jaundice; the pharmacist needs to determine the most 
likely one. MW just returned from a trip to Africa, in 
which HAV infection is endemic. She also has had very 
vague complaints of fatigue and feeling achy. Her 
stools are normal in color, but her urine is dark. She 
does not have any tenderness on palpation, which you 
might expect if her jaundice was related to gallblad-
der disease.

After evaluating and synthesizing all the pa-
tient’s subjective and objective information, the 
pharmacist concludes that MW’s jaundice could be 
caused by HAV infection. The pharmacist calls MW’s 
physician, notifi es him of MW’s symptoms, and sets 
up an appointment. MW is counseled on avoid-
ing any medications and alcohol and on eating a 
healthy diet, resting well, and maintaining a good 
fl uid balance.

PATIENT CARE PLAN

Patient Name: MW
Medical Problems:

Seasonal allergies
Current Medications:

Flonase nasal spray 50 g, two sprays per nostril 
once daily

Naproxen 220 mg, one or two tablets daily as needed
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Skill Development Activities

 The majority of a pharmacist’s assessment of the hepatic 
system will be done through interviewing the patient or re-
viewing the medical chart to collect information regarding 
patient symptoms and disease history. The following are 
some practical skills that could be incorporated into lab ses-
sions to supplement didactic learning of the hepatic system. 

 ●  Visually inspect the abdomen, looking for bulging 
fl anks or veins that may indicate ascites or yellowing of 
the skin that could indicate jaundice. 

 ●  Perform physical examination for shifting dullness or 
fl uid wave. 

 ●  Palpate the liver and percuss the liver span. 
 ●  Patient case evaluation to identify potential medication 

causes of liver dysfunction or pancreatitis 
 ●  Interpretation of patient case lab values and/or diagnostic 

tests to assess potential hepatic system disorders, which 
may impact an appropriate pharmacotherapeutic plan 
(e.g., elevated amylase and/or lipase for acute pancreati-
tis or elevated AST/ALT for drug-induced liver injury) 

 Although the pharmacist’s primary role is not to di-
agnose hepatic disorders, skills should be demonstrated 
regarding appropriate understanding and interpretation 
of diagnostic techniques and tests used to diagnose such 
disorders for the purpose of developing an accurate and 
appropriate pharmacotherapeutic management strategy. 

  S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. How do you differentiate between the types of  jaundice? 
  2. What medications can worsen jaundice? 
  3. Do HBV and HCV have different rates of chronic 

 infection? Why? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. What laboratory tests would you order when assessing 
a patient with potential viral hepatitis, and what would 
these results tell you? 

  2. Which types of viral hepatitis can be prevented with 
vaccination? 
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C A S E  S T U D Y  1 5 . 3  ( c o n t i n u e d )

S: A 23-year-old woman who lives in a local soror-
ity house complaining of yellow skin and eyes for 
the last 3 or 4 days. States that she returned from 
a trip to Africa about a month ago. Has recently 
been more fatigued and achy than normal. 
Smokes half a pack of cigarettes daily and drinks 
two or three times per week.

O: Patient is in no acute distress.

Heart rate:  68 bpm
Blood pressure:  106/72 mm Hg
Abdomen:  no lesions, skin yellow, no tenderness to 
palpation, liver WNL

HEENT:  white of eyes yellow

A: Jaundice

P: 1.  Talk to physician concerning signs and 
 symptoms.

2.  Refer to physician for further tests to evaluate 
for HAV infection.

3.  Counsel on avoiding medications and alco-
hol, eating a healthy diet, resting well, and 
maintaining a good fl uid balance.

4.  Call in 1 week to evaluate signs and symptoms.

Pharmacist:  Richard Silverstein, Pharm.D.
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 Renal System 
 Estella M. Davis 
 This chapter includes material written for the second edition by Rhonda M. Jones. 

 GLOSSARY TERMS 

 ◗  Acute kidney injury 
 ◗  Anuria 
 ◗  Azotemia 
 ◗  Blood urea nitrogen 
 ◗  Chronic kidney disease 
 ◗  Creatinine clearance 
 ◗ Dysuria
 ◗ Glomerular fi ltration
 ◗  Hematuria 
 ◗  Incontinence 
 ◗  Oliguria 
 ◗  Proteinuria 
 ◗  Pyelonephritis 
 ◗  Pyuria 
 ◗  Renal insuffi ciency 
 ◗  Serum creatinine 
 ◗  Uremia 
 ◗  Urinalysis 

 ANATOMY AND PHYSIOLOGY OVERVIEW 
 The renal system includes the kidneys, ureters, bladder, and urethra 
(Fig. 16.1). It performs vital processes of excretion (i.e., fi ltration, se-
cretion, and reabsorption) as well as endocrine and metabolic func-
tions. More specifi cally, functions of the renal system include: 

 ■  Regulating sodium, potassium, chloride, calcium, and other ion 
concentrations in the plasma 

 ■  Regulating blood volume and blood pressure (by controlling the 
volume of water excreted in urine and releasing erythropoietin and 
renin) 

 ■  Excreting urea and uric acid, toxic substances, and drugs 
 ■  Stabilizing the blood pH 
 ■  Synthesizing calcitriol, a vitamin D 3  derivative that stimulates cal-
cium ion absorption by the intestines 

 Kidneys 
 The kidneys are two bean-shaped organs approximately 12 cm in 
length and 6 cm in width. They are located lateral to the vertebral 
column between T12 and L3. Usually, the right kidney is slightly lower 
than the left kidney. Blood vessels and nerves enter and leave the kid-
ney at the vertical cleft, which is called the renal hilus. Superior to each 
kidney rests an adrenal gland, which is so named for its position even 
though it is functionally unrelated. 

 Each kidney contains approximately 1.25 million structural units 
called nephrons, which are the primary functional units of the kid-
ney (Fig. 16.2). Filtration, reabsorption, and secretion of fl uids 
occur throughout each nephron’s various components. Filtration be-
gins in the Bowman’s capsule, which contains several intertwining 
capillaries that collectively are called a glomerulus. Filtration across 
the glomerulus walls produces a protein-free solution, which is called 
the fi ltrate. The fi ltrate then passes through the various tubular com-
ponents, including the proximal convoluted tubule, descending and 
ascending loop of Henle, distal convoluted tubule, and collecting duct. 
Selective reabsorption and fi ltration of substances occur throughout 
the tubular segments according to the body’s needs and the presence of 
medications and hormones. Vital substances and fl uids are reabsorbed 
into the interstitium of the kidney. Waste products unneeded by the 
body remain in the tubules and are excreted as urine. 
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 Ureters 
 The ureters are a pair of tubules that extend from the kid-
neys to the bladder (see Fig. 16.1). Smooth muscles within the 
ureters contract rhythmically, thus propelling urine from the 
kidneys to the bladder. 

 Bladder 
 The bladder is a hollow, muscular organ that functions as a 
storage reservoir for urine (see Fig. 16.1). It lies just posterior 
to the pubic symphysis and has the capacity to hold approxi-
mately 1,000 mL of urine. When the bladder contains 200 to 
300 mL, however, the autonomic nervous system signals the 
brain, which in turn causes the urge to urinate. 

 Urethra 
 The urethra is a small tube that extends from the bladder to the 
exterior surface of the body and through which urine is emptied 
from the bladder. In females, the urethra is approximately 3 to 
4 cm in length, whereas in males, it is approximately 20 cm in 
length. Approximately 2.5 cm of the male urethra runs within 
the prostate gland, which sits just below the bladder. 

 The urinary sphincter, a band of skeletal muscles, encircles 
the urethra and controls the initiation of urination through 
the external opening, which is called the urinary meatus. In 
males, the urethra carries semen as well as urine, although 
never at the same time. 

Distal convoluted
tubule

Bowman's
capsule

Descending
limb of loop

Ascending
limb of loop

Efferent
arteriole

Afferent
arteriole

Loop of Henle

Proximal convoluted
tubule

Glomerulus

Capillaries

Collecting
tubule

FIGURE 16.2  The nephron.
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FIGURE 16.1  Components of the renal system.
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changes in markers of renal function to requirement of renal 
replacement therapy (RRT). The Acute Dialysis Quality Ini-
tiative Group published the fi rst classifi cation system called 
the  R isk,  I njury,  F ailure,  L oss of Kidney Function, and  E nd-
Stage Kidney Disease (RIFLE) criteria in 2004 based on the 
magnitude of increase in serum creatinine (SCr) or reduction 
in GFR or reduction in urine output. The RIFLE criteria were 
subsequently modifi ed by the Acute Kidney Injury Network 
(AKIN) in 2007 to apply stages of increasing severity cor-
responding to components of the RIFLE criteria. The 2012 
Kidney Disease/Improving Global Outcomes (KDIGO) Clini-
cal Practice Guidelines sought to provide a single defi nition 
of AKI, with modifi cations to the previous RIFLE and AKIN 
criteria, for practice, research, and public health purposes. 
They defi ned AKI as any of the following: (1) increase in SCr 
by �0.3 mg/dL within 48 hours; (2) increase in SCr to �1.5 
times baseline, which is known or presumed to have occurred 
within the prior 7 days; or (3) urine volume  � 0.5 mL/kg/h 
for 6 hours. The staging of AKI proposed by KDIGO further 
revised the AKIN criteria with the inclusion of criteria for pe-
diatric patients. (See Table 16.1 for KDIGO staging of AKI.) 
For staging purposes, when a patient’s SCr and urine output 
map to different stages, they should be staged to the highest 
(most severe) stage. 

 For normally functioning kidneys to produce urine, sev-
eral conditions are required. First, a minimum volume of 
blood must be delivered to the kidneys. Second, the glomeruli 
must form a fi ltrate, which then must be processed through 
the nephron’s tubular system to form urine. Finally, the urine 
must be excreted through the ureters. Any reduction in blood 
delivery, damage to the renal parenchymal tissue, or obstruc-
tion to the fl ow of urine can increase the risk of AKI. Com-
mon causes of AKI include: 

 ■  Volume depletion (e.g., severe burns, hemorrhage, dehy-
dration, diabetes insipidus) 

 ■  Cirrhosis with ascites 
 ■  Congestive heart failure 
 ■  Cardiomyopathy 
 ■  Hypotension/shock syndromes and sepsis 

 Special Considerations 
 Pediatric Patients 
 In children, the bladder is located higher than it is in adults, lying 
between the pubic symphysis and the umbilicus. The bladder 
and kidneys also may be easier to palpate in children because 
their abdominal walls are less muscular than those of adults. 

 Geriatric Patients 
 Physiological renal changes that occur with the aging process 
include decreased renal blood fl ow, decreased tubular func-
tion, decreased ability to concentrate urine, and decreased 
number of functional nephrons and glomeruli in the kidney. 
These changes cause a signifi cant decline in creatinine clear-
ance and renal function. The serum creatinine level may not 
increase, however, because the normal aging process also 
causes a decrease in muscle mass. 

 In addition, the sphincter muscles lose tone and, thus, 
become less effective at retaining urine. This loss in muscle 
tone predisposes elderly patients to  incontinence , which is an 
involuntary loss of urine. Stress incontinence is an especially 
common problem in elderly women. In this condition, when 
abdominal pressure increases, such as when a woman coughs 
or laughs, an involuntary loss of urine occurs. The amount 
of urine that is expelled with stress incontinence may vary, 
however, from a few drops to a signifi cant amount. 

 Elderly male patients may experience benign prostatic 
hypertrophy. Because the prostate surrounds the urethra, an 
enlarged prostate obstructs the fl ow of urine. Thus, patients 
with benign prostatic hypertrophy may complain of fre-
quency, urgency, hesitancy, dribbling, nocturia, and dysuria. 
(See Chapter 21 for more details.) 

 Pregnant Patients 
 Pregnancy causes an increase in renal blood fl ow and glomerular 
fi ltration rate (GFR). In addition, the growing uterus displaces 
the kidneys and the ureters as well as increases pressure on the 
bladder, especially during the fi rst and third trimesters. There-
fore, urinary frequency is a common consequence of pregnancy. 

 PATHOLOGY OVERVIEW 

 Renal Insuffi ciency 
 Impairment of normal renal function is often referred to as renal 
dysfunction or renal insuffi ciency. Renal insuffi ciency is divided 
into two broad categories based on the rate of decline in kidney 
function: acute kidney injury and chronic kidney disease. 

 Acute Kidney Injury 
  Acute kidney injury  (AKI) is an abrupt decline in renal func-
tion that includes, but is not limited to, acute renal failure. 
It can result in  azotemia , an accumulation in the blood of 
nitrogenous waste products (i.e., blood urea nitrogen [BUN] 
and creatinine) that normally are excreted in the urine, and 
the inability to maintain and regulate fl uid, electrolyte, and 
acid-base balance. It can be caused by various factors. 

 Three classifi cation systems were developed for staging 
the severity of AKI by consensus expert groups to broaden 
the concept of AKI to encompass the syndrome from minor 

TABLE 16.1  Stages of Acute Kidney Injury

Stage Serum Creatinine Urine Output

1 1.5–1.9 times baseline OR
�0.3 mg/dL increase

�0.5 mL/kg/h for 
6–12 hours

2 2.0–2.9 times baseline �0.5 mL/kg/h for 
�12 hours

3 3.0 times baseline OR
Increase in SCr to 

�4.0 mg/dL OR
Initiation of renal replace-

ment therapy OR
In patients �18 years, 

decrease in eGFR to 
�35 mL/min/1.73 m2

�0.3 mL/kg/h for 
�24 hours OR

Anuria for 
�12 hours

eGFR, estimated glomerular fi ltration rate.
From Kidney Disease: Improving Global Outcomes Acute Kidney Injury 
Workgroup. KDIGO clinical practice guideline for acute kidney injury. Kidney 
Int Suppl 2012;2(1):1–138.
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urine output; the BUN and SCr concentrations remain high. 
This phase usually lasts for several days. The recovery phase 
begins with a gradual decline in the BUN and SCr concentra-
tions. Urine production continues, and the kidney’s ability to 
concentrate and dilute urine returns to normal. Depending 
on damage to the kidneys, the recovery phase continues over 
weeks to months, with the time for complete recovery to base-
line functions varying in each patient. 

 Treatment of AKI depends on the cause. For example, if a 
drug is causing the AKI, treatment includes discontinuation 
of the causative agent. Other treatments include hydration, 
supportive treatment, and immunosuppressive drug therapy. 

 Chronic Kidney Disease 
  Chronic kidney disease (CKD ) is defi ned as abnormalities in 
kidney structure or function, present for  � 3 months, with 
implications for health. It is often a gradual and progres-
sive loss of kidney function occurring over several months to 
years and is unlikely to improve. Patients who have kidney 
disease remain relatively asymptomatic until impairment has 
progressed to the point where systemic manifestations and/or 
secondary complications occur. Historically, CKD has been 
classifi ed in four stages of dysfunction: renal insuffi ciency, 
azotemia, uremia, and end-stage renal disease. In 2002, the 
working group of the National Kidney Foundation’s Kidney 
Disease Outcomes Quality Initiative (KDOQI) developed a 
fi ve-level staging system based on the level of kidney function 
using only a patient’s GFR. In 2013, the KDIGO published 
new recommendations to classify CKD based on  c ause,  G FR 
category, and  a lbuminuria category, respectively referred to 
as CGA staging. KDIGO categories of GFR and albumin-
uria (see Tables 16.2 and 16.3) are updated modifi cations to 
 previous stages/defi nitions from the 2002 KDOQI guidelines. 

 ■  Renal artery stenosis 
 ■  Renal artery or vein thrombosis 
 ■  Glomerulonephritis 
 ■  Pyelonephritis 
 ■  Malignant hypertension 
 ■  Benign prostatic hypertrophy 
 ■  Calculi 

 Certain drugs can also cause AKI (Box 16.1). Signs and symp-
toms associated with AKI are listed in Box 16.2. 

 The clinical course of AKI usually evolves through three 
phases. The oliguric phase begins with the onset of decreased 
urine output, usually with increased serum concentrations 
of BUN and SCr; this phase may last from several days to 
weeks. The diuretic phase typically begins with an increase in 

TABLE 16.2  Glomerular Filtration Rate Categories

KDIGO Category GFR (mL/min/1.73 m2) Terms Corresponding KDOQI Category

G1 �90 Normal or high Stage 1 CKD

G2 60–89 Mildly decreased Stage 2 CKD

G3a 45–59 Mildly to moderately decreased Stage 3 CKD

G3b 30–44 Moderately to severely decreased Stage 3 CKD

G4 15–29 Severely decreased Stage 4 CKD

G5 �15 Kidney failure Stage 5 CKD (ESRD if requiring dialysis)

ESRD, end stage renal disease; GFR, glomerular fi ltration rate; KDIGO, Kidney Disease/Improving Global Outcomes; KDOQI, Kidney Disease Outcomes Quality Initiative.
Adapted from Kidney Disease: Improving Global Outcomes. KDIGO 2012 clinical practice guideline for the evaluation and management of chronic kidney 
disease. Kidney Int Suppl 2013;3(1):1–150; Hudson JQ, Wazny LD. Chronic kidney disease. In: Dipiro JT, Talbert RL, Yee GC, et al, eds. Pharmacotherapy: A Patho-
physiologic Approach, 9th ed. New York; McGraw-Hill, 2014:634.
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 ■  Proteinuria 
 ■  Increased BUN 
 ■  Increased SCr 
 ■  Decreased urine output (oliguria) 
 ■  Peripheral edema 
 ■  Increased blood pressure 

16.2  Signs and Symptoms Associated 
with Acute Kidney Injury     

 ■  Allopurinol 
 ■  Angiotensin II receptor blockers (ARBs) 
 ■  Angiotensin-converting enzyme (ACE) inhibitors 
 ■  Antimicrobials (aminoglycosides, amphotericin B, cepha-

losporins, ciprofl oxacin, macrolides, penicillins, rifampin, 
sulfonamides, tetracyclines, vancomycin) 

 ■  Antineoplastics (mitomycin, cisplatin, methotrexate) 
 ■  Anticonvulsants (phenytoin, valproic acid) 
 ■  Antivirals (acyclovir, adefovir, cidofovir, foscarnet, indi-

navir, tenofovir) 
 ■  Contrast dye 
 ■  Diuretics 
 ■  H 2  antagonists (cimetidine, ranitidine) 
 ■  Immunosuppressants (cyclosporine, tacrolimus, 

interleukin-2) 
 ■  Interferon  � -2b 
 ■  Intravenous immunoglobulins 
 ■  Lithium 
 ■  Nonsteroidal anti-infl ammatory drugs (NSAIDs) 

16.1  Drugs That Can Cause Acute 
Kidney Injury a  

a Not an all-inclusive list. 
 Adapted from Bently M, Corwin H, Dasta J. Drug-induced acute kidney 
injury in the critically ill adult: recognition and prevention strategies.  Crit 
Care Med  2010;38(suppl):S169–S174; Pannu N, Nadim M. An overview of 
drug-induced acute kidney injury.  Crit Care Med  2008;36(suppl):
S216–S223; Schetz M, Dasta J, Goldstein S, et al. Drug-induced acute 
kidney injury.  Curr Opin Crit Care  2005;11:555–565. 
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The KDIGO revision allows clinicians to predict outcomes or 
prognosis of CKD, identify cause-specifi c treatments, inform 
the need for referral to a specialist, and provide indications 
for therapeutic intervention. Patients with KDOQI stage 1 or 
2 kidney disease have mildly decreased GFR but usually do 
not exhibit any symptoms. Metabolic abnormalities such as 
acidosis and anemia are rarely present at these two stages. 
Because patients are typically asymptomatic and the SCr 
and BUN may be normal or only slightly elevated during the 
early stages of CKD, kidney function impairment may not 
be identifi ed. As the GFR continues to decline to  � 60 mL/
min, classifi ed as KDOQI stage 3, patients are still generally 
asymptomatic; however, patients may shows signs of hyper-
tension, albuminuria or proteinuria, and anemia (decreased 
hemoglobin and hematocrit). As the renal function declines 
to  � 30 mL/min, classifi ed as KDOQI stages 4 and 5 (end-
stage renal failure), nitrogenous waste products (e.g., BUN 
and creatinine) accumulate in the bloodstream (azotemia) and 
characteristic signs and symptoms associated with CKD (be-
sides decreased GFR) usually become prevalent (uremia) (Box 
16.3). Uremia is the buildup of urea and other waste products 
in the body because the kidney is unable to eliminate them 
causing a clinical syndrome associated with fl uid, electrolyte, 
hormone imbalances and metabolic abnormalities. Classic 
signs and symptoms of kidney failure include nocturia; fa-
tigue; cold intolerance; anorexia; pruritus; dysgeusia; nausea/
vomiting; edema; decreased (oliguria) or absent (anuria) urine 
output; and worsening hypertension, proteinuria, and anemia. 
Kidney failure also causes several laboratory abnormalities 
including increased SCr and BUN, decreased GFR, decreased 
hemoglobin and hematocrit, hyperkalemia, hypocalcemia, hy-
perphosphatemia, hypermagnesemia, and metabolic acidosis. 
These signs and symptoms result from the kidney’s inability 
to excrete sodium, water, potassium, magnesium, phosphate, 
BUN, creatinine, and uric acid. Other CKD-related diseases 
can impact laboratory values as CKD progresses. Commonly, 
this includes CKD-related anemia which causes a decrease in 
hemoglobin and hematocrit due to lack of erythropoietin pro-
duction by the kidney. Also included are CKD-related mineral 
and bone disorders (CKD-MBDs) leading to mineral, bone, 

TABLE 16.3  Quantifi cation of Proteinuria by Different Methods

Albuminuria Category
Urine test A1: Normal to mildly increased A2: Moderately increased A3: Severely increased

Other terminologya Normoalbuminuria Microalbuminuria Macroalbuminuria

AER (mg/24 h) �30 30–300 �300

PER (mg/24 h) �150 150–500 �500

ACR (mg/g)
(mg/mmol)

�30
�3

30–300
3–30

�300 mg
�30

PCR (mg/g)
(mg/mmol)

�150
�15

150–500
15–50

�500
�50

Protein reagent strip Negative to trace Trace to � � or greater

ACR, albumin-to-creatinine ratio (spot urine sample); AER, albumin excretion rate (24-hour urine collection); PCR, protein-to-creatinine ratio (spot urine sample); 
PER, protein excretion rate (24-hour urine collection).
aPrevious terminology from KDOQI guidelines.
Adapted from Kidney Disease: Improving Global Outcomes. KDIGO 2012 clinical practice guideline for the evaluation and management of chronic kidney 
disease. Kidney Int Suppl 2013;3(1):1–150; Hudson JQ, Wazny LD. Chronic kidney disease. In: Dipiro JT, Talbert RL, Yee GC, et al, eds. Pharmacotherapy: A Patho-
physiologic Approach, 9th ed. New York; McGraw-Hill, 2014:634.
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 SIGNS 
 ■  Edema 
 ■  Changes in urine output (volume and consistency) 
 ■  Abdominal distension 
 ■  “Foaming” of urine (indicative of proteinuria) 
 ■  Hyperkalemia 
 ■  Hypermagnesemia 
 ■  Hyperphosphatemia 
 ■  Hypocalcemia 
 ■  Hypoalbuminemia 
 ■  Metabolic acidosis 
 ■  Decreased hemoglobin and hematocrit 
 ■  Decreased vitamin D levels 
 ■  Decreased iron indices 
 ■  Increased BUN and SCr 
 ■  Increased parathyroid hormone 
 ■  Increased blood pressure 

 SYMPTOMS 
 ■  Loss of appetite 
 ■  Flank pain 
 ■  Nausea/vomiting 
 ■  Lethargy or fatigue 
 ■  Muscular cramps and weakness 
 ■  Altered skin pigmentation 
 ■  Pruritus 
 ■  Depression 
 ■  Anxiety 
 ■  Shortness of breath 
 ■  Weight gain (from accumulation of fl uid) 
 ■  Mental confusion 
 ■  Peripheral neuropathies 

16.3 Signs and Symptoms Associated 
with Stage 4 or 5 Chronic Kidney 
Disease

 Adapted from Hudson JQ, Wazny LD. Chronic kidney disease. In: Dipiro 
JT, Talbert RL, Yee GC, et al, eds.  Pharmacotherapy: A Pathophysiologic 
Approach , 9th ed. New York; McGraw-Hill, 2014:639. 
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coli  is still a frequently found pathogen, but it accounts for 
less than 50% of complicated infections. Other frequently 
isolated organisms include  Proteus  sp.,  K. pneumoniae ,  En-
terobacter  sp.,  Pseudomonas aeruginosa , staphylococci, and 
enterococci. Most UTIs are caused by one organism; however, 
multiple organisms may be found in patients with indwelling 
catheters, kidney stones, or chronic renal abscess. 

 Bacteria most commonly gain entrance into the urinary 
tract from an ascending pathway. The female urethra fre-
quently is colonized with bacteria that originate from fecal 
fl ora in the gastrointestinal tract. This colonization results 
from the proximity of the female urethra to the perirectal area 
and from its short length as compared to that in men. The 
anatomic differences cause UTIs to occur more frequently in 
women than in men. The exact mode of bacterial ascent into 
the bladder is not completely understood; however, massage 
of the female urethra and sexual intercourse are believed to be 
possible mechanisms. 

 Risk factors for development of UTIs include: 

 ■  Extremes of age 
 ■  Female gender 
 ■  Pregnancy 
 ■  Urinary catheterization 
 ■  Neurological dysfunction 
 ■  Renal disease 
 ■  Urinary tract obstruction 

 Signs and symptoms that are commonly associated with UTIs 
are listed in Box 16.5. Patients with pyelonephritis typically 
present with high-grade fever, severe fl ank pain, and possibly 
nausea, vomiting, and dehydration. The actual presence of an 
infection as well as the severity and location of the UTI (i.e., 
lower urinary tract vs. pyelonephritis), however, do not cor-
relate well with these signs and symptoms. 

 Treatment of uncomplicated UTIs includes antibiotic 
therapy, which commonly involves oral nitrofurantoin, trime-
thoprim-sulfamethoxazole, fosfomycin, fl uoroquinolones, or 
 � -lactam agents including amoxicillin-clavulanate, cefdinir, 
cefaclor, or cefpodoxime proxetil for lower tract infections. 
Mild cases of pyelonephritis are treated on an outpatient basis 
with these oral antibiotics as well. Severely ill patients, how-
ever, are hospitalized and treated with intravenous antibiotics, 
such as fl uoroquinolones, third-generation cephalosporins, 
 � -lactamase inhibitor combinations (ampicillin/sulbactam, 
ticarcillin/clavulanate, and piperacillin/tazobactam) with or 

and calcifi c cardiovascular abnormalities due to a disruption 
in normal serum and tissue concentrations of phosphorous, 
calcium, and certain hormones (i.e., parathyroid hormone) 
resulting in alterations in serum levels of those substances. 

 CKD may result from long-standing diseases (Box 16.4) or 
simply be part of the normal aging process. Diabetes mellitus 
and hypertension are the two most common causes of CKD. 
Risk factors for CKD include: 

 ■  Diabetes mellitus 
 ■  Hypertension 
 ■  Polycystic kidney disease 
 ■  Glomerulonephritis 
 ■  Interstitial nephritis 
 ■  Advancing age 

 Because CKD presently has no cure, treatment involves medi-
cal management of the various signs and symptoms, dialysis, 
and, ultimately, kidney transplantation. 

 Urinary Tract Infections 
 A urinary tract infection (UTI) is the presence of microorgan-
isms (e.g., bacteria) in the urinary tract, which includes the 
bladder, prostate, kidney, and collecting duct. UTIs include a 
wide variety of clinical entities, ranging from asymptomatic 
infection to acute  pyelonephritis , which is an infl ammation 
of the kidney caused by severe bacterial infection. UTIs can 
be classifi ed as lower or upper UTI based on anatomic site of 
infection, where a lower tract infection corresponds to cystitis 
(infection of the bladder) and an upper tract infection corre-
sponds to pyelonephritis. UTIs can also be designated as un-
complicated or complicated. Uncomplicated infections occur 
in patients lacking structural or functional abnormalities of 
the urinary tract that could interfere with the voiding or urine 
fl ow. Infections in males are generally not classifi ed as uncom-
plicated because they are rare and often represent a structural 
or neurological abnormality. Complicated UTIs occur in both 
genders and are usually the result of predisposed lesion of the 
urinary tract, such as a congenital abnormality or distortion 
of the urinary tract, stone, indwelling catheter, prostatic hy-
pertrophy, obstruction, or neurological defi cit that interferes 
with normal fl ow or urinary tract defenses. 

 The most common cause of uncomplicated UTIs is  Esch-
erichia coli , which accounts for approximately 85% of 
community-acquired UTIs. Other organisms that cause un-
complicated UTIs include  Staphylococcus saprophyticus
(5% to 15%),  Klebsiella pneumoniae ,  Proteus mirabilis , and 
Pseudomonas aeruginosa  (5% to 10%). Various and more 
resistant organisms cause complicated infections.  Escherichia 

 ■  Diabetes 
 ■  Hypertension 
 ■  Glomerulonephritis 
 ■  Polycystic kidney disease 
 ■  Interstitial nephritis 

16.4 Diseases Associated with 
Chronic Kidney Disease

 ■ Dysuria (painful, burning sensation while urinating)
 ■ Frequent urination
 ■ Suprapubic pain
 ■ Urgency
 ■ Fever
 ■ Chills
 ■ Nausea/vomiting
 ■ Hematuria
 ■ Bacteriuria

16.5 Signs and Symptoms Associated 
with Urinary Tract Infections
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 Three procedural alternatives include extracorporeal litho-
tripsy, percutaneous lithotripsy, and cystoscopy. Extracorpo-
real lithotripsy fragments stones by exposing them to shock 
waves. The patient is submerged in a water tank, the kidney 
stones are centered at the focal point of parabolic refl ectors, 
and high-intensity shock waves are then produced with a 
high-voltage discharge. The waves pass through the patient 
and fracture the stone. After multiple discharges, most stones 
are reduced to a powder, which passes through the ureter and 
into the bladder. Percutaneous ultrasonic lithotripsy requires 
passage of a cystoscope-like instrument into the renal pelvis 
through a small incision in the fl ank. Stones are disrupted by 
an ultrasonic transducer, and fragments are directly removed. 
Ureteral stones that are inaccessible to extracorporeal or per-
cutaneous lithotripsy are fragmented and then removed using 
an ultrasonic transducer that is endoscopically inserted into 
the ureter via a cystoscope. Medication therapy to facilitate 
stone passage has included antispasmodic agents or alpha and 
calcium channel blockers with or without steroids. 

 SYSTEM ASSESSMENT 

 Subjective Information 
 When assessing the renal system, subjective patient symptoms 
or complaints can be vague and nonspecifi c. Some symptoms, 
however, may lead pharmacists to consider problems with the 
renal system. To determine if a patient is experiencing these 
symptoms, ask the following questions. 

 Urinary Symptoms 
  INTERVIEW   Are you experiencing any problems with uri-
nation? Any problems with frequency in urination or having 
the urge to urinate but only producing a small amount? How 
often do you get up at night to urinate? Any pain or burning 
sensation when you urinate? What typically is the color of your 
urine? Any changes in the amount or frequency of urination? 

  ABNORMALITIES   UTIs may cause burning/pain, frequency, 
and urgency with urination. Red or pink urine may be a sign 
of blood in the urine (i.e., hematuria); cloudy urine may be 
a sign of white blood cells (WBCs) and infection. Renal dys-
function may cause various changes in the urine depend-
ing on the severity of renal dysfunction (i.e., decreased urine 
output [oliguria] or change in urine color and appearance to 
clear/colorless, cloudy, foamy, pink, or red). 

 Renal Dysfunction 
  INTERVIEW   Do you experience pain in the fl ank area (side 
pain between the ribs and ilium)? Is the pain relieved by 
changing positions? 

  ABNORMALITIES   Flank pain unrelieved by changing posi-
tion may suggest renal stones or colic; fl ank pain relieved by 
lying down may suggest infection. 

  INTERVIEW   Any problems with swelling in your feet and an-
kles? Any mental changes (e.g., decreased attention span, 
anxiety, or depression)? Any muscle cramps or “restless leg” 
sensation? Any changes in skin color or problems with itch-
ing? Any changes in appetite? Nausea or vomiting? Any 
problems with breathing? 

without an aminoglycoside, carbapenems, or aminoglycosides 
(gentamicin) with or without ampicillin. A signifi cant reduc-
tion in urine bacteria should occur within 48 hours. Once the 
patient is afebrile for 24 hours, parenteral therapy could be 
discontinued and oral antibiotic therapy started to complete a 
short course (3 to 7 days) for uncomplicated lower UTI or up 
to 2-week course of therapy for pyelonephritis. Males typi-
cally require prolonged treatment of antibiotic therapy for 10 
to 14 days; however, presence of a prostatic involvement may 
warrant 6 weeks of therapy. 

 Renal Stones 
 Renal stones usually result from a breakdown in the delicate 
balance in the kidneys between conserving water and excret-
ing materials with a low solubility. When urine becomes su-
persaturated with insoluble products (because of excessive 
excretion rates, extreme water conservation, or both), crys-
tals form that eventually may develop into a stone. Most kid-
ney stones are caused by accumulation of calcium salts, uric 
acid, or struvite on the surface of the renal papillae or within 
the collecting system. Calcium stones are the most common 
type, appearing in 75% to 85% of all kidney stones. Calcium 
stones occur more commonly in men, with an average age 
of onset during the third decade of life. Patients with uric 
acid stones also frequently have gout, and uric acid stones are 
more common in men. Struvite stones occur more frequently 
in women and commonly result from UTI with a urease-
producing bacteria (e.g.,  Proteus  sp.). 

 Stones may accumulate within the kidney asymptomati-
cally. When a stone breaks loose, however, and enters the 
ureter or occludes the ureteropelvic junction, it causes pyuria 
and hematuria. Pyuria is severe pain or a burning sensation 
when urinating, and hematuria is the presence of blood in the 
urine. The pain typically begins gradually, usually in the fl ank 
area, and steadily increases to a severe level during the next 
20 to 60 minutes. The pain may remain in the fl ank or spread 
downward toward the loin, testis, or vulva. If the stone is in 
the portion of the ureter within the bladder, the patient also 
may experience frequency, urgency, dysuria, and hematuria 
(particularly when the stone is passed). 

 Risk factors for development of kidney stones include: 

 ■  Idiopathic hypercalciuria 
 ■  Hyperuricosuria 
 ■  Gout 
 ■  Primary hyperparathyroidism 
 ■  Dehydration 

 In addition, most patients with kidney stones have metabolic 
disorders that cause the stones and that can be detected by 
chemical analysis of the stone (if available) or serum and 
urine (calcium, uric acid, creatinine, and serum electrolytes 
typically are measured). Treatment of stones in the kidneys 
or urinary tract requires a combination of medical and surgi-
cal procedures, with the specifi c approach depending on the 
stone location, amount of obstruction, presence or absence 
of UTI, progress of stone passage, and the risk versus benefi t 
of surgery. Patients with recurrent stones typically require in-
creased fl uid intake and dietary or medication management 
relative to the underlying metabolic cause of the stone. 

293-307_Jones_16_final.indd   299293-307_Jones_16_final.indd   299 5/23/15   4:06 AM5/23/15   4:06 AM



300 PART II   ASSESSMENT OF BODY SYSTEMS

  ABNORMALITIES   As uremic toxins increase, patients may 
display a fl at affect or depressed appearance. Other pos-
sible mental changes include shortened attention span, 
poor memory, and confusion. Uremic toxins also may cause 
ulcerations in the mouth and ammonia breath. A dry mouth 
and thick, pasty sputum are typical in dehydrated patients. 
Patients with renal failure may exhibit various skin color 
changes, ranging from grayish/bronze to yellowish. If ane-
mic, patients have an underlying pallor. Ecchymosis or pe-
techiae also may be present because of abnormal platelet 
adhesion, which occurs when the kidneys cannot maintain a 
normal acid-base balance. 

 TECHNIQUE 

 STEP 4 Palpate the Patient’s Lower Legs and Feet 
for Peripheral Edema 
 See Chapter 13 for a detailed discussion on how to palpate 
for edema. 

  ABNORMALITIES   If patients are retaining fl uid, edema 
will be present. Remember, however, that several causes of 
edema are possible besides renal failure (e.g., congestive 
heart failure, infl ammation from heat or trauma, cirrhosis, 
peripheral vascular disease, and excessive salt intake). 

 TECHNIQUE 

 STEP 5 Auscultate the Patient’s Breath Sounds 
 See Chapter 11 for a detailed discussion of how to auscul-
tate breath sounds. 

  ABNORMALITIES   Crackles or rales indicate fl uid accumulation. 

 TECHNIQUE 

 STEP 6 Auscultate the Patient’s Heart Sounds 
 See Chapter 12 for a detailed discussion of how to auscul-
tate heart sounds. 

  ABNORMALITIES   An S 3  sound may indicate fl uid overload. 
An S 4  sound may indicate prolonged systemic hypertension 
caused by renal failure. 

 Pharmacists rarely palpate the kidneys; however, the skill is 
described here for completeness. 

 TECHNIQUE 

 STEP 7 Palpate the Kidneys 
 ●  Instruct the patient to lie fl at on the examination table. 
 ●  To palpate the right kidney, place your hands together 
over the patient’s right fl ank area (Fig. 16.3). Press your 
hands together fi rmly, and have the patient take a deep 
breath. Normally, you should feel no change or, possibly, a 
round, smooth mass slide between your hands. 

 ●  To palpate the left kidney, reach with your left hand across 
the abdomen and behind the left fl ank (see Fig. 16.3). Re-
member that the left kidney is positioned approximately 
1 cm higher than the right kidney. Press your right hand 
deep into the abdomen and have the patient take a deep 
breath. Normally, no change should be felt. 

  ABNORMALITIES   See Box 16.3 for symptoms associated 
with CKD. 

 Objective Information 
 Because renal system function affects the entire body, assess-
ing the renal system involves physical examination of the kid-
neys; laboratory and diagnostic tests; and evaluation of the 
skin, neuromuscular, cardiovascular, respiratory, and gastro-
intestinal systems. Assessment fi ndings depend on the sever-
ity of renal dysfunction and the length of time that the renal 
system has been impaired. 

 Many medications are renally excreted and, thus, are af-
fected by renal dysfunction, so pharmacists routinely assesses 
renal function in their patients. Pharmacists usually assess 
kidney function by reviewing laboratory data (described 
later), and they recommend medication and dosing changes 
accordingly. Because pharmacists have easy access to labora-
tory data in the hospital, long-term care, and home healthcare 
settings, they assess kidney function most commonly in these 
environments. 

 Physical Assessment 
 TECHNIQUE 

 STEP 1 Check the Patient’s Weight to Determine 
Changes in Fluid Status 
 See Chapter 5 for detailed discussion of how to determine 
weight. 

  ABNORMALITIES   Patients may develop hypervolemia or 
hypovolemia depending on the disease causing the renal 
dysfunction. Patients who gain more than 1.1 lb per day are 
retaining fl uid; patients who lose 0.5 lb or more over 2 days 
may be losing fl uid. 

 TECHNIQUE 

 STEP 2 Measure the Patient’s Vital Signs 
 Vital signs include heart rate, respiratory rate, and blood 
pressure. See Chapter 5 for a detailed discussion of how to 
measure vital signs. 

  ABNORMALITIES   Patients with fl uid and electrolyte imbal-
ances caused by renal dysfunction may have a bounding 
pulse (volume overload); a rapid, weak, thready pulse (dehy-
dration); or dysrhythmias (excess sodium and potassium or 
defi cient magnesium or potassium). Patients with severe met-
abolic acidosis caused by renal failure may exhibit rapid deep 
breaths (Kussmaul respirations) in an attempt to normalize 
blood pH by excreting increased amounts of carbon dioxide. 
Patients with severe metabolic alkalosis hypoventilate to nor-
malize blood pH by retaining carbon dioxide. Blood pressure 
may be high (volume overload) or low (dehydration). 

 TECHNIQUE 

 STEP 3 Inspect the Patient’s Affect, Mouth, and Skin 
 Affect refers to the patient’s facial expression. For detailed 
discussions of how to inspect the patient’s affect, mouth, 
and skin, see Chapters 19, 14, and 8, respectively. 
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and specifi c gravity as well as presence of hemoglobin, glu-
cose, ketones, nitrite, leukocyte esterase, and protein/albu-
min. Persistent protein in the urine (i.e.,  proteinuria ) refl ects 
loss of the normal glomerular impermeability to fi ltration 
of plasma proteins and is considered the principal marker 
of kidney damage. The results of most spot urine dipsticks 
are graded as negative ( � 10 mg/dL), trace (10 to 20 mg/
dL), 1 �  (30 mg/dL), 2 �  (100 mg/dL), 3 �  (300 mg/dL), or 
4 �  ( � 1,000) mg/dL). The amount of protein in a spot urine 
dipstick is normally  � 30 mg/dL. Amounts  � 30 mg/dL are 
defi ned as clinical proteinuria per KDOQI, which is an early 
sign of kidney dysfunction and is a hallmark sign of kidney 
disease (i.e., most kidney diseases are discovered through de-
tection of proteinuria). Patients with CKD and those with 
risk factors are typically also tested for albuminuria using an 
albumin-specifi c dipstick test. Positive dipstick tests (�1 � ) 
for proteinuria are usually confi rmed using the PCR or ACR 
on at least two further occasions using early morning samples 

  ABNORMALITIES   An enlarged kidney may be caused by 
cysts or a neoplasm. 

 Laboratory and Diagnostic Tests 
 Physical examination of the kidneys provides imprecise and lim-
ited information. Therefore, laboratory tests frequently are used 
to specifi cally evaluate kidney function. The National Kidney 
Foundation currently recommends that all patients with CKD 
and those at increased risk for CKD undergo comprehensive 
laboratory assessment, including SCr to estimate GFR; protein 
reagent strip with further measurement of the albumin-to-cre-
atinine ratio (ACR) or protein-to-creatinine ratio (PCR) from a 
spot urine specimen; examination of urine sediment for red and 
white blood cells; renal ultrasound; serum electrolytes including 
sodium, potassium, chloride, and bicarbonate; urine pH; and 
urine specifi c gravity. Furthermore, pharmacists routinely use 
the patient’s creatinine clearance (see detailed discussion later) 
to evaluate medication doses and to make recommendations 
for dosing changes for drugs eliminated by the kidneys. 

 A common way to assess the kidney’s ability to maintain 
normal fl uid levels is to monitor the patient’s fl uid intake and 
urinary output. Normal urinary output is 1,000 to 1,500 mL 
in 24 hours. Urine output of 100 to 400 mL in 24 hours is 
considered to be oliguria. Monitoring of fl uid intake and urine 
output (commonly referred to as the patient’s in’s and out’s) 
usually is done in the hospital setting because accurate mea-
surements are diffi cult to obtain in the ambulatory setting. 

 A clean-catch or midstream urine specimen provides use-
ful information concerning kidney function. The urine’s color 
and clarity indicate which substances are being fi ltered and 
retained. Normally, the urine should be clear, with an amber-
yellow color. Abnormal urine appearances and their possible 
causes are listed in Table 16.4. Various medications also may 
affect the urine color (Table 16.5). 

 Examination of the urine (i.e.,  urinalysis ) includes evalu-
ation of its chemical and physical composition, which is 
commonly done with dipstick testing. More specifi cally, the 
urinalysis provides information concerning the urine’s pH 

TABLE 16.4  Abnormal Urine Appearances 
and Possible Causes

Color Clarity Possible Cause

Colorless Clear Tubules are unable to effectively 
concentrate urine (beginning 
or resolution of acute renal 
failure, stress, diuretics).

Pink or red Foamy Presence of red blood cells
Presence of albumin

Dark amber Cloudy Dehydration
Presence of white blood cells 

(e.g., infection)
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TABLE 16.5  Medications That May Affect 
Urine Colora

Medication Urine Color

Dioctyl calcium 
sulfosuccinate (Surfak)

Pink, red, or red-brown

Iron preparations Dark brown

Levodopa Dark brown on standing

Nitrofurantoin 
(Macrodantin)

Brown

Phenazopyridine (Pyridium) Orange to red

Phenolphthalein (Ex-Lax) Red or purplish-pink in 
alkaline urine

Phenothiazines Red-brown

Phenytoin (Dilantin) Pink, red, or red-brown

Ribofl avin Intense yellow

Rifampin Red-orange

Sulfasalazine (Azulfi dine) Orange-yellow in alkaline 
urine

Diprivan, indomethacin, 
amitriptyline

Blue or green

aNot an all-inclusive list.

TATATATATABLBLBLB EE 1616.5.55 MMMMMededdiiccatattatioioioionsnsnssss TTTTTThhahahatttt MMaMaMMay y yy AfAfAfAfAfAfffefefefefefeeecctctctct 
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 FIGURE 16.3    Palpation of the kidneys. 
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error, or alterations in tubular secretion of creatinine. Studies 
in patients with CKD found that measured CrCl markedly 
overestimates GFR, especially in patients with moderate to 
severe renal insuffi ciency. SCr is affected by the GFR level and 
by factors independent of GFR, including age, gender, race, 
body size, diet, and certain drugs. According to the National 
Kidney Foundation KDOQI guidelines, using a creatinine 
clearance prediction equation to estimate the level of GFR is 
more accurate than using a 24-hour urine creatinine clearance 
or SCr alone. A prediction equation takes into account the 
SCr concentration, age, body size, gender, and ethnicity (for 
some equations). 

 Historically, the most frequently clinically used equation 
to estimate GFR has been the Cockcroft-Gault (CG) equa-
tion, which provides an estimate of measured CrCl (eCrCl): 

 eCrCl (mL/min)  �  [(140  	  age)  
  ABW]/72  
  SCr 

 For this equation, age is expressed in years, ABW is the ac-
tual body weight in kilograms (kg), and SCr is the serum creati-
nine in mg/dL. Because women have less muscle mass than men, 
this equation must be multiplied by 0.85 for female patients. 

 Many modifi cations to the CG equation have been used 
or proposed, such as use of ideal body weight, adjusted body 
weight, lean body weight (LBW), or even no body weight. 
Common clinical adjustment for individuals weighing more 
than 30% above their ideal body weight (IBW) is to use the 
adjusted body weight (AdjBW) in place of ABW, where: 

 IBW (kg, males)  �  50  �  [2.3  
  (height in inches  � 60)] 

 IBW (kg, females)  �  45.5  �  [2.3  
  (height in inches  � 60)] 

 AdjBW (kg)  �  [0.4  
  (ABW  	  IBW)]  �  IBW 

 For example, using AdjBW in the CG equation: 

 34-year-old woman 

 SCr  �  0.8 

 Height  �  5�5� 

 ABW  �  170 lb (77.3 kg) 

 IBW (kg, females)  �  45.5  �  (2.3  
  5)  �  57 kg 

 AdjBW  �  [0.4  
  (77.3  	  57)]  �  57  �  65.1 

 eCrCl  �  [(140  	  34)  
  65.1]/72  
  0.8 

 eCrCl  �  119.8  
  0.85 

 eCrCl  �  101.8 mL/min 

 In healthy individuals, the creatinine clearance remains 
constant. As renal function declines, however, the creatinine 
clearance also declines. Normal CrCl is �90 mL/min. 

 In 2010, the National Kidney Foundation and the Na-
tional Kidney Disease Education Program (NKDEP) rec-
ommended using the Modifi cation of Diet in Renal Disease 
(MDRD) equation to determine the estimated GFR (eGFR) 

1 to 2 weeks apart within the next 2 months. Albuminuria 
or proteinuria measurements classifi ed as normal to mildly 
increased, moderately increased, and severely increased are 
referred to in Table 16.3. Further quantifi cation of protein-
uria may be useful in determining the cause of the kidney 
disease, monitoring its progression and treatment, informing 
the need for referral to a specialist, and providing indications 
for therapeutic intervention. 

 Microscopic examination of the urine specimen is a simple 
procedure to determine the presence of bacteria and leuko-
cytes in patients with suspected UTI. Because urine in the 
bladder normally is sterile, a signifi cant number of bacteria in 
the urine indicates UTI.  Pyuria , which is the presence of pus/
WBCs in the urine, is specifi cally defi ned as a WBC count in 
the urine of more than 10 WBCs/mL. Pyuria is nonspecifi c; 
it only refl ects the presence of infl ammation rather than of 
infection. Pyuria in symptomatic patients, however, typically 
correlates with bacteriuria. 

 A urine culture is the most reliable method to identify UTI. 
Patients with infection usually have more than 100,000 bac-
teria/mL, but a signifi cant portion of both symptomatic and 
asymptomatic patients have less than this. Once the presence 
of bacteria has been determined, the bacteria are specifi cally 
identifi ed using a calibrated loop technique to streak a fi xed 
amount of urine on an agar plate. The specifi c bacteria are 
then further tested for susceptibility to various antibiotics. 

  Serum creatinine  is a standard laboratory test used for 
monitoring kidney function and detecting kidney disease. It 
is a normal metabolic product of skeletal muscle breakdown 
in the body and thus its production is determined by mus-
cle mass, which is constant in most individuals. Creatinine 
normally is excreted by the kidneys on a daily basis, and the 
amount excreted is directly proportional to the renal excre-
tory function. Therefore, the SCr concentration will remain 
at a relative steady state in healthy individuals and rise ab-
normally in those with renal dysfunction. A normal SCr con-
centration is approximately 0.5 to 1.5 mg/dL for males and 
females. Creatinine is eliminated primarily by glomerular fi l-
tration, and, as the GFR declines, the SCr concentration rises. 

 Although the SCr can provide a rough estimation of kid-
ney function, the glomerular fi ltration rate (GFR) measures 
the volume of plasma fi ltered across the glomeruli over a unit 
of time and is an excellent measure of the fi ltering capacity 
of the kidney. The GFR is the best indicator of kidney func-
tion. A decline in GFR refl ects a decrease in kidney function 
and precedes kidney failure in all forms of progressive kidney 
disease. Estimation of the GFR is the most reliable way to de-
termine baseline kidney function and monitor progression of 
kidney disease over time. GFR estimation is also important to 
properly dose drugs that are excreted by glomerular fi ltration 
and, thus, avoid consequential drug toxicity. Commonly used 
measures of GFR in clinical practice are the 24-hour creati-
nine clearance (CrCl) and SCr. The measured creatinine clear-
ance is the rate at which a waste, creatinine, is fi ltered out of 
the blood by the kidneys. The amount of creatinine excreted 
in a volume of urine, typically over 24 hours, and compared 
with the amount of creatinine circulating in the blood. If the 
kidneys are not removing enough creatinine, the level of cre-
atinine in the urine will fall, thus the level of creatinine in the 
blood will rise. A 24-hour urine collection to determine the 
measured creatinine clearance is cumbersome for the patient 
and is oftentimes unreliable due to patient urine collection 
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 The kidneys help to maintain narrow ranges of electrolyte 
plasma concentrations by regulating the excretion and reab-
sorption of water and electrolytes (i.e., sodium, potassium, 
calcium, and magnesium) within the nephron. In patients 
with CKD (KDOQI stage 4 or 5), electrolyte values may be 
abnormal (i.e., hyperkalemia, hypermagnesemia, hyperphos-
phatemia, and hypocalcemia). 

 Normally, the kidneys produce and release erythropoie-
tin, which stimulates the bone marrow to produce red blood 
cells. In CKD (KDOQI stage 3, 4, or 5), the complete blood 
count is commonly used to determine the presence of ane-
mia. The kidneys also maintain homeostasis of phosphorous 
and calcium and help with the conversion of vitamin D pre-
cursors to active vitamin D. Therefore, these electrolytes, 
intact parathyroid hormone, or 25(OH)D levels may also 
be monitored to determine the presence or progression of 
CKD-MBD. 

 SPECIAL CONSIDERATIONS 
 Pediatric Patients 
  INTERVIEW   If the child is of “potty-training” age (18 to 
36 months), any problems with “accidents”? Any problems 
with bed-wetting? Any pain or burning sensation when 
urinating? 

  ABNORMALITIES   When potty-training a child, accidents are 
common and normal. Frequent accidents are considered 
to be abnormal, however, in children who have been potty-
trained for several months. Accidents may result from a stress-
ful situation or a change in the child’s routine or surroundings 
(e.g., taking the child to a new babysitter or day care center). 
UTIs are uncommon in children overall. In preschool females, 
however, they typically result from poor self-hygiene and the 
close anatomic proximity of the urethra to the perirectal area. 
In preschool males, they usually result from structural or func-
tional abnormalities of the urinary tract. 

 Geriatric Patients 
  INTERVIEW   As people age, many notice they no longer 
have full control of their bladder. Have you noticed this? 
Under what circumstances do you fi nd it diffi cult to control 
your bladder? Do you have any problems with frequency, 
urgency, dribbling, or hesitancy? 

  ABNORMALITIES   Incontinence with laughing, coughing, or 
sneezing is a common problem in elderly women. Benign pros-
tatic hypertrophy is common in elderly men and may cause 
frequency, urgency, dribbling, and hesitancy; it also increases 
the risk of UTI and is a signifi cant factor in why the occurrence 
of UTI in men and women changes signifi cantly in the elderly. 
In patients older than 65 years of age, the occurrence of UTIs is 
approximately equal in men and women. The rate of infection 
increases further for elderly patients in hospitals and nursing 
homes; however, these patients may be asymptomatic or have 
atypical symptoms (e.g., increased agitation or confusion). 
This increased incidence results from several factors, including 
poor bladder emptying (possibly from prolapse in females or 
anticholinergic medications), fecal incontinence, neuromuscu-
lar disease, and use of urinary catheters. 

to help healthcare providers better detect CKD among those 
with risk factors. The eGFR is now widely reported by clini-
cal laboratories whenever the SCr is reported. A four-variable 
version of the MDRD equation (MDRD4) was validated for 
use in laboratories with standardized creatinine methods 
that use the isotope dilution-mass spectrometry (IDMS) and 
is termed the MDRD4-IDMS Study Equation. The MDRD 
and CG equations are based on SCr, age, sex, and race and 
provide estimates of GFR standardized for body surface area. 
In 2013, the updated practice guidelines by KDIGO recom-
mended using the CKD-EPI equation to determine eGFR, as 
this equation is more accurate than MDRD for those with 
higher levels of GFR. Both the MDRD and CKD-EPI equa-
tions provide clinically useful estimates of GFR in adults: 

 The MDRD4-IDMS Study Equation: 

 eGFR (mL/min/1.73 m 2 )  �   175  
  ( SCr )  	 1.154   
  ( Age )  	 0.203  
 
  (0.742 if female)  
  
(1.210 if African American) 

 The CKD-EPI Equation: 

 ■  eGFR (mL/min/1.73 m 2 )  �  141  
  min (SCr/ 
 ,1)  �    
  max 
(SCr/ 
 ,1)  	 1.209   
  0.993 Age   
  1.018 [if female]  
  1.159 
[if African American] 

 ■  K  �  0.7 if female, 0.9 if male 
 ■   �   �   	 0.329 if female,  	 0.411 if male 
 ■  min indicates the minimum of SCr/ 
  or 1, and max indi-
cates the maximum of SCr/ 
  or 1 

 The SCr is expressed in milligrams per deciliter, and age is 
expressed in years. The eGFR is expressed in mL/min/1.73 m 2  
for either result from the MDRD or CKD-EPI equations. 
For very large or small people, the NKDEP recommends ad-
justment of the eGFR from the MDRD equation to account 
for patient’s body surface area (BSA), which is referred to 
as the individualized eGFR (eGFR IND ), which is determined 
by multiplying the eGFR numerical result from the MDRD 
(eGFR MDRD ) study equation by the patient’s BSA per 1.73m 2 . 

 eGFR IND  (mL/min)  �  eGFR MDRD   
  (BSA in m 2  /1.73 m 2 ) 

 The various MDRD and CKD-EPI equations and calcu-
lators can be found using available Web-based and down-
loadable medical calculators. Please note that the MDRD 
equation in estimating GFR is currently not recommended 
for pediatrics, pregnant women, elderly, and certain racial/
ethnic groups (i.e., Hispanic). The National Kidney Founda-
tion published a statement supporting use of either the result-
ing eGFR (using MDRD or CKD-EPI equations) or eCrCl 
(using CG equation) value to guide drug dosing; however, 
neither the MDRD or CKD-EPI equations have yet been rig-
orously evaluated for use in drug dose adjustments. 

  Blood urea nitrogen  measures the amount of urea nitrogen 
in the blood. As protein is metabolized in the liver, it is bro-
ken down into amino acids, which are then catabolized and 
used to make free ammonia and urea. The urea is deposited 
into the blood and excreted by the kidneys. Thus, the BUN 
directly relates to the excretory function of the kidneys. As 
renal function declines, the BUN increases above the normal 
range of 5 to 20 mg/dL. 
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C A S E  S T U D Y
 WT is a 70-year-old Caucasian man with a 15-year history 
of type 2 diabetes, 5-year history of hypertension, 4-year 
history of hyperlipidemia, and 8-year history of arthritis. He 
comes into your pharmacy today to refi ll his antidiabetic 
medications, blood glucose monitoring supplies, and for 
diabetes monitoring. He also states that he needs to pick 
up some Aleve for his arthritis. He states that his arthritis 
has been getting worse over the past several months and 
that Aleve seems to help. As the other pharmacist works 
on refi lling his medications and supplies, you have him step 
into the patient care room for diabetes monitoring. 

 ASSESSMENT OF THE PATIENT 
 Subjective Information 
 A 70-YEAR-OLD CAUCASIAN MAN COMES IN TODAY FOR REFILLS 
AND DIABETES MONITORING. ALSO ASKING FOR NAPROXEN FOR HIS 
ARTHRITIS. 

  HOW ARE YOU FEELING TODAY?   I guess I feel ok. I’ve 
been a lot more tired lately and haven’t really felt like 
eating much lately. I guess I’m just getting old. 

  HOW LONG HAVE YOU BEEN FEELING MORE TIRED AND 
NOT MUCH OF AN APPETITE?   It’s probably been for the 
past several months, but I’ve noticed it has been gradu-
ally getting worse over the past 2 months. 

  DESCRIBE ANY PAINS OR ACHES YOU HAVE BEEN FEEL-
ING RECENTLY.   No pain really, however I have felt nause-
ated every once in a while. 

  HOW HAVE YOUR BLOOD SUGARS BEEN LATELY?   Some-
times they’re really good and then other times they’re 
really high. I try to watch what I eat but lately nothing 
really appeals to me, so it’s been hard. 

  WE’LL TAKE A LOOK AT YOUR BLOOD SUGAR LOG 
BOOK IN A LITTLE BIT AND CAN DISCUSS MORE DETAILS 
ABOUT THAT. WHAT PROBLEMS HAVE YOU HAD WITH 
YOUR BLOOD SUGARS?   None really, I have been feeling 
a little tired, but when I take my blood sugars there 
haven’t been any that are very low. 

  HOW OFTEN DO YOU NEED TO URINATE DURING THE 
DAY? HAVE YOU NOTICED ANY CHANGES IN HOW 
OFTEN OR HOW MUCH YOU HAVE TO GO?   I usually go 
four to fi ve times during the day and once at night. 
I don’t think I’ve had any changes, but I haven’t really 
paid any attention to it. 

  DESCRIBE ANY PROBLEMS YOU MAY HAVE EXPERIENCED 
CONCERNING ANY SWELLING OF YOUR FEET OR ANKLES, 
OR EVEN ANY PROBLEMS FEELING LIGHT-HEADED OR 
DIZZY?   No problems with dizziness, but now that you 
mention the swelling, I have noticed that my shoes have 
been tight and my ankles look puffy and the skin is kind of 
tight. I fi gured it was my arthritis. 

  HAVE YOU HAD ANY PROBLEMS WITH LIGHT-HEADED-
NESS OR DIZZINESS?   No. 

  WHAT MEDICATIONS ARE YOU TAKING?   Glipizide once a 
day, metformin once a day, and lisinopril once a day. 

  HOW OFTEN DO YOU FORGET TO TAKE YOUR MEDICA-
TION?   Oh, I usually don’t forget it. If I have something 
going on fi rst thing in the morning and I’m in a hurry, 
I may forget it once in a while. 

  HOW MANY TIMES A WEEK DO YOU DO THIS?   Maybe once 
a week at the most. It’s usually only once or twice a month. 

  WHAT MEDICATIONS DO YOU TAKE OVER-THE-COUNTER 
OR THOSE THAT DON’T REQUIRE A PRESCRIPTION?   I take 
Aleve every day for my arthritis and a baby aspirin to 
help prevent a stroke. 

  HOW MUCH DO YOU TAKE EVERY DAY?   I usually take 
one tablet twice a day, but I’ve been taking two tablets 
twice a day for the past few months since my knees have 
been hurting so much. 

  HOW LONG HAVE YOU BEEN TAKING THE ALEVE?   Oh, 
I’ve been taking it for years to help my arthritis. 

  BESIDES ALEVE, WHAT OTHER MEDICATIONS HAVE YOU 
TAKEN FOR YOUR PAIN (LIKE TYLENOL)?   N o ne. My friend 
always uses Aleve and it works for him, so I just bought the 
same thing. 

 Objective Information 
 Computerized medication profi le: 

 ■  Aspirin EC 81 mg, one tablet every morning 

 ■  Glipizide XL 10 mg, one tablet every morning; No. 30; 
Refi lls: 6; Patient obtains refi lls every 25 to 35 days; 
Last refi ll 4 weeks ago 

 ■  Metformin 1,000 mg, one tablet every morning; No. 
30; Refi lls 5; Patient obtains refi lls every 25 to 35 days; 
Last refi ll 4 weeks ago 

 ■  Lisinopril 40 mg, one tablet every day; No. 30; Refi lls 
3; Patient obtains refi lls every 25 to 35 days; Last refi ll 
4 weeks ago 

 ■  Atorvastatin 20 mg, one tablet every morning; No. 
30; Refi lls 6; Patient obtains refi lls every 25 to 35 days; 
Last refi ll 4 weeks ago 

 Patient in no acute distress. 
 Weight: 223 lb (101.2 kg) 
 Height: 6�2� 
 Heart rate: 78 bpm 
 Blood pressure: 158/96 mm Hg 
 Blood glucose (from patient’s log book): preprandial (AM 

before breakfast): 175 to 250; checks it two to three 
times per week 

 Extremities: 3 �  pitting edema in lower extremities 

 DISCUSSION 
 The concern centers on WT’s fatigue, nausea, poor appe-
tite, and poor blood glucose control. He also has worsen-
ing arthritic pain and edema in his feet and ankles. The 
pharmacist needs to determine whether his symptoms are 
from hyperglycemia, medication side effects, or possible 
renal dysfunction because he is at risk due to his long 
history of diabetes. WT states that he has been experienc-
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ing fatigue, nausea, and decreased appetite for several 
months but that it has been gradually worsening over the 
last 2 months. He denies any abdominal pain, heartburn, 
or changes in urination. In reviewing WT’s medications, 
the pharmacist notes that he increased his nonsteroidal 
anti-infl ammatory drug (NSAID), Aleve, to two tablets 
twice a day (naproxen 880 mg/day) a few months ago, 
which could damage his kidneys. He is also taking met-
formin, which can cause nausea and is contraindicated 
in patients with renal dysfunction (SCr  � 1.5 mg/dL in 
males; SCr  � 1.4 mg/dL in females). It is unknown what 
his SCr is; however, with the recent increase in NSAID use 
and potential damage to the kidney, a basic metabolic 
panel should be drawn to determine his estimated renal 
function to evaluate if metformin should continue or be 
switched to an alternative antidiabetic medication. 

 WT’s uncontrolled blood pressure can promote 
kidney damage or be a result of kidney dysfunction. The 
Eighth Joint National Committee (JNC-8) panel recom-
mend a goal blood pressure of  � 140/90 mm Hg for indi-
viduals �18 years of age with diabetes or CKD. Patients 
with diabetes and hypertension develop elevated sys-
temic vascular resistance and increased vasoconstriction 
from angiotensin II, which are primarily responsible for the 
glomerular damage characteristic of diabetic nephropathy. 
Angiotensin-converting enzyme inhibitors and angiotensin 
II receptor blockers are preferred antihypertensive agents 
in diabetic patients due to their effect on inhibition of 
angiotensin II synthesis and blockage of angiotensin II AT 1  
receptors, respectively. WT’s preprandial blood glucose 
values are high, ranging from 175 to 250 mg/dL. The 
American Diabetes Association (ADA) recommends a goal 
preprandial plasma glucose of 90 to 130 mg/dL for adult 
diabetic patients. Intensive glucose control in type 2 dia-
betics reduces microvascular complications, including al-
buminuria, when compared with conventional therapy. His 
signifi cant peripheral edema could also be a sign of renal 
dysfunction. WT should have his urine routinely checked 
to identify and/or quantify albuminuria to detect any pro-
gressive damage to his kidneys (i.e., diabetic nephropa-
thy). WT is on a moderate intensity–dose statin, which is 
reasonable because he is between 40 and 75 years of age 
and is a known diabetic patient. It is unknown what WT’s 
lipid panel is to evaluate what his 10-year atherosclerotic 
cardiovascular disease (ASCVD) risk is to determine if the 
statin dose should be optimized. 

 After evaluating WT’s situation, the pharmacist 
concludes he could be developing kidney dysfunction 
because he has several factors that increase his risk 
including a long history of diabetes, uncontrolled blood 
glucose, uncontrolled hypertension, and chronic use of 
an NSAID. The pharmacist calls WT’s physician, communi-
cates all of his fi ndings, and recommends that he be seen 
within the next few days to further evaluate his kidney 
function. The physician agrees, and an appointment for 
the next day is scheduled with the appointment desk. 
The pharmacist also educates WT about his diabetes, hy-
pertension, hyperlipidemia, and potential effect of NSAID 
use on the kidneys. Because WT has not tried acetamino-
phen, the pharmacist recommends using acetaminophen 
500 mg, two tablets every 6 hours for his arthritis pain. 

 PATIENT CARE PLAN 

 Patient Name: WT 
 Medical Problems: 
 Diabetes 
 Hypertension 
 Hyperlipidemia 
 Arthritis 

 Current Medications: 

 Aspirin 81 mg, one tablet Q AM 
 Glipizide XL 10 mg, one tablet Q AM 
 Metformin 1,000 mg, one tablet Q AM 
 Lisinopril 40 mg, one tablet Q AM 
 Atorvastatin 20 mg, on tablet Q AM 
 Naproxen 200 mg (Aleve), two tablets BID 

  S:  WT is a 70-year-old Caucasian man with a 15-year 
history of diabetes, 5-year history of hyperten-
sion, 4-year history of hyperlipidemia, and 8-year 
history of arthritis. He comes into pharmacy today 
for refi ll of his antidiabetic medications and blood 
glucose monitoring supplies and for diabetes 
monitoring; requests more Aleve for his arthritis; 
arthritis pain has been getting worse over the past 
several months and Aleve seems to help.  Compli-
ance:  Forgets meds two to three times per month. 
Recently increased the Aleve to two tabs BID. 

  O:  Patient in no acute distress 

  Weight:   223 lb (101.2 kg) (no change from appoint-
ment 3 months ago) 
  Height:   6�2� 
  Heart rate:   78 bpm 
  Blood pressure:   158/96 mm Hg 
  Blood glucose  (from patient’s log book):  preprandial 
(AM before breakfast): 175 to 250 mg/dL; checks it two 
to three times per week 
  Extremities:   3 �  pitting edema in lower extremities 

  A:  Possible development of drug-induced AKI due to 
increased NSAID use; potential progression of CKD 
due to uncontrolled diabetes and hypertension 

 Diabetes:  uncontrolled 
 Hypertension:  uncontrolled 

  P:  1.  Call WT’s physician. Describe fi ndings during 
(i.e., elevated blood pressure, 3 �  edema 
in lower extremities) visit, including giving 
instructions to patient to discontinue Aleve 
until seen by his physician. Recommend that 
he be seen for further evaluation of kidney 
function (appointment scheduled for the fol-
lowing week) to determine SCr and eGFR and 
evaluation of urine for proteinuria. 

2.  Instruct WT to use acetaminophen 500 mg 
two tabs every 6 hours and to stop using 
Aleve for his arthritis. 

3.  Educate WT about the importance of glucose, 
blood pressure, and cholesterol control and 
their potential effect on kidney function. 

 Pharmacist:   Joe Ulrich, Pharm.D  
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 Kidney function normally declines as a result of the aging 
process. Interpretation of the SCr concentration alone, 
however, is diffi cult in elderly patients because of their de-
creased muscle mass and lower production of creatinine. 
Therefore, use of the CG formula (as described earlier) is 
recommended to estimate the elderly patient’s creatinine 
clearance. 

 Pregnant Patients 
  INTERVIEW   How frequently do you go to the bathroom? 
How frequently do you go to the bathroom at night? Any 
problems with pain or a burning sensation when urinating? 

  ABNORMALITIES   Urinary frequency is a common fi nding 
during pregnancy, especially in the fi rst and third trimesters. 
Kidney function, however, should remain the same. Preg-
nant patients are at a higher risk of developing UTI. 

 APPLICATION TO PATIENT SYMPTOMS 
 Renal dysfunction typically is asymptomatic until signifi cant 
kidney damage and decrease in GFR has occurred, but phar-
macists need to be aware of potential symptoms in the early 
stages (see Boxes 16.2 and 16.3) as well as closely monitor 
patients who are at increased risk of developing CKD and 
monitor medications that can cause kidney damage (see 
Box 16.1). Diabetes mellitus is the leading cause of CKD in 
the United States. Diabetic nephropathy develops in approxi-
mately 30% to 35% of patients with type 1 and type 2 diabe-
tes, with the majority of patients starting dialysis being type 
2 diabetics because this is more prevalent than type 1 diabe-
tes. Diabetic nephropathy is a microvascular complication of 
diabetes resulting in albuminuria and a progressive decline in 
kidney function. 

   S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What are the major functions of the renal system? 
  2. What signs and symptoms are associated with stages 4 

and 5 of CKD? 
  3. WT sees the physician the next day and his SCr is 

1.5 mg/dL. Calculate his creatinine clearance using the 
CG equation (note that his weight at the pharmacy was 
101.2 kg and his height is 6 ft 2 in). Use an online dosing 
calculator/app to determine his eGFR based on either 
the MDRD or CKD-EPI equation. 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n 

  1. A 23-year-old woman calls your pharmacy and requests 
a refi ll of Bactrim DS, one tablet twice a day for 3 days 
because she thinks she has another UTI. She states that 
it really hurts and itches when she goes to the bath-
room. You notice that she just got the original prescrip-
tion fi lled 5 days ago and that there is one refi ll on the 
prescription. What would you do? What would you ask 
her to determine if she was experiencing a UTI? Would 
you fi ll the prescription? Why, or why not? 

Skill Development Activities

 There are a number of practical skills with which the phar-
macist should be equipped in order to comprehensively 
assess a patient suffering from a renal disorder. The fol-
lowing is a list of possible activities that could be incor-
porated into a skills lab session to give the student an 
opportunity to learn and practice the skills necessary to 
assess the renal system. Because there is not much “physi-
cal examination” skills that are used in assessing the renal 
system, these activities focus on use of laboratory and di-
agnostic data to evaluate a patient’s renal status. 

 ●  Given a patient case including vital signs, a urine 
analysis, microbiology/radiology report, or other rele-
vant diagnostic results, differentiate between an infec-
tious, medication related, or anatomic cause for renal 
dysfunction. 

 ●  Given a patient case including SCr, urine output, and 
current/recent medication list, determine if the patient 
is experiencing AKI and identify potential causes. 

 ●  Estimate renal function using various calculations. 
 ●  CG equation to determine eCrCl with scenarios 

using different body weights 
 ●  Actual body weight 
 ●  Adjusted body weight 
 ●  Ideal body weight 
 ●  No body weight 

 ●  Use the MDRD4 equation to determine eGFR using an 
online/app dosing calculator. 

 ●  Vary the ethnicity of the patient. 
 ●  Use body weight extremes in order to calculate 

and estimate the patients individualized MDRD 
(MDRD IND ). 

 ●  Use the CKD-EPI equation to determine eGFR using an 
online/app dosing calculator. 

 ●  Vary the ethnicity of the subject. 
 ●  Using the eCrCl or eGFR, determine an appropriate 

dosing regimen or dosing adjustment for medications 
that may be renally eliminated. 

 ●  Using the patient’s eGFR and sign/symptoms of his or 
her disease, determine what stage of CKD the patient 
is in based on GFR KDOQI and KDIGO guidelines or 
category of nephropathy based on albuminuria or pro-
teinuria and identify potential causes. 
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Musculoskeletal System
Amy F. Wilson and Jon T. Knezevich

GLOSSARY TERMS

 ◗ Antalgic gait
 ◗ Ataxia
 ◗ Ballottement
 ◗ Boutonniere deformities
 ◗ Bulge sign
 ◗ Bursitis
 ◗ Carpal tunnel syndrome
 ◗ Crepitus
 ◗ Degenerative joint disease
 ◗ Dermatomyositis
 ◗ Diplopia
 ◗ Dislocation
 ◗ Fibromyalgia
 ◗ Fracture
 ◗ Goniometer
 ◗ Gout
 ◗ Heberden’s or Bouchard’s nodules
 ◗ Kyphosis
 ◗ Lordosis
 ◗ McMurray’s test
 ◗ Myasthenia gravis
 ◗ Myopathy
 ◗ Neuropathy
 ◗ Osteoarthritis
 ◗ Osteomyelitis
 ◗ Osteoporosis
 ◗ Polymyositis
 ◗ Rheumatoid arthritis
 ◗ Sciatica
 ◗ Scoliosis
 ◗ Sprain
 ◗ Strain
 ◗ Swan-neck deformities
 ◗ Temporomandibular joint (TMJ) syndrome
 ◗ Tendinitis
 ◗ Tenosynovitis
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 ANATOMY AND PHYSIOLOGY OVERVIEW 
 The musculoskeletal system forms the framework of the body. It is 
composed of 206 bones, more than 600 striated (or voluntary) mus-
cles, and several types of articulations that form unions between two 
or more bones. The entire skeletal framework is held together by a 
system of tendons and ligaments that attach muscle to bone and bone 
to bone, respectively. In addition to providing support for and en-
abling movement of the human body, the musculoskeletal system also 
protects vital organs from damage, produces blood cells via the pro-
cess of hematopoiesis in certain bones, and stores minerals (principally 
calcium and phosphorus) for distribution to other areas of the body. 

 To assess the musculoskeletal system, it is important to have a gen-
eral understanding of the various components and the role that each 
component plays within the system. 

 Bone 
 Within the skeletal system are two types of connective tissue: cartilage 
and bone. 

 Cartilage is a specialized type of dense connective tissue that is em-
bedded in chondroitin sulfate, a jelly-like substance. Cartilage forms 
part of the skeleton and is found throughout the body, including the 
costal cartilages of the ribs, at joints over the ends of long bones, 
nasal septum, external ear, wall of the larynx, intervertebral discs be-
tween vertebrae, and in the trachea and bronchi. Cartilage offers both 
strength (from collagenous fi bers of connective tissue) and resilience 
(from the chondroitin sulfate) to the human skeleton. 

 Bone, which is also known as  osseous tissue , is a specialized form 
of dense connective tissue consisting of osteocytes, or bone cells, em-
bedded in a matrix of calcifi ed intercellular substance. Bones are con-
sidered to be the individual units of the skeleton. Bone can generally 
be classifi ed into four types based on shape: 

 ■  Long (legs and arms) 
 ■  Short (wrists and ankles) 
 ■  Flat (sternum and scapulae) 
 ■  Irregular (vertebrae and facial bones) 

 The bones of the human skeleton are shown in Figure 17.1. 
 Long bones consist of three regions. The diaphysis is the shaft, or 

main portion, of a long bone. The ends of the bone are known as the 
 epiphyses . The metaphysis forms the junction of the diaphysis and the 
epiphyses (Fig. 17.2). 
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 ■   Internal (medial) rotation:  turning inward of the anterior 
surface of a limb 

 ■   External (lateral) rotation:  turning outward of the anterior 
surface of a limb 

 ■   Circumduction:  360-degree rotation or combination of 
other motions 

 Joints are often a source of injury. The most commonly 
injured joints include the shoulder, elbow, hip, knee, ankle, 
and spine. Figure 17.3 illustrates these clinically signifi cant 
joints. 

 Muscle 
 Muscle makes up almost half the body’s mass, and within 
the framework of the musculoskeletal system, muscle contrib-
utes to motion through the mechanisms of contraction and 

 Joints 
 A joint is the basic functional unit of the musculoskeletal sys-
tem and forms the union of two or more bones. The degree 
of mobility within the joints can vary from no movement 
to freely movable. Movable joints, also known as  synovial 
joints , are classifi ed according to the type of movement that 
their structure permits. Table 17.1 lists the common synovial 
joints and the movements allowed. 

 Seven types of joint motion exist: 

 ■   Flexion:  decrease in angle between the surfaces of articulat-
ing bones 

 ■   Extension:  increase in angle between the surfaces of articu-
lating bones 

 ■   Abduction:  movement away from the midline of the body 
 ■   Adduction:  movement toward the midline of the body 
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FIGURE 17.1  The human skeleton. (A) Anterior view. (B) Posterior view.
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impulse reaches an axon terminal, it initiates the release of 
acetylcholine, which is the neurotransmitter at neuromuscu-
lar junctions. This release of acetylcholine ultimately results 
in development of a muscle action potential, which initiates 
the events leading to contraction. 

 Skeletal muscle is classifi ed according to the joint move-
ment that produces the contraction. So, referring back to 
the discussion of joint movement, muscles are categorized as 
fl exors, extensors, abductors, adductors, internal or medial 

relaxation. In addition to motion, muscle also maintains pos-
ture, stabilizes joints, and is responsible for the production of 
body heat. 

 Three types of muscle tissue exist: (1) skeletal, (2) cardiac, 
and (3) smooth. Skeletal muscle tissue is the only type to be 
classifi ed as “voluntary.” That is, conscious control allows 
skeletal muscle to contract. Cardiac muscle, which makes up 
the wall of the heart, and smooth muscle, which is found in 
the walls of the bronchioles, in blood vessels, and in some 
internal organs, are considered to be involuntary because no 
conscious control is necessary to enact movement. During 
physical assessment of patients, pharmacists concentrate on 
the skeletal muscle tissue. 

 The act of muscle contraction is a very complex process. 
For skeletal muscle to contract, it must have a stimulus ap-
plied to it. This stimulus is delivered by a nerve cell, or neuron. 
Neurons have a fi ber, or axon, that runs to the muscle. A neu-
ron that stimulates skeletal muscle is a motor neuron. When a 
motor neuron enters skeletal muscle, the axon branches into 
axon terminals. The distal ends of these terminals contain 
chemicals called  neurotransmitters , which determine whether 
a nerve impulse is passed along to a muscle. When a nerve 

Epiphysis

Metaphysis

Epiphysis

Metaphysis

Diaphysis

FIGURE 17.2  Regions of a long bone.

TABLE 17.1  Synovial Joint

Type of Joint Example Movements Allowed

Hinge (ginglymus) Elbow, ankle Flexion-extension
Pivot Proximal radioulnar Rotation
Condyloid (ellipsoidal) Wrist Flexion-extension, abduction-adduction
Saddle Carpometacarpal joint of thumb Flexion-extension, abduction-adduction
Ball-and-socket Shoulder, hip Flexion-extension, abduction-adduction, 

rotation
Gliding (arthrodia) Between sternum and clavicle, 

scapulae and clavicle
Side-to-side, back-and-forth

A

Acromion of scapula

Clavicle

Subacromial bursa

Acromioclavicular joint

Glenohumeral
joint

Sternoclavicular
joint

Thoracoscapular
joint

Humerus

B

Trochlea
of humerus

Humerus

Ulna

Radius

Radial of
tuberosity

FIGURE 17.3  Clinically signifi cant joints. The joints most com-
monly injured include (A) the shoulder, (B) the elbow. (continued)
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Anterior
superior
iliac spine

Sacrum

Pubic symphysis

Ischial
tuberosity

Femur

Greater
trochanter
of femur

C

D

Patella

Medial condyle
of tibia

Tibial tuberosity

Lateral
epicondyle
of femur

Lateral
condyle
of tibia

FibulaTibia

Femur

E

Tibia

Fibula

Calcaneus

Subtalar joint

Interphalangeal
joint

Metatarsophalangeal
joint

Tarsometatarsal
joint

Talonavicular joint
(transverse tarsal joint)

Phalanges Metatarsal First cuneiform Navicular Talus

FIGURE 17.3  (continued) Clinically signifi cant joints. The joints most commonly injured include (C) the hip, (D) the knee, (E) the 
ankle/foot. (continued)

rotators, external or lateral rotators, or circumfl exors. The 
main muscles of the human body are shown in Figure 17.4. 

 To fully understand the musculoskeletal system and easily 
discuss patient information with other healthcare profession-
als, pharmacists need to be familiar with the nomenclature 
used to describe the location and relative position of various 
anatomic structures. Table 17.2 lists and defi nes these ana-
tomic directional terms. 

 Special Considerations 
 Pediatric Patients 
 The musculoskeletal system of pediatric patients develops 
throughout childhood. Bone growth continues in many chil-
dren through adolescence, until the epiphyseal plate is fi rmly 
fused. At this time, bone growth is complete. Ligaments 
are stronger than bone during childhood; thus, injuries in 
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312 PART II   ASSESSMENT OF BODY SYSTEMS

 pediatric patients more commonly result in fractures rather 
than in sprains. At adolescence, rapid growth results in de-
creased epiphyseal strength, decreased general strength, and 
decreased fl exibility. This can result in a greater potential for 
injury in the adolescent patient. 

 Geriatric Patients 
 The musculoskeletal system normally maintains an equi-
librium between bone deposition and bone resorption 
(i.e., breakdown) throughout adulthood. As the body ages, 
however, this equilibrium shifts toward a higher rate of bone 
resorption. Consequently, bone mass decreases throughout 
the entire skeletal system, particularly in the long bones and 
vertebrae, in elderly patients. This loss of bone mass predis-
poses these patients to increased risk of fracture. This mecha-
nism is the basis of osteoporosis (discussed in detail later). 

 Alterations in muscle mass are also experienced with aging. 
Collagen begins to accumulate in the tissue, followed by fi -
brosis of connective tissue and loss of tendon elasticity. Total 
muscle mass, strength, and tone are reduced. This accounts for 
decreases in agility, speed, and endurance in elderly patients. 

 Pregnant Patients 
 During pregnancy, musculoskeletal changes take place to assist 
with carrying and delivering the child. Examples of these changes 
include loosening of the pelvic joints and widening of the hips. 
As the pregnancy progresses, women may experience lordosis, 
or a pronounced lumbar curve, as the body attempts to shift 
the center of gravity back over the lower extremities. Low back 
pain is often experienced during pregnancy because of stressed 
ligaments and muscles. A signifi cant number of pregnant women 
experience nocturnal or activity-induced cramps in the gluteal or 
thigh muscles, but the cause of these cramps is unknown. 

F

Cervical vertebrae

Thoracic vertebrae

Lumbar vertebrae

FIGURE 17.3  (continued) Clinically signifi cant joints. The 
joints most commonly injured include (F) the spine.

ANTERIOR POSTERIOR

Scapula

Ulna

Radius

Deltoid

Coracobrachialis

Pectoralis minor

Biceps brachii
(long head)

Biceps brachii
(short head)

Brachialis

Tendon of
insertion

Supinator

Brachioradialis
(retracted)

A

Pronator
teres

Humerus

Triceps brachii
(lateral head)

Triceps brachii
(long head)

Triceps brachii
(medial head)

Tendon of
insertion

Brachioradialis

Extensor carpi
radialis longus

Extensor carpi
radialis brevis

FIGURE 17.4  Muscles of 
the human body. (A) Upper 
extremities. (continued)
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ANTERIOR POSTERIOR

Psoas major

Iliacus

Tensor
fasciae
latae

Iliotibial
tract

Vastus
intermedius

Rectus
femoris

Vastus
lateralis

Vastus
medialis

Tendon of
quadriceps
femoris

Pectineus

Adductor longus

Gracilis

Sartorius

Gluteus medius

Gluteus
maximus

Iliotibial tract

Biceps femoris
(long head)

Semitendinosus

Semimembranosus

Biceps femoris
(short head)

Popliteal fossa

Gastrocnemius

Abductor
magnus

Gracilis

Sartorius

B

FIGURE 17.4  (continued) Muscles of the human body. (B) Lower extremities. (C) Abdominal wall.

C

Deltoid

Pectoralis
major

Biceps
brachii

Latissimus dorsi

Serratus anterior

External oblique

Rectus abdominis

Linea alba

External
oblique (cut)

Tendinous
intersection

Internal
oblique

Transversus
abdominis

Sternum
Clavicle
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TABLE 17.2  Anatomic Directional Terms

Term Defi nition Examples

Superior (cephalic, cranial) Toward the head The heart is superior to the stomach.

Inferior (caudad) Away from the head, toward lower part 
of a structure

The liver is inferior to the lungs.

Anterior (ventral) At or nearer the front of the body The sternum is anterior to the heart.
Posterior (dorsal) At or nearer the back of the body The esophagus is posterior to the trachea.
Prone position Body lies anterior side down
Supine position Body lies anterior side up
Medial Nearer the midline of the body The ulna is on the medial side of the 

forearm.
Lateral Farther from the midline of the body The lungs are lateral to the heart.
Ipsilateral On the same side of the body The gallbladder and ascending colon of the 

large intestine are ipsilateral.
Contralateral On the opposite side of the body The ascending and descending colons of 

the large intestine are contralateral.
Proximal Nearer to the point of origin The humerus is proximal to the ulna.
Distal Farther from the point of origin The metacarpals are distal to the carpals.

SIGNS
 ■ Presence of serum rheumatoid factor
 ■ Radiographic changes typical of rheumatoid arthritis 

(erosions or unequivocal bony decalcifi cation)
 ■ Chronic joint deformities including swan-neck, and 

Boutonniere deformities or ulnar deviation
 ■ Subcutaneous nodules

SYMPTOMSa

 ■ Morning stiffness (lasting at least 1 hour before maxi-
mal improvement)

 ■ Arthritis of three or more joint areas simultaneously
 ■ Arthritis of hand, wrist, feet, elbows, shoulders, hips, 

knees, and ankles joints
 ■ Symmetrical arthritis

aMust be present for at least 6 weeks.

17.1 Signs and Symptoms of 
 Rheumatoid Arthritis

TABLE 17.3  General Classifi cation of 
Musculoskeletal Diseases

Localized Systemic

Osteoarthritis Rheumatoid arthritis
Osteomyelitis Osteoporosis
Carpal tunnel syndrome Ankylosing spondylitis
Gout Fibromyalgia
Temporomandibular joint 

syndrome
Systemic lupus 

 erythematosus
Bursitis Muscular dystrophy
Back pain Amyotrophic lateral sclerosis

TATATATATABLBLBLB EE 1717.3.3 GGGGGenennerere alalall CCCClalalalaassssssss ififiifificcccatatatatioiionnn ofofofofff  
MuMuMMuMMuscscsscululosoososkekekekekeleletatataalll DDiDisesseasassasesesesess

 PATHOLOGY OVERVIEW 
 Diseases of the musculoskeletal system may be localized 
(i.e., affecting only one or a limited number of areas) or sys-
temic (i.e., affecting much of the musculoskeletal system). 
Typically, patients with systemic musculoskeletal diseases, 
particularly those that are immune modulated, present with 
the signs and symptoms of a chronic illness. These patients 
may experience generalized pain, weakness, and stiffness on 
a regular basis. It is important to remember that some local-
ized diseases, such as osteoarthritis or osteomyelitis, may be 
categorized as systemic depending on the location, severity, 
and progression of the disease. Table 17.3 lists examples of 
typical local and systemic musculoskeletal diseases. The most 
common diseases and disorders of the musculoskeletal system 
include (1) rheumatoid arthritis, (2) osteoarthritis, (3) osteo-
porosis, (4) osteomyelitis, (5) gout, (6) bursitis, and (7) tem-
poromandibular joint syndrome. Trauma can also be a factor. 

 Rheumatoid Arthritis 
Rheumatoid arthritis  (RA) is a systemic musculoskeletal dis-
ease that is characterized by symmetrical infl ammation of sy-
novial tissues. The cause of RA is unknown, but one theory 
identifi es infectious agents as a possible cause. Because the 
cause is unknown, no specifi c risk factors for development of 

RA have been identifi ed. It has been shown, however, that RA 
is two to three times more common in women than in men 
and that the prevalence of the disease increases with advanc-
ing age. The signs and symptoms of RA are listed in Box 17.1. 

 The cornerstone of therapy for RA has historically been a 
group of medications known as  disease-modifying antirheu-
matic drug s (DMARDs). This category of medications in-
cludes methotrexate, hydroxychloroquine, sulfasalazine, and 
lefl unomide, in addition to other less frequently used agents. 
Biological agents have recently become another option for 
the treatment of RA. Such medications as abatacept, adali-
mumab, anakinra, certolizumab, etanercept, golimumab, in-
fl iximab, rituximab, tocilizumab, and tofacitinib may offer 
treatment advantages when DMARDs fail to provide ad-
equate relief. Although nonsteroidal anti-infl ammatory drugs 
(NSAIDs) may be used for adjunctive treatment of RA due to 
their analgesic and anti-infl ammatory properties, these medi-
cations are not generally considered to be useful as mono-
therapy. Some patients may also benefi t from the addition of 
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patients who are at high risk of gastrointestinal side effects, 
it is important to be aware of the possibility of gastrointes-
tinal, cardiovascular, renal, or hepatic toxicity with any of 
these agents. Evidence of benefi t in treating OA with the 
over-the-counter dietary supplements glucosamine and/or 
chondroitin is being seen as well. For OA of the knee, in-
jection of hyaluronic acid derivatives directly into the joint 
offer another option. However, neither of these treatments 
are recommended in current guidelines. If all other options 
are unsuccessful, narcotic analgesics may offer some pain 
relief to OA patients. However, narcotic therapy should be 
considered as a fi nal treatment choice. As in RA, nondrug 
therapies are also important in OA. Overweight patients 
should be counseled regarding weight loss to decrease 
stress on the weight-bearing joints. A minimum weight loss 
goal of 5% to 10% is sensible with further weight reduc-
tion tailored to the individual patient. Physical therapy, in-
cluding exercise and appropriate use of heat and cold, may 
help to maintain joint function and to relieve pain. Patients 
with severe, debilitating disease may be candidates for 
surgical intervention. 

corticosteroids to the drug regimen related to both the anti-
infl ammatory and immunosuppressive properties of this class 
of medications. Toxicities, including gastrointestinal, myelo-
suppressive, immunosuppressive, neurological, and hepato-
toxic adverse effects, can occur with these medication classes. 
Careful patient monitoring is necessary to avoid complica-
tions during therapy with these drugs. 

 Nondrug therapy including rest, exercise, and weight loss 
may also be part of the regimen for treating RA. Both physical 
and occupational therapy, as well as ongoing emotional sup-
port, may be of benefi t to the patient. In those with disease 
that is diffi cult to manage, surgical removal of the synovium 
may be an option. 

 Osteoarthritis 
Osteoarthritis  (OA), or  degenerative joint disease , is charac-
terized by deterioration of articular cartilage that results in 
formation of new bone at the surfaces of the joint, resulting 
in a considerable amount of disability and diminished quality 
of life in patients affl icted by the disease. It differs from RA in 
that it is a noninfl ammatory disorder with symptoms typically 
limited to the joints where cartilage degeneration is occurring, 
which are most commonly the weight-bearing joints. 

 OA can be categorized as either primary or secondary. 
Primary OA is idiopathic in nature (i.e., no predisposing fac-
tor is known for the cartilage failure). Secondary OA results 
from underlying trauma, another joint disorder, or a systemic 
metabolic or endocrine disorder. 

 Risk factors for OA include: 

 ■  Age 
 ■  Family history 
 ■  History of trauma or injury to the joints 
 ■  History of fracture or infection 
 ■  Female sex 
 ■  Estrogen defi ciency 
 ■  Obesity 
 ■  Repetitive joint use 

 Exercise and physical stress from the patient’s occupation 
or sports are controversial; the relationship of these risk fac-
tors with OA has not been clearly defi ned. 

 The signs and symptoms of OA are listed in Box 17.2. 
Table 17.4 lists the differential symptoms of OA and RA. 

 Analgesics and anti-infl ammatories are the foundations 
of therapy for OA; however, this treatment is only symp-
tomatic. As in RA, analgesic and anti-infl ammatory agents 
do not alter the progression of OA. Scheduled acetamin-
ophen up to 4 g per day shows benefi t in many patients 
who do not require anti-infl ammatory effects and should 
be considered initially. Caution against excessive use or use 
in patients with liver disease is necessary, however, because 
of the risk of hepatoxicity associated with acetaminophen. 
If simple analgesics fail or toxic effects or infl ammation are 
present, NSAID therapy should be initiated. Either conven-
tional NSAID or cyclooxygenase-2 (COX-2) inhibitor ther-
apies are generally the next therapeutic option for patients 
not responding to acetaminophen. Although COX-2 inhibi-
tors may offer benefi t over conventional NSAID products to 

SIGNS
 ■ Radiographic evidence of joint degeneration
 ■ Visible deformities of fi ngers

SYMPTOMS
 ■ Pain (deep, aching with or without motion)
 ■ Morning stiffness (typically �30 minutes)
 ■ Limited range of motion
 ■ Crepitus (crackling or grating sound/feeling caused by 

bone rubbing on bone or cartilage)
 ■ Weakness
 ■ Instability
 ■ Joint tenderness
 ■ Muscle atrophy

17.2 Signs and Symptoms of 
 Osteoarthritis

TABLE 17.4  Differential Symptoms of 
Rheumatoid Arthritis and Osteoarthritis

Symptom Rheumatoid 
Arthritis

Osteoarthritis

Morning stiffness �1 hour �15 minutes
Infl ammation Present Absent or mild
Disease distribution Systemic Local
Serum rheumatoid 

factor
Frequently 

positive
Negative

Erythrocyte 
 sedimentation rate

Increased Normal

Swelling Symmetrical Irregular
Subcutaneous 

nodules
Frequently 

present
Absent

Joint involvement Bilateral, 
symmetrical

Unilateral or 
bilateral, 
symmetrical or 
asymmetrical
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these reports occurred in patients using the intravenous (IV) 
formulations in malignancy situations, it is important for 
healthcare providers and patients to be aware of the potential 
for this complication .

 Adequate vitamin D and calcium intake is also funda-
mental to both prevention and treatment of osteoporosis. 
Adults aged 19 to 50 years should take 1,000 mg of calcium 
daily, whereas females older than the age of 51 years should 
take 1,200 mg of daily calcium. Males older than the age 
of 70 years should also take 1,200 mg of calcium per day. 
Vitamin D supplementation is also imperative in adults who 
do not receive enough through their diet. Thus, it may be best 
for those who need to take calcium supplementation to take 
calcium with vitamin D. Vitamin D daily recommendations 
are 600 mg for adults 19 to 70 years of age and 800 mg for 
those older than the age of 71 years. 

 In addition to pharmacotherapy, weight-bearing (e.g., 
walking, jogging, stair-climbing, or dancing) and resistance 
(e.g., weight-lifting) exercises may also slow bone loss. Pre-
vention of injury is also important because fractures present 
additional problems for older patients. Approximately 20% 
of elderly women who experience a hip fracture do not sur-
vive the fi rst year after the incident, and an additional 20% do 
not regain the ability to walk without some type of assistance. 

 Osteomyelitis 
  Osteomyelitis  is an infl ammation of the bone marrow and 
surrounding bone caused by an infecting organism. It can 
occur in any bone, and it often leads to serious morbidity. 

 Bone can be infected by three main routes: hematogenous 
spread from a distal infection site, direct infection from 
an adjacent infection, and infection secondary to vascular 
insuffi ciency. 

  Staphylococcus aureus  is the most common infecting or-
ganism; however, gram-negative and anaerobic bacteria may 
also cause osteomyelitis. 

 Risk factors for osteomyelitis include: 

 ■  Bacteremia 
 ■  Trauma 
 ■  Surgery 

 Osteoporosis 
  Osteoporosis  is a disease that is characterized by decreased 
bone mass, along with deterioration of bone tissue that results 
in increased bone fragility and, ultimately, an increased risk of 
fracture. More than 10 million Americans have osteoporosis, 
with an additional 30 million experiencing some degree of 
decreased bone mass. It is estimated that approximately 50% 
of women in the United States older than the age of 60 years 
have low bone mass. However, it is important to note that 
osteoporosis can occur in both women and men. Mainly seen 
in postmenopausal women, the cause of osteoporosis is mul-
tifactorial. These factors include age-related changes in bone 
resulting from decreased bone formation, decreased calcium 
absorption, biochemical imbalances, and, in women, meno-
pause. The strongest indicators for prediction of fracture risk 
include low bone mineral density, prior fragility fracture, age, 
family history of osteoporosis, corticosteroid use, smoking, 
and excessive alcohol consumption. 

 Osteoporosis is classifi ed as postmenopausal, age-related, 
or secondary. Two types of bone can be affected by osteopo-
rosis: trabecular and cortical. Trabecular bone, also known 
as  spongy bone , is a series of thin plates forming the interior 
latticework of bone. It constitutes approximately 20% of the 
human skeleton. Cortical bone is the compact layer that forms 
the outer shell of the bone and constitutes approximately 80% 
of the human skeleton. Secondary osteoporosis is associated 
with certain conditions and medications. The most common 
type of secondary osteoporosis is glucocorticoid-induced os-
teoporosis, which is associated with chronic administration 
of glucocorticoids. Risk factors for osteoporosis include: 

 ■  Advanced age 
 ■  Female sex 
 ■  Caucasian/Asian descent 
 ■  Small build 
 ■  Estrogen defi ciency 
 ■  Chronic use of steroids 
 ■  Family history of osteoporosis 
 ■  Low calcium intake 

 The signs and symptoms of osteoporosis are listed in Box 17.3. 
 Prevention and treatment of osteoporosis can include 

both nonpharmacological and pharmacological options. 
Diet, including adequate calcium and vitamin D intake; 
weight-bearing and resistance exercise; smoking cessation; 
and avoidance of excessive alcohol use are important fac-
tors for consideration. Several pharmacological options are 
available for managing osteoporosis. Agents indicated for 
the prevention and/or treatment of osteoporosis include 
bisphosphonates, salmon calcitonin, estrogen, raloxifene, 
teriparatide, and denosumab. The American Association of 
Clinical Endocrinologists supports the use of these agents 
when pharmacotherapy is indicated. With hormone ther-
apy, risks of cancer and cardiovascular effects may exist. 
Although the literature supporting these risks is somewhat 
controversial, many women are uncomfortable using hor-
mone replacement therapy for osteoporosis. There have been 
reports of jaw osteonecrosis developing in response to treat-
ment with bisphosphonate agents. Although the majority of 

SIGNS
 ■ Decreased bone mineral density
 ■ Shortened stature
 ■ Dorsal kyphosis
 ■ Cervical lordosis (dowager’s hump)
 ■ Fracture (vertebra, hip, or forearm—usually after minor 

trauma)

SYMPTOMS
 ■ Pain
 ■ Immobility
 ■ Bruising
 ■ Depression and lower self-esteem as a result from pain 

and physical changes

17.3 Signs and Symptoms of 
 Osteoporosis
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 ■  Uric acid–modifying agents (e.g., diuretics, niacin, and others) 
 ■  Stress 
 ■  Trauma 
 ■  Surgery 

 Signs and symptoms of gout are listed in Box 17.5. 
 Commonly, NSAIDs are used for treatment of acute gout 

attacks. Initial doses should be high, followed by rapid taper-
ing over the course of a week. Indomethacin has been used 
extensively in the treatment of acute gout attacks. How-
ever, other short-acting, nonspecifi c NSAIDs or a high-dose 
COX-2 inhibitor, celecoxib, may also be effective for treat-
ing gout. Colchicine is an option in the treatment of acute 
attacks that do not respond to NSAID therapy. Intramuscular, 
intra-articular, or orally administered glucocorticosteroids 
are effective for polyarticular gout. Prophylactic treatment of 
gout can be managed by either allopurinol, febuxostat, colchi-
cine, or uricosuric drugs such probenecid and sulfi npyrazone, 
which increase renal excretion of uric acid. Careful consid-
eration of the patient’s underlying renal function should be 
considered when deciding on the best pharmacotherapy treat-
ment option for the patient. 

 Nondrug therapy does not have a large role in the treatment 
of gout. Patients should be counseled to avoid any dietary trig-
gers, such as anchovies, sardines, liver, or other foods that are 
high in purines, because these may precipitate an attack. 

 Bursitis, Tendinitis, and Tenosynovitis 
 Infl ammation of periarticular soft tissue structures can result 
in painful attacks of bursitis, tendinitis, and tenosynovitis. 
Bursitis  is an infl ammation of the bursa, a sac or cavity fi lled 
with synovial fl uid that is usually located near joints. Bursae 
function to reduce friction between structures.  Tendinitis  is 
an infl ammation of the tendon; tendons are connective tissue 
that attach muscle to bone.  Tenosynovitis  is an infl ammation 
of the tendon and the synovial membrane at the joint. These 
infl ammatory processes may be the result of trauma, rheu-
matic processes, or infection. 

 Risk factors for these conditions include: 

 ■  Trauma (strain, direct injury) 
 ■  RA 
 ■  Reiter’s syndrome 
 ■  Gout 
 ■  Infection (especially gonorrhea) 

 ■  Cellulitis 
 ■  Diabetes 
 ■  Peripheral vascular disease 

 Signs and symptoms of osteomyelitis are listed in Box 17.4. 
 Treatment of osteomyelitis requires antibiotic therapy 

with an agent that covers the results of culture and sensitiv-
ity testing. Typically, at least 6 weeks of antibiotic therapy 
are necessary. Therapy is given intravenously, although oral 
therapy may be acceptable for the latter course of treatment 
depending on the individual situation. 

 Gout 
Gout  is a disorder of uric acid metabolism that most often 
affects postmenopausal women and aging men. The resul-
tant hyperuricemia is either a result of overproduction or un-
derexcretion of uric acid (or some combination of the two). 
When uric acid accumulates, a crystal-induced infl ammation 
occurs. Acute attacks are characterized by the rapid onset 
of excruciating pain, swelling, and infl ammation. When an 
acute attack occurs, it is typically localized to a single joint 
in the foot or ankle, most commonly the fi rst metatarsopha-
langeal joint (i.e., the great toe). Attacks of gout, however, 
may occur in other joints as well. Attacks are often sporadic, 
with pain-free intervals lasting from months to years. Attacks 
can be precipitated by dehydration, fasting, binge eating, or 
excessive alcohol ingestion. 

 Risk factors for gout include: 

 ■  Myeloproliferative disorders 
 ■  Lymphoproliferative disorders 
 ■  Renal dysfunction 
 ■  Psoriasis 
 ■  Acute alcoholism 
 ■  Diabetic ketoacidosis 
 ■  Obesity 
 ■  Congestive heart failure 
 ■  Hypothyroidism 
 ■  Hyperparathyroidism 
 ■  Hypoparathyroidism 

SIGNS
 ■ Bone changes on radiograph
 ■ Elevated erythrocyte sedimentation rate
 ■ Elevated white blood cell count

SYMPTOMS
 ■ Fever
 ■ Tenderness
 ■ Swelling
 ■ Warmth
 ■ Limited motion
 ■ Drainage

17.4 Signs and Symptoms of
Osteomyelitis

SIGNS
 ■ Increased serum uric acid level
 ■ Erythema of affected joint

SYMPTOMS
 ■ Rapid onset of excruciating pain (most commonly in a 

single joint)
 ■ Swelling and infl ammation
 ■ Fever and leukocytosis

17.5 Signs and Symptoms of Gout

SISIGNGNSS
■■ Increased serum uric acid level
■■■ EErythhema off fafffect ded joint

SYSYMPMPTOTOMSMS
■ RaRapipidd ononsesett ofof eexcxcruruciciatatiningg papaiin ((mo tst commo lnly iin a

sisingngglele jjjoiointnt))
■■ SwSwelellilingng aandnd iinflnflaammmmatatioionn
■ Fever and leukocyty osis

SIGNS
 ■ Increased serum uric acid level
 ■ Erythema of affected joint

SYMPTOMS
 ■ Rapid onset of excruciating pain (most commonly in a 

single joint)
 ■ Swelling and infl ammation
 ■ Fever and leukocytosis

17.5 Signs and Symptoms of Gout
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 A  sprain  is trauma to a joint that includes damage to the 
ligaments. In severe sprains, ligaments may be completely 
torn. Sprains are commonly treated by cold therapy for 24 to 
48 hours, which is then followed by heat therapy, if necessary, 
and joint elevation. In severe cases, joint immobilization may 
be necessary. 

 A  dislocation  occurs when a bone is displaced from a joint, 
with tearing of ligaments, tendons, and articular capsules. 
A dislocation usually results from a blow or a fall. Disloca-
tions may also be referred to as  luxations . A partial or in-
complete dislocation is referred to as a  subluxation . Joint 
dislocations are treated by manipulation of the bone back 
into the appropriate position. 

 A  fracture  is any break in a bone. Depending on the degree 
of the break, the severity of the fracture will vary. Typically, the 
broken bone must be manipulated into the proper position and 
then cast to prevent movement until union has taken place. 

 SYSTEM ASSESSMENT 
 Because musculoskeletal problems are commonly treated 
with over-the-counter medications and nonpharmacological 
products, the pharmacist is frequently consulted about signs 
and symptoms associated with the musculoskeletal system. To 
thoroughly evaluate these complaints, the pharmacist should 
use the following interview questions. 

 Subjective Information 
 Pain 
 Pain is the most frequent symptom of disease or disorder 
within the musculoskeletal system; however, it can also be 
a very elusive symptom. Careful questioning of the patient 
by the pharmacist and a thorough objective assessment of 
the patient’s skeletal system are necessary to establish an ac-
curate assessment and to form recommendations for manag-
ing the care of the patient. The following questions should 
be included in the assessment of patients complaining of 
musculoskeletal pain. 

 Signs and symptoms of bursitis, tendinitis, and tenosyno-
vitis are listed in Box 17.6. 

 Often, NSAIDs are useful for the acute pain associated 
with these types of infl ammation. Corticosteroid injections 
may also provide relief. In addition, joint rest and immobili-
zation are important components of therapy. 

 Temporomandibular Joint Syndrome 
  Temporomandibular joint (TMJ) syndrome  is a painful jaw 
movement that is characterized by dull pain and tenderness in 
the joint area. It has several potential causes, including con-
genital abnormalities, trauma, or arthritis. 

 Risk factors for TMJ syndrome include: 

 ■  Congenital abnormalities 
 ■  Trauma 
 ■  Arthritis 
 ■  Improperly aligned teeth 
 ■  Grinding/clenching of teeth 

 Signs and symptoms of TMJ syndrome are listed in Box 17.7. 
 Symptomatic treatment with NSAIDs decreases the pain in 

most patients. Those patients who fail to respond with a 2- to 
3-week course of NSAID therapy may fi nd pain relief with a 
centrally acting skeletal muscle relaxant (e.g., cyclobenzap-
rine 10 mg PO QHS) prescribed over the course of a couple 
weeks. In addition, nondrug therapies play an important 
role. Heat or cold applications, limited movement, and a soft 
diet seem to improve symptoms. Elimination of caffeine and 
stress-reduction therapies are also effective in some patients. 
In more severe cases, splinting, adjustment, or reshaping of 
the teeth—or surgical intervention—may be necessary. 

 Trauma 
 In addition to the diseases that can affect the musculoskel-
etal system, patients can also exhibit skeletal signs and symp-
toms secondary to injury or trauma. These conditions include 
strains, sprains, dislocations, or fractures. 

 A  strain  is the overstretching of a muscle. Although strains 
may be painful, they are not as serious as sprains and are 
commonly treated only with joint rest. 

SIGNS
 ■ Fluid on the affected joint

SYMPTOMS
 ■ Infl ammation
 ■ Pain
 ■ Common sites

 ■ Shoulder
 ■ Elbow (tennis elbow)
 ■ Hip
 ■ Thumb
 ■ Knee
 ■ Heel

17.6 Signs and Symptoms of Bursitis,
Tendinitis, and Tenosynovitis

SIGNS
 ■ Abnormal wearing of the teeth (on visual or radio-

graphic examination)
 ■ Tenderness and crepitus on palpation
 ■ Decreased range of motion

SYMPTOMS
 ■ Dull pain around the ear
 ■ Unilateral face pain (may refer to the neck)
 ■ Jaw tenderness
 ■ Clicking or popping noise when opening or closing the 

mouth
 ■ Abnormal opening of the mouth
 ■ Headache
 ■ Tooth sensitivity

Signs and Symptoms of 
 Temporomandibular Joint 
 Syndrome

17.7
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 INTERVIEW  Is the pain associated with chills, fever, nausea, 
or sore throat? Have you had a recent illness? 

 ABNORMALITIES  Viral illnesses are frequently associated 
with myalgia. If osteomyelitis is suspected, recent infection 
could assist in determining the cause of the infection. A re-
cent history of sore throat followed by joint pain 1 to 2 weeks 
later may be associated with rheumatic fever. 

 INTERVIEW  Is the pain severe enough to cause diffi culty in 
your daily routines? Rate the pain on a scale from 0 (no pain) 
to 10 (worst pain you’ve ever experienced). 

 ABNORMALITIES  If pain keeps patients from daily activi-
ties, it often is quite severe. Assessment of physical mobility 
during the objective examination will be important. 

 INTERVIEW  Does the pain wake you up at night? Does the 
pain make it diffi cult for you to get to sleep? 

 ABNORMALITIES  Severe pain makes it diffi cult to sleep, 
particularly if the patient is lying on the affected area. RA 
and tendinitis often wake people in the early morning be-
cause of pain caused by lack of movement. 

 Swelling 
 Swelling within the musculoskeletal system is often a sign of 
infl ammation. When a muscle or joint is noted to have edema, 
it may be accompanied by local signs of erythema and limita-
tion of movement. Swelling can also indicate fl uid on a joint 
and be the result of an acute traumatic event or the manifes-
tation of an ongoing, systemic infl ammatory condition. Al-
though establishing a diagnosis may not be possible through 
identifi cation of this one symptom, swelling, erythema, and 
tenderness can be important clues when integrated with other 
subjective and objective data. The following questions should 
be asked when assessing musculoskeletal swelling in a patient. 

 INTERVIEW  Have you experienced any swelling? If so, is 
the swelling present continuously, or does it occur sporadi-
cally? Is the swelling an isolated incident? 

 ABNORMALITIES  Swelling may indicate infl ammation and 
may involve accumulation of fl uid on a joint. Chronic condi-
tions (e.g., RA) may have continuous swelling. Acute trauma, 
infl ammation, or infection may present suddenly with swell-
ing. Swelling may occur with stress or trauma to a joint and, 
therefore, be seen sporadically. 

 INTERVIEW  Have you recently experienced any trauma to 
the affected area? If so, what happened? 

 ABNORMALITIES  Localized trauma to a joint (e.g., sprains) 
causes swelling and pain at the point of injury. Often, ice ap-
plied to the spot decreases the swelling. 

 INTERVIEW  Do you ever experience swelling and erythema 
in other joints? 

 ABNORMALITIES  Diffuse swelling and erythema are charac-
teristic of a systemic infl ammatory condition. Given other ob-
jective and subjective information, consider a systemic disease. 

 INTERVIEW  Do you ever experience any pain in your joints, 
muscles, or bones? If so, how would you classify the pain? Is 
it dull, sharp, aching? 

 ABNORMALITIES  Dull or aching pain is characteristic of 
arthritic conditions. Sharp pain may indicate acute trauma, 
injury, or gout. 

 INTERVIEW  Where is the pain located? Is it localized or 
diffuse in nature? Do you notice it on one side or on both 
sides? 

 ABNORMALITIES  Knowing if the pain is localized or diffuse 
and symmetrical will help to determine the type of disorder. 
RA is characterized by diffuse pain that is symmetrical in na-
ture; OA and gout manifest as localized pain at a single or 
limited number of joints. 

 INTERVIEW  How long has the pain been occurring? Is it 
continual or sporadic in nature? Does it occur frequently? 

 ABNORMALITIES  If the pain is new in onset, determine if a 
relationship with any trauma or stress in the recent past can 
be established. Continual pain suggests a chronic musculo-
skeletal disease. 

 INTERVIEW  Is the pain worse at any certain time of the day? 

 ABNORMALITIES  Pain from rheumatic disorders tends to 
be worse in the morning. Tendinitis pain is severe in the 
morning but often tapers off by midday. Osteoarthritic pain 
worsens throughout the day. 

 INTERVIEW  Does anything make the pain better or worse? 
Movement? Rest? Weather? 

 ABNORMALITIES  In most musculoskeletal conditions, 
movement worsens the pain. In RA, however, movement 
often decreases pain, and rest increases pain. Although 
controversial, many patients state that their arthritis is worse 
during rainy weather. 

 INTERVIEW  Does the pain involve muscle cramping? If so, 
is it accompanied by weakness? Which muscles experience 
this pain? Does it occur in the calf muscle? Does walking 
aggravate the pain? 

 ABNORMALITIES  Muscle pain often may result from over-
exertion. Question the patient regarding recent behavior. 
Muscle pain in conjunction with weakness may indicate a 
primary muscle disorder. Calf muscle pain may indicate 
intermittent claudication, especially if it is experienced 
with walking. 

 INTERVIEW  Have you tried anything to relieve the pain? If 
so, what have you tried? Was it helpful? 

 ABNORMALITIES  Noninfl ammatory disorders often re-
spond to simple analgesics (e.g., acetaminophen). Infl am-
matory disorders, including RA, bursitis, or gout, require 
therapy with NSAIDs for relief. Rest will relieve pain for most 
musculoskeletal conditions, with the exception of RA. Cold 
often relieves the pain of local trauma; arthritic conditions 
may respond better to heat. 

308-340_Jones_17_final.indd   319308-340_Jones_17_final.indd   319 5/23/15   4:08 AM5/23/15   4:08 AM



320 PART II   ASSESSMENT OF BODY SYSTEMS

 INTERVIEW  Is it a generalized condition, or is it localized to 
a single joint or to limited joints or muscles? 

 ABNORMALITIES  Again, this refers to the distribution of 
the disease. Systemic diseases manifest as a chronic disease 
affecting much of the body. 

 INTERVIEW  Have you had any overexertion recently? 

 ABNORMALITIES  Overexertion, particularly in patients who 
are not frequently active, can cause muscle stiffness. Chronic 
stiffness should be evaluated further for underlying causes. 
Stiffness and limited ROM caused by overexertion should 
not be a chronic condition. 

 INTERVIEW  Do you experience stiffness at any particular 
time of the day? Is morning stiffness present? If so, how long 
does it typically take to resolve? 

 ABNORMALITIES  Morning stiffness is associated with rheu-
matic diseases. Patients with OA tend to experience stiff-
ness for only a short period of time (usually �15 minutes), 
whereas patients with RA may have stiffness for an hour or 
longer. Stiffness caused by overexertion is typically worse in 
the morning and improves as the day goes on and the joint 
“loosens up.” 

 INTERVIEW  Can you do anything to help relieve the stiff-
ness? Does heat help? 

 ABNORMALITIES  Heat typically helps to improve muscle-
related stiffness. Stiffness associated with injury may or may 
not respond to heat. 

 INTERVIEW  Are you having diffi culty moving any parts of 
your body? If so, which ones? Have you overexerted yourself 
recently? 

 ABNORMALITIES  A generalized limitation in movement 
would be caused by a systemic musculoskeletal disorder or 
by recent overexertion. 

 Weakness 
 Weakness can be a very important symptom of musculo-
skeletal disease. It is important to differentiate between 
muscle weakness and generalized fatigue when assessing a 
patient. When weakness exists, identifying which muscle 
groups are affected assists in assessing the problem. Typi-
cally, proximal weakness is associated with  myopathy
(i.e., disease of the muscle), whereas distal weakness is as-
sociated more commonly with  neuropathy  (i.e., disease of 
the nervous system). Weakness can indicate serious neu-
rological disorders and should be taken seriously. To help 
identify the cause of muscle weakness, the following ques-
tions should be asked. 

 INTERVIEW  Have you noticed any weakness in your mus-
cles? Is this something new? 

 ABNORMALITIES  Muscle weakness may result from over-
exertion or systemic musculoskeletal disorders, such as 
myasthenia gravis, polymyositis, and dermatomyositis. 

 INTERVIEW  What seems to trigger the swelling? 

 ABNORMALITIES  Previously injured joints may swell only 
on subsequent trauma to the area. Joints that swell on 
stress or exertion should be carefully examined for previous 
trauma to the area. 

 INTERVIEW  Does anything cause relief of the swelling? 

 ABNORMALITIES  Ice applied to a traumatized joint may 
decrease swelling. Swelling from a chronic disease may not 
respond to cold therapy. 

 INTERVIEW  Do you have any medical history of cardiac dis-
ease or kidney disease? If so, of what type? 

 ABNORMALITIES  Pitting edema can be a sign of car-
diac disease, particularly heart failure or renal dysfunction. 
Edema caused by chronic disease is commonly prevalent in 
the ankles. 

 INTERVIEW  What medications do you currently take? 

 ABNORMALITIES  Some medications can cause fl uid reten-
tion, leading to edema. Box 17.8 lists drugs that may cause 
swelling. 

 Stiffness/Range of Motion 
 Stiffness is a very common symptom of musculoskeletal 
disease and can be associated with situations ranging from 
overexertion to RA. Because stiffness can be a very non-
specifi c symptom, it is important to gather as much specifi c 
information as possible to assist in identifying the cause. 
Stiffness may be associated with diffi culties in range of mo-
tion (ROM). Limitation of movement can be caused by 
several factors. For example, intrinsic joint disease, thicken-
ing of extra-articular structures (i.e., joint capsules or liga-
ments), fi brosis, or muscle contractures can limit motion in a 
patient. When patients begin to suffer a decrease in motion, 
it can interfere with daily activity. To assess the severity of 
stiffness and movement limitation, the following questions 
should be asked. 

 INTERVIEW  Do you frequently experience stiffness? 

 ABNORMALITIES  Patients with chronic musculoskeletal 
diseases such as arthritis or  fibromyalgia , a systemic 
condition resulting in chronic muscle and soft tissue 
pain, frequently have daily stiffness associated with the 
disorder. 

 ■ Calcium channel blockers
 ■ Estrogen
 ■ Glucocorticoids
 ■ Nonsteroidal anti-infl ammatory drugs
 ■ Oral contraceptives
 ■ Thiazolidinediones

aNot an all-inclusive list.

17.8 Drugs That May Cause Edemaa
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 INTERVIEW  Has anything helped this weakness? Does rest 
help? 

 ABNORMALITIES  The weakness associated with myasthe-
nia gravis is typically worse after exercise and better after 
rest, but a general weakness remains constant. 

 INTERVIEW  Have you noticed any double vision? Any dif-
fi culty swallowing or chewing? 

 ABNORMALITIES  Patients with myasthenia gravis often 
experience  diplopia , or double vision. These patients also 
experience diffi culties with swallowing or chewing. 

 Objective Information 
 Physical Assessment 
 Physical assessment of the musculoskeletal system consists of 
four basic components: (1) inspection, (2) palpation, (3) ROM 
evaluation, and (4) muscle strength testing. Each is important 
because each reveals individual clues regarding the patient’s 
condition. When performing these components of the mus-
culoskeletal assessment, it is best to use the cephalocaudal 
(i.e., head-to-toe) approach. Using this system decreases the 
possibility of omissions. In addition, when specifi cally exam-
ining muscles and joints, they should be examined as sym-
metrical pairs to allow for comparison in appearance, size, 
and strength. Keep in mind that unequal muscles or joints can 
indicate possible disorders. 

 All joints, bones, and surrounding muscles should be 
palpated for abnormalities. Heat, swelling, tenderness, or 
masses should be closely examined. Joints should be non-
tender. Palpable fl uid is abnormal. Hard or doughy muscle 
tone may represent atrophy. Any hard masses that are found 
on examination should be referred for evaluation of possible 
malignancy. 

 Testing ROM compares the patient’s ability to move a 
particular joint against the expected normal motion of that 
joint. The ROM may be measured with a  goniometer , which 
is a protractor with moveable arms that is used to measure 
the range of joint motion in degrees. This assessment is also 
performed through a series of movements (discussed in detail 
later). A decreased ROM can be the result of trauma, stiff-
ness, swelling (with or without fl uid accumulation), or neuro-
logical problems. Limited ROM must be further investigated 
to diagnose the underlying disorder. Patients with limited 
ROM may suffer from pain on movement, so go slowly when 
evaluating mobility to minimize patient discomfort. 

 Evaluation of muscle strength is generally incorpo-
rated in the ROM assessment. Muscle strength should be 
bilaterally symmetrical, with full resistance to opposition. 
Weakness can be a sign of atrophy, fatigue, pain, or neuro-
logical disorder. Signifi cant muscle weakness must be further 
investigated. 

 The pharmacist rarely completes a full musculoskeletal 
examination; however, it is described here for completeness. 

 Gait  The initial step in a full musculoskeletal assessment is in-
spection of the gait and posture of a patient. Normal posture 
is illustrated in Figure 17.5. 

 Myasthenia gravis  is an autoimmune disease marked by 
skeletal muscle fatigue in which antibodies are directed 
against acetylcholine receptors, causing the inhibition of 
muscle contraction.  Polymyositis  is an infl ammatory disease 
of the skeletal muscle tissue characterized by symmetrical 
weakness of proximal muscles of the limbs, neck, and phar-
ynx.  Dermatomyositis  is an infl ammatory disease of the 
connective tissue that causes muscle infl ammation, edema, 
and dermatitis. 

 INTERVIEW  If the weakness in your muscles is not some-
thing new, does it occur continuously or sporadically? 

 ABNORMALITIES  Myasthenia gravis may have a variable 
clinical course; spontaneous remissions and exacerbations 
frequently occur. Polymyositis and dermatomyositis typically 
are rapidly progressive diseases without remissions. 

 INTERVIEW  Does the weakness change depending on the 
time of day? 

 ABNORMALITIES  It is important to differentiate weakness 
from fatigue. Patients who complain of progressive weak-
ness throughout the day may be describing fatigue or have 
a systemic disorder (e.g., myasthenia gravis). 

 INTERVIEW  Is the weakness limited to a certain muscle, or 
have you noticed generalized weakness? 

 ABNORMALITIES  Generalized weakness is a sign of a sys-
temic disorder (e.g., myasthenia gravis). Weakness limited 
to a certain muscle may indicate overexertion or injury or be 
neurological in nature. A neurological examination may be 
necessary. 

 INTERVIEW  Do you have pain or stiffness associated with 
the weakness? 

 ABNORMALITIES  Pain and stiffness may be associated with 
a systemic muscular disorder (e.g., myasthenia gravis) or 
with overexertion. Less than half the cases of polymyositis 
have associated muscle pain. 

 INTERVIEW  Do you have diffi culty combing your hair? Do 
you have diffi culty lifting objects? 

 ABNORMALITIES  A proximal weakness of the upper ex-
tremities will cause diffi culties with these tasks. 

 INTERVIEW  Have you noticed problems with writing or 
turning a doorknob? 

 ABNORMALITIES  A distal weakness of the upper extremi-
ties will cause diffi culties with these tasks. It may also cause 
diffi culties with fi ne motor skills (e.g., buttoning a shirt). 

 INTERVIEW  Have you noticed the muscle(s) to be smaller 
than usual or to be stiff? 

 ABNORMALITIES  This could signal atrophy of the mus-
cles. Atrophy is typically associated with lack of use of the 
muscles. Patients who have suffered a stroke or other neu-
rological disorder that could impair muscle function may ex-
perience atrophic changes. 
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 ABNORMALITIES  Atrophy or hypertrophy may indicate dis-
ease, including malnutrition or lipodystrophy. Asymmetrical 
joint swelling may be associated with trauma or systemic 
disease. Redness and swelling can indicate infl ammation 
and most often is associated with warmth and tenderness. 
Ecchymosis may indicate recent acute trauma. 

 Temporomandibular Joint Syndrome  Assessment of TMJ 
is illustrated in Figure 17.6. 

 TECHNIQUE 

 STEP 1 Inspect the Temporomandibular Joint Area 
 ●  Position the patient standing facing you. 
 ●  Observe any swelling or discoloration in the TMJ area. 

 TECHNIQUE 

 STEP 2 Palpate the Temporomandibular Joints 
 ●  Locate the TMJs with your fi ngertips placed anterior to 
the tragus of each ear. 

 ●  Instruct the patient to open and close the mouth slowly. 
 ●  Confi rm that the jaw opens and closes smoothly. 
 ●  Note any swelling, tenderness, or crepitus. 

 ABNORMALITIES  Crepitus, a crackling sound heard during 
movement of the joints because of irregularities in the articulat-
ing surfaces, can be a normal fi nding. Pain, locking of the jaw, or 
a “popping” or “clicking” sound may indicate TMJ syndrome. 

 TECHNIQUE 

 STEP 3 Evaluate the Range of Motion of the 
Temporomandibular Joints 

 ●  Ask the patient to move the jaw from side to side. 
 ●  Ask the patient to move the jaw forward and backward. 
 ●  Note any decreased ROM. 

 TECHNIQUE 

 STEP 1 Evaluate the Patient’s Gait 
 Observe the rate, rhythm, and arm motion of the patient 
while walking: 

 ●  Ask the patient to walk away from you normally. 
 ●  Ask the patient to walk toward you on tiptoe. 
 ●  Ask the patient to walk away from you on the heels. 
 ●  Ask the patient to walk back to you in a normal gait. 

 ABNORMALITIES  A short, shuffl ing gait could indicate 
Parkinson’s disease or other neurological disorders.  Ataxia  
(i.e., the inability to coordinate muscular movements) is 
typically associated with cerebellar dysfunction or adverse 
effects of drugs (e.g., alcohol intoxication or benzodiaz-
epines). An  antalgic gait  occurs when a patient experiences 
pain during the stance phase and, therefore, remains on the 
painful leg for as short a time as possible. This may indicate 
a painful hip. 

 Inspection of Muscles and Joints 
 TECHNIQUE 

 STEP 1 Inspection of the Muscles and Joints 
 ●  Complete a visual scan of the muscles and joints, includ-
ing the following: 

 ●  Size (muscles and joints should generally be similar in 
size) 

 ●  Symmetry (joints and muscles should be symmetrical 
bilaterally) 

 ●  Skin (look for any redness, swelling, masses, or deformities) 
 ●  Note any obvious abnormalities. 

FIGURE 17.5  Normal posture. Note the curvature of the spine 
and the even contour of the shoulders.

FIGURE 17.6  Assessing the temporomandibular joint.
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 TECHNIQUE 

 STEP 4 Inspect the Spine for Alignment 
 ●  Position the patient standing in front of you. 
 ●  Inspect the spine from side and back for alignment. 
 ●  Confi rm that the curves of the lumbar spine are concave 
and that the curve of the thoracic spine is convex (Fig. 17.8). 

 ●  Note the presence or absence of symmetry of the shoul-
ders, scapula, iliac crests, and gluteal folds. 

 ABNORMALITIES  A difference in shoulder elevation could 
indicate  scoliosis , a lateral thoracic curvature.  Kyphosis , an 
enhanced thoracic curve, is commonly seen in elderly pa-
tients.  Lordosis , a pronounced lumbar curve, is common in 
obese or pregnant patients. 

 Cervical Spine 
 TECHNIQUE 

 STEP 1 Inspect the Alignment of the Head and Neck 
 ●  Position the patient standing facing you. 
 ●  Confi rm that the alignment is appropriate, the head erect, 
and the cervical spine concave. 

 TECHNIQUE 

 STEP 2 Inspect and Palpate the Neck and Surrounding 
Muscles 

 ●  Inspect the neck and surrounding muscles. 
 ●  Confi rm that the muscles are symmetrical in size. 
 ●  Palpate the neck and surrounding muscles. 
 ●  Note any heat, tenderness, swelling, and masses. Confi rm 
there is fi rm tone without tenderness. 

 TECHNIQUE 

 STEP 3 Assess the Range of Motion of the Cervical 
Spine 
 Do not ask patient to perform these movements if neck 
trauma is suspected. 

 ●  Position the patient standing facing you. 
 ●  Instruct the patient to bend the head forward, chin to 
chest (Fig. 17.7A). 

 ●  Measure motion with a goniometer. Expect fl exion of 
45 degrees. 

 ●  Instruct the patient to bend the head back, chin to ceiling. 
 ●  Measure motion with a goniometer. Expect hyperexten-
sion of 55 degrees. 

 ●  Instruct the patient to bend the head to each side, ear to 
each shoulder (Fig. 17.7B). 

 ●  Measure motion with a goniometer. Expect lateral bend-
ing of 40 degrees. 

 ●  Instruct the patient to turn the chin to each shoulder 
(Fig. 17.7C). 

 ●  Measure motion with a goniometer. Expect rotation of 
70 degrees. 

 ABNORMALITIES  Pain, limited ROM, or both could indi-
cate strain, arthritis, or a neurological condition. Hard or 
doughy muscle may represent atrophy. Any hard masses 
should be referred for evaluation of possible malignancy. 
Muscle weakness may be a sign of atrophy, fatigue, pain, or 
a neurological disorder. 
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FIGURE 17.7  Assessing ROM of the cervical spine. (A) Proximal bending, (B) lateral bending, and (C) rotation.
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FIGURE 17.8  The normal spine has a concave lumbar curve 
and a convex thoracic curve.
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324 PART II   ASSESSMENT OF BODY SYSTEMS

tenderness at the greater tuberosity of the humerus could 
indicate a rotator cuff tear; perform ROM examination to 
obtain further diagnostic information. 

 TECHNIQUE 

 STEP 3 Assess the Range of Motion of the Shoulder 
 ●  Position the standing patient facing you. 
 ●  Cup a hand over the patient’s shoulder to assess for any 
crepitus. 

 ●  Ask the patient to place the arms at sides with the elbows 
extended (Fig. 17.10A). 

 ●  Instruct the patient to move the arms forward, up, and back. 
 ●  Expect forward fl exion of 180 degrees and hyperexten-
sion of approximately 50 degrees. 

 ●  Instruct the patient to rotate the arms internally and place 
the back of the hands toward the scapulae (Fig. 17.10B). 

 ●  Expect internal (medial) rotation of 90 degrees. 
 ●  Instruct the patient to raise both arms and touch the 
palms above the head, with arms at the sides and elbows 
extended (Fig. 17.10C). 

 ●  Expect abduction of 180 degrees and adduction of 
50 degrees. 

 ●  Ask patient to touch both hands behind the head, with 
the elbows fl exed and rotated posteriorly (Fig. 17.10D). 

 ●  Expect external (lateral) rotation of 90 degrees. 

 TECHNIQUE 

 STEP 4 Assess Muscle Strength of Shoulder 
 ●  The examiner should apply his or her hands, with light 
pressure, to the patient’s shoulder. 

 ●  Instruct the patient to fl ex the shoulders forward and up, 
against the resistance of the examiner. 

 ●  Grade the muscle strength (Table 17.5). 

 ABNORMALITIES  Limited ROM could indicate several 
things. Limited ROM, pain, and muscle spasms on abduc-
tion could indicate rotator cuff lesions. If the arm drops sud-
denly during the drop-arm test (described later), suspect a 
rotator cuff tear. Crepitus noted on movement may indicate 
OA. Diffi culty in shrugging the shoulder against resistance 
may indicate cranial nerve XII dysfunction. 

 TECHNIQUE 

 STEP 5 Palpate the Spinal Processes 
 ●  Position yourself standing behind the patient. 
 ●  Palpate the spinal processes. 
 ●  Confi rm that the spinal processes are straight and nontender. 
 ●  Palpate the paravertebral muscles. 
 ●  Confi rm that the paravertebral muscles are fi rm and 
nontender. 

 ABNORMALITIES  Spinal pain is a common complaint and 
can indicate a number of conditions. Pain associated with 
coughing may be associated with a herniated disc. Pain as-
sociated with numbness or tingling in the lower extremities 
can signal a nerve root disorder and warrants further neuro-
logical testing. If patients complain of a burning or aching 
pain that radiates to the leg, foot, or toe, assess for  sciatica  
(i.e., severe pain in the leg felt at the back of the thigh and 
running down along the sciatic nerve) via the straight leg-
raising test, which will stretch the sciatic nerve. 

 TECHNIQUE 

 STEP 6 Perform the Straight Leg-Raising Test 
 ●  Position the patient lying supine. 
 ●  Direct patient to extend the affected leg, fl exed at the hip. 
 ●  Ask the patient to plantarfl ex (i.e., point toes toward the fl oor) 
and dorsifl ex (i.e., point toes toward his or her nose) the foot. 

 ●  Repeat with the opposite leg. 

 ABNORMALITIES  Pain associated with this test indicates 
sciatica. 

 Shoulder  The shoulder joint is a ball-and-socket joint that 
is the articulation of the glenoid fossa of the scapula and the 
humerus. Bursae are situated around the shoulder joint to de-
crease friction between the moving parts. The muscles and ten-
dons around the socket form the rotator cuff of the shoulder. 

 TECHNIQUE 

 STEP 1 Inspect the Shoulder 
 ●  Position the standing patient facing you. 
 ●  Inspect the shoulder for symmetry, deformity, and size. 

 ABNORMALITIES  If the contour of the shoulders is asym-
metrical and appears “hollow,” a shoulder dislocation may 
be present (Fig. 17.9). 

 TECHNIQUE 

 STEP 2 Palpate the Shoulder 
 ●  Palpate the right shoulder for areas of pain, warmth, or 
tenderness. 

 ●  Repeat with the opposite shoulder. 

 ABNORMALITIES  Tenderness and warmth of the bursae 
could indicate bursitis. Pain and tenderness of the bursa and 
the biceps or triceps tendons could indicate impingement 
syndrome or rotator cuff tendinitis. Continued trauma of this 
condition could lead to a rotator cuff tear. Pain and extreme 

FIGURE 17.9  Dislocation of the shoulder.
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FIGURE 17.10  (A–D) ROM of the shoulders.
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TABLE 17.5  Grading Muscle Strength

Grade Level of Muscle Function % Normal Assessment

5 Full ROM against gravity, full resistance 100 Normal
4 Full ROM against gravity, some resistance 75 Good
3 Full ROM with gravity 50 Fair
2 Full ROM with gravity eliminated (passive movement) 25 Poor
1 Slight contraction 10 Trace
0 No contraction 0 Zero

ROM, range of motion.
Adapted from Musculoskeletal system. In: Seidel HM, Ball JW, Dains JE, et al, eds. Mosby’s Guide to Physical Examination, 4th ed. St. Louis: Mosby, 1999:707.
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FIGURE 17.11  Palpation of the elbow.

 TECHNIQUE 

 STEP 5 Assess the Rotator Cuff 
 ●  Instruct the patient to abduct and slowly lower the arm. 
 ●  Confi rm that the arm abducts and lowers smoothly. 

 ABNORMALITIES  Patients with rotator cuff disorders may 
have normal forward fl exion. If the arm drops suddenly dur-
ing the drop-arm test, suspect a rotator cuff tear. 

 Elbow  The elbow joint is a hinge joint that is the articulation 
of the humerus, radius, and ulna. Several bursae are located 
around the joint to reduce friction. 

 TECHNIQUE 

 STEP 1 Inspect the Size and Contour of the Elbow 
 ●  Position the patient sitting on the examination table. 
 ●  Instruct the patient to fl ex the elbow. 
 ●  Inspect the size and contour of the elbow. 
 ●  Instruct the patient to extend the elbow. 
 ●  Again, inspect the size and contour of the elbow. 
 ●  Note any redness, asymmetry, and masses. 

 TECHNIQUE 

 STEP 2 Palpate for Deformity, Redness, Warmth, 
or Swelling 

 ●  Position the examiner’s hand on the patient’s forearm for 
support. 

 ●  Palpate the extensor surface of the elbow with the thumb 
and forefi ngers of the other hand (Fig. 17.11). 

 ●  Identify any areas of deformity, redness, warmth, or swelling. 

 ABNORMALITIES  Swelling and erythema can signify bursi-
tis. Swelling related to effusion or synovial thickening could 
be associated with gouty arthritis. Subcutaneous nodules 
along the extensor surface of the ulna or the bursa may indi-
cate RA. Infl ammation and local tenderness at the tendons, 
head of the radius, or the epicondyles can also be associ-
ated with lateral epicondylitis or “tennis elbow.” 

 TECHNIQUE 

 STEP 3 Assess the Range of Motion of the Elbow 
 Assessment of the elbow’s ROM is illustrated in Figure 17.12A. 

 ●  Position the patient sitting on the examination table. 
 ●  Instruct the patient to bend and straighten the elbow. 
 ●  Expect fl exion of 160 degrees and full extension of 
180 degrees. 

 ●  Instruct the patient to fl ex the elbow to a right angle and to 
rotate the hand from palm down to palm up (Fig. 17.12B). 

 ●  Expect both pronation (palm faces downward) and supi-
nation (palm faces upward) of 90 degrees each. 

 ABNORMALITIES  Limited ROM without other signs of in-
fl ammation could be associated with OA or acute strain or 
trauma to the joint. 

 TECHNIQUE 

 STEP 4 Assess Muscle Strength of the Elbow 
 ●  Position the patient sitting on the examination table. 
 ●  Stabilize the patient’s arm with one hand under the elbow 
and one hand holding onto the wrist (proximal). 

 ●  Instruct the patient to fl ex the elbow against your resistance. 
 ●  Instruct the patient to extend the elbow against your 
resistance. 

 ●  Grade muscle strength (see Table 17.5). 

 Wrist and Hand  The wrist is the articulation of the radius 
and proximal row of the carpal bones of the hand. The carpal 
ligament connects the carpal bones, and the median nerve and 
all fl exors of the wrist pass under this ligament through the 
carpal tunnel. Entrapment of the median nerve is known as 
carpal tunnel syndrome . 

 TECHNIQUE 

 STEP 1 Inspect the Wrist and Hand 
 ●  Position the patient sitting on the examination table. 
 ●  Inspect on the dorsal and palmar sides of the hands for 
position, contour, and shape. 

 ●  Confi rm the fi ngers lie straight in the same axis as the forearm. 
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FIGURE 17.12  (A,B) ROM of the elbow.

 ABNORMALITIES  Deviation of the fi ngers to the ulnar side, 
swan-neck deformities, or Boutonniere deformities of the fi n-
gers may indicate RA.  Swan-neck deformities  are marked by 
fl exion of the distal interphalangeal joints and hyperextension 
of the proximal interphalangeal joints (Fig. 17.13).  Boutonniere 
deformities  are marked by proximal interphalangeal joint fl ex-
ion and distal interphalangeal joint hyperextension (Fig. 17.14). 
Extreme fl exion of the wrist may be secondary to severe RA. 

 TECHNIQUE 

 STEP 2 Palpate the Wrist and Hand 
 Palpation of the wrist is illustrated in Figure 17.15. 

 ●  Using the thumb and index fi ngers, palpate the patient’s 
wrist. 

 ●  Identify any swelling, tenderness, bogginess, or deformities. 
 ●  Palpate the proximal and distal interphalangeal joints 
using the thumb and index fi ngers. 

 ●  Note any swelling, redness, or tenderness. 

 ABNORMALITIES  Hard, nontender nodules on the distal 
interphalangeal joints are referred to as  Heberden’s or 
Bouchard’s nodules  and are frequently associated with OA. 

FIGURE 17.13  Swan-neck deformity of the fi ngers.
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FIGURE 17.14  (A,B) Deformities of the fi ngers.
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328 PART II   ASSESSMENT OF BODY SYSTEMS

Generalized swelling and tenderness of the joints may be 
associated with RA. 

 TECHNIQUE 

 STEP 3 Assess the Range of Motion of the Wrist 
and Hand 

 ●  Ask the patient to bend the fi ngers forward at the meta-
carpophalangeal joint (Fig. 17.16A). 

 ●  Expect fl exion of 90 degrees. 

FIGURE 17.15  Palpation of the wrist.
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FIGURE 17.16  (A–E) ROM of the wrist and fi ngers.

 ●  Instruct the patient to touch the thumb to each fi ngertip 
and make a fi st (Fig. 17.16B). 

 ●  Instruct the patient to spread the fi ngers apart and then 
touch them together (Fig. 17.16C,D). 

 ●  Confi rm that all movements can be done without pain. 
 ●  Ask the patient to bend the hand up and down at the wrist 
(Fig. 17.16E). 

 ●  Expect fl exion of 90 degrees and hyperextension of ap-
proximately 70 degrees. 

 TECHNIQUE 

 STEP 4 Assess Muscle Strength of the Wrist and 
Hand 

 ●  Evaluate hand strength by having the patient grip two of 
the examiner’s fi ngers. 

 ●  The patient should fl ex the thumb and close the fi ngers 
over it then attempt to move the hand into ulnar deviation. 

 ●  Grade muscle strength (see Table 17.5). 

 ABNORMALITIES  Excruciating pain signifi es tenosynovitis 
of the thumb abductors and extensors. 

 Carpal Tunnel Syndrome  Carpal tunnel syndrome (CTS) is 
associated with pain, numbness, and paresthesia in the hands. 
Two specifi c tests for CTS may be of benefi t in evaluating 
patients with these symptoms. 
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 TECHNIQUE 

 STEP 1 Inspection of the Gait 
 Inspection of the gait was described earlier in the exam pro-
cess. This assists in assessing function of the hip. A smooth, 
even gait refl ects appropriate hip motion. 

 TECHNIQUE 

 STEP 2 Palpate the Hip Joints 
 ●  Ask the patient to assume a supine position. 
 ●  Palpate the hip joints. 
 ●  Confi rm that the joints feel stable and symmetric. 
 ●  Note any tenderness or crepitus. 

 ABNORMALITIES  Pain, tenderness, or infl ammation could 
indicate bursitis of the hip joint. Crepitus of the joint may be 
associated with OA. 

 TECHNIQUE 

 STEP 3 Evaluation of Leg Length 
 ●  Have patient remain in the supine position. 
 ●  Measure the leg length from the anterior superior iliac 
spine to the tip of the medial malleolus (the protuberance 
at the ankle joint that is at the lower end of the tibia). 

 ●  Repeat for other side of the body, and compare the  results. 

 ABNORMALITIES  Differences in leg lengths can be associ-
ated with hip joint disorders. 

 TECHNIQUE 

 STEP 4 Assess the Range of Motion of the Hip Joint 
 ●  Instruct the patient to remain in the supine position. 
 ●  Instruct the patient to raise each leg, with the knee ex-
tended (Fig. 17.19A). 

 ●  Expect hip fl exion of 90 degrees. 
 ●  Repeat with the opposite leg. 
 ●  With the patient on his or her back, fl ex the knee and hip 
to 90 degrees (Fig. 17.19B). Stabilize by placing one hand 
on the thigh and one hand on the ankle. 

 ●  Rotate the patient’s foot inward and outward. 

 ABNORMALITIES  Restriction of rotation is a reliable sign of 
degenerative hip disease. 

 ●  With knees straight, have patients swing the leg laterally 
and medially (Fig. 17.19C). 

 ●  Expect abduction of approximately 45 degrees and ad-
duction of approximately 30 degrees. 

 ABNORMALITIES  Limitation of hip abduction is the most 
common functional disability of the hip joint. 

 TECHNIQUE 

 STEP 5 Assess for any Hip Deformity 
 ●  Instruct the patient to bend each knee to the chest while 
keeping the other leg straight (Fig. 17.19D). 

 ●  Confi rm that the opposite thigh remains on the table. 
 ●  Expect hip fl exion of 120 degrees. 

 TECHNIQUE 

 STEP 1 Phalen’s Test 
 ●  Instruct patient to maintain palmar fl exion for 1 minute 
(Fig. 17.17). 

 ABNORMALITIES  If numbness and paresthesia are experi-
enced over the palmar surface of the hand and the fi rst three 
fi ngers, the sign is positive for CTS. The symptoms should 
resolve with the return of the hand to the resting position. 

 TECHNIQUE 

 STEP 2 Tinel’s Sign 
 Lightly tap over the median nerve of the patient (Fig. 17.18). 

 ABNORMALITIES  If tingling or prickling occurs, the sign is 
positive for CTS. Limited ROM in the hand and wrist can be 
associated with OA or RA. Detection of crepitus also indi-
cates OA. Sprains or strains secondary to acute trauma may 
limit the ROM of the wrist. 

 Hip  The hip is a ball-and-socket joint that is the articulation 
of the femur and the acetabulum. The acetabulum is a depres-
sion on the lateral surface of the hip bone that provides the 
socket into which the head of the femur fi ts. Three bursae are 
present to reduce friction. 

FIGURE 17.17  Phalen’s test.

FIGURE 17.18  Tinel’s sign.
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330 PART II   ASSESSMENT OF BODY SYSTEMS

 ●  Confi rm that the joint margins feel smooth and that the 
muscles and surrounding tissue are fi rm without thicken-
ing, warmth, or tenderness. 

 ABNORMALITIES  If swelling is present, the cause must be 
determined and differentiated between soft tissue swelling 
and increased fl uid in the joint. The  bulge sign  confi rms the 
presence of fl uid in the suprapatellar pouch. 

 ●  Firmly stroke up the medial aspect of the knee three 
times. This will displace any accumulated fl uid. 

 ●  Tap the lateral aspect of the knee and watch the medial 
side in the hollow for a bulge from a fl uid wave. 

 ABNORMALITIES  A positive bulge sign can detect small 
amounts (10 mL) of fl uid on the joint.  Ballottement , a palpa-
tory technique to examine for excess fl uid on the patella, may 
be useful when larger amounts of fl uid are present on the knee. 

 TECHNIQUE 

 STEP 2 (Continued) 
 ●  Compress the suprapatellar pouch with the left hand 
while pushing the patella sharply against the femur with 

 ABNORMALITIES  If the opposite thigh is fl exed, it repre-
sents a fl exion deformity in that hip. 

 Knee  The knee, the largest joint in the body, is a hinge joint 
that is the articulation of the femur and the tibia. Muscles and 
ligaments around the joint provide stability, and bursae are 
present to decrease friction. 

 TECHNIQUE 

 STEP 1 Inspect the Knee Joint 
 ●  Position the standing patient facing you. 
 ●  Inspect the knee for any deformity, swelling, or discoloration. 

 TECHNIQUE 

 STEP 2 Palpate the Knee Joint 
 ●  Position the patient lying supine. 
 ●  Starting approximately 10 cm above the patella, palpate 
with the left thumb and fi ngers in a grasping fashion, pro-
ceeding down to the knee (Fig. 17.20). 
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FIGURE 17.19  (A–D) ROM of the hip.
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A B

FIGURE 17.20  (A,B) Palpation of the knee joint.

the right hand. (If the patella is snug against the femur, no 
fl uid is present.) 

 ●  Tap on the patella. 
 ●  Listen for an auditory tap as the patella bumps the femur. 

 ABNORMALITIES  Presence of this auditory tap indicates 
effusion. 

 TECHNIQUE 

 STEP 2 (Continued) 
 ●  Hold a hand on the patella as the knee is fl exed and 
extended. 

 ●  Identify any signs of crepitus. 

 ABNORMALITIES  Irregular joint margins are characteristic 
of OA. Pain, tenderness, and swelling can be associated 
with OA, RA, or acute trauma. Shiny skin, which is character-
istic of psoriasis, should be noted because psoriatic arthritis 
is possible. Fluid can result from chronic infl ammatory con-
ditions, infectious processes, or trauma. Excessive amounts 
of fl uid should be aspirated by the physician and sent to a 
laboratory for evaluation. 

 TECHNIQUE 

 STEP 3 Assess the Range of Motion of the Knee 
 ●  Position the patient to stand on one leg (have the patient 
hold onto a countertop or the examination table for balance). 

 ●  Instruct the patient to bend and extend each knee 
(Fig. 17.21). 

 ●  Expect fl exion of 130 to 150 degrees and extension to a 
straight line (0 degree). 

 TECHNIQUE 

 STEP 4 Assess Muscle Strength of the Knee 
 ●  Instruct the patient to maintain knee fl exion (bend the 
knee). 

 ●  The examiner opposes by trying to pull the patient’s leg 
forward. 

 ●  Grade muscle strength (see Table 17.5). 

 ABNORMALITIES  Patients with repeated history of trauma, 
particularly those who have experienced a knee “giving out,” 
should be checked for a torn meniscus. The  McMurray’s 
test  will assess patency of the meniscus. When a torn me-
niscus is suspected, use caution when rotating the leg. This 
rotation can be extremely painful for the patient and cause 
additional damage if done incorrectly. 

 TECHNIQUE 

 STEP 5 Assess the Meniscus 
 ●  Instruct the patient to lie supine. 
 ●  Hold the patient’s heel and fl ex the patient’s knee and hip 
(Fig. 17.22). 

 ●  Place the other hand on the patient’s knee, with fi ngers on 
the medial side. 
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FIGURE 17.21  ROM of the knee.
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with gout. Pain on attempting to compress the forefoot may 
be an early sign of RA. 

 TECHNIQUE 

 STEP 3 Assess the Range of Motion of the Ankle 
and Foot 

 ●  Ask the patient to dorsifl ex and plantarfl ex and to evert 
and invert the ankle and foot (Fig. 17.24A,B). 

 ABNORMALITIES  Pain or limited motion may signify 
trauma, an arthritic condition, or other localized condition 
(e.g., gout). It can also signify strain on the ligaments of the 
foot, ankle, or both. 

 TECHNIQUE 

 STEP 4 Assess Muscle Strength of Ankle and Foot 
 ●  Instruct the patient to maintain dorsifl exion and plantar 
fl exion against your resistance. 

 ●  Grade muscle strength (see Table 17.5). 

 Laboratory and Diagnostic Tests 
 Unlike that for other body systems, evaluation of the muscu-
loskeletal system focuses more on the physical examination 
and less on laboratory or diagnostic tests. In certain diseases 
of the musculoskeletal system, however, laboratory or diag-
nostic results can offer benefi cial information. Some of the 
laboratory tests that are helpful in musculoskeletal problems 
include: 

 ■  A complete blood count (CBC) may provide useful informa-
tion for establishing the diagnosis of certain musculoskeletal 
disorders. High white blood cell (WBC) counts are associ-
ated with infectious processes. Osteomyelitis and infectious 
arthritis may present with increased WBC counts. Patients 
with RA often experience a mild to moderate normocytic, 
normochromic anemia; RA arthritis is also associated with 
thrombocytosis. Platelet counts often rise and fall in direct 
correlation to disease activity. 

 ■  The C-reactive protein (CRP) is a plasma protein of the 
acute-phase response and may be useful in the diagnosis 
of RA. It elevates in response to tissue injury and infection 
and more accurately refl ects immune system activity than 

 ●  Initially rotate the leg in and out to loosen joint; then ex-
ternally rotate the leg and place inward stress on the knee. 

 ●  Slowly extend the knee (the leg should extend without pain). 

 ABNORMALITIES  Limited ROM in the knee joint can be 
caused by joint infl ammation, degeneration, or acute injury. 
Signifi cant crepitus indicates OA; however, some crepitus 
in an otherwise asymptomatic knee is normal. A “click” or 
“pop” elicited from a McMurray’s test is positive for a torn 
meniscus. Sudden locking of the knee, characterized as 
“buckling” or “giving out,” occurs with ligament injury. 

 Ankle and Foot  The ankle (tibiotalar) joint is a hinge joint 
that is the articulation of the tibia, fi bula, and talus. It is pro-
tected by ligaments on the medial and lateral surfaces. Ankle 
and foot symptoms typically have a local cause. 

 TECHNIQUE 

 STEP 1 Inspect the Ankle and Foot 
 ●  Position the standing patient facing you. 
 ●  Inspect the ankle and foot for any swelling, deformities, 
calluses, or lesions. 

 ●  Confi rm that the toes point straight and lie fl at. 
 ●  Inspect the height of the arches. 

 ABNORMALITIES  A cavus foot (i.e., abnormally high arch) 
or fl at foot may cause pain. 

 TECHNIQUE 

 STEP 2 Palpate the Joint Spaces of the Ankle 
 ●  Position the patient sitting on the examination table. 
 ●  Palpate the joint spaces of the ankle for tenderness, swell-
ing, and deformity (Fig. 17.23). 

 ●  Confi rm that the joint spaces feel smooth and depressed. 
 ●  Palpate the metatarsophalangeal and interphalangeal 
joints by grasping the metatarsophalangeal joints be-
tween the thumb and index fi ngers and then compressing 
the forefoot. 

 ●  Confi rm that this does not cause pain. 

 ABNORMALITIES  Tenderness and swelling within the ankle 
joint are often associated with local trauma. Crepitus may be 
associated with degeneration of the joints. Extreme tender-
ness of the metatarsophalangeal joints may be associated 

FIGURE 17.22  McMurray’s test.

FIGURE 17.23  Palpation of the ankle.
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determine the need for further testing. However, the Na-
tional Osteoporosis Foundation recommends BMD screen-
ing only when osteoporosis is suspected. The World Health 
Organization classifi es bone mass based on a T-score (num-
ber of standard deviations from the mean compared to bone 
mass of average young women). Normal bone mass defi ned 
as a T-score greater than  � 1, osteopenia as a T-score of  � 1 
to  � 2.5, and osteoporosis as a T-score of less than  � 2.5. 
The World Health Organization has developed an innova-
tive tool for estimating the 10-year probability of major 
fracture in untreated patients aged 40 through 90 years. The 
Fracture Risk Assessment Tool (FRAX) is a validated op-
tion for predicting risk based on extensive clinical evidence 
from a diverse population. The tool uses clinical risk factors 
and femoral neck BMD to identify individual fracture prob-
ability. Although FRAX may also show benefi t in predicting 
fracture risk in women undergoing treatment for osteopo-
rosis, the tool is not recommended for monitoring therapy. 

 Special Considerations 
 Pediatric Patients 
 Pediatric patients require that additional questions be asked 
of the patient or parent. 

 INTERVIEW  Was there any trauma to the infant during labor 
and delivery? Has the baby reached motor skill milestones 
at appropriate ages (e.g., sitting up alone, rolling over, 
crawling, and walking)? 

 ABNORMALITIES  Traumatic delivery increases the risk of 
fractures, especially of the clavicle and humerus. 

 INTERVIEW  What activities/sports does your child like to 
play? Does the child use protective safety equipment? 

 ABNORMALITIES  Sports activities increase the child’s risk of 
musculoskeletal injury. Use of safety equipment decreases 
the risk of injury. 

the erythrocyte sedimentation rate. The concentration of 
CRP is not affected by age or gender. Levels of CRP may in-
crease and decrease with worsening and improving of signs 
and symptoms. 

 ■  The erythrocyte sedimentation rate (ESR) is a nonspecifi c 
indicator of infl ammation. It is elevated in patients with 
acute and chronic infl ammatory processes, infections, and 
rheumatic diseases among other conditions. Although pa-
tients with localized or systemic infl ammatory disorders 
may have elevated ESR levels, the lack of specifi city of this 
test results in it providing more assistance in confi rming a 
diagnosis than in establishing one. 

 ■  Serum rheumatoid factor is an antibody-specifi c laboratory 
test that is positive in approximately two thirds of patients 
with RA. Like the ESR, this test also lacks specifi city be-
cause patients may have a diagnosis of RA without a posi-
tive test for rheumatoid factor. The presence of rheumatoid 
factor should be used as a tool to aid in establishing a di-
agnosis. A contemporary laboratory test that has shown 
to be just as sensitive but more specifi c than rheumatoid 
factor for the diagnosis of RF is that of anti-cyclic citrul-
linated peptide (anti-CCP) antibodies. These antibody pep-
tides may be detected in healthy individuals years before 
the onset of clinical RA and may be used in addition to 
rheumatoid factor in establishing a RA diagnosis. 

 ■  Synovial fl uid from a joint should be aspirated and evalu-
ated in patients with an effusion of unknown cause. Nor-
mal synovial fl uid is transparent. Infl ammatory fl uid is 
turbid because of the large numbers of leukocytes present. 
WBC counts of 5,000 to 50,000 cells/mm 3  are not uncom-
mon in infl amed joints. Septic joints may have even higher 
numbers of leukocytes ( � 75,000 cells/mm 3 ). The synovial 
fl uid of septic joints is often culture positive. 

 ■  Bone mineral density (BMD) is a strong predictor of fracture 
risk. The gold standard method of bone density assessment 
is to measure central skeletal BMD (hip and spine) by dual-
energy x-ray absorptiometry (DXA). Measurement at pe-
ripheral sites (forearm, heel, and phalanges) with ultrasound 
or DXA is commonly used for screening purposes and to 
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FIGURE 17.24  (A,B) ROM of the ankle and foot.
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contributing to the “waddling” gait. Women may experience 
CTS secondary to fl uid retention. Symptoms should resolve 
after delivery. 

   APPLICATION TO PATIENT SYMPTOMS 
 The pharmacist’s accessibility provides a unique advantage to 
assess patient symptoms, identify potential causes, evaluate 
current disease status, and guide patients toward appropriate 
treatment. Common symptoms of musculoskeletal disorders 
include pain, swelling, and stiffness or limitation of movement. 

 Musculoskeletal Pain 
 Pain is one of the most common—and least specifi c—
symptoms of the musculoskeletal system. The extent of pain 
can be localized to a single joint or the result of a systemic 
disease, causing generalized discomfort. It may be associated 
with a traumatic event, a systemic illness, or other muscu-
loskeletal disorders. Because musculoskeletal pain is highly 
nonspecifi c, the pharmacist must be able to assess and iden-
tify the actual cause. 

 Pain itself is a very subjective symptom. In addition to hav-
ing the patient rate his or her pain, the pharmacist must also 
observe for nonverbal signs to judge the severity of pain. Non-
verbal signs such as affected gait, wincing, and a haggard ap-
pearance also form a basis for evaluating the patient because 
many patients will not admit fully to having intolerance to pain. 

 Musculoskeletal Swelling or Edema 
 Swelling within the musculoskeletal system is often a sign of 
infl ammation. When a muscle or joint is edematous, it may 
also have local signs of erythema and limitation of movement. 
Swelling may indicate presence of fl uid on a joint as well and 
can be the result of an acute traumatic event or the mani-
festation of an ongoing, systemic infl ammatory condition. 
Swelling can play an important role when determining the 
overall diagnosis of a musculoskeletal complaint. 

 Stiffness and Decreased Range of Motion 
 Stiffness and decreased ROM are common complaints in pa-
tients with musculoskeletal disorders. They can occur inde-
pendently but are often associated. Unfortunately, like other 
musculoskeletal symptoms, they are also very nonspecifi c. 
Stiffness and decreased ROM can result from many things, in-
cluding acute trauma, overexertion, localized joint infl amma-
tion, deformity, or systemic disease. Because of this variability 
in causes, the pharmacist must elicit thorough subjective in-
formation and objective data to clearly assess the patient’s 
condition. 

 Musculoskeletal anomalies may result from genetic or 
fetal insults. Because of various pressures placed on the fetus 
in utero, manifestations may be seen in infants. Complete as-
sessment of the infant is an extensive undertaking, but the 
following practical points will assist the pharmacist in per-
forming a general musculoskeletal examination: 

 Inspect all extremities for symmetry in fl exion, position, 
and shape. 

 ■  Movements should be symmetrical. 
 ■  Check the hips routinely for congenital dislocation during 
the fi rst year of life. 

 An inspection of the leg lengths of the infant can be of 
assistance. Place the infant’s feet fl at on the table, and fl ex the 
knees up. One knee signifi cantly lower than the other may 
signify a dislocated hip. 

 Geriatric Patients 
 Because the aging process causes musculoskeletal changes, el-
derly patients also require that additional questions be asked 
of the patient or caregiver to assess the risk of injury. 

 INTERVIEW  Have you noticed any changes in your muscle 
strength recently? Have you had any problems with weak-
ness lately? Have you had any problems with falls or stum-
bling? If so, do you use mobility aids such as a cane or a 
walker to help you get around? 

 ABNORMALITIES  Elderly patients are at increased risk 
of falls, especially if they have musculoskeletal problems 
(e.g., OA). Use of mobility aids decreases this risk. 

 Physical assessment of an elderly patient follows that of a 
normal adult, although the patient’s response may be slowed. 
Decreased joint and muscle agility may cause diffi culties with 
motor function. Fine and gross motor function associated 
with activities of daily living may be affected because of this 
decrease in agility. Muscle atrophy may be apparent, leading 
to decreased total muscle mass. This can result from lack of 
use, such as seen in patients with arthritis, or from a loss of 
nervous innervation, such as seen in patients with diabetic 
neuropathy. During inspection, a broad base with feet widely 
spaced may be apparent. In addition, arms may be held away 
from the body to maintain balance. 

 Pregnant Patients 
 Assessment of the pregnant patient should be similar to that 
of a typical adult, with caution being used to avoid stress. 
Postural changes occur as pregnancy progresses because of 
the shifting forward of the center of gravity, including lordo-
sis, anterior cervical fl exion, kyphosis, and slumped shoul-
ders. Joints experience increased mobility and instability, 
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C A S E  S T U D Y  1 7 . 1
GJ is a 63-year-old woman who comes into the 
pharmacy wanting an over-the-counter pain reliever and 
asks the pharmacist what she recommends.

ASSESSMENT OF THE PATIENT
Subjective Information
A 63-YEAR-OLD WOMAN WANTING AN OVER-THE-COUNTER PAIN 
RELIEVER

TELL ME ABOUT THE PAIN THAT YOU ARE HAVING. 
 WHERE EXACTLY IS THE PAIN? In my left big toe.

WHEN DID IT START?  I just noticed it yesterday for the 
fi rst time.

HOW WOULD YOU CHARACTERIZE THE PAIN?  It is ter-
rible, almost like my left big toe is on fi re. I can barely 
wear my sock. At night, I am unable to sleep because 
just touch of my sheets is unbearable.

WITH 10 BEING THE WORST PAIN YOU HAVE EVER EXPE-
RIENCED, RATE YOUR PAIN ON A SCALE OF 1 TO 10.  Oh, 
it is without a doubt a 10.

DO YOU HAVE PAIN ANYWHERE ELSE?  No, just in my 
left toe.

WHAT MAKES THE PAIN BETTER AND WORSE?  Well, wear-
ing my shoe and walking on it seems to make it worse, 
and I haven’t tried anything for it yet—that’s why I’m here.

ANY OTHER SYMPTOMS?  No.

DID YOU INJURE YOUR FOOT RECENTLY?  No, not that 
I can recall. I wore heels to a wedding, which is not my 
normal footwear, but did not experience pain until 
3 days later.

HAVE YOU BEEN TAKING ANY OVER-THE-COUNTER 
MEDICATIONS OR ANY NEW MEDICATIONS?  No, I’ve just 
been taking my water pill and my sugar pill like I always 
do. Oh, and my blood pressure pill, too.

SO, YOU HAVE HIGH BLOOD PRESSURE AND DIABETES? 
 Yes.

WHAT OTHER MEDICAL PROBLEMS DO YOU HAVE? 
 None.

HAVE YOU BEEN EATING OR DRINKING ANY DIFFER-
ENTLY THAN USUAL?  Not really. The other night though, 
I probably had 3 pints of beer at the wedding reception. 
I don’t usually drink, and this was the fi rst time in several 
months that I have. In addition, they served a great din-
ner, the best prime rib I’ve had in a long time. I’m still full!

Objective Information
Computerized medication profi le:

 ■ Hyzaar 100-25 (losartan/hydrochlorothiazide): 1 tablet 
PO every day

 ■ Glucophage (metformin): 1,000 mg PO BID

 ■ Aspirin: 81 mg PO every day

Heart rate: 88 bpm
Blood pressure: 146/84 mm Hg
Blood sugar (random): 114 mg/dL
Monoarticular swelling and erythema of the left metatar-

sal phalangeal (MTP) joint

DISCUSSION
This case centers around GJ’s recent onset of pain in 
her left big toe. The pharmacist must determine if this 
pain is secondary to injury, a degeneration within the 
joint, or an infl ammatory disorder. The patient has a 
history of diabetes and hypertension, for which she is 
taking Glucophage and Hyzaar. In addition, she takes 
an aspirin daily for prevention of coronary heart disease. 
GJ describes the pain as being sudden in onset, with a 
fi re/burning sensation. The pain is localized to her great 
toe and cannot be associated with any recent injury. She 
has no other symptoms. Wearing her shoe has made 
the pain worse, and she hasn’t tried anything yet to help 
with the pain. She does state that she went to a wedding 
reception a few nights prior, but she does not recall any 
trauma to her foot. She also admits to having drinking 
more beer than is normal for her and a large meal at the 
reception. Her heart rate, blood pressure, and blood 
glucose are all slightly elevated. Physical examination of 
the patient’s foot revealed a tender, swollen, erythema-
tous great left MTP joint.

After evaluating all the subjective and objective 
information, the pharmacist suspects that GJ is suffer-
ing from an acute gout attack. The patient has a history 
of diabetes and hypertension and is on a medication 
containing a thiazide diuretic in combination with an an-
giotensin receptor blocker and a daily aspirin. Diuretics 
and high-dose salicylates have been implicated in the in-
duction of hyperuricemia. Although the patient was on a 
lower dose of aspirin, an additive effect may be seen. In 
addition, GJ has a history of hypertension and diabetes, 
which can increase his risk of renal dysfunction. If GJ 
does have renal dysfunction, it can cause a decrease in 
uric acid excretion. Overeating, especially with a high 
protein intake, and alcohol use may precipitate acute 
episodes of gout; GJ admits to these activities 2 days 
previously.

Because GJ is probably suffering from an acute 
gout attack, the pharmacist recommends that she make 
an appointment with her physician. The pharmacist 
educates GJ that her physician will likely prescribe a 
short-term NSAID to treat this acute attack. Any NSAID 
will work; however, indomethacin is often used with 
excellent results, starting with a high dose and then rap-
idly tapering off during the course of a week. Sulindac, 
another NSAID, is thought to be somewhat “renal 
sparing.” If the patient should need frequent abortive 
therapy, this may be a reasonable option, particularly if 
renal function declines.

GJ later returns with a prescription for indomethacin 
75 mg (immediate release) for one dose, followed by 
50 mg every 6 hours for 48 hours and then 50 mg every 
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8 hours for 24 to 72 hours. The patient is counseled to 
take the medication with food and to consult the phar-
macist if any side effects occur. The patient is also coun-
seled to avoid overeating and alcohol because these 
may precipitate another attack. Depending on patient 
response and attack frequency, prophylactic therapy 
may be warranted in the future. The pharmacist plans a 
follow-up call within the next 2 days to assess treatment 
of the acute attack and any potential adverse effects that 
may have occurred.

PATIENT CARE PLAN

Patient Name: GJ
Medical Problems:

Type 2 diabetes
Hypertension
Gout

Current Medications:
Hyzaar 100-25 1 tablet PO QD
Glucophage 1,000 mg PO BID
Aspirin 81 mg PO every day

S: A 63-year-old female complaining of severe, 
burning pain of the left great toe, which started 
yesterday. Rates pain at a 10 on a 1 to 10 scale. 
No other pain or symptoms. No recent trauma.

O: Monoarticular swelling and erythema of the left 
great MTP joint

Heart rate:  88 bpm
Blood pressure:  146/84 mm Hg
Blood sugar (random):  114 mg/dL

A: Probable acute gout attack
P: 1.  Refer patient to physician for prescription 

NSAID.
 2.  New prescription: indomethacin 75 mg 

(immediate release) for one dose, followed 
by 50 mg every 6 hours for 48 hours and then 
50 mg every 8 hours for 24 to 72 hours

 3.  Educate GJ regarding administration and 
possible adverse reactions of the drug.

 4. Educate GJ regarding lifestyle modifi cations.
 5.  Schedule follow-up phone call in 1 to 2 days 

to assess treatment.

Pharmacist:  Jane Kennedy, Pharm.D.

  S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Differentiate the signs and symptoms of gout versus 
acute musculoskeletal trauma. 

  2. What interview questions would elicit subjective symp-
toms of gout versus acute trauma? 

  3. Discuss nonpharmacological therapies that may be of 
benefi t to the patient. 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. Would you recommend prophylactic treatment for GJ? 
Why, or why not? 

  2. Synthesize a long-term approach to the pharmaceuti-
cal management of GJ’s case. What factors could be 
important as this patient grows older? 

C A S E  S T U D Y  1 7 . 1  ( c o n t i n u e d )

C A S E  S T U D Y  1 7 . 2
SN, a 68-year-old woman and a regular customer of the 
local community pharmacy, comes in to request a refi ll of 
her monthly meloxicam prescription to treat her OA. As 
the pharmacist proceeds with fi lling the prescription, a “re-
fi ll too soon” message comes up on the computer screen. 
The pharmacist quickly realizes the prescription was 
refi lled 15 days ago. When the pharmacist returns to the 
patient to question her use of the prescription, the patient 
is examining various over-the-counter antacid products on 
the shelf. The pharmacist asks the patient a series of ques-
tions to determine what is happening with her condition.

ASSESSMENT OF THE PATIENT
Subjective Information
A 68-YEAR-OLD WOMAN REQUESTING EARLY REFILL OF NSAID 
PRESCRIPTION

WHEN DID YOUR PAIN START INCREASING?  Over the 
past month or so, the pain has increased. I asked my 

dear friend who is a medical assistant what to do and 
found out I could increase the dose of the meloxicam, so 
most days I have needed to double my dose in order to 
make it through the day.

HOW MUCH PAIN MEDICATION WOULD YOU SAY YOU 
HAVE BEEN USING? HAVE YOU BEEN TAKING ANYTHING 
IN ADDITION TO YOUR MELOXICAM?  I am supposed 
to be taking one meloxicam daily, but recently, I have 
started taking two at a time on days where I really hurt. 
Other times, I will take a tramadol from my husband’s 
medicine cabinet along with my regular dose of 
meloxicam.

IS THE PAIN DIFFERENT IN NATURE THAN IT WAS BE-
FORE?  Not really, it just seems to be more intense. I am 
also starting to feel more pain in my knees, when it used 
to be primarily in my fi ngers and shoulders.
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YOU WERE LOOKING AT ANTACID PRODUCTS. ARE YOU 
HAVING ANY PROBLEMS WITH YOUR STOMACH?  Yes, my 
stomach has been giving me some problems lately. The 
past week or so, I have had a burning type of pain in 
the pit of my stomach. I thought maybe some antacids 
would help take care of it.

HAVE YOU NOTICED ANY BLOOD IN YOUR STOOL 
OR BLACK TARRY STOOLS? HAVE YOU VOMITED ANY 
BLOOD?  No.

HAVE YOU BEEN TO SEE YOUR DOCTOR LATELY?  No, I 
haven’t seen him for 10 months. I probably should sched-
ule another appointment soon, but I have been so busy.

Objective Information
Computerized medication profi le:

 ■ Meloxicam: 15 mg PO QD

 ■ Celexa (citalopram): 10 mg PO every day

 ■ Aspirin: 81 mg PO every day

Physical examination of extremities
Hands: minor deformities of the fi ngers; localized 

tenderness
Ankles: not examined
Knees: not examined

DISCUSSION
This case centers around SN’s increasing complaints of joint 
pain, particularly in her hands and shoulders. The patient 
who has been diagnosed with OA relays that her current 
dosage of anti-infl ammatory medication is not adequate, 
necessitating increased intake of prescription meloxicam 
and use of her husband’s tramadol prescription. In addition 
to the intensity of the OA increasing, the patient is also 
complaining of the occurrence of dyspepsia, which appears 
to be temporally related to the increase in pain medication 
consumption. Based on the subjective data gathered from 
the patient, the pharmacist suspects that the patient’s OA 
is progressing. Additionally, the pharmacist has concerns 
regarding the possible development of an NSAID-induced 
ulcer based on the dyspeptic complaints.

Anti-infl ammatory therapy is a common treatment 
for OA. However, the meloxicam dose of 30 mg daily is 
not providing adequate control of SN’s increasing pain. 
The maximum daily dosage of meloxicam is 15 mg, 
which SN is currently exceeding. The patient reports that 
she has been increasing the dose of anti-infl ammatory 
occasionally on her own in an attempt to control her 
pain. Additionally, the patient is complaining of dys-
peptic symptoms without evidence of gastrointestinal 
bleeding. SN’s age and high intake of NSAIDs put her at 
an increased risk of developing an NSAID-induced ulcer.

The pharmacist contacts the physician to recom-
mend switching to an alternative pharmacological 
agent, such as celecoxib or etodolac (less likely to 
induce GI disturbance). In addition, because of SN’s 
risk factors for the development of an NSAID-related 

ulcer, the pharmacist also recommends starting SN on 
daily proton pump inhibitor (PPI) therapy to prevent 
development of such a complication. The physician 
agrees with the recommendation, asking the patient 
to schedule a follow-up visit. The pharmacist discusses 
the new therapy with the patient, recommending that 
the celecoxib be taken with food, over-the-counter 
anti-infl ammatories be avoided, and that taking 
prescription medication not prescribed to her may be 
harmful and is against the law. Further education pro-
vided to the patient included instruction to vigilantly 
monitor for other signs or symptoms of ulcer devel-
opment. The pharmacist also counsels the patient to 
schedule a follow-up visit with the physician within the 
next few weeks. The pharmacist also plans to follow 
up with the patient when the next prescription refi ll 
is due and instructs her to call the pharmacy or her 
physician’s offi ce if the pain does not improve or if 
gastrointestinal symptoms develop.

PATIENT CARE PLAN

Patient Name: SN
Medical Problems:

Osteoarthritis
Postmenopausal

Current Medications:
Meloxicam: 15 mg PO QD
Celexa (citalopram): 10 mg PO every day
Aspirin: 81 mg PO every day

S: A 68-year-old woman presents with increas-
ing symptoms of OA and dyspepsia. Patient is 
increasing her dose of prescription NSAID and 
using husband’s prescription pain medication in 
order to address the joint pain.

O: Tender joints, minor deformities of the fi ngers
A: Progressing OA

Possible development of NSAID-induced ulcer

P: 1.  Call physician to discuss case and recom-
mend an alternative anti-infl ammatory 
therapy and prophylactic therapy for NSAID-
induced ulcer. Recommend to physician 
starting the patient on celecoxib 200 mg PO 
QD and adding omeprazole 20 mg PO QD. 
Physician agreed and prescribed the medica-
tions as recommended.

 2.  Educate patient regarding adverse ef-
fects of NSAID therapy, warning signs of 
NSAID-induced ulcer, nonpharmacological 
treatments for OA, and taking prescription 
medications not meant for her.

 3. Patient to see physician for follow-up visit
 4.  Follow up with patient with next prescription 

refi ll.

Pharmacist: Richard Feldstein, Pharm.D.
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 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Compare and contrast the signs and symptoms associ-
ated with OA and RA. 

  2. What interview questions are useful in eliciting subjec-
tive information concerning disease progression of OA? 

  3. Discuss nonpharmacological therapies that may be of 
benefi t to SN based on the current symptoms she is 
experiencing. 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. If the patient developed an NSAID-induced ulcer, what 
therapy recommendations for treating OA could be 
considered? 

  2. What nonpharmacological treatment modalities may 
be used in patients suffering from OA? 

C A S E  S T U D Y  1 7 . 3
EC, a 71-year-old woman, comes to the pharmacy to 
pick up her monthly prescription refi ll. On the day that 
she arrives, the pharmacy is sponsoring a health fair 
with the local pharmacy school and is offering several 
wellness checks free of charge. As EC is waiting for her 
prescription to be fi lled, she decides to take advantage 
of the BMD screening machine. After having her heel 
screened in the machine, she receives the results and 
comes to the counter to pick up her prescription. The 
results show a T-score that may indicate a diagnosis of 
osteoporosis and recommend she contact her physician 
to discuss. EC is very involved in her healthcare, and 
the pharmacist has been taking care of EC’s needs for 
many years. Before making an appointment with her 
physician, she asks the pharmacist for advice regard-
ing these results so she feels prepared to discuss her 
options.

ASSESSMENT OF THE PATIENT
Subjective Information
A 71-YEAR-OLD WOMAN WITH BMD RESULTS INDICATING POSSIBLE 
OSTEOPOROSIS

HAVE YOU HAD YOUR BONE MINERAL DENSITY 
CHECKED BEFORE?  No, I have not. I probably should 
have, but with the breast cancer 5 years ago, that was 
my main focus.

ARE YOU TAKING CALCIUM AND VITAMIN D SUPPLE-
MENTS?  I take two tablets of my Caltrate-D every morn-
ing and take my multivitamin every day. I do not drink 
milk as I am not fond of the taste.

WHAT ABOUT EXERCISE?  I try to walk each day, taking 
the dog out in the morning and at night. I also try to go 
to my swim exercise class twice a week, although I don’t 
always make it.

DO YOU HAVE A FAMILY HISTORY OF OSTEOPOROSIS? 
I probably do. My mother was a tiny little thing and 
seemed to shrink as she got older. By the time she 
passed away at 91 years old, she could barely stand up 
straight. No one ever diagnosed her with osteoporosis, 
but looking back, she probably had it.

HOW IS YOUR REFLUX?  I am still having trouble with it. 
I take my Nexium every day as prescribed, but when 
I miss a day or don’t watch what I eat, I have a ter-
rible time. My doctor told me I will likely be on the 
medication long term.

Objective Information
Medication profi le (including patient report):

 ■ Nexium (esomeprazole): 40 mg PO once daily

 ■ Multivitamin daily

 ■ Caltrate-D (calcium carbonate 500 mg � 
cholecalciferol 400 IU): two tablets PO daily

 ■ BMD screening: T-score �3.6

DISCUSSION
EC is a patient presenting to the pharmacist with results 
of an ambulatory BMD screening possibly indicating 
osteoporosis. Wanting to be informed prior to discuss-
ing with her physician, she is inquiring further informa-
tion on osteoporosis and the treatments.

The subjective information in this case is important, 
as it identifi es two areas of concern regarding treating 
EC’s potential osteoporosis. EC is a breast cancer sur-
vivor of 5 years and also has a history of moderate to 
severe gastroesophageal refl ux disease (GERD). National 
recommendations for the treatment of osteoporosis 
include estrogen therapy, raloxifene, bisphosphonate 
therapy, salmon calcitonin, denosumab, or teriparatide. 
Estrogen would likely not be a choice for treating EC 
due to her history of breast cancer. Oral bisphosphonate 
therapy should be used with caution in persons suffering 
from GERD, as it may exacerbate the condition. There 
is some evidence that raloxifene, a selective estrogen 
receptor modulator, may be of benefi t in the prevention 
of breast cancer. However, this therapy would need to 
be discussed between EC’s oncologist and primary care 
physician. The use of salmon calcitonin, IV bisphos-
phonate, denosumab, and teriparatide has no obvious 
concerns. In addition, EC is a Caucasian woman of small 
build and likely has a family history of osteoporosis. 
These factors also increase her risk of developing 
osteoporosis.

Other important factors in preventing or managing 
osteoporosis are exercise and calcium and vitamin D 
intake. Women older than the age of 50 years should 
have a daily intake of 1,200 mg calcium and 600 mg 
of vitamin D. As EC currently only received calcium in 
her diet, she may want to start a calcium supplement 
to ensure she is getting an adequate amount. Weight-
bearing exercise is also important. EC indicates she is 
currently walking each day, so encouraging to continue 
or increase this habit would be appropriate.
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The pharmacist makes recommendations regard-
ing calcium and vitamin D supplementation. Because 
EC is on a PPI, the patient should take a calcium 
citrate salt, as the carbonate form may not be ab-
sorbed due to acid suppression from her PPI therapy. 
Furthermore, EC’s dose of calcium citrate should be 
increased to achieve daily targets discussed earlier, 
and each dose should be no greater than 500 mg per 
dose. Ongoing exercise is encouraged. The pharma-
cist counsels EC to schedule an appointment with her 
physician to further explore the potential diagnosis of 
osteoporosis. She also provides educational materials 
and reliable website information regarding osteopo-
rosis so that EC may review treatment alternatives and 
be able to appropriately discuss treatment options 
with her physician.

PATIENT CARE PLAN

Patient: EC
Medical Problems:

History of breast cancer
GERD
Possible osteoporosis, based on ambulatory screening

Current Medications:
Nexium 40 mg PO every day
Caltrate-D two tablets PO daily
Multivitamin PO every day

S: A 71-year-old woman, breast cancer survivor and 
with history of GERD, receives results possibly 
consistent with osteoporosis on ambulatory BMD 
screening. Several risk factors for osteoporosis, 
including age, race, sex, build, and family history.

O: BMD screening: T-score �3.6
A: Possible osteoporosis based on screening BMD

P: 1.  Recommend follow-up visit to physician to 
discuss BMD screening results.

2.  Recommend changing supplementation 
of calcium to citrate form at 1,200 mg and 
vitamin D 600 to 800 mg daily.

3. Recommend daily weight-bearing exercise.
4.  Provided education and resources for various 

osteoporosis treatments based on personal 
history of breast cancer and GERD. Also 
encouraged to contact pharmacist with 
questions or concerns at any time.

Pharmacist:  Helen Gabriel, Pharm.D.

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What are specifi c signs or symptoms of osteoporosis? 
  2. What concerns are there with using estrogen therapy in 

this patient? 
  3. What concerns are there with using bisphosphonate 

therapy in this patient? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. Does raloxifene offer an advantage to this particular 
population of patients? 

  2. What options for weight-bearing exercise can you sug-
gest for persons with limited mobility? 

There are a few practical skills with which the pharmacist 
should be equipped in order to comprehensively assess 
a patient suffering from a musculoskeletal disorder. The 
following is a list of possible activities that could be in-
corporated into a skills lab session to give the student an 
opportunity to learn and practice the skills necessary to 
assess the musculoskeletal system

 ● Inspect, palpate, and measure ROM of major joints of 
the body (e.g., cervical spine, shoulders, elbow, wrist 
and fi ngers, hip, knee, and ankle).

Skill Development Activities

 ● Conduct the Phalen’s test and Tinel’s sign to assess for 
CTS.

 ● Use a heel bone density scan machine to measure bone 
density scores.

 ● Given patient specifi c parameters, calculate a FRAX 
score to estimate the probability of a major fracture 
in a patient.

 ● Using a standardized patient, use a pain assessment 
scale to elicit pain intensity.

 ● Using photographs of different joint deformities, iden-
tify characteristics associated with various musculo-
skeletal disorders.

 ● Using a standardized patient, weigh patients to deter-
mine potential weight loss benefi ts in OA.

 ● Following a patient interview and evaluation, recom-
mend calcium and vitamin D supplementation based 
on patient data including product comparisons.
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GLOSSARY TERMS

 ◗ Absence seizures
 ◗ Atonic seizures
 ◗ Cerebrovascular accidents
 ◗ Cluster headache
 ◗ Epilepsy
 ◗ Generalized seizures
 ◗ Graphesthesia
 ◗ Hyperrefl exia
 ◗ Migraine headaches
 ◗ Myoclonic seizures
 ◗ Parkinson’s disease
 ◗ Partial seizure
 ◗ Peripheral Neuropathy
 ◗ Retropulsion
 ◗ Seizure
 ◗ Status epilepticus
 ◗ Stereognosis
 ◗ Tension headaches
 ◗ Tonic-clonic seizures
 ◗ Transient ischemic attacks

ANATOMY AND PHYSIOLOGY OVERVIEW
The function of the nervous system is to receive, interpret, and respond 
to stimuli and thus, to maintain a network of coordination and con-
trol for the body. The two branches of the nervous system include the 
central nervous system and the peripheral nervous system (Fig. 18.1).

Central Nervous System
The central nervous system (CNS) consists of the brain and the spinal 
cord, and it is the control center for the entire nervous system, includ-
ing the peripheral nervous system. Within the CNS, sensory informa-
tion is correlated and interpreted; emotions and thoughts are formed; 
and muscles, organs, and glands are stimulated via outgoing nerve 
impulses.

Brain
The brain in the average adult consists of approximately 1,000 billion 
neurons and is one of the largest organs in the body. Brain tissue 
may be gray or white. Gray matter consists primarily of neuronal 
cell bodies. It covers the surfaces of the cerebral hemispheres, and it 
forms additional structures within the brain, such as the basal ganglia, 
the thalamus, and the hypothalamus. White matter consists primar-
ily of myelinated neuronal axons, which connect and transmit nerve 
impulses between different parts of the CNS.

Two internal carotid arteries, two vertebral arteries, and the basilar 
artery form the cerebral arterial circle (i.e., circle of Willis), which 
carries blood to the brain to supply oxygen and nutrients (Fig. 18.2). 
Even though the brain comprises approximately 2% of total body 
weight, it consumes approximately 20% of the body’s oxygen require-
ment at rest. If the brain’s oxygen supply is interrupted for as few as 
4 minutes, permanent brain damage may result.

The endothelial cells that line the capillaries supplying the brain are 
densely packed, forming a blood–brain barrier. This barrier selectively 
protects the brain from harmful substances and objects, such as bac-
teria, while allowing others through. Most lipid-soluble substances, 
glucose, oxygen, carbon dioxide, and water pass directly from the cir-
culating blood into the brain cells. Other substances, such as sodium 
and potassium, enter slowly. Passage may be passive, as is the case with 
water. Other substances, such as glucose, may require active transport.

The brain is also protected by the cranial bones, the cerebrospi-
nal fl uid (CSF), and the cranial meninges. The cranial meninges are 
connective tissue membranes that cushion the brain within the skull. 
They are continuous with the spinal meninges and are composed of 
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The gray outer layer (i.e., the cerebral cortex) contains sen-
sory, motor, and association areas, which are responsible for 
sensory information, muscular movement, and emotional and 
intellectual processes. The white matter underlying the cortex 
contains myelinated axons, which connect and transmit nerve 
impulses between different parts of the brain. The cerebrum 
is composed of two hemispheres, which are subdivided into 
the frontal, parietal, occipital, and temporal lobes (Fig. 18.4).

The frontal lobes control voluntary skeletal muscle move-
ments, speech formation, emotions, affect, and awareness 
of self. Processing of sensory data as it is received, as well 
as more complex functions, such as comprehension, reason-
ing, and awareness of body position (i.e., proprioception), 
occur in the parietal lobes. The occipital lobes are primarily 
responsible for vision. The temporal lobes are involved in the 
perception and interpretation of sound, speech, taste, smell, 
sight, and balance. In addition, the hippocampus, which plays 
a signifi cant role in the storage of long-term memory, is found 
within the temporal lobe.

three layers, which include the dura mater, arachnoid mater, 
and pia mater. The CSF is a clear body fl uid continuously 
circulating around the brain and the spinal cord, providing 
protection and nourishment. In addition, it regulates intra-
cranial pressure and aids in the clearance of waste products.

The brain has four principal divisions: (1) the cerebrum, 
(2) the diencephalon, (3) the cerebellum, and (4) the brainstem 
(Fig. 18.3). The cerebrum is situated on top of the brain-
stem and diencephalon, and it forms the bulk of the brain. 

FIGURE 18.1  The nervous system.
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provide sensory information from the peripheral nervous sys-
tem to the brain. Descending tracts provide motor information 
from the brain to the peripheral nervous system.

Spinal tracts also provide a means of integrating refl exes, 
or fast responses to stimuli in the internal or external envi-
ronment to maintain homeostasis. Refl exes may be classifi ed 
as cranial, somatic, or autonomic (visceral). Cranial refl exes 
involve cranial nerves and occur through the brainstem. 
Somatic refl exes occur through the spinal cord and involve 
skeletal muscle contraction. Autonomic, or visceral, refl exes 
involve cardiac muscle, glands, and smooth muscle. One is 
not usually aware of autonomic refl exes when they occur.

Refl exes occur when nerve impulses fl ow through a path-
way known as a refl ex arc (Fig. 18.5). For a refl ex arc to be 
complete and to elicit the desired refl ex, fi ve components are 
necessary: (1) sensory receptor, (2) sensory (i.e., afferent) neu-
ron, (3) integrating center, (4) motor (i.e., efferent) neuron, 
and (5) effector. The sensory receptor responds to a stimulus 
and triggers nerve impulses in the sensory neuron. The nerve 
impulses then travel along the axon to the integrating center, 
where they are relayed to a motor neuron. The motor neu-
ron then conducts these impulses to the effector, which is the 
muscle or gland that will respond. The response the effector 
makes is a refl ex. A refl ex may involve as few as two neurons 

The diencephalon consists of the thalamus, the hypothala-
mus, and the pineal gland, and it provides the relay centers 
for both the sensory and motor pathways (see Fig. 18.3). 
The thalamus functions as an interpreter and messenger of 
sensory information to the cerebral cortex. Maintenance of 
homeostasis and the endocrine system is provided by the 
hypothalamus, as are controlling processes and their drives 
(eating, sleeping, sexual activity). Body temperature is also 
controlled by the hypothalamus. The pineal gland secretes 
melatonin, which controls circadian rhythms.

The cerebellum accounts for approximately 10% of the 
brain’s volume. It is located at the back of the brain under 
the occipital lobe of the cerebrum. Despite its size in relation 
to the rest of the brain, more than half of the brain’s neurons 
are found there. The cerebellum is concerned with balance 
and posture, voluntary movement, and motor accuracy. Some 
language functions are also found there.

The medulla, pons, and midbrain form the brainstem, 
which is the pathway between the cerebral cortex and the 
spinal cord. The medulla physically connects the brain and 
the spinal cord. It contains all ascending (i.e., sensory) and 
descending (i.e., motor) tracks, and it controls many of the 
body’s involuntary functions (blood pressure, heartbeat, 
respiration, digestion). The pons links the cerebellar hemi-
spheres with the rest of the brain. Injury to this area may 
result in the loss of all muscle function (with the exception of 
ocular movement). The midbrain is responsible for voluntary 
movement, visual and auditory refl exes, and consciousness. 
The relay of information pertaining to pain, temperature, and 
touch also occurs in the midbrain at its base.

Spinal Cord
The vertebral column, ligaments, spinal meninges, and CSF pro-
tect the spinal cord. In young children, the vertebral column and 
the spinal cord grow longer with body growth. As children ap-
proach 5 years of age, however, the spinal cord no longer grows. 
Therefore, the spinal cord occupies only the upper two thirds of 
the vertebral canal. It consists of both gray and white matter. 
The gray matter is organized into an “H” shape, with ante-
rior and posterior horns, and it is surrounded by white tracts 
of nerves that serve as the highway for information between 
the brain and the peripheral nervous system. Ascending tracts 
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(one sensory and one motor) across a single synapse. Refl exes 
depend on intact sensory and motor fi bers, functional syn-
apses, and competent neuromuscular junctions and muscle 
fi bers. Deep tendon refl exes are examples of monosynaptic 
refl exes and involve specifi c spinal segments.

Peripheral Nervous System
The peripheral nervous system contains 12 cranial nerves, 
which enter and exit the brain, and 31 pairs of spinal nerves. 
Ten of the 12 cranial nerves arise from the diencephalon. 
Cranial nerves are either sensory in function or mixed, includ-
ing both sensory and motor functions. Cell bodies of sensory 
nerves lie outside the CNS, whereas cell bodies of motor fi bers 
lie within the CNS. Sensations perceived via afferent signals 
transmitted by sensory nerves include sense of proprioception 
(i.e., position), temperature, light touch, vibration, and pain. 
These stimuli travel to the brain through different pathways. 
The posterior column pathway is the sensory pathway for 
light touch, proprioception, and vibration. The lateral spino-
thalamic pathway conveys sensory impulses for temperature 
and pain. The anterior spinothalamic pathway communicates 
sensory impulses for crude touch and pressure. Identifying 
defi cits in any of these sensory impulses assists in directing 
further clinical investigation. The motor pathway extending 
from the motor cortex in the frontal lobe to the skeletal mus-
cles consists of pyramidal and peripheral nerve fi bers. Pyra-
midal nerve fi bers are associated with upper motor neurons, 
and peripheral nerve fi bers are associated with lower motor 
neurons. The 12 cranial nerves primarily supply the head and 
neck, except for the vagus nerve, which also supplies organs 
such as the heart and stomach (Table 18.1).

Thirty-one pairs of nerves emerge from the spinal cord: 
8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and 1 coccygeal 
(Fig. 18.6). All the spinal nerves are mixed nerves because they 
contain both sensory and motor fi bers. Within the spinal col-
umn, each spinal nerve separates out into the ventral and dorsal 
roots. The sensory fi bers of the dorsal root and the motor fi bers 
of the ventral root carry information to and from the CNS.

Knowledge of dermatomes (i.e., the bands of skin that are 
innervated by the sensory nerve root of a single spinal segment) 
can aid in localizing neurological lesions (Fig. 18.7). Their lev-
els are considerably more variable than those that have been 
mapped, however, and tend to overlap at the midline.

The peripheral nervous system is further divided into the 
somatic nervous system (SNS) and the autonomic nervous 
system (ANS). The SNS contains sensory neurons that inner-
vate skeletal muscle and convey information from receptors in 
the head, body wall, and extremities to the CNS. The motor 
responses of the SNS are voluntary. In contrast, the ANS con-
sists of sensory neurons that innervate smooth muscle, cardiac 
muscle, and glands that convey homeostatic information. The 
motor responses of the ANS are involuntary. The ANS is fur-
ther subdivided into the sympathetic system, which stimulates 
organs during stress, and the parasympathetic system, which 
stimulates organs for normal functioning.

Special Considerations
Pediatric Patients
Due to the rapid nature of development in young children, it 
is important to adapt the approach to physical assessment of 

TABLE 18.1  Cranial Nerves

Cranial Nerve Function

I: Olfactory Sensory: smell

II: Optic Sensory: vision

III: Oculomotor Motor: extraocular movement, 
upper eyelid

Parasympathetic: adjust lens 
and pupil constriction

IV: Trochlear Motor: downward and inward 
movement of the eye

Sensory: muscle sense

V: Trigeminal Motor: muscles of mastication

Sensory: touch, pain, and 
temperature in the eye, 
mucous membranes of the 
mouth and nose, scalp

VI: Abducens Motor: lateral movement of eye

Sensory: muscle sense

VII: Facial Motor: facial movements, close 
eye and mouth

Sensory: anterior two thirds of 
tongue, taste

VIII: Vestibulocochlear Sensory: hearing and balance

IX: Glossopharyngeal Motor: swallowing, salivary 
glands

Sensory: pharynx and posterior 
third of tongue, taste, carotid 
refl ex

X: Vagus Motor: palate, pharynx, larynx

Sensory: general sensation from 
pharynx, viscera, external 
auditory canal

Autonomic: gastrointestinal, 
cardiac

XI: Accessory Motor: voluntary swallowing, 
sternocleidomastoid and 
trapezius muscles

XII: Hypoglossal Motor: movements of the 
tongue

the neurological system. Assessment of functional tasks can 
be helpful when examining pediatric patients. Testing that 
could cause physical or emotional discomfort (i.e., pain sen-
sation) should be avoided unless deemed absolutely necessary. 
Involving the parent or caregiver in the process may improve 
the experience and effi ciency of the examination.

Geriatric Patients
As an individual ages, the number of neurons in the brain and 
the spinal cord decreases, which can produce changes that 
would be considered abnormal in a younger patient. Altera-
tions in hearing, vision, extraocular movements, and pupil-
lary reactivity may occur, as may decreases in muscle mass 
and vibration sensation. The nerve impulse velocity decreases 
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PATHOLOGY OVERVIEW
Neurological diseases can account for signifi cant morbidity 
and mortality throughout a patient’s life. Major neurological 
disorders include headache disorders, epilepsy, Parkinson’s 
disease, cerebrovascular accident (stroke), and peripheral 
neuropathies.

Headache Disorders
Headache disorders can be classifi ed as either primary or 
secondary. If the headache is a symptom of another disease, 
it is considered secondary. Causes of secondary headaches 
include:

 ■ Trauma
 ■ Tumors
 ■ Infection
 ■ Hypertension
 ■ Hormonal changes
 ■ Cerebrovascular bleed

Primary headaches consist of tension headaches, migraine 
headaches (with and without aura), and cluster headaches.

Tension Headaches
Tension headaches are the most common type of headache. 
They are generally characterized by a pressing “band-like,” 
nonpulsating, bilateral pain. Muscle contraction, particularly 
in the areas of the masseter or temporal muscles, can con-
tribute to the pain. Patients may note a twitching of these 
muscle groups. Physical activity does not usually aggravate 
tension headaches, although frequent tension headaches may 
be associated with depression or anxiety symptoms. Initial 
treatment consists of over-the-counter analgesics (e.g., aspirin 
or acetaminophen). If these agents are not effective, nonste-
roidal anti-infl ammatory drugs (NSAIDs), tricyclic antide-
pressants, prescription analgesics, or botulinum toxin A may 
be benefi cial. In addition, biofeedback or massage may be 
effective in some patients. Tension headaches occurring more 
than 15 days per month are considered chronic. Preventive 
therapy may be useful in patients with chronic headaches or 
in cases where individual headaches are long in duration or 
severe in nature.

Migraine Headaches
Migraine headaches are thought to result from a combina-
tion of vascular and neuronal mechanisms. Blood vessel di-
lation leads to nerve fi ber pressure and protein leakage that 
results in a pain-inducing sterile infl ammation. Changes in 
hormone levels may also contribute to the development of 
migraines. In contrast to tension headaches, migraine pain 
typically presents as pulsating or throbbing and may be 
worsened by physical activity. In addition, some migraine 
sufferers will also experience nausea, vomiting, photo-
phobia, and phonophobia. At least half of patients with 
migraines will experience a prodrome (an early warning 
signal), as early as a day ahead, alerting them to an impend-
ing headache. Approximately 10% of patients will expe-
rience an aura, which usually lasts less than 60 minutes. 

by as much as 10% with aging. Therefore, various responses 
take longer, and refl exes may decrease. There is also a de-
crease in the synthesis and metabolism of neurotransmitters, 
which may affect the transmission of signals across a synapse. 
Long-term memory may decrease with age as well; however, 
no decline in general intelligence should be seen unless a sys-
temic or neurological disorder develops.

Pregnant Patients
Specifi c alterations in pregnant patients are generally not 
well defi ned; however, neurohormonal changes in the 
hypothalamic-pituitary system are seen throughout preg-
nancy. These patients may experience headaches, numb-
ness or tingling in the hands, and changes in sleep patterns 
throughout their pregnancy.
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Auras typically manifest as sensory changes, including see-
ing fl ashing lights, tingling or numbness in the extremities, 
or altered smells. Headache pain generally begins within an 
hour of aura symptoms abating. Migraine headaches may 
last from 4 hours to 3 days.

Women generally experience migraine headaches more 
often than men, as do individuals with a family history of mi-
graine headaches. In women with a history of migraine head-
aches, 60% experience headache pain during menstruation. 
Migraines occur most commonly between the ages of 35 and 
40 years, with the onset of fi rst episode occurring as young as 
15 years of age. Many patients with migraine headaches also 
experience tension headaches. Factors that may precipitate 
migraine headaches include:

 ■ Medication change
 ■ Emotional stress
 ■ Sensory stimulation (e.g., light, sound, and odors)

 ■ Diet (e.g., high-fat foods and chocolate)
 ■ Hormonal changes
 ■ Changes in sleep or exercise patterns

Some patients experience relief from migraine headache 
pain by seeking out a dark, quiet room free from external 
stimuli. Mild migraine headaches may be treated with over-
the-counter analgesics. More severe pain is generally treated 
with prescription medications, including serotonin agonists 
(triptans), ergot alkaloid derivatives, and NSAIDs. Use of 
narcotic analgesics for migraine pain should generally be 
avoided due to the risk of rebound headache. Preventive ther-
apy should be considered when the severity, frequency, and/
or impact on patient quality of life dictates the need or when 
symptomatic treatments are ineffective or inappropriate. 
First-line medications for prophylaxis of migraines include 
�-blockers and anticonvulsants. Antidepressant medications 
may also be considered for prophylactic therapy.
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Cluster Headaches
Cluster headaches occur less frequently than other types of 
headaches, but can be debilitating for patients. These headaches 
occur more often in men than women and generally present ini-
tially between the ages of 30 and 40 years. The mechanism of 
cluster headaches is thought to be similar to migraines. Hypoxia 
is also thought to play a role in the development of cluster head-
aches. The pain is described as an excruciating, stabbing pain 
that is unilateral and occurs behind an eye. Patients may also 
experience tearing of the eye on the affected side, nasal stuffi -
ness, drooping of the eyelid, nausea, vomiting, phonophobia, 
and photophobia. Cluster headaches can be episodic or chronic. 
Most clusters last from 2 weeks to 3 months. Individual head-
aches generally last for 15 to 180 minutes but may occur with 
varying frequency. Remission generally occurs between clusters, 
with the average length being 2 years before another cluster 
begins. Oxygen therapy, injectable sumatriptan, and dihydro-
ergotamine have been useful for the abortive treatment of clus-
ter headaches. Preventive therapy should be prescribed for any 
patient with active cluster headaches. Agents such as verapamil, 
lithium, and topiramate have been used for prophylaxis.

Epilepsy
At some point during their lifetimes, approximately 8% of 
the general population will experience a seizure, which is a 
focal and/or generalized disturbance of neuronal electrical 
activity. Seizures may manifest as abnormal movements or 
sensations and may include alterations in refl exes, memory, 
or consciousness. The most recent defi nition of epilepsy put 
forth by the International League Against Epilepsy defi nes the 
diagnosis as any of the following:

 1. A minimum of two unprovoked (or refl ex) seizures oc-
curring more than 24 hours apart

 2. One unprovoked seizure in a patient believed to be high 
risk of experiencing another seizure in the next 10 years

 3. Diagnosis of an epilepsy syndrome

Although 70% of seizures are idiopathic, some are caused 
by mechanical disturbances (e.g., trauma and neoplasms), 
metabolic abnormalities, use of legal and illegal substances 
or their withdrawal, infection, and fever. Patients can have 
partial seizures, generalized seizures, or some combination 
thereof. Table 18.2 differentiates among some of the various 
seizure types.

Partial Seizures
Partial seizures begin in an area of the brain that is limited to 
one hemisphere, and they may be suggestive of an underlying 
focal brain lesion. Partial seizures can be classifi ed as simple 
partial, in which consciousness is preserved, or as complex 
partial, in which consciousness is impaired. Both simple and 
complex partial seizures may progress to a generalized sei-
zure (known as secondary generalization). Drugs that are 
U.S. Food and Drug Administration (FDA) approved for the 
initial treatment of partial seizures include carbamazepine, 
lacosamide, oxcarbazepine, phenobarbital, phenytoin, topi-
ramate, and valproic acid. Many others are approved as add-
on therapy. Complex partial seizures are the most common 
seizure type and are often refractory to treatment.

TABLE 18.2  Types of Seizures

Partial Seizures

Simple partial Symptoms may be sensory, motor, auto-
nomic, or psychic/emotional. Duration 
is usually less than 2 minutes. Patients 
are fully alert and able to interact.

Complex 
partial

Symptoms can be subtle or 
obvious, often taking the form of 
automatic, purposeless movement. 
Consciousness is altered.

Generalized Seizures

Tonic-clonic Major muscle groups undergo toxic 
extension followed by rhythmic 
contraction. Patient loses conscious-
ness and may be incontinent of bowel 
or bladder. A postictal state, including 
dizziness, drowsiness, and confusion, 
generally follows.

Absence Lapses of awareness for a few to several 
seconds, and then normal activities 
are resumed. May be mistaken for 
daydreaming.

Atonic Sudden loss of muscle tone. May cause 
head to drop suddenly (or the entire 
body to drop to the fl oor), depending 
on seizure length.

Myoclonic Shock-like jerks of a muscle or cluster of 
muscles.

Generalized Seizures
Generalized seizures are primarily differentiated by symp-
toms (see Table 18.2). Tonic-clonic seizures (formerly “grand 
mal”) are the most recognized seizure type. They are convul-
sive in nature and have a prolonged postseizure, or postictal, 
stage during which the person can experience symptoms such 
as fatigue, muscle pain, and confusion. Phenytoin, topira-
mate, phenobarbital, and carbamazepine are FDA approved 
for treatment initiation. Absence seizures are more common 
in children and may be initially confused with daydreaming. 
The impairment of consciousness, as well as the return to con-
sciousness, occurs very rapidly. Often, absence seizures cease 
in adulthood. Ethosuximide and valproic acid are FDA ap-
proved for treatment. Some antiepileptics may make absence 
seizures worse (e.g., carbamazepine, phenytoin). Myoclonic 
seizures are characterized by sudden and brief muscle con-
tractions, either in a single part of the body or the entire body. 
Atonic seizures present with a sudden loss of postural muscle 
tone, usually lasting only for 1 or 2 seconds. Both myoclonic 
and atonic seizures are less common than the other seizure 
types. Drugs employed for their treatment often include val-
proic acid and benzodiazepines.

Status Epilepticus
Status epilepticus is defi ned as recurrent seizure activity with-
out a seizure-free period in between or a seizure that lasts 
30 minutes or more. Depending on the seizure type, status 
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Dopamine replacement (carbidopa/levodopa), dopamine 
receptor stimulants (dopamine agonists), and prevention of 
dopamine breakdown (monoamine oxidase-B inhibitors, 
catechol-O-methyltransferase inhibitors) are the mainstays of 
therapy. Supportive care, including exercise, physical therapy, 
speech therapy, and psychological support, is an important 
component in treatment.

Cerebrovascular Accidents
When episodes of either ischemia or hemorrhage occur in the 
CNS, there is a risk for subsequent neurological dysfunction. 
Risk factors for developing cerebral ischemia may be vascular 
or cardiac in nature, although other diseases and lifestyle 
choices may contribute. Risk factors include:

 ■ Hypertension
 ■ Hyperlipidemia
 ■ Diabetes mellitus
 ■ Increased age

epilepticus may be considered a medical emergency. In this 
case, if untreated, status epilepticus can cause permanent neu-
rological damage and even death. Both convulsive and non-
convulsive seizures may be present.

Status epilepticus can be idiopathic or secondary to with-
drawal of antiepileptic medication, alcohol withdrawal, drug 
toxicity, CNS infection, metabolic disorders, and cerebrovas-
cular disease. Treatment is generally initiated with an intrave-
nous benzodiazepine, and then the patient is transitioned to a 
long-acting medication.

Parkinson’s Disease
Parkinson’s disease is a chronic, progressive disease that 
occurs in 1% to 3% of the population. The cardinal symp-
toms of Parkinson’s disease include tremor at rest (although it 
may become constant with disease progression), bradykinesia, 
rigidity, and postural instability (which is not usually present 
at the time of diagnosis). Symptoms may vary from patient 
to patient. The staging of Parkinson’s disease is provided in 
Table 18.3. In the early stages, symptoms begin unilaterally 
and then spread to the opposite side (Box 18.1). Most cases 
of Parkinson’s disease occur in individuals who are older than 
50 years of age, but a small percentage have young-onset 
Parkinson’s disease. The cause of Parkinson’s disease is usu-
ally unknown. The disease has been linked to genetic and en-
vironmental factors. Medication-induced parkinsonism must 
be ruled out (Box 18.2). Other causes of tremor (e.g., medica-
tions, essential tremor) should be considered in the absence of 
additional symptoms of Parkinson’s disease.

Parkinson’s is a disease of the extrapyramidal system of 
the brain—specifi cally, of the basal ganglia, which is respon-
sible for the maintenance of posture and muscle tone as well 
as for the regulation of voluntary smooth motor activity. The 
neurotransmitter dopamine is synthesized in the cell bodies 
of the neurons in the substantia nigra within the basal gan-
glia, and the loss of these neurons causes the symptoms of 
Parkinson’s disease. Because dopamine is progressively lost 
within the nigrostriatal tracts, there is a relative increase in 
the activity of the neurotransmitter acetylcholine as well as 
an onset and increase in severity of Parkinson’s symptoms. 
As a threshold, approximately 70% to 80% of the dopami-
nergic neurons in the substantia nigra are lost before the onset 
of symptoms.

SIGNS
 ■ Lewy bodies in the substantia nigra
 ■ Cogwheel rigidity
 ■ Shuffl ing gait
 ■ Frozen, mask-like face
 ■ Postural instability
 ■ Micrographia
 ■ Retropulsion
 ■ Hypophonia
 ■ Slow movement (bradykinesia)
 ■ Freezing in place
 ■ Slowed blink rate
 ■ Pill-rolling tremor at rest
 ■ Drooling

SYMPTOMS
 ■ Weakness
 ■ Depression
 ■ Dementia
 ■ Sexual dysfunction
 ■ Sleep disturbances
 ■ Diffi culty swallowing

18.1 Signs and Symptoms of 
Parkinson’s Disease

18.2 Medications That Can Induce 
Parkinsonism

 ■ Amiodarone
 ■ Antipsychotics/neuroleptics
 ■ Lithium
 ■ Methyldopa
 ■ Metoclopramide
 ■ Phenothiazine antiemetics
 ■ Selective serotonin reuptake inhibitors (SSRIs)
 ■ Valproic acid

TABLE 18.3  Staging of Disability in Patients 
with Parkinson’s Disease

Stage I Unilateral involvement only. Minimal or no 
functional impairment.

Stage II Bilateral involvement. Posture and gait 
affected. Minimal disability.

Stage III Moderate to severe functional impairment. 
Equilibrium affected. Marked slowing of 
movement.

Stage IV Severe symptoms. No longer able to live 
alone. May still be able to ambulate but 
with limited success.

Stage V Unable to ambulate. Requires constant care.
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that the pharmacist will see is diabetes. Approximately half of 
all patients with diabetes develop some degree of peripheral 
neuropathy during the course of their disease. Other chronic 
conditions that may cause peripheral neuropathy include ure-
mia secondary to renal failure and chronic liver disease. Other 
possible causes include oncology-related issues, including 
chemotherapy and radiation therapy, autoimmune conditions 
(e.g., rheumatoid arthritis, systemic lupus erythematosus, 
HIV/AIDS), vitamin defi ciencies (e.g., vitamin B12), trauma or 
nerve compression, and medications. Common medications 
associated with peripheral neuropathy include metronida-
zole, hydralazine, certain sulfonamides, amiodarone, nitrofu-
rantoin, triptans, and phenytoin. When pain associated with 
peripheral neuropathy is present, it is generally described as 
tingling or burning. More specifi c signs and symptoms of 
peripheral neuropathies are listed in Box 18.4 and depend on 
the nerves that are affected. Treatment is aimed at control-
ling symptoms. Medications that have been successfully used 
to treat peripheral neuropathy include tricyclic antidepres-
sants, anticonvulsants, duloxetine, venlafaxine, NSAIDs, and 
capsaicin. However, treatment is diffi cult, and many patients 
report a lack of satisfaction with currently available therapies.

SYSTEM ASSESSMENT

Subjective Information
When assessing the nervous system, subjective patient infor-
mation can provide valuable data; therefore, it is important 
for the pharmacist to ask the patient appropriate questions.

Headache
INTERVIEW  Do you ever experience headaches? How often 
do you experience headaches? How long do they last? Can 
you tell that it is coming on? Is there anything that you have 
noticed that triggers or precipitates a headache?

ABNORMALITIES  Approximately 10% of patients with mi-
graine experience an aura before their headache, whereas 
many more will describe experiencing a prodrome the day 
before headache onset. The duration of a migraine head-
ache is typically 4 to 72 hours, whereas cluster headache 
lasts from 15 minutes to 3 hours. Tension headache duration 
is variable. Patients who experience pain at least 15 days 

 ■ Sickle cell disease
 ■ Coagulation disorders
 ■ Cigarette smoking
 ■ Family history

The signs and symptoms of cerebrovascular disease are 
listed in Box 18.3. The most common causes of cerebrovascular 
disease include hypertension and atherosclerosis. Cerebrovas-
cular disease generally presents as either a cerebrovascular 
accident or transient ischemic attack.

Cerebrovascular accidents are categorized as either isch-
emic or hemorrhagic in nature. Ischemic strokes are charac-
terized by a lack of blood supply to provide adequate oxygen. 
Hemorrhagic strokes present with bleeding directly into the 
brain tissue or the CSF that surrounds the brain and spinal 
cord. If patients present with potential signs or symptoms of a 
stroke (see Box 18.3), they should immediately be transported 
to an emergency facility for assessment. In order to identify 
the type of stroke, and therefore the appropriate treatment, a 
computed tomography scan will be conducted. If patients pre-
sent with ischemic stroke and meet therapy criteria, they may 
be candidates for reperfusion through thrombolytic therapy. 
Generally, treatment with the thrombolytic agent tissue plas-
minogen-activating factor (tPA) within 3 to 4 hours of onset 
of stroke is associated with the best outcomes. Depending on 
the type of stroke, long-term therapy with antiplatelet agents 
(e.g., aspirin, clopidogrel) or anticoagulants (e.g., warfarin, 
dabigatran) may be indicated.

Transient ischemic attacks (TIAs) are reversible episodes 
of ischemia that do not result in lasting neurological defi cit. 
These are sometimes referred to as mini-strokes. Symptoms 
of TIAs resolve within 24 hours. Patients who have presented 
with a TIA may receive an antiplatelet agent for prophylaxis 
to prevent a cerebrovascular accident.

Peripheral Neuropathy
Peripheral neuropathy results from nerve damage that occurs 
in the peripheral nervous system. Although the causes of 
peripheral neuropathies are numerous, the most likely cause 

18.4 Signs and Symptoms of 
Peripheral Neuropathy

SIGNS
 ■ Decreased vibratory sensation
 ■ Decreased temperature and touch sensation

SYMPTOMS
 ■ Burning
 ■ Weakness
 ■ Numbness
 ■ Tingling
 ■ Glove or stocking sensation
 ■ Constipation
 ■ Pain

18.3 Signs and Symptoms of 
Cerebrovascular Accident

SIGNS
 ■ Infarct or hemorrhage on computed tomography scan
 ■ Vital sign changes
 ■ Pupil changes
 ■ Paralysis
 ■ Aphasia
 ■ Slurred speech
 ■ Facial droop

SYMPTOMS
 ■ Weakness
 ■ Numbness
 ■ Visual changes
 ■ Dizziness
 ■ Sudden, severe, and unexplained headache
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ABNORMALITIES  Some patients experience abnormal sen-
sations prior to seizure onset. Knowing this may be helpful 
in allowing patients to keep themselves safe during seizure 
activity. Patients remain conscious and able to interact with 
certain seizures types (e.g., simple partial). Altered con-
sciousness occurs with other types of seizures, and patients 
may not be able to describe their experience. Episodes of 
incontinence or injury may occur, especially with generalized 
tonic-clonic seizures. The existence or absence of confusion 
after a seizure may also be useful in determining seizure 
type.

ABNORMALITIES  See Table 18.2 for the differences be-
tween seizure types.

INTERVIEW  Have you recently started or stopped any of 
your medications or had dosage adjustments? Do you con-
sume alcoholic beverages? If so, how often do you drink and 
how much alcohol do you consume in one sitting? Do you 
take any illegal substances or street drugs?

ABNORMALITIES  Some prescription medications may 
cause seizures or lower the seizure threshold in patients who 
are susceptible. In addition, abrupt discontinuation of some 
medications may result in seizure activity. The use of or with-
drawal from both alcohol and illegal drugs are frequently 
associated with seizure activity.

Peripheral Neuropathy
INTERVIEW  Describe what you feel. Are the sensations 
constant or intermittent? If intermittent, how frequently do 
they occur? Where do you generally experience the sensa-
tions?

ABNORMALITIES  Patients may present with a number of 
different symptoms. Understanding the symptoms will assist 
in providing useful information to patients in managing 
their condition. Patients presenting with painful neuropathy 
may need prescription medication to provide them relief. 
Patients with numbness should be counseled to be aware of 
the potential of injury and the need for vigilance in keeping 
safe. The location of the numbness and tingling can guide 
the examiner in the physical examination to determine the 
placement of a nerve injury.

INTERVIEW   What chronic medical conditions do you have? 
Have you had any accidents or signifi cant injuries? Does 
your job or do your hobbies require you to engage in repeti-
tive motion? Are you taking any routine nonprescription or 
prescription medications? Do you consume alcohol? If so, 
how often do you drink and how much do you consume in 
one sitting? Has anyone in your family experienced similar 
symptoms?

ABNORMALITIES  Peripheral neuropathies are associated 
with a number of medical conditions, including a history 
of trauma. Repetitive motions (typing, assembly-line work) 
may also be associated with the development of neuropa-
thy. Diabetes is the most common cause of neuropathy that 
a pharmacist is likely to encounter. Alcohol abuse may be 
associated with neuropathy. Patients with a history of sub-
stance abuse should be referred for treatment. New-onset 
or worsening neuropathy may be associated with a chronic 

out of the month are considered to have chronic headaches. 
Triggers are patient specifi c but may include any interrup-
tion in normal routine, specifi c foods, or medications.

INTERVIEW  Describe the pain. What is the quality? How 
severe is it? Does it impact your daily life?

ABNORMALITIES  Migraine headaches are generally de-
scribed as a pulsating or throbbing pain; tension headaches 
as a pressure or squeezing pain; and cluster headaches as 
a sharp, stabbing pain. Frequency and severity of pain, and 
impact on daily life, are determinants for identifying candi-
dates for prophylactic therapy.

INTERVIEW  Where do you feel the pain? Please point to 
the area where you feel the pain is. Is it on one side of the 
head or on both?

ABNORMALITIES  Migraine and cluster headaches are 
more often unilateral, occurring on one side of the head. 
Tension headaches are generally bilateral. Migraine pain 
is generally temporal but can radiate into the jaw or neck. 
Cluster headache pain typically occurs behind an eye. It is 
important to remember that there are exceptions to these 
general descriptions.

INTERVIEW  What makes the headache better or go away? 
What makes it worse?

ABNORMALITIES  Migraine headaches are often made 
worse by activity. A dark, quiet room or sleep may help to 
relieve headache pain. Identifi cation of medications that 
have worked or failed in the past should be included in the 
treatment plan.

INTERVIEW  Do you notice any other symptoms with your 
headache?

ABNORMALITIES  During cluster headaches, patients can 
experience tearing or rhinorrhea on the affected side. Nau-
sea, vomiting, photophobia, and phonophobia classically 
occur with migraine and cluster headaches but are gener-
ally not associated with tension headaches. The ability of the 
patient to tolerate oral medications should be considered 
when recommending a therapy.

Seizures
INTERVIEW  How often are you having seizures and how 
long do they last?

ABNORMALITIES  Patients who are experiencing multi-
ple seizures each day, or seizures that are occurring close 
together, may be at risk for developing status epilepticus 
and should be referred for immediate evaluation. Different 
types of seizures have variable durations. Some seizures 
last for a few seconds, whereas others may last for several 
minutes. This knowledge may help determine the type of 
seizure a patient is experiencing.

INTERVIEW  Are there any warning signs? Can you asso-
ciate any event or activity that may be associated with the 
onset of a seizure? Describe what happens to you when you 
think you are having a seizure. Do you lose time during your 
seizures? How do you feel after the seizure is over?
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involuntary movement of the eye or eyes in a side-to-side, up 
and down, or rotary pattern.

Cranial Nerve V: Trigeminal  Assessment of cranial nerve V 
is illustrated in Figure 18.8.

TECHNIQUE

STEP 1 Inspect and Palpate the Face
 ● Observe the face for muscle atrophy or deviation of the 
jaw to one side.

 ● While palpating the masseter and temporal muscles, have 
the patient clench the teeth. Note the strength of the 
muscle contraction.

ABNORMALITIES  A unilateral weakness occurs with a cra-
nial nerve V lesion. A bilateral weakness can occur with ei-
ther peripheral nervous system or CNS involvement.

C A U T I O N

Cranial nerve V may be diffi cult to assess in patients without 
teeth.

TECHNIQUE

STEP 2 Evaluate Superfi cial Touch Sensations
 ● Have the patient close his or her eyes.
 ● Lightly touch each side of the face at the scalp, cheek, and 
chin areas. Alternate using the sharp and smooth edge of 
a paper clip or a broken tongue blade.

C A U T I O N

Do not use a predictable pattern. Do not cause the patient pain.

disease that is undiagnosed or inadequately controlled, 
resulting in the need for referral. Family history may suggest 
a hereditary neurological condition or undiagnosed medi-
cation condition that could be contributing to neuropathy. 
Medication history can help rule out a drug-related cause.

Objective Information
Objective information pertaining to the nervous system primar-
ily includes the physical assessment of cranial nerves, gait, bal-
ance, senses, and refl exes. Diagnostic tests frequently performed 
during the assessment of neurological conditions include vari-
ous scans of the brain and spine and electroencephalograms.

Physical Assessment
Physical assessment of the nervous system is complex, and 
for effi ciency, certain portions should be integrated with other 
parts of the patient’s examination (e.g., cranial nerves can be 
observed during examination of the head and neck). A neu-
rological examination should be organized into fi ve sections: 
(1) mental status, (2) cranial nerves, (3) the motor or mus-
culoskeletal system, (4) the sensory system, and (5) refl exes.

Cranial Nerve I: Olfactory  Ordinarily, taste and smell are 
not evaluated unless a problem is suspected. Quite often, pa-
tients do not recognize that they have diminished sensation. 
Therefore, when sensory loss is suspected, test the relevant 
cranial nerve.

TECHNIQUE

STEP 1 Test for Sense of Smell
 ● Use a strong but nonirritating odor (e.g., peppermint 
[toothpaste for example] or vanilla).

 ● Ask the patient to close both eyes and to occlude one 
nostril.

 ● Place the substance beneath the patient’s nose.
 ● Ask the patient to inhale through his or her open nostril 
and identify the smell.

ABNORMALITIES  Normally, smell decreases as patients 
age; however, any asymmetry is important. Upper respira-
tory tract infections, tobacco or cocaine use, a frontal lobe 
lesion, or a fracture in the nasal area can all cause an abnor-
mal sense of smell.

Cranial Nerve II: Optic  The optic nerve is generally tested 
during the eye examination, which includes visual acuity, vi-
sual fi elds, light refl ex, and direct inspection. (See Chapter 9 
for assessment of cranial nerve II).

Cranial Nerves III, IV, and VI: Oculomotor, Trochlear, and 
Abducens  Movement of the eyes through the six cardinal 
points of gaze; pupil size, shape, response to light, and ac-
commodation; and opening of upper eyelids are described 
in Chapter 9. Although the assessment technique is not de-
scribed here, the pharmacist should be aware of potential 
abnormalities with cranial nerves III, IV, and VI that may 
relate to use of medication. For example, certain antiseizure 
medications may cause nystagmus, which is the constant, 

FIGURE 18.8  Assessment of cranial nerve V.
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 ● Touch the tip of a cotton swab dipped in sweet, sour, salty, 
or bitter liquid to the anterior portion of the tongue.

 ● Observe for unusual facial movements, tics, and asymme-
try of expression.

ABNORMALITIES  With a facial nerve lesion, weakness will 
be noted on one entire side of the face. With a central le-
sion, the forehead will be unaffected. In unilateral facial 
paralysis, the mouth droops on the affected side when the 
patient smiles or grimaces. The inability of the examiner to 
pull the eyelids open, force the lips apart, or force air out 
of the mouth by pushing on the cheeks is a sign that facial 
strength is not intact. The inability to differentiate between 
taste sensations implies there is an abnormality of the facial 
nerve.

Cranial Nerve VIII: Acoustic  Hearing is evaluated using 
an audiometer or the simple screening tests described in 
Chapter 9. A very simple examination for auditory acuity is 
to rub the thumb and forefi nger together approximately 2 in 
from the ear. Patients should be referred for additional testing 
if they are unable to detect the rubbing sound. The Romberg 
test can be used to test vestibular function; however, because 
it is more commonly used to assess gait and balance, it is out-
lined later in this chapter.

Cranial Nerves IX and X: Glossopharyngeal and Vagus 
 The technique for assessing the gag refl ex and looking for ele-
vation of the palate by saying “ah” is described in Chapter 10. 
Specifi cally, the examiner should watch for symmetrical el-
evation of the palette, which will be impaired if a unilateral 
weakness is present. Similarly, differences in the strength of 
the gag response on either side suggest an abnormality.

Cranial Nerve XI: Spinal Accessory   Assessment of cranial 
nerve XI is illustrated in Figure 18.11.

TECHNIQUE

STEP 1 Observe Motor Function
 ● Inspect for atrophy or abnormalities from behind the 
patient.

TECHNIQUE

STEP 2 (Continued)
 ● Ask the patient to identify each instance of touch and note if 
increased pressure is necessary for identifi cation of contact.

 ● Ask the patient to report the sensation as dull or sharp.

ABNORMALITIES  Absence of the sense of touch can be 
caused by tumor, trauma, trigeminal neuralgia, or sequelae 
of alcohol ingestion.

TECHNIQUE

STEP 3 Test for the Corneal Refl ex
Assessment of the corneal refl ex is illustrated in Figure 18.9.

 ● Ask the patient look up and away from you and approach 
from the other side.

 ● Lightly touch the cornea of one eye with a cotton wisp.
 ● Repeat with the other side.
 ● A symmetrical blink refl ex should occur.

C A U T I O N

Contact lenses, if worn, should be removed. Patients with 
contact lenses may have a decreased or absent corneal refl ex.

Cranial Nerve VII: Facial   Assessment of cranial nerve VII is 
illustrated in Figure 18.10.

TECHNIQUE

STEP 1 Observe Motor Function
 ● Have the patient perform the following expressions:

 ● Raise the eyebrows.
 ● Tightly squeeze the eyes shut.
 ● Wrinkle the forehead.
 ● Frown.
 ● Smile.
 ● Show the teeth.
 ● Purse the lips to whistle.
 ● Puff out the cheeks.

FIGURE 18.9  Assessment of corneal refl ex.

FIGURE 18.10  Assessment of cranial nerve VII.
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Cranial Nerve XII: Hypoglossal

TECHNIQUE

STEP 1 Inspect the Tongue
 ● Inspect the tongue as it lies on the fl oor of the mouth. 
Look for any atrophy or twitchings.

 ● The patient should be asked to protrude his or her tongue. 
The examiner should look for any deviations to one side, 
atrophy, or asymmetry.

ABNORMALITIES  Atrophy and twitching suggest periph-
eral nerve disease. If a lesion is present, the protruded 
tongue will deviate to the weak side.

Motor System  Abnormal positions of the body during 
movement and at rest can alert you to neurological defi cits 
such as paralysis. Inspect for atrophy of muscles, muscle tone, 
and strength. In addition to the physical examination tech-
niques described in Chapter 17, gait, balance, and coordina-
tion should be examined.

Gait and Balance

TECHNIQUE

STEP 1 Assess the Patient’s Gait
Gait can be changed by both musculoskeletal and neu-
rological disorders. Chapter 17 details the technique to 
examine gait; however, alterations in gait that result from 
neurological abnormalities are discussed here.

ABNORMALITIES  Gait can be abnormal in many ways 
(Fig. 18.12). The following are among the most commonly 
observed abnormalities of gait:

 ● Internal rotation of the leg with an inverted foot and plan-
tar fl exion in combination with circular movement of the 
leg is characteristic of hemiplegia. This type of gait is 
frequently present in patients with a history of a cerebro-
vascular accident.

 ● Scissoring (legs crossing one another during walking) is 
indicative of paraplegia. Patients with multiple sclerosis 
may exhibit this type of gait.

 ● A wide-based gait with staggering is a characteristic of 
cerebellar ataxic gait. These patients may appear to be 
intoxicated and in fact may be under the infl uence of 
medications, recreational drugs, or alcohol.

 ● A wide-based gait with particularly deliberate foot to fl oor 
contact may indicate sensory ataxia. Patients who exhibit this 
type of gait have a tendency to watch their feet. This walking 
pattern may be exhibited by patients with polyneuropathy.

 ● A slow gait with short steps and a tendency to walk on the 
balls of the feet are common features of a parkinsonian 
gait. In addition, arm swing may be diminished or absent 
and involuntary acceleration (festination) may occur.

 ● A gait with abrupt, unpredictable, jerking or lurching move-
ments is defi ned as choreic. Patients with Huntington’s dis-
ease exhibit this type of non-stereotyped gait.

 ● Limping, or favoring one leg over the other, for the pur-
pose of pain avoidance is known as an antalgic gait. This 
may indicate hip abnormality or an injury.

 ● The patient should shrug both shoulders upward while 
you attempt to press the shoulders down against your 
hands.

C A U T I O N

If the patient is experiencing any pain, the examiner should 
minimize pressure or this part of the exam should be 
eliminated.

 ● The patient should be instructed to turn his or her head 
to one side. You should exert pressure against the side of 
the face near the jaw with your palm, attempting to force 
the head to turn toward the front. The patient should be 
asked to resist this force.

C A U T I O N

If the patient is experiencing any pain, or has a history of 
temporomandibular joint disease, the examiner should min-
imize pressure or this part of the exam should be eliminated.

ABNORMALITIES  Sternocleidomastoid weakness will be 
indicated if the examiner is able to force the patient’s head 
forward. A nerve abnormality involving the trapezius muscle 
may be present if asymmetry is noted in the strength of the 
shoulder shrug on one side.

A

B

FIGURE 18.11  Assessment of cranial nerve XI. (A) Shrugging 
shoulders against pressure. (B) Turning head against pressure.
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C A U T I O N

Stand close enough to catch the patient in case he or she falls.

ABNORMALITIES  A normal response is to take a step 
backward to avoid falling. Retropulsion, or falling backward 
when you pull on the patient’s shoulders, is a sign of postural 
instability, as seen in Parkinson’s disease.

Coordination  Coordination requires that four areas of 
the nervous system work in an integrated way. These areas 
include:

 ■ The motor system
 ■ The cerebellar system
 ■ The vestibular system
 ■ The sensory system

TECHNIQUE

STEP 1 Assess the Patient’s Ability to Perform Rapid, 
Alternating Movements

 ● The patient should be asked to pat his or her knees with 
both hands, lift the hands up, turn the hands over, and pat 
the knees with the back of the hands at an increasing rate 
of speed.

TECHNIQUE

STEP 2 Perform the Romberg test
The Romberg test is illustrated in Figure 18.13.

 ● The patient should be asked to stand up, with his or her 
feet together and arms to the side.

 ● Once the patient is in a stable position, he or she should 
close his or her eyes and hold that position for 20 to 
30 seconds.

C A U T I O N

Stand close to catch the person in case he or she falls.

ABNORMALITIES  A person should be able to maintain 
posture and balance without visual orientation. A positive 
Romberg sign is indicative of impairment in the sense of 
joint position in the lower extremities.

TECHNIQUE

STEP 3 Assess the Patient’s Balance
 ● Have the patient stand in front of the examiner facing the 
opposite direction.

 ● The examiner should exert a quick tug on the patient’s 
shoulders from behind.

A

D E

B C

FIGURE 18.12  Abnormalities of gait. (A) Spastic hemiparesis. (B) Spastic diplegia (scissoring). (C) Steppage gait. (D) Cerebellar ataxia. 
(E) Sensory ataxia.

341-364_Jones_18_final.indd   354341-364_Jones_18_final.indd   354 5/23/15   4:10 AM5/23/15   4:10 AM



 Chapter 18     Nervous System 355

TECHNIQUE

STEP 2 Assess the Patient’s Ability to Perform 
Point-to-Point Movements

 ● The examiner should hold his or her fi nger at a distance 
slightly less than arm’s length from the patient. Using his 
or her index fi nger, the patient should be asked to alter-
nate touching the examiner’s fi nger and his or her nose. 
The examiner may move his or her fi nger to different posi-
tions during the test.

 ● The patient should be asked to place one heel on the 
opposite knee and then run it down his or her shin to the 
big toe. This should be repeated on each side, with eyes 
both open and closed.

ABNORMALITIES  With cerebellar disease, movements are 
uncoordinated, clumsy, and inappropriately varied in speed, 
force, and direction. The heel or fi nger may overshoot its 
mark, and performance with the eyes closed is generally poor.

Sensory Testing  Sensory abnormalities may present as loss 
or alteration in sensation or perception of pain. Information 
gathered from the patient should include symptom location, 
mode of onset, and progression. Differentiation between epi-
sodic and constant symptoms should be made. Location of 
symptoms may suggest site of origin. Evaluation of the pri-
mary sensory functions is illustrated in Figure 18.14.

TECHNIQUE

STEP 1 Test the Response to Pain
 ● The examiner should use a safety pin or broken tongue 
blade and apply pressure of varying degrees with both 
the sharp and dull ends of the pin (see Fig. 18.14A,B). 
The patient should be asked to differentiate between 
sharp and dull sensations. The patient’s ability to appreci-
ate sharpness must not be confused with the sensation 
of pressure.

 ● Ask the patient, “Is this sharp or dull? Does this feel the 
same as this?”

 ● The patient should be instructed to tap the thumb to each 
fi nger on the same hand, starting with the index fi nger 
and then reversing directions.

ABNORMALITIES  Slow, clumsy, and sloppy response can 
occur with cerebellar disease or diseases that affect coor-
dination and present with rigidity or poverty of movement 
(e.g., Parkinson’s disease).

FIGURE 18.13  Evaluation of balance with the Romberg test.

A B C D

FIGURE 18.14  Evaluation of primary sensory functions. (A) Sharp: Touch various areas of the skin with a sharp object; alternate with a 
dull object. (B) Dull: Touch various areas of the skin with a dull object; alternate with a sharp object. (C) Light touch: Stroke a cotton wisp or 
brush lightly over the skin. (D) Vibration: Place the stem of a vibrating tuning fork against bony prominences.
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ABNORMALITIES  Inability to recognize objects by touch 
may indicate a parietal lobe or sensory cortex lesion.

TECHNIQUE

STEP 4 Assess the Ability to Identify a Letter or 
Number Traced on the Skin
The ability to identify a letter or number traced on the 
palm of the hand is termed graphesthesia. Evaluation of 
graphesthesia is illustrated in Figure 18.16.

 ● The examiner should have the patient close his or her 
eyes. The examiner should use a blunt object to trace a 
letter or number on the palm of the patient’s hand, which 
the patient will be asked to identify.

ABNORMALITIES  Inability to identify the traced letter or 
number may indicate a sensory cortex lesion. The patient 
must have normal cutaneous sensation in order for this test 
to be meaningful.

Refl exes  Refl ex response partially depends on the force of 
the stimulus. Use only the force needed to elicit a defi nite 
response. It is easier to assess differences between sides than 
it is to assess symmetrical changes in refl exes. Symmetri-
cally diminished refl exes can be present in patients without 
pathology. Refl exes are usually graded on a 0 to 4� scale:

 ● 4�: very brisk, hyperactive, with clonus
 ● 3�: brisker than average; possibly, but not necessarily, 
indicative of disease

 ● 2�: average, normal
 ● 1�: somewhat diminished
 ● 0: no response

Deep tendon refl exes include the biceps, brachioradialis, 
triceps, quadriceps (patellar), and Achilles refl exes.

C A U T I O N

Use a light stimulus. Do not draw blood. Do not use a hypo-
dermic needle for this purpose.

TECHNIQUE

STEP 2 Test the Ability to Sense Temperature, Light 
Touch, and Vibration

 ● Testing for temperature sensation is generally not done 
except when pain sensation is abnormal or in question. 
If necessary, distal and proximal sensations are tested 
using containers of hot and cold water.

 ● The examiner should have the patient relax in a sitting or 
supine position with eyes closed. A fi ne wisp of cotton 
should be applied to the skin at various areas and inter-
vals. The patient should identify when each touch is felt 
(see Fig. 18.14C).

 ● To test vibration, the examiner should set a tuning fork in 
motion by hitting it against the palm of the hand. The handle 
of the tuning fork should be placed perpendicularly against 
the bony prominence of the toe or fi nger (see Fig. 18.14D). 
The patient should be asked to indicate if a vibration is felt. 
Patients must differentiate between vibration and pressure.

ABNORMALITIES  Partial or complete loss of touch ap-
preciation (hypesthesia, anesthesia, respectively) is a sign 
of sensory abnormality. Increased sensitivity, also known as 
hyperesthesia, may also be present. If the patient perceives 
an otherwise benign tactile sensation as pain, he or she is 
characterized as experiencing allodynia. Vibration is often 
the fi rst sense to be lost in patients with peripheral neuropa-
thies. The elderly may also have a decreased perception of 
vibration in the lower extremities.

TECHNIQUE

STEP 3 Assess the Ability to Recognize Items by 
Touch and Manipulation
The ability to recognize items by touch and manipulation 
is termed stereognosis. Evaluation of stereognosis is illus-
trated in Figure 18.15.

 ● The examiner should have the patient close his or her 
eyes. The examiner should then hand the patient a recog-
nizable object and ask him or her to identify it using touch 
and manipulation only.

FIGURE 18.15  Evaluation of stereognosis: Patient identifi es an 
object by touch.

FIGURE 18.16  Evaluation of graphesthesia: Patient identifi es a 
letter or number drawn on the body.
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 ■ An electroencephalogram is a graphic illustration of the 
brain’s electrical impulses and can be useful in identifying 
seizure disorders and focal neurological defi cits.

 ■ Electromyography (EMG) is used to test the pattern of elec-
trical activity in a skeletal muscle, both at rest and with 
activity. Abnormalities may suggest disorders at varying 
levels within the motor unit.

 ■ Magnetic resonance imaging (MRI) is a noninvasive test 
that can be useful in depicting more defi ned areas of the 
brain and spinal cord to identify hemorrhage, ischemia, 
and other pathologies.

 ■ A lumbar puncture (LP) is a procedure in which a needle 
is placed into the lumbar spine and CSF is withdrawn. It is 
commonly used in the diagnosis of infections of the nervous 
system, multiple sclerosis, and hematological malignancies.

Special Considerations
Pediatric Patients
Pediatric patients require additional questions to be asked of 
the parent or guardian.

TECHNIQUE

STEP 1 Assess for Deep Tendon Refl exes
Evaluation for deep tendon refl exes is illustrated in Figure 18.17.

 ● The examiner should request the patient to relax the limb 
where the refl ex is being tested. The examiner should tap 
the tendon with the end of the rubber hammer using a 
swift wrist movement. In some cases (testing the biceps 
refl ex), the examiner’s thumb or fi ngers should be placed 
between the tendon and hammer strike.

ABNORMALITIES  Deep tendon refl exes can be diminished 
in patients with hypothyroidism and spinal cord injuries. 
Hyperrefl exia (i.e., an exaggerated response) may be seen 
during a cerebrovascular accident. Unexpected alterations 
in response may help identify the origin of the abnormality, 
as each refl ex is associated with a specifi c nerve root.

TECHNIQUE

STEP 2 Evaluation of Plantar Refl ex
Evaluation of the plantar refl ex is illustrated in Figure 18.18.

 ● The examiner should ask the patient to sit with feet dan-
gling or lie down with leg outstretched on the table.

 ● Using a blunt instrument, stroke the lateral aspect of the 
sole from the heel to the great toe.

ABNORMALITIES  Dorsifl exion of the big toe, which is gen-
erally accompanied by fanning of the other toes, is a positive 
Babinski sign which is considered an abnormality in adults. It 
often indicates a CNS lesion, or it may occur in unconscious 
states resulting from drug and alcohol intoxication. This sign 
is normal in newborns and infants during the fi rst year of life.

Laboratory and Diagnostic Tests
The following diagnostic tests may be useful when assessing 
the nervous system:

 ■ A computed tomography scan, with or without enhance-
ment using contrast material, can be useful to identify areas 
of atrophy, trauma, hemorrhage, and tumors.

A B C D

FIGURE 18.17  Evaluation of deep tendon refl exes. (A) Biceps. (B) Triceps. (C) Brachioradialis. (D) Patellar (quadriceps).

FIGURE 18.18  Evaluation of plantar refl ex.
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INTERVIEW  Any problem with dizziness? When you fi rst 
stand up? When you move your head? When getting up 
during the night?

ABNORMALITIES  Changes in vascular muscle tone can in-
crease the incidence of dizziness in the elderly. Medications, 
such as �-blockers and other medication with anticholin-
ergic side effects or used to treat hypertension, can cause 
orthostatic hypotension, which may cause the elderly to 
experience dizziness with a change in body position.

The same examination is used with geriatric patients as 
with younger adults. Although nerves for taste and smell are 
not usually tested, they may have declined in function. Senile 
tremors, tremors on intention in the hands, head nodding, 
and tongue protrusion can occur. The gait may be slower and 
more deliberate than in younger adults and may deviate from 
midline. Loss of the sensation of vibration, especially in the 
ankle, is common once patients are older than age 65 years. 
Deep tendon refl exes are less brisk.

Pregnant Patients
Pregnant patients also require additional questions to be asked.

INTERVIEW  Have you ever had a seizure in the past or during 
previous pregnancies? Hypertension during previous preg-
nancies? Headaches associated with previous pregnancies?

ABNORMALITIES  Women with a history of seizures, dia-
betes, or hypertension are considered to have a high-risk 
pregnancy and require closer monitoring for management 
of their chronic disease and minimization of risk to the fetus 
from the disease itself (seizures), medications used to con-
trol the disease (diabetes), or complications from the dis-
ease (diabetes, hypertension). Migraines may worsen during 
pregnancy due to the hormone changes.

The neurological physical examination is the same in preg-
nant women as in nonpregnant adults. Baseline deep tendon 
refl exes can be useful in monitoring symptoms of pregnancy-
induced hypertension.

APPLICATION TO PATIENT SYMPTOMS
Because the pharmacist typically practices in a setting where 
the patient presents with a specifi c symptom, the pharmacist 
must be able to assess the patient’s symptoms, to identify the 
probable cause, and to determine the most appropriate ac-
tion. Common conditions related to the neurological system 
include headache, seizure, and peripheral neuropathies.

Headache (Case Study 18.1)
Headaches are a common patient complaint, and pharma-
cists are routinely consulted by patients for assistance in 
managing this condition. Effective therapies may range from 
over-the-counter analgesics to prescription abortive and/or 
prophylactic treatments. In addition, nonpharmacological 
therapies are of benefi t in some patients. Management should 
be based on the classifi cation of headache being treated, so 
an understanding of the type is critical. Table 18.4 lists the 

INTERVIEW  Did the mother have any health problems 
during the pregnancy? Any illnesses, medications, hyper-
tension, alcohol or drug use, diabetes, or seizures? Tell me 
about the baby’s birth. Was the baby full-term or preterm? 
Any birth trauma or complications? Congenital defects? 
What have you noticed about the baby’s behavior? Does 
the child seem to have any problems with balance? Did the 
child’s motor or developmental milestones seem to come 
at the right age? How does the child compare to siblings or 
age-mates?

ABNORMALITIES  Prenatal drug and alcohol use by the 
mother can result in defi ciencies in the neurological devel-
opment of an infant (fetal alcohol syndrome). Developmen-
tal delays in motor skills may indicate a need to screen for 
muscular dystrophy or lead exposure.

The neurological system shows dramatic growth and de-
velopment during the fi rst year of life. Assess an infant for 
milestones that you would normally expect to see achieved. 
After the newborn period, assess to determine whether the 
early, more primitive refl exes have disappeared. Generally, 
neurological problems are suspected when the child is not 
doing something that most children of the same age can. 
A delay in motor activity can occur with brain damage, men-
tal retardation, peripheral neuromuscular damage, prolonged 
illness, or parental neglect. In an older child, much of the 
motor assessment can be obtained from watching the child 
walk, dress, and manipulate buttons.

The patellar refl ex is present at birth; however, the Achilles 
and brachioradialis refl exes do not appear until 6 months of 
age. When testing refl exes in an infant, the examiner should 
tap with a fi nger instead of the refl ex hammer. Deep tendon 
refl exes are rarely tested in children younger than 5 years of 
age because they usually are unable to relax fully.

Sensory integrity is generally shown by withdrawal from 
painful stimuli. When assessing the cranial nerves, child-
specifi c assessments may be required to accurately measure 
the response. When testing the olfactory nerve, children may 
recognize a certain smell, but they may not be able to connect 
it to a specifi c product. Instead, ask the child, “What does this 
smell like to you?” In examining the trigeminal nerve, observe 
the patient chewing to assess jaw strength. When examining 
the facial nerve, observe the child’s facial expressions, includ-
ing smiling, frowning, and crying. Ask the child to puff his or 
her cheeks or to show his or her teeth. The spinal accessory 
and hypoglossal nerves may be diffi cult to evaluate in young 
children; ask older children to shrug their shoulders or stick 
out their tongue.

Geriatric Patients
Geriatric patients also require additional questions to be 
asked of the patient or caregiver.

INTERVIEW  Do you take care of your medicine by yourself 
at home? Does anyone help you with your medicine? What 
do you do when you forget your medicine?

ABNORMALITIES  Noncompliance with medications is a 
common problem in the elderly and could be related to for-
getfulness or other neurological defi cits.

341-364_Jones_18_final.indd   358341-364_Jones_18_final.indd   358 5/23/15   4:10 AM5/23/15   4:10 AM



 Chapter 18     Nervous System 359

differentiating characteristics of headache pain. Medications 
and other drugs that may cause headache pain are listed in 
Box 18.5.

Seizures (Case Study 18.2)
Seizures are defi ned as a focal and/or generalized disturbance of 
neuronal electrical activity that may have a number of different 
etiologies. Although the majority of seizures are idiopathic in 
nature, other causes include infections, trauma, metabolic dis-
turbances, and certain medications or substances (Box 18.6). 
Knowing the classifi cation of seizure type is critical in the as-
sessment of patients presenting with seizure activity. Table 18.2 
lists the criteria for differentiation between seizure types.

Peripheral Neuropathy (Case Study 18.3)
Peripheral neuropathies are the result of damage that occurs 
to the peripheral nervous system and typically present as a 
tingling or burning pain. Such neuropathies are generally 
associated with a number of medical conditions, but diabe-
tes is the most likely cause that a pharmacist will encounter. 
Approximately 50% of diabetic patients will experience signs 
or symptoms of neuropathy during the course of their disease. 
These signs and symptoms are listed in Box 18.4. In addition, 
certain medications may contribute to the development of pe-
ripheral neuropathies. Patient medication profi les should be 
carefully assessed for the inclusion of any medication which 
could be contributing to the condition.

 ■ Alcohol
 ■ �-Agonists
 ■ Caffeine
 ■ Calcium channel blockers
 ■ Hormones
 ■ Nitrates
 ■ Pain medication overuse (e.g., opiates, barbiturates, 

triptans)

18.5 Substances That Can Cause 
Headaches

18.6

 ■ Alcohol
 ■ Aminophylline/theophylline
 ■ Antibiotics (e.g., fl uoroquinolones)
 ■ Antidepressants (e.g., bupropion, venlafaxine, tricyclics)
 ■ Antiepileptics
 ■ Antipsychotics (e.g., clozapine)
 ■ Diphenhydramine
 ■ Drugs of abuse (e.g., cocaine, amphetamines)
 ■ Isoniazid
 ■ Tramadol

Substances That Can Cause 
Seizures

TABLE 18.4  Differentiating Characteristics of Headache Pain

Characteristics Migraine Cluster Tension

Onset and 
duration

Lasts 4–72 hours Early morning hours, lasts 
15–180 minutes

Severity Mild to severe Excruciating Mild to moderate
Type of pain Dull to throbbing, unilateral 

(most often), temporal (may 
radiate); peak pain intensity 
within an hour of onset

Stabbing, unilateral, feel like 
happening under eye, more 
prevalent in men

Pressure, bilateral

Associated 
symptoms

Nausea, vomiting, photophobia, 
phonophobia

Tearing of the eye, rhinorrhea, 
drooping of the eye, sudden onset, 
peak pain severity 2–15 minutes, 
nausea, vomiting, phonophobia, 
photophobia

Tiredness, irritability; 
females greater 
than males

Relieved by Rest; quiet, dark space; 
medications

Rapid onset–acting medications 
(injectable or nasal spray)

Rest, exercise, 
analgesics
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DY is a 41-year-old Caucasian woman who comes into 
the pharmacy requesting a recommendation to treat 
headaches.

ASSESSMENT OF THE PATIENT
Subjective Information
A 41-YEAR-OLD CAUCASIAN WOMAN COMPLAINING OF HEADACHES

HAVE YOU SUSTAINED ANY INJURIES OR RECENTLY BEEN 
ILL?  I have had a cough recently but nothing signifi cant.

DO YOU HAVE ANY OTHER CHRONIC CONDITIONS?  I 
take Celexa for depression, but other than that, I am 
generally pretty healthy.

WHERE DO YOU FEEL THE PAIN? DO YOU FEEL IT ON 
BOTH SIDES OF YOUR HEAD?  It hurts all over my head. 
I can’t pinpoint a specifi c spot.

CAN YOU DESCRIBE THE PAIN?  It feels like someone is 
squeezing my head.

HOW OFTEN DO THE HEADACHES OCCUR?  About two or 
three times per week.

HOW LONG DOES EACH HEADACHE LAST?  Sometimes, 
they last only a few hours, but other times, they last 
more than a day.

IS THERE ANYTHING YOU CAN ASSOCIATE WITH THE 
ONSET OF A HEADACHE?  Nothing specifi c that I can 
think of.

DO YOU HAVE ANY OTHER SYMPTOMS ASSOCIATED 
WITH YOUR HEADACHES OTHER THAN THE PAIN, SUCH 
AS NAUSEA OR SENSITIVITY TO LIGHT OR SOUND?  No, 
just the headache.

DOES ANYTHING MAKE THE PAIN BETTER?  Sometimes if 
I take a nap, it gets better, but usually, I just have to wait 
it out. Nothing seems to help. I was really hoping you 
might suggest something to help me.

WHAT MEDICATIONS DO YOU TAKE, BOTH OVER THE 
COUNTER AND PRESCRIPTION?  I am taking Ortho-
Cyclen, and Delsym when I need it.

ANY VITAMINS OR HERBAL PRODUCTS?  I take a multivi-
tamin every day, but that is all.

Objective Information
Computerized medication profi le:

 ■ Ortho-Cyclen: 28-day pack, one tablet daily; No. 84; 
Refi lls: 2; Patient obtains refi lls every 84 days, started 
11 years ago.

 ■ Celexa 20 mg, one tablet daily; No. 30; Refi lls: 4; 
Patient obtains refi lls every 30 days.

Patient in no acute distress
Oriented to person, place, and time
Neurological examination negative
Cranial nerves II to XII intact

C A S E  S T U D Y  1 8 . 1

PATIENT CARE PLAN

Patient Name: DY
Medical Problems:

Depression
Frequent headaches

Current Medications:
Ortho-Cept, one tablet daily
Celexa 20 mg, one tablet daily
Multivitamin, one tablet daily

S: A 41-year-old Caucasian woman complaining of 
frequent headaches. Diffuse band-like “squeez-
ing” pain occurring two to three times per week. 
Not associated with nausea, phonophobia, or 
photophobia. No identifi able triggers.

O: Patient in no acute distress

Heart rate:  80 bpm
Blood pressure:  124/78 mm Hg
Respiratory rate:  18 rpm

A: Untreated tension headache

P: 1.  Recommend over-the-counter analgesic 
of patient choice (e.g., acetaminophen or 
ibuprofen).

 2.  Suggest follow-up with physician to assess ef-
fectiveness of current antidepressant regimen.

 3.  Consider biofeedback and/or massage 
therapy.

Pharmacist:  John Doe, Pharm.D.

Heart rate: 80 bpm
Blood pressure: 124/78 mm Hg
Respiratory rate: 18 rpm

DISCUSSION
DY presents to the pharmacy with concerns of head-
ache. Headache causes such as injuries or infection 
should be ruled out before recommending any type 
of therapy. Chronic conditions such as uncontrolled 
hypertension can lead to headache pain and should be 
considered when determining the cause of a headache. 
Particularly with tension headaches, conditions such as 
anxiety or depression may be contributing factors. Mi-
graine headaches typically present with unilateral throb-
bing pain, concentrating in the temple area, whereas 
tension headache pain tends to be more diffuse and 
band-like. The duration of DY’s pain is consistent with 
either migraine or tension headaches in that they can 
last from several hours to more than 1 day. DY’s descrip-
tion of her pain suggests a diagnosis of tension head-
ache should be considered. Nausea, phonophobia, and 
photophobia, which DY denies, are frequent symptoms 
associated with migraine headache but are not generally 
seen with tension headaches.
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. How do you differentiate between the different types of 
headache pain?

 2. What factors can precipitate headaches?
 3. Which patients presenting with a headache should be 

immediately referred to medical care?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. In the case of DY, how would the pharmacist’s as-
sessment and plan change if the headaches became 
chronic?

 2. What physical symptoms might you notice when you 
visually assess a patient with tension headache?

FE and her 9-year-old son PJ come to the pharmacy 
inquiring about herbal medications that help to improve 
concentration.

ASSESSMENT OF THE PATIENT
Subjective Information
A 9-YEAR-OLD BOY WITH ISSUES RELATED TO FREQUENT DAYDREAM-
ING IN SCHOOL

CAN YOU DESCRIBE WHAT HAS PROMPTED YOU TO SEEK 
OUT A MEDICATION TO HELP YOUR SON CONCENTRATE 
AT SCHOOL?  My son’s grades have been slipping recently, 
and last week at parent-teacher conferences, I was told 
that he frequently is staring into space and daydreaming 
when he should be listening to the teacher. I did some re-
search on the Internet and thought ginkgo might help him.

DO YOU MIND IF WE TALK TO YOUR SON?  Sure, go ahead.

WHAT ARE YOU THINKING ABOUT WHEN YOU DAY-
DREAM AT SCHOOL?  I don’t think I daydream because I 
feel like I pay attention.

DO YOU GET DISTRACTED EASILY?  I don’t think so. I try 
really hard to pay attention, but sometimes it seems like 
I miss part of what the teacher says. Sometimes, all of a 
sudden, I realize she has been talking to me.

DID THE TEACHER DESCRIBE WHAT HE DOES WHEN HE IS 
DAYDREAMING?  Yes, she says that he just stares off into 
space and is completely unresponsive to anyone trying to 
talk to him. She did say that one time he stopped talking 
midsentence and his attention just seemed to wander.

DID ANYONE IN THE FAMILY HAVE MEDICAL ISSUES WHEN 
THEY WERE YOUNG?  My husband said he was told he had 
seizures as a child, but he eventually outgrew them.

DOES YOUR SON HAVE ANY MEDICAL PROBLEMS OR 
TAKE ANY MEDICATIONS?  No, other than occasional 
cold medicine or an antibiotic for ear infections.

Objective Information
Computerized medication profi le:

 ■ No current medications on fi le.

Patient in no acute distress
Patient oriented to time, place, and person
Blood pressure: 110/70 mm Hg
Respiratory rate: 12 rpm
Heart rate: 64 bpm
Cranial nerves II to XII intact
Refl exes normal

DISCUSSION
FE is concerned about her son PJ and his lack of abil-
ity to pay attention in school. His teacher describes 
episodes of daydreaming or lack of attention to what 
is going on around him. These episodes tend to last 
less than a minute but occur on a regular basis. FE is 
requesting information about the use of ginkgo in her 
son based on information she retrieved on the Internet. 
PJ’s symptoms appear to be consistent with absence 
seizures. Absence seizures typically begin in childhood, 
and PJ is at the age where these often begin. The dura-
tion of his impairment of consciousness is consistent 
with that of absence seizures, as is the episode when PJ 
stopped talking in midsentence. The fact that PJ has no 
recall of these episodes suggests that he is not aware of 
what is happening during this time. His father’s seizure 
history is another potential clue to a potential diagnosis 
of absence seizures.

PATIENT CARE PLAN

Patient Name: PJ
Medical Problems:

Staring episodes of unknown etiology
Need for assessment of possible absence seizure 

disorder
Current Medications:

No current medications

S: A 9-year-old boy with a history of staring episodes 
during which he is unresponsive and after which 
he has no recall

O: Healthy appearing child in no apparent distress; 
oriented to time, place, and person

Blood pressure:  110/70 mm Hg
Respiratory rate:  12 rpm
Heart rate:  64 bpm
Neurological:  cranial nerves II to XII intact
Refl exes:  normal

A: 1.  Potential absence seizure disorder based 
on patient interview and description of 
symptomatology

P: 1.  Until a defi nitive diagnosis is made, FE should 
be discouraged from medicating her son.

 2.  Recommend referral to a physician (preferen-
tially a neurologist) for further assessment.

Pharmacist:  Sally Smith, Pharm.D.

C A S E  S T U D Y  1 8 . 2
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. How do you differentiate between the different types of 
seizure disorders?

 2. What medications may induce a seizure?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. What should you consider when a patient asks for a rec-
ommendation of a herbal product?

 2. When dealing with patients who have seizure disorders, 
under what circumstances would it be necessary for the 
pharmacist to refer a patient to a physician?

C A S E  S T U D Y  1 8 . 3
TR is a 61-year-old African American man with a history of 
type 2 diabetes mellitus and hypertension who routinely 
fi lls medications at your pharmacy. He asks for a recom-
mendation to help with pain he has been having in his feet.

ASSESSMENT OF THE PATIENT
Subjective Information
A 61-YEAR-OLD AFRICAN AMERICAN MAN WITH A HISTORY OF TYPE 
2 DIABETES MELLITUS AND HYPERTENSION COMPLAINING OF LOWER 
EXTREMITY PAIN

IN ADDITION TO YOUR DIABETES AND HIGH BLOOD 
PRESSURE, DO YOU HAVE ANY OTHER HEALTH ISSUES? 
ARE YOU TAKING ANY OTHER MEDICATIONS BESIDES 
WHAT YOU GET HERE?  No, that is all that I have. You 
fi ll all my medications. Occasionally, I do get a cold or 
cough, but I have been pretty healthy lately.

ARE YOU CHECKING YOUR BLOOD SUGAR LEVELS EVERY 
DAY?   Yes, I try to check them at least once a day, but I 
know I should probably do it more often. I will try and 
remember because I know my doctor will be asking 
when I see him next month.

HOW HAVE YOUR SUGAR LEVELS BEEN RUNNING?   They 
have been okay, but a little higher than where they 
should be. I try and eat right, but sometimes I cheat. I 
am working on it.

WHEN YOU SAY THEY ARE A “LITTLE HIGHER,” WHAT 
ARE YOU SEEING? WHAT IS THE HIGHEST LEVEL YOU 
HAVE SEEN RECENTLY?   I usually take my levels when 
I get up in the morning and it is around 180. One day 
last week, it was actually around 250. I know my doctor 
wants it closer to 120, so I am pretty close.

TELL ME MORE ABOUT THIS PAIN YOU ARE HAVING IN 
YOUR FEET? CAN YOU DESCRIBE IT?   Sometimes my feet 
feel tingly, almost like they are asleep. Other times I feel 
like they are burning.

DO YOU FEEL THIS ALL THE TIME OR DOES IT COME 
AND GO?   It used to just happen occasionally, but now it 
seems like most of the time they hurt one way or another.

HAVE YOU TAKEN ANYTHING TO HELP THE PAIN?   I have 
tried some Tylenol, but it hasn’t really helped. I did try 
and spray some numbing spray for sunburns on my feet 
and it helps for a little while, but it is kind of messy.

Objective Information
Computerized medication profi le:

 ■ Metformin 1,000 mg, one tablet twice daily; No. 60; 
Refi lls: 2; Patient obtains refi lls every 25 to 35 days.

 ■ Lotensin 10 mg, one tablet daily; No. 30; Refi lls: 2; 
Patient obtains refi lls every 25 to 35 days.

 ■ Lipitor 40 mg, one tablet at bedtime; No. 30; Refi lls: 
2; Patient obtains refi lls every 25 to 35 days.

Patient in no apparent distress
Patient oriented to person, place, and time
Blood pressure: 144/90 mm Hg
Respirations: 18 rpm
Heart rate: 78 bpm
Sensory testing: Patient was unable to sense light touch 

using a cotton wisp at the bottom and tops of feet. 
He was able to detect initial vibration with a tuning 
fork on his large toe but reported early cessation 
of the vibration. Signifi cant pressure with an open 
paper clip on the foot was needed to elicit a re-
sponse from the patient.

DISCUSSION
Diabetes, particularly when uncontrolled, can be associ-
ated with the development of peripheral neuropathy. 
TR reports that his blood glucose levels have not been 
meeting goal. Neuropathic pain generally presents with 
pain described as numbness, tingling, and burning. The 
patient states that the pain in his feet has progressively 
become more constant and has a tingling and/or burn-
ing quality. Basic sensory testing suggests impairment 
of ability to detect sensation. Over-the-counter topical 
analgesic therapy was minimally effective, but oral acet-
aminophen was not helpful.

PATIENT CARE PLAN

Patient Name: TR
Medical Problems:

Type 2 diabetes mellitus
Hypertension
Hyperlipidemia
Suspected peripheral neuropathy

Current Medications:
Metformin 1,000 mg, one tablet twice daily
Lotensin 10 mg, one tablet daily
Lipitor 40 mg, one tablet at bedtime

S: A 61-year-old African American man with history 
of uncontrolled diabetes, hypertension, hyperlip-
idemia, and peripheral neuropathy. The patient 
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What common signs and symptoms are associated with 
peripheral neuropathy?

 2. What diseases predispose people to the development 
of peripheral neuropathy?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. What considerations should a pharmacist think about 
when recommending drug treatment for peripheral 
neuropathy?

 2. What steps can be taken to try to prevent the neuropa-
thy from progressing?

Skill Development Activities

There are a number of practical skills with which the phar-
macist should be equipped in order to comprehensively 
assess a patient with symptoms involving the nervous 
system. The following is a list of possible activities that 
could be incorporated into a skills lab session to give the 
student an opportunity to learn and practice the skills nec-
essary to assess the nervous system.

 ● Testing of cranial nerves
 ● Cranial nerve I: Test for sense of smell using strong 

nonirritating odors.
 ● Cranial nerve V: Palpate the masseter and temporal 

muscles while clenching teeth to check for strength 
of contraction.

 ● Cranial nerve V: Touch various areas of the face and 
scalp using sharp and smooth objects. (Be careful 
not to scratch the patient.) Repeat with cotton wisp.

 ● Cranial nerve VII: Have the individual perform sev-
eral different facial expressions (raising eyebrows, 
wrinkling forehead, smiling, frowning, etc.) and ob-
serve for facial movements, tics, and asymmetry.

 ● Cranial nerve XI: Have the individual shrug shoul-
ders and turn head against force and observe for 
weakness or fasciculation.

 ● Cranial nerve XII: Inspect the tongue at rest and 
upon protrusion, looking for deviations, atrophy, or 
asymmetry.

 ● Observe gait for abnormalities.
 ● Perform the Romberg test to check for ability to main-

tain balance with eyes closed.
 ● Assess ability to perform rapid alternating movements 

by patting knees using top and bottom of hands and 
performing thumb taps with increasing speed.

 ● Assess ability to sense light touch by dragging a light 
piece of cotton over the skin at varying area.

 ● Assess ability to sense vibration by placing a tuning 
fork over the fi nger and big toe.

 ● Assess recognition of touch by asking for identifi cation 
of an easily identifi able object with closed eyes.

 ● Assess deep tendon refl exes with the use of a rubber 
hammer.

 ● Assess plantar refl ex by stroking the lateral aspect of 
the sole of the foot.

may be an alternative agent but must be ap-
plied frequently and may be inconvenient.

2.  At upcoming physician visit, inquire regard-
ing the foot pain that has been occurring. 
Treatment with tricyclic antidepressants, 
antiepileptic medications, or duloxetine may 
be considered.

3.  Recommend increasing blood glucose moni-
toring to at least twice daily and keeping a 
log of results. Both fasting and nonfasting 
levels should be monitored.

4.  Recommend occasional blood pressure 
checks to ensure patient is meeting goal of 
blood pressure less than 140/90 mm Hg, 
as per the 8th Joint National Committee 
recommendations.

Pharmacist:   Ann Jones, Pharm.D.

reports increasing tingling and burning pain in 
his feet. His blood glucose levels consistently run 
high, indicating a lack of adequate diabetic con-
trol. His blood pressure today is slightly elevated.

O: Patient in no apparent distress; oriented to per-
son, place, and time

Blood pressure:   144/90 mm Hg
Respirations:   18 rpm
Heart rate:   78 bpm
Neurological:   no outward signs of neurological defi cit

A: 1. Suspected neuropathic pain in feet
 2. Uncontrolled diabetes
 3. Potential blood pressure control

P: 1.  Recommend over-the-counter ibuprofen 
therapy for pain for temporary relief until 
upcoming physician visit. Topical capsaicin 
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Mental Status
Paul L. Price

GLOSSARY TERMS

 ◗ Adjustment disorder with anxiety
 ◗ Adjustment disorder with depressed mood
 ◗ Agnosia
 ◗ Alogia
 ◗ Anhedonia
 ◗ Anxiety disorder
 ◗ Apraxia
 ◗ Autism
 ◗ Avolition
 ◗ Bipolar disorder
 ◗ Circumstantiality
 ◗ Cognitive disorders
 ◗ Compulsion
 ◗ Confabulation
 ◗ Delirium
 ◗ Delusions
 ◗ Dementia
 ◗ Depressive disorders
 ◗ Dysthymic disorder
 ◗ Echolalia
 ◗ Flight of ideas
 ◗ Generalized anxiety disorder
 ◗ Hallucination
 ◗ Illusions
 ◗ Loosening of associations
 ◗ Major depressive disorder
 ◗ Mental disorder
 ◗ Mood disorders
 ◗ Neologism
 ◗ Obsessions
 ◗ Obsessive-compulsive disorder
 ◗ Panic attack
 ◗ Perseveration
 ◗ Posttraumatic stress disorder
 ◗ Psychotic disorders
 ◗ Schizophrenia
 ◗ Social phobia
 ◗ Specifi c phobia
 ◗ Substance abuse
 ◗ Substance dependence
 ◗ Tangentiality
 ◗ Thought blocking

 ◗ Word salad

365

 ANATOMY AND PHYSIOLOGY OVERVIEW 
 Optimal functioning in a person is refl ected by life satisfaction in 
work, in personal relationships, and within the self. There are numer-
ous reasons why a person may not be functioning optimally, many of 
which are short term and will resolve with time. In other cases, people 
may not be optimally functioning because they are suffering from a 
change in mental status that suggests a more serious illness, which will 
not resolve on its own. 

 The Nervous System 
 The human nervous system is divided into three functional levels: 
(1) the spinal cord, (2) the lower brain, and (3) the higher brain. The 
spinal cord is responsible for motor activity. Its responses are auto-
matic and occur almost instantaneously. The lower brain consists of 
the medulla, pons, mesencephalon, hypothalamus, thalamus, cerebel-
lum, and basal ganglia. Most of the subconscious activities of the body 
(e.g., respiration, equilibrium) are controlled at the lower brain level. 
Certain emotional responses (e.g., anger, excitement, reaction to pain) 
are also derived from lower brain activity. The higher brain consists of 
the cerebral cortex and the limbic system. Together, these areas control 
our “mental state” (i.e., our higher functions and emotions). Higher 
functions of the human nervous system include thinking, learning and 
memory, language and communication, attention, sexual arousal, 
stages of sleep, and levels of consciousness. Emotions are complex 
feeling states with psychic, somatic, and behavioral components that 
relate to affect and mood. Examples include joy, anger, and fear. 

 Specifi cally, the cerebral cortex functions as a vast information-
storage area. It is divided into four lobes: (1) frontal, (2) parietal, 
(3) occipital, and (4) temporal. Functions of the frontal lobe include 
complex motor movements, speech, and intellectual functioning 
(e.g., judgment, reasoning, abstract thinking). Functions of the pari-
etal lobe include processing and perception of somatosensory infor-
mation (e.g., touch or position sensations) and integration of visual 
and auditory stimuli. The occipital lobe receives and interprets visual 
stimuli. The temporal lobe’s functions are varied and complex; they 
include receiving and interpreting auditory, gustatory, and olfactory 
impulses as well as language, emotional behavior, learning, memory, 
and sexual function. 

 In contrast, the limbic system is often referred to as the  emotional 
circuit of the brain . The limbic system consists of the amygdala, 
hippocampus, hypothalamus, anterior thalamus, cingulate gyrus, 
basal ganglia, and septal nuclei. Although behavioral and emotional 
 expressions are a function of the entire nervous system, a person’s 
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 psychosis, which is characterized by hallucinations or delu-
sions. A history of development of a psychiatric disorder 
during a previous pregnancy is the strongest predictor of a 
psychiatric disorder during a subsequent pregnancy. 

 PATHOLOGY OVERVIEW 
 A  mental disorder  is defi ned by the American Psychiatric 
Association (APA) as a clinically signifi cant behavioral or psy-
chological syndrome or pattern that occurs in an individual. 
Mental disorders are associated with distress or impairment 
in one or more areas of functioning or with a signifi cantly 
increased risk of death, pain, disability, or an important loss 
of freedom. Often, the cause of mental disorders is not well 
understood. They may—or may not—be associated with ob-
servable stress. Patients without mental disorders who are 
under signifi cant stress may function less than optimally until 
the stress is reduced. 

 The APA publishes the  Diagnostic and Statistical Manual 
of Mental Disorders  ( DSM ), which describes the offi cial clas-
sifi cation system of psychiatry in the United States healthcare 
system and refl ects the consensus of current formulations for 
a psychiatric diagnosis. The purpose of the  DSM  is to provide 
a clear description of diagnostic categories to enable practitio-
ners to diagnose, communicate about, study, and treat various 
mental disorders. The most recent edition of the  DSM  was 
published in May of 2013 and is the fi fth edition ( DSM-5 ). 

 Anxiety Disorders 
 Anxiety disorders are frequently encountered in the general 
patient population. Approximately one quarter of the general 
population will experience at least one anxiety disorder in 
their lifetime. 

  Anxiety disorders , according to the  DSM-5 , include: 

 ■  Adjustment disorder with anxiety 
 ■  Generalized anxiety disorder 
 ■  Panic attacks, agoraphobia 
 ■  Specifi c phobias 
 ■  Social phobias 
 ■  Obsessive-compulsive disorder 
 ■  Posttraumatic stress disorder 

 Anxiety is also associated with many other disorders; thus, 
it is necessary to carefully question the patient to determine if 
he or she has an anxiety or a different mental disorder. Anxiety 
is also associated with physical illness and can be a drug side 
effect (e.g., from excessive intake of caffeine). Patients with 
anxiety disorders have a high utilization rate of healthcare 
services for a variety of specifi c or vague physical complaints, 
such as palpitations, tachycardia, chest pain or tightness, 
shortness of breath, and hyperventilation. The patient may 
develop signifi cant disability if the symptoms of anxiety are 
unrecognized or misdiagnosed as a physical  disorder. 

 Adjustment Disorder with Anxiety 
 Patients having an  adjustment disorder with anxiety  are 
 experiencing a maladaptive reaction of nervousness, worry, 
or jitteriness to an identifi able environmental or psychosocial 

emotional status, subconscious motor and sensory drives, and 
intrinsic feelings of pain and pleasure are derived from activ-
ity in the limbic system. 

 On the cellular level, the brain is composed of billions 
of nerve cells called  neurons  that carry out the functions of 
the nervous system. Neurons are the information-processing 
elements that communicate chemically by releasing and re-
sponding to a wide range of chemical substances, called  neu-
rotransmitters . Neurotransmitters are classifi ed as amino acid 
transmitters (e.g., glutamate, aspartate, gamma aminobutyr-
ate, and glycine), aminergic transmitters, and neuropeptides. 
The aminergic transmitters include acetylcholine, epineph-
rine, norepinephrine, dopamine, serotonin, and histamine. 
Examples of neuropeptides are substance P, opioid peptides, 
and somatostatin. There is a vast array of neurotransmitters, 
many of which have not been identifi ed. 

 Special Considerations 
 Pediatric Patients 
 In a normal infant, the spinal cord and lower brain are fully 
functioning at birth. Higher brain functioning (e.g., con-
sciousness) is rudimentary at birth but continues to develop 
through adolescence. At 1 year of age, children typically begin 
to use one word at a time, followed by multiword sentences 
around the age of 2 years. Children begin to fully use lan-
guage to communicate at 4 to 5 years of age. At age 7 years, 
children develop reasoning skills and begin to understand the 
moral concepts of right and wrong. In early adolescence, the 
development of abstract reasoning begins, which continues 
into late adolescence. The development of neuronal tracks 
and the functioning of neurotransmitters continue from birth 
through the mid-20s. 

 Geriatric Patients 
 During the aging process, the brain decreases in weight and 
volume; however, there is no signifi cant loss of higher corti-
cal functioning. Elderly patients may have a slower response 
time to questions, and new learning is slower. Recent memory 
may be decreased, but long-term memory is not affected. Age-
related changes in sensory perception (e.g., hearing loss) can 
affect the results of the mental status examination, and the 
elderly person may appear to be confused. The elderly person 
has more potential for loss of loved ones, job status, prestige, 
income, and physical health. Coping with both current and 
potential losses puts added stress on the elderly person. 

 Pregnant Patients 
 Pregnancy produces marked biological, physiological, and 
psychological changes in the woman. There is no consen-
sus on whether the incidence of psychiatric disorders during 
pregnancy is different from that of the general population. 
Factors that may alter the incidence of psychiatric disorders 
during pregnancy include predisposition to psychiatric dis-
orders, past psychiatric history, physical health, and desir-
ability of the pregnancy. The postpartum period is associated 
with an increased incidence of feelings of sadness, frequent 
tearfulness, and clinging dependency. The rapid changes in 
hormonal levels, stress of childbirth, and awareness of the 
increased responsibility of motherhood may contribute to 
these feelings. In rare cases, the mother develops postpartum 
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 associated with the trauma, numbing of general responsive-
ness, and persistent symptoms of increased arousal (e.g., 
diffi culty falling asleep, irritability, diffi culty concentrating, 
exaggerated startle response). The characteristic symptoms 
of PTSD must be present for 1 month, and the patient must 
experience signifi cant occupational or social impairment to 
fulfi ll the  DSM-5  criteria. Depending on the prominent symp-
toms in the patient, PTSD is treated with psychotherapy and 
a variety of psychotropic agents. 

 Panic Attacks 
 A  panic attack  is characterized by a discrete attack of intense 
fear or anxiety that is accompanied by several physical symp-
toms (Box 19.1). The symptoms of a panic attack reach peak 
intensity within 10 minutes. The patient describes the sensa-
tion as a fear of dying, of losing control, or of going crazy. 
Patients frequently seek extensive medical treatment for the 
cardiovascular (heart attack) or endocrine (diabetes) symp-
toms, with negative results. The patient with panic attacks 
frequently develops symptoms of agoraphobia, an excessive 
fear and avoidance of situations in which he or she could not 
escape or in which help is not readily available. Patients with 
agoraphobia avoid driving, airplanes, crowded places, stores, 
elevators, or being alone. Agoraphobia usually develops from 
a fear of having another panic attack. The drug treatment of 
panic attacks and agoraphobia consists of antidepressants or 
benzodiazepines. Behavioral treatments focusing on gradual 
exposure may be used for agoraphobia. 

 Obsessive-Compulsive Disorder 
 Patients with  obsessive-compulsive disorder  (OCD) expe-
rience a recurrence of obsessions or compulsions that are 
f requent enough to interfere with normal daily activities. 
The patient feels compelled to perform the compulsion to 
avoid or reduce anxiety. Patients avoid revealing their symp-
toms because of embarrassment, and they often fi nd ways to 
 accommodate the disorder in their daily lives. OCD is a not a 
disorder of memory; rather, patients cannot be “certain” that 

stressor that interferes with their functioning. In these cases, 
the degree of anxiety-related stress can be disabling, but the 
patient’s anxiety is expected to resolve or an adaptation to be 
made within 6 months of the stressor. Potential stressors in-
clude physical illness, divorce, natural disasters, loss of a job, 
death of a loved one, and so on. Adjustment disorder with 
anxiety is usually treated with psychotherapy and/or short-
term, low-dose benzodiazepines. 

 Generalized Anxiety Disorder 
Generalized anxiety disorder  (GAD) is characterized by ex-
cessive and uncontrollable worry that is out of proportion to 
the likelihood or impact of the feared events. The anxiety is 
focused on many life circumstances, is not associated with an 
obvious stressor, and is associated with at least three of the 
following symptoms: restlessness or feeling keyed up or on 
edge; being easily fatigued; diffi culty concentrating or mind 
going blank; irritability; muscle tension; and diffi culty falling 
or staying asleep or restless, unsatisfying sleep. The symptoms 
of GAD must be apparent for at least 6 months and cause 
signifi cant impairment in occupational or social function-
ing. It may be treated with psychotherapy, benzodiazepines, 
buspirone, or antidepressants. 

 Phobias 
 Phobias are often frequently encountered in the general pop-
ulation. A patient with  social phobia  has a persistent and 
exaggerated fear of humiliation or embarrassment in social 
situations that result in distress and possible avoidance of 
social situations. Examples of such phobias include fear of 
choking on food when eating in front of others or fear of uri-
nating in a public lavatory. The fear or avoidance must have 
a signifi cant effect on the person’s ability to function for it to 
be considered a phobia. Drug therapies for social phobias in-
clude a routine antidepressant, benzodiazepine, or  � -blocker 
before the social situation. In addition, behavioral therapies 
using increased exposure to the phobia or psychotherapy may 
be used. 

 A  specifi c phobia  is described as a marked and persistent 
fear that is excessive or unreasonable to the specifi c situa-
tion or object. Examples of specifi c phobias include fear of 
heights, dogs, tunnels, or fl ying. Patients with a specifi c pho-
bia recognize that the fear is unreasonable, but they are still 
disabled by the fear. Some typical fears would not fulfi ll the 
criteria for a specifi c phobia. For example, a person who is 
afraid of snakes but is rarely, if ever, in contact with them and 
is not distressed about this fear would not have a diagnosis of 
specifi c phobia. 

 Posttraumatic Stress Disorder 
  Posttraumatic stress disorder  (PTSD) can be an immediate or 
delayed response to a catastrophic life event. It was originally 
described as a postwar phenomenon, but currently, the term 
is applied when a person develops characteristic symptoms 
after experiencing a serious, life-threatening event, either to 
themselves or to others. Examples of a traumatic event in-
clude sexual assault, physical/sexual abuse, serious accidents, 
witnessing the death of another person, or being affected 
by a natural disaster. The characteristic symptoms of PTSD 
include persistently reexperiencing (in dreams or recollec-
tions) the traumatic event, persistently avoiding the stimuli 

A discrete period of intense fear or discomfort in which 
four (or more) of the following symptoms developed 
abruptly and reached a peak within 10 minutes:

 ■ Palpitations, pounding heart, or accelerated heart rate
 ■ Sweating
 ■ Trembling or shaking
 ■ Sensations of shortness of breath or smothering
 ■ Feeling of choking
 ■ Chest pain or discomfort
 ■ Nausea or abdominal distress
 ■ Feeling dizzy, unsteady, light-headed, or faint
 ■ Derealization (feelings of unreality) or depersonalization 

(being detached from oneself)
 ■ Fear of losing control or going crazy
 ■ Fear of dying
 ■ Paresthesias (numbness or tingling sensations)
 ■ Chills or hot fl ashes

Symptoms of a Panic Attack19.1

Adapted from the American Psychiatric Association. Diagnostic and Statis-
tical Manual of Mental Disorders (DSM-5), 5th ed. Arlington, VA: American 
Psychiatric Association, 2013.
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results in signifi cant impairment in activities of daily living 
and occupational functioning. In children, the mood may be 
irritable instead of sad. In addition, the patient must have 
at least fi ve of the symptoms listed in Box 19.2. Patients 
describe the depressed mood as a feeling of sadness, hope-
lessness, or discouragement, although some individuals em-
phasize somatic complaints of body aches or pain. Patients 
may attribute the symptoms to another cause, such as stress 
or personal failure. Patients with anhedonia may describe a 
loss of interest in hobbies and/or sexual activity that is ac-
companied by a sense of not caring anymore. Frequently, the 
patient will report increased irritability, angry outbursts, or 
blaming others. The patient may describe a sense of worth-
lessness or guilty feelings about events that are out of pro-
portion to those events. Patients may also describe diffi culty 
concentrating and complain of memory problems. 

 The biological signs associated with a major depressive 
disorder help to differentiate it from an adjustment disorder 
or a grief reaction. In a major depressive disorder, the ap-
petite may be reduced or increased and is associated with the 
resultant change in body weight. The most common sleep dis-
turbance is insomnia, although some patients describe hyper-
somnia instead. Psychomotor changes include agitation (e.g., 
inability to sit still, pulling or rubbing of the skin, clothing) 
or retardation (e.g., slow body movements, slow speech or 
long pauses before answering questions). The patient may 
also report feeling tired without physical exertion and state 
that daily activities take twice as long as usual or are poorly 
or not completed at all. 

 Ideas of harming oneself, including suicidal plans or at-
tempts, are associated with a major depressive disorder. Pa-
tients may describe the need to end their emotional suffering 
and that they perceive the obstacles in their life to be insur-
mountable. Patients who describe thoughts of suicide require 
immediate referral and, most likely, hospitalization. Patients 
suffering from major depression with features of psychosis 

they have completed a task. Physical symptoms may result 
from these compulsions (e.g., dermatitis caused by excessive 
hand washing). The primary drug therapy for OCD is anti-
depressants that increase the activity of serotonin. Behavioral 
treatments and psychotherapy are used as adjunct therapy 
with the antidepressants. 

 Mood Disorders 
 The term  mood  describes the long-term (i.e., sustained) emo-
tional state, whereas the term  affect  describes a short-term 
emotional state. Mood is often compared to the climate of a 
geographical location and affect to the current weather. Terms 
that describe mood include  euthymic ,  depression ,  dysthymia , 
and  euphoria . Terms that describe different affects are numer-
ous and include  sad ,  gloomy ,  happy ,  labile ,  worried ,  annoyed , 
 impatient ,  furious ,  blunted ,  fl at , and  inappropriate . Mood 
disorders include several that are differentiated by the sever-
ity of the mood alteration and the duration of the symptoms. 
The  DSM-5  divides the  mood disorders  into  depressive dis-
orders , including adjustment disorder with depressed mood, 
dysthymic disorder, major depressive disorder, and bipolar 
disorders. Comorbid mood disorders are frequently found in 
patients with general conditions (e.g., cardiovascular disor-
ders, cancer) or as a result of drug toxicity or withdrawal. 

 Adjustment Disorder with Depressed Mood 
 Patients having  adjustment disorder with depressed mood  
have an identifi able environmental or psychosocial stressor 
that has resulted in sadness, social isolation, diffi culty concen-
trating, and preoccupation with the stressful events in addi-
tion to changes in sleep and appetite. The potential stressors 
are similar to those for any adjustment disorder, including 
physical illness, divorce, job loss, or natural disaster. Adjust-
ment disorder with depressed mood is considered to be a 
transient disorder and usually responds to supportive psycho-
therapy. People with poor coping skills and inadequate social 
support systems may be more likely to suffer from an adjust-
ment disorder. Patients with more severe symptoms may have 
developed major depression. 

 Dysthymic Disorder 
  Dysthymic disorder  is characterized by a chronically de-
pressed mood for more days than not during the course of at 
least 2 years. The depressed mood is accompanied by changes 
in appetite and sleep as well as symptoms of low self-esteem, 
feelings of inadequacy, pessimism, decreased productivity, 
and low energy. The diagnosis of dysthymia is not made if the 
severity of the depressed mood fulfi lls the criteria for major 
depression. Patients with dysthymia may respond to antide-
pressant therapy in conjunction with psychotherapy. The time 
needed to achieve the desired treatment outcome may be lon-
ger than expected when treating dysthymia in comparison to 
major depression. 

 Major Depressive Disorder 
 The criteria for a  major depressive disorder  is a period of at 
least 2 weeks during which there is either depressed mood 
or  anhedonia , the loss of interest or pleasure in nearly all 
 activities. The mood disturbance causes marked distress and 

At least fi ve of the following symptoms must be present 
during a 2-week period:

 ■ Depressed mood for most of the daya

 ■ Markedly diminished interest or pleasure in all or 
almost all activitiesa

 ■ Appetite disturbance with a 5% increase or decrease in 
weight within 1 month

 ■ Sleep disturbance
 ■ Psychomotor agitation or retardation that is observ-

able by others
 ■ Fatigue or loss of energy
 ■ Feelings of worthlessness or excessive or inappro-

priate guilt
 ■ Diminished ability to concentrate or indecisiveness
 ■ Recurrent thoughts of death or suicidal thoughts, 

suicide attempt, or plan

19.2 Symptoms Associated with a 
Major Depressive Episode

aThe fi ve symptoms must include at least one of these.
Adapted from the American Psychiatric Association. Diagnostic and 
S tatistical Manual of Mental Disorders (DSM-5), 5th ed. Arlington, VA: 
American Psychiatric Association, 2013.
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psychiatric conditions may result in the manifestation of psy-
chotic symptoms, the  DSM-5  divides  psychotic disorders  into 
schizophrenia and other psychotic disorders, which includes 
schizoaffective disorder, psychotic disorder caused by medi-
cal conditions, and substance-induced psychotic disorder, to 
name a few. For the purposes of this book, the following dis-
cussion focuses on schizophrenia. 

 Schizophrenia 
  Schizophrenia  is a complex syndrome that is associated with 
markedly impaired occupational or social functioning. The 
onset of schizophrenia typically occurs between the late teens 
and the mid-30s; it rarely occurs in childhood. To fulfi ll the 
 DSM-5  criteria for schizophrenia, the signs and symptoms 
must be present for at least 1 month, with some signs of the 
disorder persisting for at least 6 months. Schizophrenia has 
been observed in all cultures and socioeconomic classes. 

 No one symptom is pathognomonic for schizophrenia; 
every sign and symptom observed in schizophrenia can be 
seen in other disorders. The symptoms of schizophrenia are 
divided into those that are added to the premorbid state (i.e., 
positive symptoms) and those that indicate a lack of func-
tion (i.e., negative symptoms). The positive symptoms of 
schizophrenia include hallucinations, delusions, disorganized 
speech, and bizarre behavior. The negative symptoms include 
emotional blunting, poverty of speech, avolition, anhedonia, 
poor self-care, and social isolation. It is important to note that 
patients with schizophrenia, even during the active phases, 
have a clear sensorium and are oriented. 

 During an acute psychotic episode of schizophrenia, the 
patient loses touch with reality and experiences a variety of 
positive symptoms. A  hallucination  is a sensory experience 
of something that does not exist outside the mind. The types 
of hallucinations vary but can occur in any sensory modality 
(e.g., auditory, visual, olfactory, gustatory, or tactile). Audi-
tory hallucinations, usually experienced as voices, are the most 
common and characteristic of schizophrenia. The patient can 
differentiate auditory hallucinations from the patient’s own 
inner thoughts. The content of the auditory hallucination var-
ies greatly but may include command hallucinations, in which 
the patient hears a voice that tells him or her to do something 
(e.g., “You need to kill yourself.”). 

  Delusions  are fi xed, false beliefs that have a variety of 
themes (e.g., persecutory, religious, somatic, or grandiose). 
Delusions are fi xed because the patient cannot be talked 
out of the delusions—even if evidence to the contrary is pre-
sented. Delusions are false because the delusion is not in keep-
ing with reality and is a belief of the patient. For patients with 
schizophrenia, persecutory delusions are the most common 
(e.g., “The FBI is spying on me.”). Bizarre delusions are es-
pecially suggestive of schizophrenia. For example, a patient 
who states that a sibling has wired the patient’s brain to a 
computer and is reading the patient’s thoughts is experiencing 
a bizarre delusion. 

 Patients with schizophrenia experience abnormalities in 
the form of thought that is observed through the individu-
al’s speech. Patients may not be able to carry on a logical 
conversation and may exhibit signs of loose associations, 
tangentiality, and incoherence, all of which are ineffective 
forms of communication. Incoherence is a condition in which 
each sentence is very diffi cult or impossible to understand. 

have additional symptoms of delusions and/or hallucinations. 
Patients who have had a previous manic episode need to be 
identifi ed and are diagnosed as bipolar, depressed phase. 

 Bipolar Disorder 
  Bipolar disorder  describes the patient who experiences both 
episodes of depression and mania. The  DSM- 5 criteria for 
the diagnosis of bipolar disorder require at least one manic 
episode, which is a distinct period during which there is an 
abnormally and persistently elevated, expansive or irritable 
mood for duration of at least 1 week. The manic episode 
causes marked distress, results in signifi cant impairment in 
activities of daily living and occupational functioning, and 
usually requires hospitalization. 

 The elevated mood of mania may be described as euphoric 
and is recognized as being excessive for that person. The ex-
pansive quality of mood is characterized by the unceasing and 
indiscriminate need for interpersonal, sexual, or occupational 
interactions. Irritability is also associated with mania, espe-
cially if the person does not receive what he or she wants. The 
hallmark of a manic episode is the decreased need for sleep. 
Patients report that they sleep 3 to 4 hours per night or less 
and, at least for the fi rst several nights, awaken energized. 
Grandiosity is a sense of infl ated self-esteem that may be dem-
onstrated by a patient claiming to be the superintendent of 
the hospital, to have discovered the cure for cancer, to be very 
rich, or to have a special relationship with God. As the mania 
progresses, the grandiosity may turn into a sense of persecu-
tion (i.e., paranoia). For example, if patients believe they have 
the cure for cancer, then they may fear that someone will try 
to harm them to learn about it. 

 Patients with mania may have pressured, loud, and rapid 
speech. In addition, the patient’s thoughts may race, and the 
patient may jump from topic to topic (i.e.,  fl ight of ideas ). 
Patients have diffi culty screening out irrelevant stimuli and 
are easily distracted. They may also have an increase in goal-
directed activity and will start—but not fi nish—multiple 
projects. Patients with mania report excessive involvement in 
pleasurable activities, such as shopping, indiscriminate sexual 
activity, and foolish business adventures. The impairment in 
judgment associated with mania usually requires hospitaliza-
tion to protect individuals from the negative consequences 
of their behavior. As mania continues, patients may develop 
psychotic symptoms, such as delusions or hallucinations, and 
may appear to have paranoid schizophrenia. 

 Bipolar disorder is treated with lithium, carbamazepine, 
valproic acid, olanzapine, quetiapine, risperidone, paliperi-
done, ziprasidone, aripiprazole, lurasidone, asenapine, or la-
motrigine. If a patient develops the depressed phase of bipolar 
disorder, an antidepressant is used in conjunction with the bi-
polar agent or the mood stabilizer may be used in monotherapy 
for this purpose. Symptoms of mania can be induced by anti-
depressant medications, which must be discontinued if symp-
toms of mania develop. During the manic phase, antipsychotic 
medications are used to treat the delusions and hallucinations. 

 Psychotic Disorders 
 Psychotic symptoms are the hallmark of disorders in this cat-
egory and include delusions; hallucinations; and disorganized 
behavior, language, or thinking. Although a wide variety of 
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medical equipment. Patients with delirium are usually disori-
ented to time and/or place and are easily distracted, with a 
decreased ability to focus their attention. It is very diffi cult to 
conduct an interview with a patient suffering from delirium. 
The patient’s speech may be rambling and irrelevant. The pa-
tient may also experience illusions and/or hallucinations and 
sleep disturbances. Neurological fi ndings include tremors and 
abnormal refl exes. 

 Patients with general medical conditions (e.g., congestive 
heart failure, pneumonia, urinary tract infections, electrolyte 
disturbances, cancer), especially those patients who are el-
derly, are at the greatest risk to develop delirium. Contribut-
ing factors include the toxicity from numerous medications, 
especially those with anticholinergic, analgesic, or sedative 
effects. In addition, the withdrawal of sedative hypnotics, 
including alcohol, may result in delirium. Determining and 
addressing the causative factor of delirium is the fi rst step 
in treatment. Nondrug therapy, such as having a staff mem-
ber or relative provide orientation for the patient, use of a 
clock or calendar, and sensory stimulation with lights or a 
television, may help to calm the patient. If delirium contin-
ues, short-term use of high-potency, low-anticholinergic, an-
tipsychotic medications or short-acting benzodiazepines may 
be indicated. 

 Dementia 
Dementia  is characterized by a decline in social and/or oc-
cupational functioning and cognitive defi cits that include im-
pairment of memory. The onset of dementia depends on the 
cause, but it usually occurs later in life. Children 4 years of 
age and older may develop dementia because of a medical 
condition or head trauma. There are numerous causes of de-
mentia, many of which are reversible after identifi cation and 
treatment. These include hyponatremia, hypoglycemia, uri-
nary tract infection, and, especially, depression. In addition, 
signs and symptoms of dementia are frequently drug-induced 
(Box 19.4). The irreversible dementias include dementia of 
the Alzheimer’s type, vascular dementia, and dementia result-
ing from acquired immunodefi ciency syndrome, head trauma, 
and Huntington’s disease (Box 19.5). 

 Memory impairment is the hallmark of dementia.  Patients 
with memory impairment have diffi culty in recalling previously 
learned material or in learning new material. Patients misplace 

 Infrequently, patients with schizophrenia use a neologism or 
a combination word in an attempt to communicate. 

 Bizarre or socially unacceptable behaviors may be ob-
served in the patient with schizophrenia. Patients may wear 
a wool coat in the summer or hit themselves. Frequently, the 
seemingly bizarre behavior is a component of another symp-
tom. For example, patients who are hitting themselves may 
be experiencing visual hallucinations of being on fi re and, in 
their minds, are hitting the fl ames to put them out. 

 The negative symptoms of schizophrenia include affective 
fl attening, poverty of speech, avolition, and social isolation 
(i.e.,  autism ). Affective fl attening is descriptive of when a pa-
tient has very little or a restricted range of emotional expres-
sion or affect. The examiner can observe that the patient’s 
face is without expression or response, eye contact is poor, 
and body language is reduced. If the affect of the patient is 
not appropriate to the situation (e.g., the patient is laughing 
while describing a funeral), then the patient has an inappro-
priate affect. Poverty of speech (i.e.,  alogia ) is manifested by 
brief replies to questions with little spontaneous speech and 
may result in mutism. Patients with  avolition  do not initiate 
or persist in goal-directed activities. The patient may be ob-
served to sit for a long period of time and not show interest 
in activities. Autistic behavior is descriptive of when a patient 
appears withdrawn and inwardly directed. 

 The negative symptoms of schizophrenia are nonspecifi c 
and may be a consequence of the adverse effects of antipsy-
chotic medications (e.g., sedation, pseudo-Parkinson’s) or co-
morbid depression. In addition, the negative symptoms may 
result from the positive symptoms of schizophrenia. For ex-
ample, patients with a delusional belief that they are at risk of 
being harmed may not talk and will remain isolated to protect 
themselves. A careful assessment is required to differentiate 
negative symptoms from the compounding factors. 

 Treatment of schizophrenia consists primarily of antipsy-
chotic medications, which are most effective for the positive 
symptoms of schizophrenia. The negative symptoms of schizo-
phrenia are more diffi cult to treat and respond more slowly 
to antipsychotic medications, which may result in continued 
disability. Patients who develop depression may also receive 
antidepressant medication in addition to the  antipsychotic. 

 Cognitive Disorders 
 Cognitive function refers to an individual’s ability to know 
or perceive. Therefore, patients with cognitive disorders 
present with defi ciencies in cognitive function (e.g., atten-
tion, language, memory, construction) and higher functions 
(e.g., intellect, abstraction, judgment).  The DSM-5  divides the 
 cognitive disorders  into three major categories: (1) delirium, 
(2) dementia, and (3) amnestic disorders. This section focuses 
on delirium and dementia as two common psychiatric disor-
ders that pharmacists encounter. 

 Delirium 
  Delirium  is characterized by alterations in consciousness 
and change in cognition that develops over a short period of 
time (Box 19.3). Patients with delirium may have fl uctuat-
ing symptoms and appear to be normal in the morning, but 
during the evening, they may become threatening, scream, 
curse, and attempt to pull out intravenous lines or other 

 ■ Disorientation
 ■ Confusion
 ■ Reduced attention, concentration, and memory
 ■ Rambling speech
 ■ Hallucinations
 ■ Delusions
 ■ Behavioral disinhibition
 ■ Emotional lability
 ■ Irritability
 ■ Fragmented sleep/wake cycle (increased symptoms at 

night)
 ■ Tremors and abnormal refl exes

Symptoms of Delirium19.3

Adapted from the American Psychiatric Association. Diagnostic and 
 Statistical Manual of Mental Disorders (DSM-5), 5th ed. Arlington, VA: 
American Psychiatric Association, 2013.
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type, medication therapy with acetylcholinesterase inhibitors 
or  N -methyl-D-aspartate (NMDA) receptor antagonists may 
be minimally effective in delaying progression of the illness. 

 Substance Use Disorders 
 Substance use disorders present as a complication from the 
use of a substance and/or as the compounding factor of an-
other psychiatric illness.  Substance dependence  is a behavioral 
pattern of compulsive drug use that results in tolerance and/
or withdrawal despite signifi cant substance-related problems. 
Substance abuse  is a pattern of substance use that results in 
repeated and harmful consequences and does not include tol-
erance or withdrawal ( DSM-5 ). Because of the high incidence 
of people with substance abuse disorders, it is imperative that 
pharmacists understand the assessment of these disorders and 
the complications of drug abuse. 

valuables (e.g., purse, eyeglasses), forget  appointments, or get 
lost in familiar neighborhoods. The cognitive defi cits of de-
mentia include aphasia, apraxia, agnosia, or disturbance in 
executive functioning. Patients with aphasia have diffi culty 
with spoken or written language.  Apraxia  describes the pa-
tient’s impaired ability to perform motor activities despite 
intact motor abilities, sensory function, and comprehension 
of the task.  Agnosia  is the inability to recognize or identify 
objects or people. The disturbance in executive functioning 
is a common fi nding in dementia. Patients describe a loss in 
the ability to perform higher level cognitive functioning (e.g., 
abstract thinking, planning, or completion of a complex task). 
Dementia is usually not associated with a disturbance of con-
sciousness or perception. 

 The most important step in the assessment of a patient with 
delirium or dementia is to identify the disorder (Table 19.1) 
and then treat all reversible causes. For patients with irre-
versible dementia, treatment consists of assistance with daily 
activities and monitoring for additional complicating factors. 
For patients in the early phases of dementia of the Alzheimer’s 

 ■ Antiarrhythmics
 ■ Antibiotics
 ■ Anticholinergics
 ■ Antidepressants
 ■ Anticonvulsants
 ■ Antiemetics
 ■ Antihypertensives
 ■ Antineoplastics
 ■ Antiparkinsonian agents
 ■ Antihistamine/decongestants
 ■ Cardiac agents (e.g., digoxin)
 ■ Corticosteroids
 ■ Histamine receptor antagonists
 ■ Immunosuppressive agents
 ■ Narcotic analgesics
 ■ Muscle relaxants
 ■ Nonsteroidal anti-infl ammatory agents
 ■ Sedative-hypnotic agents

19.4 Medication-Related Causes of 
Dementia-Like Symptoms

IRREVERSIBLE
 ■ Primary degenerative dementia of the Alzheimer’s type
 ■ Creutzfeldt-Jakob syndrome
 ■ Multi-infarct dementia
 ■ Head trauma

REVERSIBLEa

 ■ Intracranial tumors or trauma
 ■ Organ failure or insuffi ciency
 ■ Metabolic/endocrine (e.g., anemia, electrolyte abnor-

malities, Wilson’s disease, Addison’s disease, hypo-
thyroidism/hyperthyroidism, hypoparathyroidism/
hyperparathyroidism)

 ■ Heavy metal poisoning
 ■ Infections
 ■ Arteriosclerotic disease
 ■ Vitamin defi ciency states
 ■ Psychiatric disorders (e.g., depression, schizophrenic 

decompensation)
 ■ Visual and hearing disorders

19.5 Physical Causes of Dementia-Like 
Symptoms

aDepending on recognition and treatment.

TABLE 19.1  Differentiating Signs and Symptoms of Delirium, Dementia, and Depression

Characteristics Delirium Dementia Depression

Onset Rapid, acute Usually insidious Usually insidious

Precipitating factors Present Usually none Possibly

Duration �1 month �1 month �2 weeks

Course Fluctuating Steady Steady

Sleep–wake cycle Always disrupted Normal Usually disrupted

Memory Recent impaired Recent and remote impaired Recent impaired

Thinking processes Disorganized Impoverished Slower

Attention Disturbed, fl uctuating May be intact Slightly decreased

Awareness Reduced Intact Normal

Alertness Increased or decreased Normal or decreased Normal, increased, or decreased

Perception Misperceptions often present Misperceptions often present Normal
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 supportive care. In addition, patients must receive large doses 
of the B vitamins, particularly thiamine, to prevent periph-
eral neuropathy and Wernicke-Korsakoff syndrome. After 
withdrawal symptoms subside, treatment focuses on main-
taining sobriety and addressing the concurrent psychiatric 
conditions. To maintain sobriety, participation in Alcoholics 
Anonymous is benefi cial, and deterrents to the use of alcohol 
(e.g., disulfi ram) or medications that decrease cravings (e.g., 
naltrexone or acamprosate) may be helpful. 

 Sedative-Hypnotics 
 Abuse of sedative-hypnotics, including the benzodiazepines 
and barbiturates, is often attributed to overprescribing. Use 
of the barbiturates has dramatically decreased because of 
the availability of benzodiazepines. The pharmacist’s role 
is to differentiate appropriate versus inappropriate use of 
sedative-hypnotics. Indications of inappropriate use would 
include multiple prescribers, multiple sedative-hypnotics, or 
excessive doses. 

 The signs and symptoms of intoxication from sedative-
hypnotics are similar to those of intoxication from alcohol. 
The intoxicated patient exhibits unsteady gait, lack of co-
ordination, slurred speech, inattention, impaired memory, 
impaired judgment, lethargy, and disinhibition. Signs and 
symptoms of withdrawal depend on the daily dose and dura-
tion of administration. The larger the dose and the longer the 
duration of treatment, the more severe the withdrawal pro-
cess will be. The signs and symptoms of abrupt withdrawal 
include anxiety, irritability, nausea, vomiting, tachycardia, 
sweating, tremor, insomnia, and the possibility of tonic-clonic 
seizures. Patients are withdrawn from the sedative-hypnotics 
by gradually decreasing the dose. Abrupt withdrawal of any 
sedative-hypnotic (including alcohol) can be fatal. 

 Marijuana 
 Marijuana has sedative-hypnotic properties; however, it is also 
known to induce hallucinations and paranoia and is associated 
with all the risks of tobacco smoking. The active component 
of marijuana is  � -9-tetrahydrocannabinol (THC). The signs 
and symptoms of intoxication with marijuana include tachy-
cardia, conjunctival congestion, increased appetite, dry mouth, 
euphoria, sensory intensifi cation, and apathy. Chronic use of 
marijuana is associated with amenorrhea, decreased testoster-
one production, and inhibition of spermatogenesis. In addi-
tion, chronic use may cause an amotivational syndrome that is 
characterized by signs and symptoms of apathy, dullness, im-
paired judgment, decreased concentration, decreased memory, 
decreased personal hygiene, and lack of goal-directed behavior. 
Treatment of the abuse of marijuana focuses on abstinence and 
the possibility of an underlying psychiatric disorder. 

 Opioids 
 The abused opioids include street drugs (e.g., heroin) and the 
prescription opioids. Patients may become dependent on opi-
oids either through illicit use or during proper medical treat-
ment. The signs and symptoms of opioid intoxication and 
withdrawal are listed in Box 19.7. Treatment of intoxication 
is the careful use of opioid antagonists and supportive care. 
Treatment of opioid withdrawal includes substitution with 
the long-acting opioid methadone and subsequent tapering. 
 Alternatively, use of tapering doses of a central  �  2 -agonist, such 

 Patients intoxicated with a substance exhibit signs and 
symptoms according to the substance that was used. There 
are three primary diffi culties in assessing a patient who is in-
toxicated: (1) Patients may not reveal—or may underreveal—
all the substances that they have ingested; (2) the true contents 
of illegal substances may not be known; and (3) patients may 
have a variety of responses to substances depending on their 
personality characteristics, compounding physical or mental 
illnesses, frequency of use, consumption, and environment. 
A wide variety of substances can be abused, but the most 
common are alcohol, sedative-hypnotics, marijuana, opioids, 
and stimulants. 

 Alcohol 
 Because of its availability, alcohol is the most commonly abused 
substance. Alcohol dependence is typifi ed by the repetitive intake 
of alcoholic beverages to the degree that the patient is harmed 
physically, socially, or economically. In addition, the patient is 
not able to control the frequency or amount of ingestion. There 
are numerous risk factors for alcohol dependence, including 
occupation, religion, race, and socioeconomic status. Patients 
with anxiety or depression are frequently alcohol dependent; 
however, the use and withdrawal of alcohol contributes to these 
symptoms, resulting in a vicious cycle. Patients with alcohol de-
pendency can have an extensive number of physical fi ndings, 
including gastritis, diarrhea, liver damage, peripheral neuropa-
thy, and cardiomyopathy. The signs and symptoms of alcohol 
intoxication and withdrawal are listed in Box 19.6. 

 Patients who are withdrawing from alcohol are gener-
ally treated with tapering doses of benzodiazepines and 

INTOXICATION
 ■ Slurred speech
 ■ Incoordination
 ■ Unsteady gait
 ■ Nystagmus
 ■ Flushed face
 ■ Disinhibition of sexual or aggressive impulses
 ■ Mood lability
 ■ Impaired judgment
 ■ Impaired social or occupational functioning
 ■ Impaired attention
 ■ Sedation

WITHDRAWAL
 ■ Nausea or vomiting
 ■ Malaise or weakness
 ■ Tremor
 ■ Anxiety
 ■ Depressed mood or irritability
 ■ Autonomic hyperactivity (tachycardia, sweating, in-

creased blood pressure)
 ■ Headache
 ■ Insomnia
 ■ Hyperthermia
 ■ Transient hallucinations or illusions
 ■ Delirium
 ■ Seizures

19.6 Signs and Symptoms of Alcohol 
Intoxication and Withdrawal
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Treatment of intoxication may involve antipsychotic or ben-
zodiazepine antianxiety drugs. Treatment of stimulant abuse 
is focused on abstinence and treatment of any underlying psy-
chiatric disorder. 

 SYSTEM ASSESSMENT 

 Subjective Information 
 The physical status of a patient can dramatically infl uence the 
mental status examination (MSE). Brain functioning can be 
modifi ed by disease states, trauma, lack of sleep, changes in 
electrolyte levels, reduced energy sources, increased levels of 
perceived stress, and medications. For example, a patient with 
a fever or a metabolic process may not be able to abstract or 
make new memories until the physical illness is resolved. An 
increase in the level of stress that a patient experiences may 
result in transient dysfunction in mental capacity. Common 
stressful events would include the death of a close relative or 
the loss of a job. 

 The MSE assesses a patient’s higher cortical functioning 
and emotional state. The MSE is not measured like a blood 
pressure, however. Rather, it is inferred through observation 
of the patient’s behavior and a series of questions. Factors that 
affect the mental status include age, physical changes in health 
(e.g., lack of sleep, alcoholism, chronic renal disease), drugs 
of all kinds (e.g., illicit, alcohol, over-the-counter [OTC], pre-
scription), stress (e.g., job, family, school, life events), level of 
education, and mental disorders. The defi nitive diagnosis of 
a psychiatric disorder includes the MSE, psychiatric history, 
medical history, physical examination, and appropriate labo-
ratory test results. 

 Integrating parts of the MSE into the health history accord-
ing to the patient’s presentation is adequate for most people; 
however, it is necessary to perform a full MSE if the patient 
shows any abnormality in affect or behavior. The MSE does 
not have to be a separate part of the patient evaluation, but 
it should be based on the observation of the patient through-
out the history and physical examination. Information that is 
acquired during the MSE may infl uence the physical examina-
tion and vice versa. 

 The MSE should be conducted in a private, quiet, and 
comfortable area. If possible, both the examiner and the pa-
tient should be sitting. Patients usually have less anxiety if the 
examiner is at the same eye level. Because of possible fl uctua-
tions in mental status, the interviewer should note the specifi c 
time of the interview. Specifi c documentation of the results of 
the MSE allows subsequent assessment for deterioration or 
improvement over time. 

 The interviewer should cover most areas of the MSE but 
not necessarily in the exact order described in the following 
sections. Flexibility in interviewing skills, however, requires 
practice. More diffi cult screening questions can be asked ini-
tially to determine the person’s level of functioning in a speci-
fi ed area. A correct answer to a diffi cult question indicates an 
adequate level of functioning in that area, so further testing of 
that area is probably unnecessary. Throughout the interview, 
the examiner should also consider the patient’s intellectual 
level, geographic region, and cultural background. 

 The four main areas of assessment for the MSE are (1) gen-
eral appearance and attitude; (2) behavior; (3) cognitive func-
tioning; and (4) thought processes, content, and perceptions. 

as clonidine, to attenuate the noradrenergic hyperactivity of 
opiate withdrawal may alleviate the symptoms of withdrawal. 

 Stimulants 
 Stimulants include the amphetamines and their derivatives, 
cocaine, phenylpropanolamine, ephedrine, and caffeine. The 
effects of stimulants include reduced fatigue, increased alert-
ness, and decreased appetite. The signs and symptoms of 
stimulant intoxication and withdrawal are listed in Box 19.8. 

INTOXICATION
 ■ Fluctuating mood (euphoria, dysphoria, apathy)
 ■ Psychomotor retardation
 ■ Impaired judgment
 ■ Impaired attention and memory
 ■ Pupillary constriction
 ■ Drowsiness
 ■ Slurred speech
 ■ Impaired social and occupational functioning

WITHDRAWAL
 ■ Lacrimation
 ■ Rhinorrhea
 ■ Mydriasis
 ■ Piloerection
 ■ Sweating
 ■ Fever
 ■ Nausea and vomiting
 ■ Hypertension (tachycardia)
 ■ Abdominal cramping
 ■ Anxiety
 ■ Craving for opioids
 ■ Insomnia
 ■ Anorexia
 ■ Agitation

19.7 Signs and Symptoms of Opioid 
Intoxication and Withdrawal

INTOXICATION
 ■ Tachycardia
 ■ Pupillary dilation
 ■ Hypertension
 ■ Sweating or chills
 ■ Nausea and vomiting
 ■ Motor agitation
 ■ Euphoria
 ■ Grandiosity
 ■ Increased talking
 ■ Impaired in social and occupational functioning

WITHDRAWAL
 ■ Fatigue
 ■ Insomnia or hypersomnia
 ■ Depression
 ■ Irritability
 ■ Anxiety

19.8 Signs and Symptoms of Stimulant 
Intoxication and Withdrawal
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 appropriately responding to internal and external stimuli. Pa-
tients whose consciousness is found to be lethargic (hyper-
somnia), obtunded, stuporous, semicomatose (the patient 
requires vigorous and repeated stimulation for a response), 
and comatose (unarousable, unresponsive to noxious stim-
uli) require further evaluation to determine the cause. 

 TECHNIQUE 

 STEP 2 Assess the Patient’s Facial Expression and 
Reaction to Stimuli or Questioning 

 ●  Observe and document the patient’s facial expressions 
and reaction to stimuli or questioning. 

ABNORMALITIES   The person should exhibit an appropri-
ate facial expression, which should change appropriately 
with the situation. There should be an appropriate amount 
of eye contact within cultural norms. The person should 
share the conversation appropriately, at a moderate pace, 
and be able to clearly articulate. A fl at or mask-like ex-
pression is associated with schizophrenia or Parkinsonism. 
Dysarthria should be noted if the person exhibits distorted 
speech sounds and cannot articulate. Pace of the conversa-
tion can be increased by anxiety and reduced in patients 
with Parkinsonism or depression. 

 TECHNIQUE 

 STEP 3 Assess the Patient’s Speech and Language 
Comprehension 

 ●  Observe and document the patient’s speech and language 
comprehension. 

 ●  To test for aphasia, show the patient an item (e.g., watch, 
pen) and ask the person to name it. 

ABNORMALITIES   The patient should speak smoothly, use 
the correct words, and be able to name common objects. 
Patients with aphasia have diffi culty with language compre-
hension and production related to certain types of brain 
damage. Patients with an inability to name an item respond 
with answers such as, “A thing you write with” or “A thing 
you tell time with.” 

 TECHNIQUE 

 STEP 4 Assess the Patient’s Emotional State 
 ●  Assess and document the patient’s mood and affect. 
 ●  Observe the range, intensity, lability, and the appropriate-
ness of the affect in relationship to the patient’s content 
of thought. 

ABNORMALITIES   The patient should have an appropriate 
range and intensity of emotions according to the topic of 
conversation or the patient’s situation. A labile or inappro-
priate affect may indicate a mood disorder or psychosis. An 
inappropriate affect is noted when a person is laughing but 
topic of conversation or the situation (e.g., a funeral) is ap-
propriately serious or sad. A depressed mood is noted when 
the patient describes feelings of being low, down, or de-
pressed. A patient with a euphoric mood describes feelings 
of elation and of being on top of the world. 

In practice, inspection of general appearance, attitude, and 
behavior are completed concurrently with the subjective eval-
uation of cognitive functioning and thought processes. As a 
student, you will notice that inspection is an “objective” physi-
cal examination skill and is usually covered in the “Objective” 
section of each chapter. To accurately represent what is done 
in practice, however, inspection of general appearance, atti-
tude, and behavior are addressed in the “Subjective” section 
of this chapter. To maintain consistency, this chapter uses the 
objective format for those sections involving inspection or 
observation. 

 General Appearance and Attitude 
 TECHNIQUE 

 STEP 1 Observe the Patient’s Appearance and 
Attitude 

 ●  Have the patient sit or stand in a relaxed position. 
 ●  Observe and document the patient’s posture, body 
movements, grooming, hygiene, and clothing. (The docu-
mentation should be complete enough that another prac-
titioner could recognize the patient from the description.) 

ABNORMALITIES   Body movements should be voluntary, 
deliberate, coordinated, and at the appropriate rate. The 
person should be clean and well groomed. Clothing should 
be appropriate for setting, season, age, gender, and social 
group; it should also fi t and be put on appropriately. Sitting 
on the edge of the chair, restless pacing, frowning, scanning 
the environment, and tense muscles may indicate anxiety, 
whereas sitting slumped in a chair or slow gait are associated 
with depression. Poor hygiene or a lack of concern about 
appearance is associated with depression and Alzheimer’s 
disease. Excessive grooming is associated with OCD. 
 Patients with mental disorders are frequently observed to 
dress inappropriately. Patients with Alzheimer’s disease may 
wear their pajamas over their daytime clothing. Patients with 
schizophrenia may wear a coat as a protective covering at 
all times regardless of the environmental temperature, and 
patients in the manic phase of bipolar disorder may dress in 
a provocative manner. 

 STEP 1 (Continued) 
 ●  Note the patient’s attitude toward the examiner. 

ABNORMALITIES   The patient should be receptive and 
cooperative with your questions. Patients who are evasive, 
apathetic, hostile, or paranoid require further questioning 
to determine the cause. 

 Behavior 
 TECHNIQUE 

 STEP 1 Assess the Patient’s Level of Consciousness 
 ●  Observe and document the patient’s level of consciousness. 

ABNORMALITIES   Consciousness is the most basic of 
the mental status functions and represents the person 
being aware of one’s own existence, feelings, thoughts, 
and environment. The patient should be awake, alert, and 
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INTERVIEW   Tell me what you have eaten in the last 24 hours. 
I am going to state four words; after I have said them all, 
please repeat them back to me:  ball ,  chair ,  clown ,  plant . 

 In the latter question, the patient must repeat the four 
words back, or the test is invalid. The examiner then contin-
ues with typical interview questions that serve as a distracter 
for the patient. After approximately 5 minutes, the examiner 
asks the patient to recall the four words. The examiner should 
select four words from different categories (e.g., a specifi c 
animal, color, or object). 

 Immediate memory is the ability to recall information, 
such as the seven-digit sequence recall. To have a valid test of 
immediate memory, the patient must have the ability to pay 
attention. 

INTERVIEW   Please repeat the following sequence of num-
bers back to me: 8, 1, 3, 6, 10, 15, 21. 

 For long-term memory, the examiner can ask verifi able 
chronological events in the patient’s life history concerning 
past health, fi rst job, birthday, anniversary dates, and other 
relevant dates. Questions about past presidents, dates of 
wars, and other signifi cant events are easier to use because the 
information is more readily available to everyone. In contrast 
to recent or immediate memory, long-term memory is usually 
retained in most patients. 

INTERVIEW   What is your birth date? Who was the fi rst pres-
ident of the United States? On what date did the invasion of 
Pearl Harbor occur? 

 C A U T I O N  

 Certain memories will be infl uenced by the patient’s country 
of origin. 

ABNORMALITIES   A patient should be able to describe 
his or her diet and remember four out of four words after 
5 minutes. A patient should be able to perform the seven 
digit-immediate recall with minimal effort. A patient should 
be able to recall events that happened years ago. Memory 
can be affected by a variety of causes, including Alzheimer’s 
dementia, inattention, distractibility, amnesia, depression 
(i.e., lack of effort), and anxiety. A person who confabulates, 
especially to impress the interviewer, may be suffering from 
memory loss. 

 Abstract Reasoning  Abstract reasoning is a higher cortical 
function that is demonstrated by an ability to think beyond 
the concrete and literal. Ask the patient to state the simi-
larities and differences of two items, such as an apple and 
an orange. Ask the patient to interpret a proverb, such as 
“People who live in glass houses should not throw stones.” 
The patient should be able to give examples of how an apple 
and an orange are similar (e.g., both grow on trees, both 
are fruit) and different (e.g., one is red, one is orange). The 
answers to the proverbs should demonstrate the ability to 
abstract a personal or refl ective meaning (e.g., certain things 
happen in life, and it is best to carry on and not be stuck in 
the past). 

 Cognitive Functioning 
 Assessment of the patient’s cognitive functioning can be com-
pleted by asking a variety of questions from various perspec-
tives. Because the basis of this assessment is the interview, 
the common “subjective” format found in previous chapters 
is used here. The examples provided illustrate only one way 
of how this questioning might be completed. Interview ques-
tions are grouped in major sections according to the area of 
cognitive functioning being assessed. 

 Orientation to Time, Place, and Person 
INTERVIEW   What is today’s date? What is the day of the 
week? What season are we in? Where are you? What time is 
it? What town are we in? What state are we in? Please state 
your name. What is my name? What is my occupation? 

 C A U T I O N 

 When testing for a person’s orientation to time, the examiner 
should ask the patient to tell the examiner the approximate 
time of day, day of week, date, year, and season. Asking the 
patient to state the year is very important in some cases 
because the patient may be able to state the other time 
descriptors but not know the year or state a previous year. 

ABNORMALITIES   Time changes more frequently than 
place; therefore, orientation is lost fi rst to time and then to 
place. Rarely does a person lose orientation to himself or 
herself, but this may be found in cases of amnesia. If the pa-
tient states that he or she is in a hospital but cannot state the 
exact name, this may be acceptable. However, patients in a 
hospital who state that they are in a hotel are obviously not 
oriented to place. Orientation may be altered by a variety 
of physical (e.g., electrolyte disturbances, pain) and mental 
(e.g., delirium, dementia) conditions. In addition, the side 
effects of a variety of drugs are some of the most frequent 
causes of disorientation. 

 Concentration and Attention Span  There are a variety of 
tests to assess the patient’s concentration and attention span. 
The examiner can use simple mathematic calculations, spell-
ing a fi ve-letter word backward (e.g., world), digit-sequence 
recall that is presented at the rate of one digit per second, and 
serial 3’s or 7’s. For the serial 3’s or 7’s test, ask the patient 
to start with 100, subtract either 3 or 7 from it, and then 
continue from there. The patient should be able to do simple 
mathematic calculations or spelling tasks correctly and at a 
normal pace. 

INTERVIEW   Please spell the word  world  backward. Start at 
100 and subtract 7 to get an answer and then continue sub-
tracting 7 and stating the answer until I tell you to stop. 

ABNORMALITIES   Patients who cannot complete the sim-
ple tests of attention span and concentration may have a 
physical disorder, anxiety, drug use, or a variety of mental 
disorders. 

 Immediate, Recent, and Long-Term Memory  Recent mem-
ory of events that have happened within the last few days may 
be assessed with the following questions. 
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ABNORMALITIES   A high level of ambivalence is disabling 
and associated with mental disorders, such as schizophre-
nia, bipolar disorder, and OCD. 

 Thought Process, Content, and Perceptions 
 Logic, Relevance, Organization, and Coherence of 
Thought Processes  The majority of this assessment is com-
pleted by listening to the words and speech of the patient 
throughout the interview. The interviewer should follow ap-
propriate leads for further clarifi cation. A normal patient will 
have a logical train of thought with an appropriate, timely 
response to a question. 

 A patient’s thought process is the way a person thinks, 
and it is assessed by listening to the patient’s speech or 
communication pattern. Several descriptors are used to de-
scribe a person’s communication pattern.  Circumstantiality  
describes when a patient includes peripheral details or mi-
nutiae that are assumed to be implicit to the conversation. 
 Tangentiality  is when the patient wanders to a distant point 
in the conversation and is unable to return spontaneously to 
the original point. Patients with fl ight of ideas change from 
topic to topic with more or less of an apparent connection 
between the topics.  Loosening of associations  is when an ex-
aminer cannot follow the patient’s conversation because the 
patient combines unrelated topics or words. At the end of 
the patient’s paragraph, it is diffi cult—and sometimes im-
possible—to interpret the meaning of the statements.  Word 
salad  is a rare form of communication in which the patient 
uses only jumbled words and not sentences.  Perseveration  
is when patients repeat the same words over and over, and 
 echolalia  is when patients repeats the words the examiner 
stated. A  neologism  is a nonexistent word or a combina-
tion of words that the patient invents. Only the patient 
knows the meaning of the neologism. Patients who sud-
denly stop speaking in midsentence may be noted to have 
 thought blocking .  Confabulation  is when a patient in clear 
consciousness fabricates a memory. The fabricated memory 
may be described in great detail and is not judged to be mor-
ally wrong. The patient is merely replacing lost memory with 
fantasy. Patients may confabulate to avoid embarrassment at 
the loss of true memory. 

 A certain amount of circumstantiality and tangentiality 
occurs in normal conversation, but it becomes problematic 
with extensive use. Flight of ideas is most frequently found 
in patients during the acute phases of mania. Loosening 
of associations is most commonly found in patients with 
schizophrenia or during the severe stages of mania. Word 
salad, perseveration, and echolalia are found in acute stages 
of schizophrenia or dementia. Neologisms are used by pa-
tients with schizophrenia. Thought blocking may be found 
in patients with schizophrenia and as an adverse drug effect. 
Confabulation may commonly be found in patients with 
 dementia. 

 Thought Content  Thought content is used to describe what 
a person thinks and his or her specifi c ideas or beliefs, and it 
is assessed by listening to the patient’s answers to questions. 
A patient with appropriate thought content will have ideas or 
beliefs that are within the normal range. In addition, a normal 
patient will not have excessive obsessions, compulsions, or 
phobias. 

INTERVIEW   How are a cat and a mouse alike? What do 
people mean when they say “There is no use crying over 
spilled milk” and “Don’t judge a book by its cover”? 

ABNORMALITIES   Concrete and literal interpretations of 
these proverbs may include answers such as, respectively, 
“The milk is dirty” or “The book may have dirty pictures in 
it.” The inability to abstract may refl ect a thought disorder 
but can also refl ect cultural infl uences, educational level, 
and socioeconomic status. 

 Insight and Judgment  Ask the patient to explain his or her 
disorder to you. A patient with good insight should be able 
to recognize that the symptoms of the illness are abnormal 
and understand the origin and development of the symptoms. 
Also, ask the patient to describe his or her future plans or 
use a scenario such as, “What would you do if you smelled 
smoke in a crowded movie theater?” Good judgment is dem-
onstrated by acting responsibly and responding in an appro-
priate manner. 

INTERVIEW   What seems to be the trouble? What do you 
think is wrong? How are you going to manage if you lose 
your job? 

ABNORMALITIES   Lack of insight may be found in patients 
who deny that they are ill or in those with a formal thought 
disorder. Patients who would yell “Fire!” in a crowded movie 
theater would not be demonstrating good judgment. A lack 
of insight and poor judgment suggest that a patient may not 
be able—or may not be willing—to participate in his or her 
own healthcare. 

 Ability to Perform Complex Acts  Ask the patient to use 
a comb, drink from a glass, draw a house, copy geometric 
forms, or button his or her shirt. A patient should be able to 
perform any of these tasks with minimal effort and time. 

INTERVIEW   Can you draw me a picture of a house? Please 
draw a clock face with the numbers and the hands set to a 
specifi c time. 

ABNORMALITIES   Apraxia is the inability to perform these 
types of tasks and is associated with patients with cognitive 
decline because of Alzheimer’s disease or other types of 
dementia. 

 Level of Ambivalence  Ambivalence is the coexistence of 
opposite thoughts, feelings, and will (e.g., wanting to eat but 
also not wanting to eat). 

INTERVIEW   Describe your plans for the next few days. 

ABNORMALITIES   A patient should be able to have a di-
rection or goal and be able to make a decision requiring 
higher cortical functioning. A certain level of ambivalence is 
normal, however, and refl ects the need for time to make a 
decision or to decide on a goal or direction. 

INTERVIEW   What is one thing that you would like to get 
done this week? What will you do to make this happen? 
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ABNORMALITIES   Illusions are when a person misperceives 
visual stimuli (e.g., a mirage in the desert). Hallucinations 
have no obvious stimuli and can occur in any of the fi ve 
sensory modalities (i.e., auditory, visual, olfactory, gustatory, 
or tactile). Hallucinations are associated with a variety of 
 mental illnesses, adverse effects of medications, substances 
of abuse, and temporal lobe epilepsy. Hypnopompic hallu-
cinations are noted when a person has a hallucination on 
arising from sleep. Hypnagogic hallucinations occur when 
a person is falling to sleep. Both phenomena should be 
differentiated from other types of hallucinations. 

 Objective Information 
 Physical Assessment 
 Normally, physical examination techniques are presented at 
this point in each chapter. As explained previously, however, 
completion of an MSE is unique. Therefore, to maintain an 
accurate representation of practice, all areas of an MSE have 
been presented in the subjective information section. 

 Laboratory and Diagnostic Tests 
 All patients with suspected changes in mental status should 
receive a complete physical examination by a primary care 
provider that includes a urinalysis and blood tests for electro-
lytes, glucose, complete blood cell count, as well as labora-
tory tests to establish renal, hepatic, and thyroid functioning. 
The patient will continue to display alterations in mental sta-
tus until appropriate treatment for the underlying physical or 
laboratory abnormality is received. 

 Mini-Mental State Examination  The Mini-Mental State 
 Examination is a formalized screening tool for cognitive func-
tions. It requires only 5 to 10 minutes to administer, and it 
can be administered for both initial and serial measurement 
of worsening or improvement of cognition over time. The 
tool concentrates only on cognitive function, not on mood 
or thought processes; therefore, it is a good screening tool to 
detect dementia or delirium. The maximum score is 30, and 
normal people average a score of 27. 

 Special Considerations 
 Pediatric Patients 
 Assessment of the pediatric patient is performed according 
to the developmental stage of the child. Adolescents can be 
assessed in a similar fashion as adults. Additional questions 
for the pediatric patient’s parent or guardian include the 
 following: 

INTERVIEW   Has there been any change in the child’s per-
sonality and/or behavior? Have you noticed any physical 
changes in your child? How has the child been perform-
ing in school? Have there been any changes in the child’s 
school performance? Describe the child’s peer relation-
ships. How about the relationships between the child 
and the family? Mother? Father? Siblings? Has the child 
reached the developmentally appropriate milestones, such 
as toilet training? 

INTERVIEW   Describe any repetitive thoughts, ideas, im-
pulses, or phobias that you regard as senseless. Can you 
tell me more about that? What do you think about at times 
like these? 

ABNORMALITIES   Patients with abnormal thought content 
will have delusions, obsessions, and phobias. A delusion is 
a fi xed, false belief that can have a variety of themes (e.g., 
persecutory, religious, somatic, or grandiose). Delusions 
are fi xed because the patient cannot be talked out of the 
delusions—even if evidence to the contrary is presented. 
Delusions are false because the delusion is not in keeping 
with reality and, fi nally, is a belief of the patient.  Obsessions  
are repetitive thoughts, ideas, or impulses that are recog-
nized by the patient as senseless. A  compulsion  is a repeti-
tive behavior (e.g., checking, hand washing) or a mental act 
(e.g., counting, repeating words silently) that the patient 
feels forced to complete. Obsessions or compulsions are 
considered to be normal if they do not substantially inter-
fere with thinking or activities of daily living. Phobias are ir-
rational fears that are associated with severe anxiety; people 
will avoid the object or situation to avoid embarrassment 
and the accompanying fear. 

 Risk for Suicide  Assessment for suicidal ideations requires a 
sense of trust and empathy from the practitioner. Often, it is 
more diffi cult for the practitioner to ask these types of ques-
tions than it is for the patient to answer. To assess the patient, 
begin with general questions, and if the answers suggest sui-
cidal tendencies, ask more detailed questions. 

 These questions are very important, and contrary to popu-
lar belief, asking about suicide does not promote the idea of 
suicide. Patients will often report a sense of relief that some-
one has initiated the discussion. A patient who is not at risk 
of harming themselves or suicidal will answer these questions 
in a straightforward manner. In addition, the patient will 
indicate plans for the future. 

INTERVIEW   Do you have any ideas or thought of harm-
ing yourself? Do you have any thoughts, ideas, or plans to 
commit suicide? 

ABNORMALITIES   Patients will admit that they have had 
thoughts of harming themselves or of suicide. Indicators of 
suicidal intent are previous suicide attempts; symptoms of 
major depression or schizophrenia; verbal or written expres-
sions relating to death, failure, or worthlessness; and giving 
away of personal possessions. A specifi c plan of suicide or an 
actual attempt requires immediate referral to a psychiatrist 
and, almost always, hospitalization. In some instances, it may 
be necessary to arrange for transportation to the hospital. 

 Altered Perceptions of the Senses  A perception is the 
awareness of stimuli through any of the fi ve senses. A nor-
mal patient should not have any alterations to his or her fi ve 
senses and should be able to describe normal perceptions. 

INTERVIEW   Describe any changes in your senses. Are you 
hearing things that are not there? Do you see things that 
other people do not? Are you experiencing any unusual 
smells, tastes, or touches to your skin? 

365-385_Jones_19_final.indd   377365-385_Jones_19_final.indd   377 5/23/15   4:11 AM5/23/15   4:11 AM



378 PART II   ASSESSMENT OF BODY SYSTEMS

ABNORMALITIES   For the geriatric patient, start the assess-
ment by checking for sensory changes in hearing and vision. 
Loss of hearing and vision is common in older adults; can 
make the elderly person look confused; and can produce 
social isolation, frustration, and, possibly, suspicion. In gen-
eral, there is no loss of general knowledge and little to no 
loss in vocabulary. In addition, during retirement, many el-
derly people do not know the exact date and time, but this 
is considered to be normal. 

 Pregnant Patients 
 Additional questions for the pregnant patient include the  
 following: 

INTERVIEW   During your previous pregnancy, did you expe-
rience any changes in your mood? Did you become sad or 
depressed during your previous pregnancy? After the birth 
of the baby? 

ABNORMALITIES   Depression is twice as common in women 
as in men, and it reaches its peak incidence between 25 and 
45 years of age, the primary reproductive age of a woman. It 
is becoming more recognized that childbirth is a major risk 
factor in development of mental illness. It is currently esti-
mated that 40% of the 4 million births occurring every year 
in the United States are complicated by some form of post-
partum mood disorder. Forty percent to 85% of women who 
deliver a baby experience a mild form of depression 3 to 
5 days after delivery. Symptoms of this “normal” phenom-
enon are irritability, anxiety, confusion, crying spells, mood 
lability, and disturbances in sleep and appetite. These symp-
toms spontaneously resolve within 24 to 72 hours. Postpar-
tum depression complicates 10% to 15% of all deliveries 
and is even more common following deliveries by adoles-
cent women (26% to 32%). The majority of patients has an 
onset of symptoms within 6 weeks of delivery and usually 
suffers from this illness for more than 6 months. Symptoms 
include dysphoric mood, loss of interest in usually pleasur-
able activities, diffi culty concentrating or making decisions, 
psychomotor agitation or retardation, fatigue, changes in 
appetite or sleep, recurrent thoughts of death/suicide, feel-
ings of worthlessness or guilt (especially failure at mother-
hood), and excessive anxiety over the child’s health. Women 
who experience postpartum depression are at higher risk of 
recurrence following subsequent pregnancies. 

   APPLICATION TO PATIENT SYMPTOMS 
 The pharmacist needs to work to develop a therapeutic rela-
tionship with the patient for that patient to feel comfortable 
revealing his or her symptoms completely and accurately. 
If patients don’t feel that they can trust the pharmacist, 
they may describe themselves in a positive way or simply 
describe vague symptoms that require further assessment. 
It is important that the pharmacist be able to recognize the 
signs and symptoms of a potential mental illness, assess the 
patient’s presenting symptoms, make recommendations, 
and refer the patient to a mental health care practitioner, 
if necessary. 

ABNORMALITIES   Developmental milestones are important 
in monitoring the mental as well as physical development 
of a child. Attention defi cit hyperactivity disorder is often 
diagnosed when a child enters school, where either inatten-
tion or hyperactive-impulsive behavior becomes more no-
ticeable and problematic. Inattention may be demonstrated 
by failure to pay close attention to details, trouble sustain-
ing attention during tasks, easy distractibility, forgetfulness, 
and avoidance of schoolwork or homework. Hyperactivity-
impulsivity can manifest as fi dgeting, talking excessively, 
interrupting others, diffi culty waiting their turn, diffi culty 
playing quietly, running or climbing inappropriately, and 
leaving their seat in the classroom when seating is expected. 

 Although attention defi cit hyperactivity disorder can be 
diagnosed for the fi rst time in adolescence or adulthood, the 
answers to the previous questions in the teen years are often 
tools to determine whether an adolescent is struggling with 
depression or substance abuse. Signs and symptoms of de-
pression are similar regardless of age. Puberty, however, can 
make it diffi cult to determine if common symptoms such as 
forgetfulness, negative attitude, and labile emotions are a nor-
mal part of development or a sign of more serious problems. 
To make it more diffi cult, some symptoms of depression, such 
as a change in eating or sleeping habits, may also be symp-
toms of a substance abuse problem. Symptoms that persist 
for more than a couple of weeks should raise concern and 
prompt referral to a mental health professional. 

 Substance abuse, as described earlier, can result in person-
ality, behavioral, and physical changes in an adolescent as 
well as an adult. Drug-related personality changes are often 
obvious and noticeable and will worsen over time. Drug-
related changes occur faster than personality changes because 
of normal development, and they often appear to have no 
obvious cause. These changes may include a sudden shift in a 
teen’s interests or hobbies, irritability, withdrawal from fam-
ily and friends, sudden mood swings, nervousness, lack of 
initiative, and defensiveness. Behavioral changes may include 
new friends, unwillingness to introduce friends to parents, 
lying, stealing, abusive behavior, unexplained phone calls, 
changes in texting habits, changes in social media behaviors, 
risky behaviors, being late to events, and increased confl ict 
with siblings. In school, grades may drop, discipline problems 
may develop, and the teen may skip classes and drop out of 
after-school activities. Personal habits may also change, such 
as an increase or decrease in appetite; erratic sleep habits; 
excessive protection of the bedroom and personal space; and 
an excessively messy, cold, or frequently aired-out bedroom. 
Physical changes may include silliness, paranoia, weight loss, 
chronic cough, slurred speech, frequent colds or fl u, and rapid 
muscle growth. 

 Geriatric Patients 
 Additional questions for the geriatric patient and/or caregiver 
include the following: 

INTERVIEW   Can you tell me what medications you are tak-
ing? For what conditions are you taking these medications? 
Are you having any side effects from these medications? Do 
you forget to take your medications? If so, how often? What 
do you do to help yourself remember? 
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 Memory Problems (Case Study 19.1) 
 Memory problems are associated with several mental illnesses 
and physical disorders. It is important that the patient receive 
a thorough medical assessment to eliminate any physical 
causes of dementia (see Box 19.5). A thorough assessment 
of the patient and his or her medications should be done to 
identify possible drug therapy problems and, specifi cally, any 
medication-related causes (see Box 19.4). 

 Depression (Case Study 19.2) 
 Major depression is a frequent fi nding in the general popula-
tion and requires a thorough assessment. Patients with major 
depression may not complain of a depressed mood as the most 
prominent symptom. When assessing a patient’s mental sta-
tus, it is important to use open-ended questions and allow the 
patient to elaborate on his or her perception of the problem. 

19.9

 ■ Antihypertensive agents (e.g., clonidine, methyldopa, 
reserpine)

 ■ Antiparkinsonian agents
 ■ Antipsychotic agents
 ■ Corticosteroids
 ■ Neoplastic agents
 ■ Nonsteroidal anti-infl ammatory agents
 ■ Opioids
 ■ Sedative-hypnotic agents
 ■ Stimulant withdrawal

Medication-Related Causes of 
Depression

USE OF THE MEDICATION
 ■ Antiasthma agents (e.g., albuterol, theophylline)
 ■ Anticholinergics
 ■ Digoxin
 ■ Stimulants (e.g., amphetamines and related deriva-

tives, caffeine, ephedrine, phenylpropanolamine, pseu-
doephedrine)

WITHDRAWAL OF THE MEDICATION
 ■ Alcohol
 ■ Antianxiety agents
 ■ Opioids
 ■ Sedative-hypnotics

19.10 Medication-Related Causes of 
Anxiety

C A S E  S T U D Y  1 9 . 1
PW is a 67-year-old man who comes into the pharmacy 
and states that he has been feeling rather strange lately. 
He explains that he has become more forgetful and that 
his wife has noticed he appears to be “spacey.” He is 
worried that he is becoming senile. His past medical his-
tory includes hypertension, insomnia, and heartburn.

ASSESSMENT OF THE PATIENT
Subjective Information
A 67-YEAR-OLD MAN COMPLAINING OF FORGETFULNESS

WHEN DID THESE SYMPTOMS START?  Over the last 
couple of weeks.

COULD YOU PLEASE DESCRIBE HOW YOU HAVE BEEN 
FEELING?   I feel like my head is not clear and that I can-
not think as clearly.

HOW HAS YOUR MEMORY BEEN AFFECTED?   I have for-
gotten where I have placed items, like my car keys. It is 
taking me more time to complete simple tasks.

IS THERE A TIME OF DAY OR NIGHT WHEN THE PROBLEM 
IS WORSE?   No, I have not noticed any difference. The 
problem just comes and goes.

ARE YOU HAVING TROUBLE WITH TIME AND DATES? 
 Sometimes I forget the day of the week.

CAN YOU TELL ME TODAY’S DATE AND APPROXIMATE 
TIME?   Today is Friday, November 21, 2014, about 3 in 
the afternoon.

I ASSUME THAT YOU KNOW WHERE YOU ARE. AM I 
CORRECT?   Yes, I am at the pharmacy.

ARE YOU CURRENTLY HAVING ANY PHYSICAL PROB-
LEMS?   No, not that I know of.

ARE YOU TAKING ANY MEDICATIONS?   I have been 
taking enalapril for my blood pressure.

HOW LONG HAVE YOU BEEN TAKING ENALAPRIL? 
 For over a year.

A thorough assessment of patients and their medications 
should be done to identify possible drug therapy problems 
and, specifi cally, medication-related causes (Box 19.9). 

 Anxiety (Case Study 19.3) 
 Anxiety is a frequent fi nding in the general population and is 
associated with a variety of physical conditions. In addition, 
signs and symptoms of anxiety are associated with the use 
and withdrawal of various drugs (Box 19.10). When assessing 
a patient’s mental status, it is important to determine contrib-
uting factors (e.g., stress) and to distinguish between normal 
and disabling levels of anxiety. Normal anxiety can be treated 
with reassurance and, possibly, brief psycho therapy. More 
severe anxiety requires further assessment and treatment. 
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C A S E  S T U D Y  1 9 . 1  ( c o n t i n u e d )
HOW IS YOUR BLOOD PRESSURE?   Good, it was 140/85 
last time I was at the doctor’s offi ce.

HAVE YOU HAD ANY SIDE EFFECTS FROM THE 
ENALAPRIL?   No, not that I have noticed.

DO YOU HAVE TROUBLE REMEMBERING TO TAKE THE 
ENALAPRIL?  No, I take it every morning when I brush 
my teeth.

ARE YOU TAKING ANY OTHER MEDICATIONS?  No.

ARE YOU TAKING ANY OVER-THE-COUNTER OR HERBAL 
MEDICATIONS?  No herbals, but I take Benadryl and 
cimetidine.

WHY ARE YOU TAKING THE BENADRYL?  To help me 
sleep.

HOW LONG HAVE YOU BEEN HAVING TROUBLE 
SLEEPING?  I have had trouble sleeping on and off, 
but over the last month, I have had more trouble 
getting to sleep.

IS THERE ANYTHING UNUSUAL THAT HAS BEEN 
HAPPENING OVER THE LAST MONTH? HAS THERE 
BEEN A CHANGE IN YOUR DAILY LIFE?  Well, I am 
retiring in 2 weeks, but nothing else.

DO YOU HAVE PLANS FOR YOUR RETIREMENT?  Some, 
but now I don’t know. I can’t do much, if I’m becoming 
senile.

HOW MUCH OF THE BENADRYL ARE YOU TAKING?  I have 
been taking a couple of the Benadryl.

HOW MANY IS A “COUPLE?”  I take two 25-mg capsules.

OVER THE LAST MONTH, HOW MANY TIMES HAVE 
YOU TAKEN THE BENADRYL?  About three or four times 
per week.

EARLIER, YOU SAID YOU WERE TAKING CIMETIDINE 
AS WELL AS THE BENADRYL. CAN YOU TELL ME MORE 
ABOUT YOUR CIMETIDINE USE?  Yes, I am taking 
cimetidine at night for heartburn.

HOW MUCH CIMETIDINE ARE YOU TAKING?  I take 
800 mg (four 200-mg over-the-counter pills) because 
that is what I took 10 years ago to treat my ulcer.

HOW LONG HAVE YOU BEEN TAKING THE CIMETIDINE? 
For the last couple of weeks.

HAS IT RELIEVED YOUR HEARTBURN?  Yes, I’d say so.

Objective Information
Computerized medication profi le:

 ■ Enalapril (Vasotec): 10 mg, one tablet a day; No. 30; 
Refi lls: 1

Healthy male appearing his stated age and in no acute 
distress

Blood pressure: 140/85 mm Hg
Respiratory rate: 12 rpm
Heart rate: 60 bpm

DISCUSSION
PW is concerned that he is developing dementia. He is 
retiring from his job in 2 weeks. Retirement is considered 
to be a major change in lifestyle and may be perceived 
as positive or negative. It is possible that PW perceives a 
great amount of stress because of the upcoming transi-
tion to retirement. PW is self-treating with OTC medica-
tions for insomnia and heartburn.

The pharmacist needs to determine the cause of 
PW’s forgetfulness, which includes several possibilities to 
be ruled out:

 ■ Dementia of the Alzheimer’s type (DAT): This is a diag-
nosis of exclusion. All other possible causes of dementia 
must be ruled out before the assumption can be made 
that the patient has DAT. The defi nitive diagnosis of 
DAT is made at autopsy. Therefore, to rule out DAT, the 
patient would need an extensive physical assessment.

 ■ Vascular dementia: To rule out vascular dementia 
would also require an extensive assessment. Although 
early vascular dementia is a possibility, the patient’s 
blood pressure is within the acceptable range.

 ■ Patient noncompliance with medication: PW stated that 
he has no problems taking his enalapril, and it is un-
likely that he is developing a new adverse reaction.

 ■ Perceived stress because of retirement: PW may not 
be able to verbalize the stress that he perceives be-
cause of his pending retirement.

 ■ Anxiety/depression: It is possible that PW is develop-
ing anxiety or depression and is treating the somatic 
symptoms with OTC medications.

 ■ Adverse or toxic effects of medications: When assess-
ing the course of events, the OTC medications are the 
most likely cause of PW’s forgetfulness and confusion. 
Diphenhydramine’s anticholinergic and antihistaminic 
effects have signifi cant effects on immediate and recent 
memory. In addition, both diphenhydramine and cimeti-
dine are associated with confusional states, especially 
in the elderly population. In addition to the pharmaco-
dynamic effects of the medications, PW may have been 
experiencing toxicity because of the large doses of 
cimetidine and diphenhydramine that he was taking.

Based on the current status of this patient, the phar-
macist has two options. First, the pharmacist can imme-
diately refer PW to his physician for further assessment. 
Second, the pharmacist can explain to PW the adverse 
effects of diphenhydramine and cimetidine and then 
suggest that PW discontinue the use of both diphen-
hydramine and the cimetidine and determine whether 
the change in memory and the confusional state remit 
within the next week. If the symptoms do not remit, PW 
will need further assessment by his physician to deter-
mine the cause of the memory problems and confusion. 
In addition, PW may need alternative medications for his 
insomnia and stomach upset or further assessment. The 
pharmacist schedules a note to make a follow-up phone 
call to PW in 1 week to assess his status.
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. How can you differentiate between dementia, delirium, 
and depression?

 2. What physical causes of dementia must be ruled out 
before the presumptive diagnosis of DAT can be made?

 3. What common symptoms are associated with dementia?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. In the case of PW, what would your assessment and 
plan be if his blood pressure was 140/110 mm Hg?

 2. What is the relationship between DAT and the use of 
anticholinergic agents?

Blood pressure:  140/85 mm Hg
Drug allergies:  none known

A: 1.  Dosage too high: wrong dose (cimetidine). 
Being an elderly patient and using high doses 
of cimetidine are most likely contributing to 
the patient’s presenting symptoms.

 2.  Adverse drug reaction: undesirable effect 
(diphenhydramine). The antihistaminic and 
anticholinergic effects of diphenhydramine 
can certainly cause the patient’s forgetfulness.

 3. Hypertension stable

P: 1.  Recommend that PW discontinue OTC medi-
cations, Benadryl, and cimetidine.

 2.  Educate PW about the adverse effects of 
diphenhydramine.

 3.  Recommend other OTC medications for sleep 
as well as healthy sleeping behavior: avoiding 
caffeine, not exercising at night, and trying to 
avoid or decrease stress.

 4.  Educate PW about the adverse effects of 
cimetidine, particularly when using a large dose.

 5.  Recommend using lower doses of other OTC 
heartburn medications.

 6.  Call 1 week after discontinuing OTC medi-
cations to evaluate for improvements in 
forgetfulness; if none, refer PW to physician 
for further assessment.

Pharmacist:  Boris Shintanko, Pharm.D.

PATIENT CARE PLAN

Patient Name: PW
Medical Problems:

Hypertension
Insomnia
Heartburn

Current Medications:
Prescription:

Vasotec (enalapril) 10 mg, one tablet daily; 
No. 30; Refi lls: 1

OTC:
Diphenhydramine 25 mg, two tablets at bedtime 

for insomnia
Cimetidine 200 mg, four tablets at bedtime for 

heartburn

S: PW is a 67-year-old, 5 ft 10 in Caucasian man, 
retiring in 2 weeks, who is concerned about 
memory problems and confusional state. Patient 
states that he can’t think as clearly. He has forgot-
ten where he has placed items, such as his car 
keys, and it takes more time to do simple tasks. 
These symptoms began over the last couple 
of weeks.

O: Healthy male appearing his stated age and in no 
acute distress

Respiratory rate:  12 rpm
Heart rate:  60 bpm

C A S E  S T U D Y  1 9 . 2
LP is a 52-year-old Hispanic man who comes into the 
pharmacy and states that he needs a medication for 
various aches and pains and some vitamins to boost his 
energy. Past medical history includes hypertension.

ASSESSMENT OF THE PATIENT
Subjective Information
A 52-YEAR-OLD MAN COMPLAINING OF ACHES, PAINS, AND LACK 
OF ENERGY

HI, HOW ARE YOU TODAY?   Oh, not so good.

WHAT’S GOING ON THAT YOU’RE “NOT SO GOOD?” 
I’m in pain.

WHEN DID YOUR PAIN START?   I don’t know. It seems like 
it has been a long time.

WHERE ARE YOU EXPERIENCING THE PAIN?   In my back, 
and sometimes my head hurts.

HAVE YOU INJURED YOUR BACK?   No, not that I know of.

CAN YOU DESCRIBE THE PAIN FOR ME?  It’s just a dull ache.

ABOUT HOW MANY HOURS OUT OF A DAY DO YOU 
HAVE PAIN?  I don’t know. It comes and goes.

ARE THERE CERTAIN TIMES OF DAY THAT THE PAIN IS 
DIFFERENT?  No, I don’t think so.

DO CERTAIN ACTIVITIES OR ENVIRONMENTAL FACTORS 
AFFECT THE PAIN?  Nothing in particular.

IS THERE ANYTHING THAT MAKES IT BETTER OR WORSE? 
Nothing I have noticed.
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C A S E  S T U D Y  1 9 . 2  ( c o n t i n u e d )
DO YOU EXPERIENCE ANY OTHER ACCOMPANYING 
SYMPTOMS OTHER THAN HEADACHE?  No.

DO YOU TAKE ANYTHING FOR THE PAIN?  Yes, I take 
some Tylenol.

WHAT IS THE STRENGTH OF THE TYLENOL, 325 OR 500 MG? 
The 500-mg strength.

HOW MANY DO YOU TAKE A DAY?  Usually about two.

DOES THE TYLENOL HELP?  Sometimes, but I want some-
thing better.

HAVE YOU TRIED ANY OTHER MEDICATION FOR THE 
PAIN?  No, not yet.

DOES THE PAIN INTERFERE WITH YOUR SLEEP?  No, not 
really, but I can’t sleep anyway.

HOW HAS YOUR SLEEP PATTERN CHANGED?  I wake up 
early in the morning, around 4, and I cannot get back to 
sleep. I am tired the rest of the day.

HAVE YOU TRIED ANYTHING TO HELP YOU SLEEP?  Nope.

DO YOU DRINK COFFEE OR OTHER BEVERAGES WITH 
CAFFEINE?  I drink some coffee in the morning, and 
that’s all.

HOW MUCH ALCOHOL DO YOU DRINK PER WEEK?  I have 
a couple of mixed drinks on the weekend.

HOW MANY IS A “COUPLE?”  Two or three.

HAVE YOU CHANGED YOUR EATING HABITS?  No.

IN THE PAST, HAVE YOU FELT THAT YOU DIDN’T NEED TO 
SLEEP OR THAT YOU FELT EXTREMELY HIGH, CAPABLE 
OF DOING ANYTHING, AS IF YOU WERE ON TOP OF THE 
WORLD?  No, not that I remember.

WHAT OTHER MEDICAL PROBLEMS DO YOU HAVE? 
High blood pressure.

ARE YOU TAKING ANY PRESCRIPTION MEDICATIONS 
FOR YOUR BLOOD PRESSURE?  Yes, I take a water pill, 
hydrochlorothiazide.

WHAT STRENGTH DO YOU TAKE AND HOW OFTEN? 
I take 50 mg daily in the morning.

HOW LONG HAVE YOU BEEN TAKING THE WATER PILL? 
For a couple of years.

HOW IS YOU BLOOD PRESSURE?  Pretty good, it was 
130/80 mm Hg 2 weeks ago.

HAVE YOU NOTICED ANY PROBLEMS FROM TAKING THE 
WATER PILL?  No, I don’t think so.

ARE YOU TAKING ANY OTHER OVER-THE-COUNTER 
 MEDICATIONS, ALTERNATIVES/HERBALS, OR VITAMINS?  No.

ANYTHING TO HELP YOU TO SLEEP?  Nope.

Objective Information
Computerized medication profi le:

 ■ Hydrochlorothiazide 50 mg, one tablet daily

Moderately overweight, irritable man appearing his 
stated age and in mild distress

Blood pressure: 132/75 mm Hg
Respiratory rate: 20 rpm
Heart rate: 65 bpm

DISCUSSION
LP is describing vague physical complaints and is not 
verbalizing complaints of depression. Patients often 
verbalize gastrointestinal complaints, neurological com-
plaints (e.g., dizziness, numbness), generalized fatigue, 
lack of energy, and pain. It is often diffi cult to ask ques-
tions more related to mental illness when the patient is 
focused on the somatic complaints. LP is typical in that 
he is looking for a quick resolution to his problem.

The pharmacist must decide the cause of LP’s symp-
toms, which may include the following possibilities:

 ■ A physical condition

 ■ Anxiety

 ■ Depression

 ■ Adverse effect from the hydrochlorothiazide (unlikely, 
but assessment for hypokalemia and hyponatremia is 
necessary)

Considering the vague physical complaints, the patient 
should be referred for a laboratory and physical assessment 
to rule out any nonpsychiatric cause of the symptoms.

PATIENT CARE PLAN

Patient Name: LP
Medical Problems:

Hypertension
Current Medications:

Prescription:
Hydrochlorothiazide 50 mg, one tablet daily in 

the morning
OTC:

Acetaminophen 500 mg, one tablet twice daily 
as needed

S: A 52-year-old man appearing his stated age and 
moderately overweight. He also appears to be 
irritable and in mild distress. Patient has a history 
of vague complaints of pain and lack of energy. 
Patient states that the pain is in his back and that 
sometimes his head hurts. The pain is more of a 
dull ache that comes and goes. The pain has no 
characteristic timing of symptoms or factors that 
improve or worsen it. Patient cannot pinpoint 
when these symptoms started. The patient is also 
overeating despite a lack of appetite and has 
used Tylenol 500 mg with minimal relief. Patient 
has a history of high blood pressure that is well 
maintained with hydrochlorothiazide 50 mg once 
daily and no reports of problems. His last blood 
pressure was 130/80 mm Hg. Patient has also had 
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diffi culty sleeping, waking up in the middle of the 
night, and being unable to return to sleep. He 
also feels tired throughout the day.

O: Moderately overweight, irritable man appearing 
his stated age and in mild distress

Blood pressure:  132/75 mm Hg
Respiratory rate:  20 rpm
Heart rate:  65 bpm
Drug allergies:  none known

A: 1.  Wrong drug: not indicated for the condition 
(Tylenol). The patient isn’t receiving relief with 
Tylenol use and there may be an underlying 
cause of the pain. The problem is that the 
pain may be a symptom of an underlying 
medical disorder, depression, or anxiety.

 2.  Stable condition: hypertension; need for 
ongoing monitoring

 3. Untreated condition: insomnia

P: 1.  Explain to LP that the symptoms (e.g., aches, 
pains, lack of energy, insomnia) may indicate 
an underlying medical problem or that he 
may be developing depression.

2.  Refer LP to his primary care physician for 
further assessment to determine if the 
symptoms are a result of a medical prob-
lem (e.g., metabolic disorders, anemia, 
or cardiovascular disease) or possible 
depression.

3.  Refer LP to laboratory for electrolyte blood 
work to ensure he is not hyponatremic or 
hypokalemic.

4.  Schedule a follow-up call for a few days after 
LP sees his physician for further assessment. 
Follow up again in 1 month to see if blood 
pressure control is maintained.

Pharmacist:  Tanya Troublino, Pharm.D.

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What are the signs and symptoms of depression?
 2. Should a practitioner assess a patient’s likelihood of 

self-harm?
 3. Does the use of alcohol contribute to the signs and 

symptoms of depression?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. How would the treatment of LP differ if he had had a 
previous manic episode?

 2. How does culture infl uence the diagnosis and treat-
ment of depression?

C A S E  S T U D Y  1 9 . 3
SS is a 21-year-old Asian American man who comes 
into the pharmacy and begins to walk up and down 
the aisle looking for something. He picks up a package 
of an acetaminophen-and-diphenhydramine combina-
tion product and walks toward the pharmacy. His facial 
muscles look tense. He is shifting his weight from one 
leg to the other, and he looks apprehensive. He asks if 
the product will help him get some sleep.

ASSESSING THE PATIENT
Subjective Information
A 21-YEAR-OLD, ASIAN AMERICAN MAN WHO APPEARS TENSE AND 
APPREHENSIVE AND DESIRES A SLEEP AID

HI, HOW ARE YOU?   Just fi ne, but I need to get some 
sleep. Will this stuff work?

ARE YOU HAVING TROUBLE SLEEPING?   Yes, so what do 
you think?

WELL, DO YOU HAVE TROUBLE FALLING ASLEEP OR 
STAYING ASLEEP?  Both.

OKAY. HOW LONG HAVE YOU HAD TROUBLE WITH 
SLEEP?  Just the last few nights.

HOW MANY HOURS ARE YOU SLEEPING PER NIGHT? 
Depends. Sometimes 4, sometimes 8.

WHEN YOU TRY TO GO TO SLEEP, WHAT HAPPENS?  I just 
lay there.

ARE YOU THINKING ABOUT THINGS IN YOUR LIFE?  Yes, 
my mind is racing.

ARE YOU THINKING ABOUT SOMETHING IN 
 PARTICULAR?  Yes, I am freaking out about exams!

SO YOU ARE A STUDENT?  Yes.

HAVE YOU BEEN ABLE TO STUDY DURING THE DAY?  Yes.

OKAY, WELL SOMETIMES IT IS BEST TO NOT USE A DRUG 
AND TRY OTHER METHODS.  Like what?

WELL, IT IS BEST TO PREPARE YOURSELF FOR SLEEP BY 
FOLLOWING A ROUTINE SCHEDULE OF GOING TO SLEEP 
AND WAKING UP.  Well, I have early classes and late. 
Besides, I need to study.

I THINK A ROUTINE SCHEDULE MAY HELP. ARE YOU 
DRINKING A LOT OF COFFEE OR SODA POP THAT 
HAS CAFFEINE?  Well, I try to drink caffeine only in the 
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C A S E  S T U D Y  1 9 . 3  ( c o n t i n u e d )
morning, but sometimes, I drink coffee all day long to 
stay up and study.

YOU KNOW THAT ALCOHOL CAN AFFECT SLEEP, TOO. 
HOW MUCH ALCOHOL ARE YOU DRINKING?  Not 
that much.

WELL, HOW MUCH DID YOU DRINK THIS WEEK?  A 
couple of nights, I went out with friends, and I probably 
had four or fi ve beers each night.

ANY WINE OR OTHER LIQUOR?  No.

OKAY. IS THERE ANYTHING ELSE THAT HAS BEEN HAP-
PENING OVER THE LAST FEW WEEKS?  No, not that I 
know of.

DO YOU HAVE ANY MEDICAL PROBLEMS, SUCH AS 
ASTHMA, DIABETES, OR HIGH BLOOD PRESSURE?  No.

ARE YOU TAKING ANY OTHER MEDICATIONS OR HERBAL 
PRODUCTS?  No.

Objective Information
Asian American man appearing his stated age and 

anxious
Facial muscles look tense
Shifting weight from one leg to the other
Looks apprehensive

DISCUSSION
SS is suffering from insomnia. He is studying for exami-
nations and is consuming a high amount of caffeine and 
alcohol. He wants to treat his insomnia with an acet-
aminophen-and-diphenhydramine combination product. 
The pharmacist must assess the cause of SS’s insomnia, 
which includes several possibilities:

 ■ Caffeine-induced insomnia

 ■ Insomnia caused by alcohol withdrawal

 ■ Perceived stress caused by examinations

 ■ Anxiety (If GAD is suspected, further assessment after 
completion of examinations is required.)

 ■ Manic phase of bipolar disorder, which would need 
to be ruled out with further assessment (SS states that 
he’s able to study during the day, however, so this is 
unlikely.)

SS’s insomnia is of less than 3 weeks in duration. 
This is typical of individuals without a history of sleep 
problems, and it appears to be a result of a combination 
of factors: use of caffeine, alcohol, and high stress from 
examinations. If SS’s insomnia was long term in duration 
(�3 weeks), a referral would be necessary because this 
may be the result of a medical or a psychiatric disorder 
(e.g., GAD, depression).

PATIENT CARE PLAN

Patient Name: SS
Medical Conditions:

None
Current Medications:

None

S: A 21-year-old Asian American man currently com-
pleting fi nal examinations. Has had insomnia the 
last couple of nights and is under stress because 
of his fi nals. Using caffeine excessively and has 
been drinking alcohol during the last week. Has 
trouble falling and staying asleep.

O: A 21-year-old Asian American man appear-
ing his stated age and anxious. Presents to the 
pharmacy a package of an acetaminophen-and-
diphenhydra mine combination product. His facial 
muscles look tense. He is shifting his weight from 
one leg to the other and looks apprehensive.

Drug allergies:  none known

A: Untreated medical condition: insomnia

P: 1.  Explain the effects of caffeine and alcohol on 
sleep and suggest a decrease in use of both 
drugs.

2.  Recommend that SS not use diphenhydramine 
because of its anticholinergic and 
antihistaminic effects on immediate and 
recent memory, which could affect his ability 
to study for and take his examinations.

3.  Suggest the use of nondrug methods for in-
somnia, such as a regular time to wake up and 
go to sleep, even on nonschool or work days; 
sleeping only until rested; going to bed only 
when sleepy; avoiding trying to force sleep; 
avoiding daytime naps; scheduling worry 
time during the day; exercising routinely but 
not close to bedtime; creating a comfortable 
sleep environment; discontinuing the use 
of alcohol, caffeine, and nicotine; avoiding 
excessive fullness or hunger at bedtime; 
avoiding drinking large quantities of fl uids in 
the evening; no reading, studying, or watch-
ing television in bed; and doing something 
relaxing and enjoyable before bedtime.

4.  If the symptoms do not remit, complete 
further assessment to determine the cause of 
the insomnia.

5.  Schedule a follow-up in a few days (after ex-
aminations) to see if symptoms are improving.

Pharmacist:  Mohannad Said, Pharm.D.
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Skill Development Activities

 There are a number of practical skills with which the phar-
macist should be equipped in order to comprehensively 
assess a patient suffering from a mental disorder. The 
following is a list of possible activities that could be in-
corporated into a skills lab session to give the student an 
opportunity to learn and practice the skills necessary to 
assess the mental status. 

 ●  Use of the Mini-Mental State Examination (MMSE). For 
more information and the MMSE form, see the Folstein 
et al. entry in the bibliography. 

 ●  Use of the Brief Interview for Mental Status (BIMS). For 
more information and the BIMS form, see the Saliba 
et al. entry in the bibliography. 

 ●  Use of the Montreal Cognitive Assessment (MoCA). 
For more information and the MoCA form, see the 
Nasreddine entry in the bibliography. 

 ●  Use of the Patient Health Questionnaire (PHQ). For 
more information and the PHQ form, see the Spitzer et 
al. entry in the bibliography. 

 ●  Use of the GAD-7. For more information and the GAD-7 
form, see the Spitzer et al. entry in the bibliography. 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. How can you differentiate the insomnia associated with 
anxiety versus that associated with depression? 

  2. What nondrug methods and sleep habits are helpful for 
treating insomnia? 

  3. How prevalent is anxiety in the general population, and 
what are the signs and symptoms? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. If SS had been experiencing mania, what other symp-
toms would have been present? 

  2. What other OTC medications are available for the treat-
ment of insomnia? How effective are they? What are 
their side effects, if any? 
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GLOSSARY TERMS

 ◗ Diabetes mellitus
 ◗ Diabetic ketoacidosis
 ◗ Exophthalmos
 ◗ Graves’ disease
 ◗ Graves’ ophthalmopathy
 ◗ Hashimoto’s disease
 ◗ Hyperosmolar hyperglycemic 
nonketotic syndrome

 ◗ Hyperthyroidism
 ◗ Hypothyroidism
 ◗ Metabolic syndrome
 ◗ Onycholysis
 ◗ Pretibial myxedema
 ◗ Retinopathy
 ◗ Thyroid storm
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Endocrine System
Maryann Z. Skrabal and Emily L. Knezevich

 ANATOMY AND PHYSIOLOGY OVERVIEW 
 The endocrine system differs from other systems in that it is not lo-
calized. It is a complex regulatory system that releases chemical mes-
sengers, known as  hormones , into the bloodstream. These hormones 
regulate the metabolic effects of all the body’s cells. Glands and organs 
that comprise the endocrine system are located throughout the body 
and are shown in Figure 20.1. 

 The amount of a given hormone that is released by the endocrine 
glands and tissues is determined by the body’s need for that hormone. 
The hormone itself, nerve impulses, and regulating factors control the 
levels of circulating hormone through negative feedback. Endocrine 
disorders often refl ect overactive or underactive glands, and they are 
usually discovered because of a distant metabolic effect. They include 
pituitary, adrenal, and thyroid function problems in addition to dis-
orders of carbohydrate metabolism. This chapter discusses the most 
common endocrine functions and their associated disorders, which 
include carbohydrate metabolism and thyroid function. 

 Carbohydrate Metabolism 
 The pancreas, an endocrine and exocrine gland, is located posteriorly 
and slightly inferior to the stomach. It has a head, a body, and a tail. 
Histologically, it consists of islets of Langerhans and acini. The islets 
are infi ltrated by blood capillaries and cells that form the exocrine 
part of the gland. The islets include three types of cells: (1) alpha cells, 
(2) beta cells, and (3) delta cells. Alpha cells secrete the hormone glu-
cagon in response to low blood glucose levels, and beta cells secrete 
the hormone insulin in response to high blood glucose levels. These 
cells perform the endocrine function of the pancreas. 

 Normal carbohydrate metabolism occurs in the body to keep blood 
glucose concentrations within certain narrow limits to ensure that an 
adequate supply of glucose reaches the central nervous system. Insulin 
works to decrease blood glucose levels by inhibiting glycogenolysis 
(i.e., the conversion of glycogen to glucose), stimulating lipogenesis 
(i.e., facilitating glucose transport into fat and muscle cells), and gly-
cogenesis (i.e., the storage of glucose as glycogen). Insulin is released 
continuously at a basal rate of approximately 1 unit per hour and 5 
to 10 unit boluses for glucose loads, approximating 40 units per day. 
Its release is triggered by blood glucose levels of 100 mg/dL or greater. 
When blood glucose levels are low, the alpha cells stimulate the release 
of glucagon and other counterregulatory hormones (i.e., cortisol, epi-
nephrine, growth hormone), which increase blood glucose levels by 
stimulating glycogenolysis and gluconeogenesis (i.e., the conversion of 
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amino acids, glycerol, and lactic acid to glucose) followed by 
lipolysis (i.e., the breakdown of lipids into fatty acids). This is 
depicted in Figure 20.2. 

 Thyroid Function 
 Weighing approximately 25 g, the thyroid gland is the larg-
est endocrine gland in the body. This highly vascular gland is 
the only one that is accessible to direct physical examination. 
Knowledge regarding the anatomy of the neck is important 
to understand the position of the gland (Fig. 20.3). It is made 
up of two lobes, known as the  right lobe  and  left lobe , which 
appear in a butterfl y shape. The lobes are connected by an 
isthmus, which lies across the trachea below the cricoid car-
tilage of the larynx. The lobes are mostly covered by the ster-
nocleidomastoid muscles. One third of the population has a 
pyramidal lobe that extends upward from the isthmus slightly 
left of the tracheal midline. 

 The thyroid gland releases thyroid hormone in accordance 
with the body’s metabolic needs. Decreased levels of thyroid 
hormone stimulate the hypothalamus to release thyrotropin-
releasing factor, which in turn triggers the release of thyroid-
stimulating hormone (TSH) from the pituitary. TSH causes 
the thyroid to release the two biologically active thyroid hor-
mones into the blood: thyroxine (T 4 ) and triiodothyronine 
(T 3 ) (Fig. 20.4). These hormones are synthesized from iodine 
and tyrosine within thyroglobulin, and they are carried in the 
blood with plasma proteins, mostly thyroxine-binding globu-
lin. The functions of the thyroid hormones are regulation of 
the metabolic rate, growth and development of children, and 
reactivity of the nervous system. 

 In comparison to T 4 , T 3  is four times more potent but is 
present at a lower concentration and has a shorter half-life 
(T 3 , half-life of 1.5 days; T 4 , half-life of 7 days). In fact, T 4  
serves as a precursor to T 3 . Their binding to thyroxine-bind-
ing globulin prevents their metabolism and excretion. Iodide 
is necessary for thyroid hormone production and should be 
present in the diet as iodine at 100  � g/day, which is equivalent 
to what is found in 1 g of iodized salt. 

 Special Considerations 
 Pediatric Patients 
 Abnormalities in carbohydrate metabolism in pediatric pa-
tients most commonly present as type 1 diabetes. There is a 
peak in incidence around the onset of puberty, at the age of 
11 to 14 years, that may relate to the hormonal changes oc-
curring at that time. A less frequent type of type 2 diabetes, 
known as  maturity-onset diabetes of youth , also occurs in 
this population. Type 2 diabetes in children used to be rare, 
but its frequency has increased over the past few years. This 
is most often seen in children who are obese and not physi-
cally active. When diabetes occurs at a young age, it is usually 
rapid in onset and quite severe. Patients presenting with type 
1 diabetes may present with diabetic ketoacidosis (described 
later) as their fi rst sign of disease. In those with the onset 
of diabetes before age 5 years, there may be an increased 
risk for problems with intellectual development because of 
the metabolic changes that occur during this crucial period 
of growth. Studies investigating this were completed before 
the widespread use of blood glucose monitoring, however, so 
their application is controversial. A “honeymoon” remission 
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FIGURE 20.1  Glands and organs of the endocrine system.
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388 PART II   ASSESSMENT OF BODY SYSTEMS

period may occur in children with diabetes where control of 
their condition improves. This gives both the patient and the 
family the false sense that they are cured. Patients should con-
tinue taking their insulin during this period, even if only very 
small dose, because the period will end (usually predicated by 
some illness, infection, or the onset of puberty). 

 Thyroid hormone is important for normal growth and de-
velopment during embryonic life and childhood. A defi ciency 
of thyroid hormone during the early years of life results in 
fewer and smaller neurons, defective myelination of axons, 
and mental retardation. These effects can begin as early as 

fetal and neonatal development. The severity of retardation 
depends on the severity and duration of the condition. Pro-
found retardation is known as  cretinism . If uncorrected, cre-
tinism may result in the child having smaller stature and poor 
development of certain organs. Cretinism most often occurs 
in areas where iodide is decreased in the diet or when thyroid 
dysfunction is congenital. 

 If maternal TSH antibody titers are high during pregnancy, 
transfer across the placenta may cause infants to have hyper-
thyroidism. This usually appears 8 to 10 days after the child is 
born, and the child may need to be treated for as long as 8 to 
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12 weeks (until the antibody is cleared). Hyperthyroidism in 
children is rare, and rapid gain in height not associated with 
puberty may be the only sign. 

 Geriatric Patients 
 Aging slows the activities of most glands. Thus, decreased ac-
tivity of the endocrine system may not indicate an abnormal-
ity; instead, it may be occurring as a normal manifestation of 
aging itself. Glucose intolerance tends to increase with age and 
is responsible for a fasting blood glucose elevation of approxi-
mately 1 to 2 mg/dL and a 2-hour postprandial glucose eleva-
tion of approximately 8 to 20 mg/dL per decade of life after 
the age of 30 to 40 years. Secretion of insulin may decline, but 
the main effect is believed to be a decrease in insulin-mediated 
peripheral glucose metabolism. Insulin responsiveness also de-
clines, but the number of insulin receptors does not. Elderly 
patients tend to have decreased lean body mass and increased 
adipose tissue, and they are less active, which also contributes 
to the development of glucose intolerance. Many of the organs 
that diabetes affects with long-term complications are identi-
cal to those that are also affected by aging. In older patients, 
there is a 25-fold increase in the incidence of renal disease and 
blindness, a 20-fold increase in gangrene and vascular insuf-
fi ciency, a 3-fold increase in hypertension, a 1.5-fold increase 
in myocardial infarction, and a 2-fold increase in stroke. 

 As a person ages, the thyroid gland becomes more fi brotic 
and may feel more irregular and nodular on palpation. Thy-
roid hormone secretion decreases, the rate of T 4  production 

decreases, and the level of TSH tends to increase in elderly pa-
tients. The basal metabolic rate decreases with age and is related 
to the decrease in muscle mass that also occurs. The diagnosis 
of thyroid disorders may be more diffi cult in aging patients be-
cause they may only exhibit symptomatology involving a single 
system (as opposed to symptomatology involving multiple sys-
tems in the younger population). This is caused by changes in 
the sympathetic nervous system in elderly patients. 

 Myxedema coma occurs most often in elderly patients and 
results from long-standing, uncorrected hypothyroidism. It 
should be considered a medical emergency when it occurs. 
The hallmark of this disorder is edema that causes facial tis-
sues to swell and look puffy. 

 Pregnant Patients 
 The combined effects of placental hormones and fetal nu-
trient use alter carbohydrate metabolism during pregnancy. 
Human placental lactogen, progesterone, cortisol, and pro-
lactin may impair glucose uptake by insulin target cells, and 
this impairment progresses as these hormones continue to in-
crease during pregnancy. Fetal nutrient use increases as fetal 
mass increases, which may counteract some of the insulin 
resistance that occurs toward the end of the pregnancy.  Ges-
tational diabetes mellitus  (GDM) is the term used to describe 
diabetes that occurs during pregnancy. 

 Preconception care is important in women with diabe-
tes who plan to get pregnant because good metabolic con-
trol is crucial during the earliest stages of pregnancy, when 
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organogenesis occurs. The incidence of congenital malfor-
mations appears to be proportional to the level of maternal 
metabolic control and is two- to threefold more common 
in women with diabetes than in women among the general 
population. 

 Maternal thyroid function during pregnancy is modulated 
by three independent but interrelated factors: (1) an increase 
in chorionic gonadotropin concentrations that stimulate the 
thyroid gland, (2) a signifi cant increase in urinary iodide ex-
cretion that results in a fall in plasma iodine concentrations, 
and (3) an increase in thyroxine-binding globulin during the 
fi rst trimester. The effects of these factors on maternal thyroid 
function are most apparent when other conditions, such as 
iodine defi ciency or autoimmune thyroid disease, are present. 

 Approximately 0.2% of pregnancies are affected by hyper-
thyroidism, most commonly Graves’ disease. If left untreated, 
fetal loss could occur by spontaneous abortions or premature 
delivery. Thyroid-stimulating antibodies may cross the pla-
centa and cause fetal and neonatal hyperthyroidism. 

 Hypothyroidism in pregnancy is uncommon, but when it 
occurs, it is thought to relate to a pharmacokinetic alteration. 
Thyroid hormone is necessary for proper fetal growth. If left 
untreated, hypothyroidism may lead to an increased risk of 
stillbirth and lower psychological scores in infants. 

 PATHOLOGY OVERVIEW 
 Disorders of the endocrine system have signifi cant effects on 
health and function. The pharmacist is in a perfect position to 
recognize potential disorders from a collection of presenting 
symptoms, and he or she should be able to evaluate patients 
and refer them to their primary care provider for diagnosis. 
More commonly, the pharmacist plays an active role in moni-
toring the effi cacy of and side effects from treatment of the 
most common endocrine disorders: diabetes mellitus and thy-
roid disorders (hyperthyroidism and hypothyroidism). 

 Diabetes Mellitus 
  Diabetes mellitus  is a chronic, heterogeneous disorder that 
is characterized by increased fasting blood glucose levels. It 
is associated with abnormalities in carbohydrate, fat, and 
protein metabolism and, if not aggressively treated, quite 
often leads to renal, ocular, neurological, and cardiovascular 
diseases. 

 There are two major types of diabetes mellitus: type 1 and 
type 2. Historically, type 1 has been referred to as  juvenile-
onset  or  insulin-dependent diabetes mellitus , whereas type 2 
has been known as  adult-onset  or  non–insulin-dependent dia-
betes mellitus . These latter terms have been dropped, however, 
and changed to identifi cations that more accurately describe 
the diagnosis of the condition as opposed to the treatment or 
the population type. This is because diabetes of either type 
may occur at any age, and both types may be dependent on 
insulin. Other types of diabetes include GDM and impaired 
glucose metabolism, which includes impaired fasting glucose 
and impaired glucose tolerance. 

 The main difference between the two major types of dia-
betes is the cause of the fasting hyperglycemia that occurs. In 
type 1, the primary defect is inadequate secretion of insulin by 
the pancreas caused by pancreatic islet beta cell destruction, 

which is classifi ed as immune-mediated or idiopathic. Patients 
at risk for developing type 1 diabetes show serological evi-
dence of an autoimmune pathological process occurring or 
a genetic predisposition. Despite the possible involvement of 
genetics, however, environmental variables, such as viral ill-
nesses and pancreatic toxins, may initiate the occurrence of 
the autoimmune process. 

 Type 2 diabetes exhibits impaired release of insulin by the 
pancreas and decreased peripheral tissue sensitivity to insulin 
(i.e., insulin resistance). Type 2 has a stronger connection to 
genetics than type 1, but environmental factors, such as obe-
sity and age, also infl uence a person’s chance of developing 
type 2 diabetes. Current guidelines recommend that screening 
should be considered in all individuals 45 years of age and 
older, particularly in those with a body mass index (BMI) of 
25 kg/m 2 ; if normal, screening should be repeated in 3 years. 
Testing should be considered at an earlier age or more fre-
quently in patients who are overweight (BMI 25 kg/m 2 ) and 
have any one or more of the following risk factors. The ad-
ditional risk factors include: 

 ■  Habitual physical inactivity 
 ■  Having a fi rst-degree relative with diabetes 
 ■  Being a member of a high-risk ethnic group (e.g., African 
American, Latino, Native American, Asian American, 
Pacifi c Islander) 

 ■  Delivering a baby weighing  � 9 lb or have been diagnosed 
with GDM 

 ■  Hypertension ( � 140/90 mm Hg) or on therapy to treat 
hypertension 

 ■  Having a high-density lipoprotein (HDL) cholesterol level 
 � 35 mg/dL (0.90 mmol/L) and/or a triglyceride level of 
 � 250 mg/dL (2.82 mmol/L) 

 ■  Having polycystic ovary syndrome (PCOS) 
 ■  On previous testing, having impaired glucose tolerance 
(IGT) or impaired fasting glycemia (IFG) or hemoglobin 
A1c  � 5.7% 

 ■  Having other clinical conditions associated with insulin re-
sistance (e.g., PCOS or acanthosis nigricans) 

 ■  Having a history of vascular disease 

 Metabolic syndrome may occur in patients with diabetes 
or at risk of developing diabetes. These patients are at in-
creased risk of dying from cardiovascular disease. Patients 
are diagnosed with metabolic syndrome if they have three or 
more of the following: 

 ■  Abdominal obesity (waist circumference  � 40 in [102 cm] 
in men or  � 35 in [88 cm] in women) 

 ■  Triglycerides  � 150 mg/dL 
 ■  HDL cholesterol  � 40 mg/dL in men and  � 50 mg/dL in 
women 

 ■  Blood pressure  � 130/�  85 mm Hg 
 ■  Fasting glucose  � 110 mg/dL 

 Many drugs cause glucose intolerance because of effects 
on insulin release, tissue responsiveness to insulin, or direct 
pancreatic effects. Drugs that have been associated with hy-
perglycemia are listed in Box 20.1. The signs and symptoms 
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of type 1 and type 2 diabetes are related to hyperglycemia and 
quite often distinguish one type from the other (Box 20.2). 
Type 1 commonly presents with the “classic” symptoms, such 
as polydipsia, polyphagia, and polyuria. Weight loss tends to 
occur, and the onset of symptoms is more rapid and severe. 
The presentation of type 2 is more insidious because of slow 
development of symptoms and lesser severity resulting from 
the presence of some insulin activity. Fatigue, blurred vision, 
pruritus, polyuria, and recurrent vaginal infections occur 
more often in type 2 diabetes. 

 Short-term complications of diabetes mellitus include  dia-
betic ketoacidosis , most frequently occurring in type 1 diabe-
tes and  hyperosmolar hyperglycemic nonketotic syndrome  in 

type 2 diabetes. These result from excessively high blood glu-
cose concentrations and occur most commonly when patients 
are sick and dehydrated. Both should be considered medical 
emergencies. Risk factors for hyperosmolar hyperglycemic 
nonketotic syndrome include acute illness, decreased thirst 
perception, noncompliance, dementia, limited fl uid access, 
and new-onset diabetes. 

 The consequences of long-term hyperglycemia on the vari-
ous tissues in the body include damage to various organs, es-
pecially the eyes, kidneys, nerves, heart, and blood vessels. 
Long-term complications include retinopathy with possible 
blindness; nephropathy with possible renal failure; peripheral 
neuropathy with risk of foot ulcers and amputation; sexual 
dysfunction; and autonomic neuropathy causing pupillary, 
gastrointestinal, genitourinary, and cardiovascular symp-
toms. Patients with diabetes are also at risk for atheroscle-
rotic cardiovascular, peripheral, and cerebrovascular disease. 
Prevention of these complications is the goal of therapy for 
patients with diabetes. 

 Common drug treatment for type 1 diabetes involves the 
use of insulin. Insulin varies by species, type, time-course, 
purity, and concentration. Drug therapy for type 2 diabetes 
includes the second-generation sulfonylureas (glimepiride, 
glipizide, glyburide), biguanides (metformin), thiazolidine-
diones (pioglitazone, rosiglitazone), meglitinides (repaglinide, 
nateglinide),  � -glucosidase inhibitors (acarbose, miglitol), 
glucagon-like peptide-1 (GLP-1) receptor agonists (exenatide, 
liraglutide, albiglutide, dulaglutide), dipeptidyl peptidase-4 
(DPP-4) inhibitors (alogliptin, linagliptin, saxagliptin, sita-
gliptin), sodium-glucose cotransporter 2 (SGLT-2) inhibitors 
(canaglifl ozin, dapaglifl ozin, empaglifl ozin), and insulin. Be-
cause the mechanism of these therapies acts to decrease blood 
glucose levels, hypoglycemia (i.e., low blood glucose) may re-
sult. The level at which hypoglycemia occurs varies with each 
patient, but it generally occurs at approximately 50 to 70 mg/
dL. Early signs and symptoms may include diaphoresis, pal-
lor, tachycardia, palpitations, paresthesias, hunger, shakiness, 
and irritability. As the hypoglycemia progresses, neurological 
evidence may include inability to concentrate, somnolence, 
confusion, slurred speech, irrational behavior, and blurred vi-
sion. The last stage also may include disoriented behavior, 
loss of consciousness, seizures, and even death. Pharmacists 
should be aware of these signs and symptoms and reinforce 
the importance of early recognition and treatment to prevent 
serious consequences. Treatment includes approximately 15 g 
of carbohydrates (e.g., half-cup of fruit juice, two tablespoons 
of raisins, fi ve or six hard candies, glucose tablets or gel) for 
mild to moderate cases and glucagon or dextrose injections 
for the most severe cases. 

 Nonpharmacological therapy is the cornerstone for treat-
ment of diabetes. It includes a total lifestyle change that 
involves both diet therapy and exercise. An emphasis on 
weight loss is often needed in type 2 diabetes if the patient 
is overweight. Diet therapy includes medical nutrition ther-
apy, which emphasizes the use of carbohydrate counting. 
Monitoring total grams of carbohydrates is a key strategy in 
achieving glycemic control. Exercise is recommended because 
it helps to achieve weight loss and to improve glycemic con-
trol, lipid concentrations, and blood pressure. It also helps 
to decrease hyperinsulinemia, insulin resistance, and obesity. 
Moderate-intensity aerobic exercise is recommended at 50% 
to 70% of maximal heart rate for at least 150 min/week and/

 ■ Asparaginase
 ■ Atypical antipsychotics (olanzapine, clozapine)
 ■ �-Blockers
 ■ Corticosteroids
 ■ Cyclosporine
 ■ Diazoxide
 ■ Diuretics (thiazides)
 ■ Niacin
 ■ Estrogens
 ■ Oral contraceptives
 ■ Pentamidine
 ■ Phenothiazines (chlorpromazine)
 ■ Phenytoin
 ■ Protease inhibitors
 ■ Sugar-containing medications
 ■ Sympathomimetics
 ■ Tacrolimus

20.1 Medications That May Cause 
Hyperglycemia

Adapted from Lexi-Drugs OnlineTM; c1978-2014. http://online.lexi.com
.cuhsl.creighton.edu/crlonline?siteid=20. Accessed November 18, 2014; 
Micromedex® Healthcare Series [intranet database]. Version 5.1. 
Greenwood Village, CO: Thomson Micromedex.

SIGNS
 ■ Blood glucose elevation (fasting level �126 mg/dL)
 ■ Urine ketones
 ■ Urine glucose

SYMPTOMS
 ■ Polydipsia
 ■ Polyuria
 ■ Polyphagia
 ■ Weight changes
 ■ Blurred vision
 ■ Fatigue
 ■ Dry/itchy skin
 ■ Recurrent/nonhealing infections
 ■ Impotence/decreased libido
 ■ Numbness of extremities
 ■ Bloated feeling

20.2 Signs and Symptoms of 
Hyperglycemia (Diabetes
Mellitus)
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or vigorous aerobic exercise ( � 70% of maximal heart rate) 
is recommended at least 75 min/week. The physical activity 
should be distributed over at least 3 days/week and with no 
more than 2 consecutive days without physical activity. Addi-
tionally, the U.S. Department of Health and Human services 
recommends strength training be incorporated that involves 
all major muscle groups  � 2 days/week. For those individuals 
who are older ( � 65 years) or physically disabled in which 
the previously discussed recommendations are not feasible, 
guidelines suggest incorporation of as much physical activ-
ity as is possible for the patient. The pharmacist should have 
literature available with nutritional and exercise recommen-
dations for patients with diabetes as well as the names of 
certifi ed diabetes educators, clinical nutrition specialists, and 
physical therapists in the area. 

 Thyroid Disorders 
 Thyroid disorders are more common in those between the 
ages of 20 and 40 years. They are also more common in 
women than in men. Hyperthyroidism and hypothyroidism 
are thyroid disorders that pharmacists should be aware of for 
disease screening and treatment monitoring. 

  Hyperthyroidism  is characterized by elevated levels of thyroid 
hormones in the blood.  Graves’ disease  (i.e., toxic diffuse goiter), 
the most common cause, is an autoimmune disorder in which 
thyroid-stimulating immunoglobulins are present that stimulate 
the TSH receptor to cause overproduction of thyroid hormones. 
It affects multiple systems and most commonly is seen in women 
during the third or fourth decade of life. Other causes include iat-
rogenic reasons (e.g., excess thyroid replacement, amiodarone), 
excess iodine (i.e., nodular goiter), toxic multinodular goiter, tu-
mors, and toxic uninodular goiter (i.e., Plummer’s disease). 

 The signs and symptoms of hyperthyroidism include those 
related to adrenergic stimulation and are listed in Box 20.3. 

Graves’ ophthalmopathy  is the hallmark of Graves’ disease 
and includes several characteristic features seen in the eyes, 
such as exophthalmos, proptosis, excess retro-orbital tissue, 
and blurred/double vision. Most cases are self-limited and re-
quire only local measures for symptomatic relief. 

Thyroid storm  is a life-threatening condition that includes 
exaggerated signs and symptoms of hyperthyroidism as well as 
altered mental status and fever. It warrants immediate control 
within 48 to 72 hours to avoid a 50% mortality rate. It is usu-
ally precipitated by injury but can occur after radioactive iodine 
therapy and sudden withdrawal of antithyroid medications. 

 The most common drug therapy for hyperthyroidism in-
volves antithyroid medications, known as  thioamides , which 
include propylthiouracil and methimazole. Because these 
drugs have a slow onset of action, adjunct agents are often 
needed initially for symptomatic relief until the antithyroid 
medications take effect; such agents include iodides and ad-
renergic blockers. Agranulocytosis may occur with antithy-
roid medications, so patients need to be educated to watch 
for signs of illness (e.g., fever, chills, sore throat, hoarseness) 
and, if they occur, to report immediately to their physician for 
a complete blood count workup. 

 Most common nonpharmacological therapy for hyperthy-
roidism includes the use of radioactive iodine to destroy the 
thyroid gland or surgery (i.e., subtotal thyroidectomy). Sur-
gery is indicated for rapid correction in patients who decline 
radioactive iodine or who may have contraindications to an-
tithyroid medications. 

  Hypothyroidism  occurs when there is a decrease in thyroid 
hormones. Primary hypothyroidism occurs when there is fail-
ure of the thyroid gland. Secondary hypothyroidism, which is 
less common, occurs when there is failure of the pituitary or 
hypothalamus.  Hashimoto’s disease  (i.e., chronic autoimmune 
thyroiditis) is the most common cause of primary hypothy-
roidism. It is a chronic autoimmune disorder that occurs most 
often in children and in women between the ages of 30 and 50 
years. Other causes of primary hypothyroidism include iatro-
genic reasons (e.g., drugs, radiation, surgery), iodine defi ciency 
(i.e., endemic goiter), enzyme defects, congenital defects (e.g., 
atresia, inborn errors of thyroxine metabolism), or ingestion of 
goitrogens (e.g., rutabagas, turnips, cabbage). 

 Drugs that inhibit thyroid hormone synthesis and secretion 
include agents that block iodide transport into the thyroid 
(e.g., fl uorine, lithium), agents that impair organifi cation and 
coupling of thyroid hormones (i.e., sulfonylureas), and agents 
that inhibit thyroid hormone secretion (e.g., large doses of 
iodide, lithium). The signs and symptoms of hypothyroidism 
include those that would be expected from inadequate adren-
ergic stimulation and are listed in Box 20.4. 

 Myxedema coma is a rare, life-threatening coma that can 
occur in persons with long-standing, uncontrolled hypothy-
roidism. It is most common in elderly patients; is often precip-
itated by illness; and may include hypothermia, bradycardia, 
respiratory failure, and cardiovascular collapse. It should be 
considered a medical emergency. 

 The most common drug therapy for hypothyroidism is 
the administration of thyroid replacement therapy. Thyroid 
replacement is available as T 4  or T 3  (T 4  is preferred). Syn-
thetic forms are recommended over natural forms (e.g., desic-
cated thyroid from hog, beef, sheep thyroid glands) because 
of antigenicity of the natural products. Bioequivalence is im-
portant because in the past, some variation was found among 

SIGNS
 ■ Tachycardia, atrial fi brillation
 ■ Increased diastolic and decreased systolic blood pressures
 ■ Eye signs such as stare, lid lag, and proptosis/exoph-

thalmosa

 ■ Pretibial myxedema
 ■ Onycholysis
 ■ Acropachy
 ■ Silky, fi ne-textured hair
 ■ Flush, warm, smooth, and moist skin
 ■ Fine tremor, proximal muscle weakness

SYMPTOMS
 ■ Inappropriate weight loss (increased appetite)
 ■ Increased sweating, heat intolerance
 ■ Increased bowel habits
 ■ Palpitations
 ■ Increased agitation, irritability
 ■ Rapid speech
 ■ Amenorrhea

20.3 Signs and Symptoms of 
Hyperthyroidism

aWith Graves’ disease.
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brands. Recently, however, this situation has improved, and 
generics are now available that meet bioequivalence criteria. 
Blood levels should be monitored for success of therapy as 
well as for signs and symptoms of under- or overreplacement. 
Blood levels should also be monitored when switching from 
one brand of thyroid medication to another. 

 Nonpharmacological therapy may include ensuring ad-
equate iodine in the diet if a defi ciency is expected. The ap-
proximate daily iodine requirement is 100  � g, which is the 
amount found in 1 g of iodized salt. Dietary sources of io-
dine include seafood, kelp, dairy products, eggs, and “condi-
tioned” bread. 

 SYSTEM ASSESSMENT 
 Endocrine dysfunction produces many different systemic con-
sequences depending on the disorder. Pharmacists need to 
evaluate each patient for a collection of signs and symptoms 
that may indicate inadequate control of a particular endo-
crine disorder. Recognition of signs and symptoms, however, 
as well as common physical presentation of these disorders 
may help pharmacists to identify individuals who should be 
referred to their primary care provider for further evaluation. 

 Subjective Information 
 Polyuria 
 INTERVIEW  Do you ever experience increased urination, 
feeling like you have to go to the bathroom constantly? If yes: 

Onset and duration:  How often do you urinate? What 
times of the day or night is it occurring most frequently? 

  Appearance:  Is the urine an unusual color? Does it 
have an odor? 

Cause:  Has your fl uid intake increased? How many 
fl uids or beverages containing caffeine are you drinking 
throughout the day? What problems have you noticed 
regarding your urine? Does it have an odor to it? Do you 
feel burning when urinating? Do you have diffi culty start-
ing a stream when going to the restroom? What other 
medications are you currently taking? If taking a diuretic, 
what time are you currently taking it? 

 ABNORMALITIES  Polyuria occurs when a patient experiences 
an increased frequency of urination and may present as noc-
turia or urinary incontinence when it occurs at night. Besides 
diabetes, an increase in urination may be caused by increased 
fl uid intake, increased caffeine intake, urinary tract infections, 
prostate problems, or medication use (i.e., diuretics). 

 Hyperglycemic Complications 
 INTERVIEW 

  Relief:  Are there ever times that it seems to improve? 

  Symptoms:  Do you experience any other symptoms? 
Increased thirst? Increased appetite? Weight loss or 
gain? Blurred vision? Dry, itchy skin? Increased or re-
peated infections? Sexual diffi culties? Tingling in your 
fi ngers or toes? Bloated after eating? 

 ABNORMALITIES  Hyperglycemia that occurs with diabe-
tes may present with many different signs and symptoms, 
including polydipsia, polyphagia, weight changes, blurred 
vision, dry/pruritic skin, increased infections, impotence, 
paresthesias, and diabetic gastroparesis. 

INTERVIEW

  Monitoring:  When was the last time your eyes were 
examined? 

 ABNORMALITIES  A dilated eye examination by an ophthal-
mologist should be performed initially within 5 years of a 
diagnosis of type 1 diabetes in those patients 10 years of 
age or older to determine if retinopathy has occurred. Pa-
tients with type 2 diabetes should have an initial examina-
tion as soon as possible after diagnosis. Thereafter, if there 
is no evidence of retinopathy for one or more eye exams, 
then exams every 2 years may be considered. If retinopathy 
is present, eye examinations should be repeated at least an-
nually depending on the severity. Microvascular disease with 
a thickening of the capillary membrane initially occurs and 
can lead to nonproliferative or proliferative retinopathy. The 
most serious case, with the worst prognosis, is proliferative 
diabetic retinopathy , the development of new vessels, and 
is caused by anoxic stimulation. The new vessels lack the 
supporting structure of normal vessels and are more likely to 
hemorrhage. Diabetes is the most common cause of legal 
blindness in the United States. After 20 years of diabetes, 
most patients with type 1 and more than 60% of patients 
with type 2 have some degree of retinopathy. 

 INTERVIEW 

  Monitoring:  When was the last time you had a dental 
examination? 

SIGNS
 ■ Bradycardia; S3, S4, or gallop rhythm
 ■ Decreased systolic and increased diastolic blood pres-

sures
 ■ Decreased deep tendon refl exes
 ■ Dry, coarse, and cold skin
 ■ Brittle nails
 ■ Periorbital and facial puffi ness
 ■ Carpal tunnel syndrome
 ■ Coarse, thinning hair and hair loss
 ■ Lateral eyebrow hair loss

SYMPTOMS
 ■ Fatigue, lethargy
 ■ Inappropriate weight gain (decreased appetite)
 ■ Hoarse voice
 ■ Decreased sweating, cold intolerance
 ■ Decreased hearing
 ■ Depression
 ■ Constipation
 ■ Decreased libido
 ■ Menorrhagia

20.4 Signs and Symptoms of 
Hypothyroidism
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 ABNORMALITIES  A dental examination should be per-
formed twice annually by a dentist. Tooth and gum prob-
lems are common in patients with hyperglycemia. 

 INTERVIEW 

  Monitoring:  Has the numbness or tingling in your fi ngers 
and toes progressed? Are you experiencing pain associated 
with this? Describe your daily foot care regimen. Do you ever 
have diffi culty with constipation, bloating, or early satiety? 

 ABNORMALITIES  Neuropathy can be a debilitating compli-
cation of diabetes and can be categorized as autonomic or 
peripheral. Peripheral neuropathy typically presents as numb-
ness, tingling, or even pain in the patient’s extremities. Patients 
should monitor their feet daily, checking for visual changes 
and monitoring for wounds or sores they may not have de-
tected otherwise. They should take precautions to protect 
feet by wearing comfortable shoes; avoiding going barefoot 
on surfaces that could injure the foot; and practicing good 
foot hygiene techniques including cleaning, moisturizing, and 
maintaining healthy toe nails. Avoidance of these habits could 
result in infection that may then lead to amputation in severe 
cases. Autonomic neuropathy is also a possibility and includes 
nerves affecting organs of the autonomic nervous system. Gas-
trointestinal complications are the most common autonomic 
symptoms noted by patients. These could include symptoms 
of gastroparesis or, less commonly, chronic diarrhea. 

 Fatigue 
 INTERVIEW  Do you ever experience fatigue or extreme 
tiredness? If yes: 

  Onset and duration:  How long have you been feeling 
tired and worn out? 

  Cause:  Explain your sleep patterns lately. Have they 
been normal? What types of additional stress have you 
been experiencing lately? Any major lifestyle changes? 
What new prescription or over-the-counter medications 
have you been taking for allergies, cold, or other symp-
toms lately? What other medications are you currently 
taking? What dosage changes have occurred with your 
medications? What medical problems do you currently 
have or have you had in the past? 

 ABNORMALITIES  Changes in sleep patterns, stress, lifestyle 
changes, medications, and certain diseases such as hypo-
thyroidism and diabetes may all be associated with fatigue. 

 Hypothyroidism 
 INTERVIEW 

  Past history:  Do you have any past history of thyroid 
problems? Have you ever had surgery on your thyroid? If 
taking thyroid medications, how many times do you think 
you missed your thyroid medicine in the last 2 weeks? Have 
any of your medications changed lately? 

 ABNORMALITIES  History of thyroid surgery or thyroid prob-
lems and the use of thyroid medication may  warrant a 
 thyroid evaluation to determine if it is the cause of  fatigue. 

 INTERVIEW 

  Relief:  What makes the tiredness go away? 

  Symptoms:  Do you experience any other symptoms? 
Weight gain? Hoarseness in your voice? Diffi culty hear-
ing? Dry skin? Constipation? Hair loss? Inability to keep 
warm? Menstrual problems? Increased urination, thirst, 
hunger? Frequent infections? 

 ABNORMALITIES  Hypothyroidism often presents with 
signs and symptoms that include inappropriate weight gain, 
hoarse voice, decreased hearing, dry skin, constipation, alo-
pecia, cold intolerance, and menorrhagia. Diabetes often 
presents with polyuria, polydipsia, polyphagia, and frequent 
infections (see the diabetes section). 

 Objective Information 
 Objective patient information pertaining to the endocrine sys-
tem includes the physical assessment and the results of labo-
ratory and diagnostic tests. 

 Physical Assessment 
 The physical assessment is important if the patient has been 
diagnosed with an endocrine disorder or if one is suspected 
based on the subjective information collected. In patients 
suspected of having diabetes mellitus or a thyroid disorder, 
referral to a primary care provider for further evaluation is 
appropriate. In patients whose diabetes or thyroid disorders 
are being monitored by their pharmacists, however, more 
detailed understanding of and ability to perform the physi-
cal examination are needed to evaluate the heart, eyes, feet, 
nails, skin, hair, weight, height, and any signs of infection to 
determine the effi cacy of treatment or the presence of com-
plications. Lifestyle factors such as eating, drinking coffee, 
smoking, and exercise as well as medication intake and up-
right posture can affect the examination results in patients 
suffering from diabetic autonomic neuropathy. 

 Vital Signs 
 TECHNIQUE 

 STEP 1 Assess the Vital Signs 
 See Chapter 5 for detailed instructions. 

 ●  Auscultate blood pressure and palpate the heart rate and 
rhythm with the patient both sitting and standing. 

 ABNORMALITIES  Hypertension is usually defi ned by a blood 
pressure greater than 140/90 mm Hg, but blood pres-
sures greater than 130 to 140/80 to 90 mm Hg in patients 
with diabetes should be treated aggressively to prevent 
complications. Guidelines currently disagree on an opti-
mal target. The most recent update of the American Dia-
betes Association Standards of Care include a goal blood 
pressure being below 140/90 mm Hg, whereas the Ameri-
can Association of Clinical Endocrinologists cite a more 
stringent blood pressure goal of 130/80 mm Hg. A resting 
heart rate greater than 100 bpm, orthostasis (fall in sys-
tolic blood pressure of  � 20 mm Hg on standing), edema, 
decreased ejection fraction, or decreased exercise toler-
ance may indicate autonomic neuropathy. Increased sys-
tolic and decreased diastolic blood pressures, tachycardia, 
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atrial fi brillation, and hyperdynamic cardiac pulsations with 
an accentuated S 1  occur in hyperthyroidism. Decreased 
systolic and increased diastolic blood pressures, brady-
cardia, and decreased intensity of heart sounds occur in 
hypothyroidism. 

 Extremities (Feet and Hands) 
 TECHNIQUE 

 STEP 1 Inspection of the Feet 
 ●  Ask patient to remove the shoes and socks from his or 
her feet. 

 ●  Put on gloves. 
 ●  Inspect the feet for changes, such as signs of an ulcer 
or history of an ulcer, toenails that are ingrown or too 
long, corns, calluses, pressure points, redness, swell-
ing, warmth, dryness, maceration, or any obvious 
deformities. 

 ●  Record fi ndings on a Diabetic Foot Assessment form 
(Fig. 20.5). 

 ●  Note any changes from previous evaluations, if appropriate. 

 ABNORMALITIES  Treat calluses and corns carefully and with-
out use of harsh over-the-counter (OTC) products. Bathroom 
surgery is not recommended. Nail grooming needs to be 
performed carefully (e.g., nails should be trimmed straight 
across). Referral to a podiatrist for nail care may be neces-
sary in some cases. Ulcers and obvious deformities should 
be referred to the patient’s physician. 

 TECHNIQUE 

 STEP 2 Perform Foot Exam Using Monofi lament 
and Tuning Fork and Palpate the Pedal Pulses 
 The monofi lament (Fig. 20.6) test is a method of evaluating 
peripheral neuropathy by testing for touch sensation. Loss 

DIABETIC FOOT SCREEN

Patient's Name (Last, First, Middle)

RISK CATEGORY:
          0  No loss of protective sensation.
          1  Loss of protective sensation (no weakness, deformity, callus, pre-ulcer, or Hx. ulceration).
          2  Loss of protective sensation with weakness, deformity, pre-ulcer, or callus but no Hx. ulceration.
          3  History of plantar ulceration.

Fill in the following blanks with an "R," "L," or "B" to indicate positive findings on the right, left, or both feet.

             Has there been a change in the foot since last evaluation?

             Is there a foot ulcer now or history of foot ulcer?

             Does the foot have an abnormal shape?

             Is there weakness in the ankle or foot?

             Are the nails thick, too long, or ingrown?

Label:  Sensory Level with a "+" in the circled areas of the foot if the patient can feel the 10-gram (5.07
            Semmes-Weinstein) nylon filament and "−" if he/she cannot feel the 10-gram filament.

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

R L
R L
R L

ID No.:

Date:

RIGHT LEFT

Draw in:

and Label:

Vascular:

Callus Pre-Ulcer Ulcer (note width/depth in cm)

Skin condition with R - Redness, S - Swelling, W - Warmth, D - Dryness, M - Maceration

Does the patient use footwear appropriate for his/her category?

This diabetic foot screen may be reproduced and used without permission.

Brachial Systolic Pressure
Ankle Systolic Pressure
Ischemic Index

FIGURE 20.5  Diabetes foot assessment. Hx, history.
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of monofi lament perception and reduced vibratory per-
ception indicated by a tuning fork test predicts foot ulcers. 
Follow instructions similar to those mentioned earlier when 
inspecting the foot (e.g., have the patient remove shoes and 
socks, put on gloves). 

 ●  Ask the patient to place his or her foot on your lap or a chair. 
 ●  Ask the patient to close his or her eyes. 
 ●  Touch various areas of the patient’s foot (see Fig. 20.5 
for specifi c areas) with the 10-g monofi lament. The 
monofi lament should be applied perpendicularly and 
pushed until it is slightly bent in each area indicated 
(see Fig. 20.6). 

 ●  Ask the patient to tell you each time a touch on his or her 
feet is felt. Place a plus ( � ) in the areas where the patient 
can feel the monofi lament and a minus ( 	 ) in the areas 
where the patient doesn’t respond. 

 ●  Palpate for the dorsalis pedal pulse (see Chapter 13 for 
details). 

 ●  A vibrating 128-Hz tuning fork should be placed on the 
patient’s big toe. The response is abnormal if the patient 
reports losing vibratory sensation while the examiner is 
still perceiving it. 

 ●  Record the fi ndings on the Diabetic Foot Assessment 
form. 

 ●  Repeat with the other foot. 
 ●  Assign a risk category depending on the fi ndings of the 
inspection and sensory testing. 

 ●  Refer patients with “risk” to their physician or a podiatrist 
depending on the severity. 

 ABNORMALITIES  Inability to detect sensation using a 10-g 
fi lament or 128-Hz tuning fork indicates the loss of protec-
tive sensation; refer such patients to their healthcare pro-
vider if loss has occurred. Signs and symptoms of peripheral 
arterial disease include intermittent claudication, cold feet, 
decreased or absent pulses, atrophy of subcutaneous tis-
sues, and hair loss. 

 TECHNIQUE 

 STEP 3 Evaluate the Deep Tendon Refl exes 
 See Chapter 18 for detailed instructions. 

 ABNORMALITIES  Patients with hypothyroidism may display 
decreased deep tendon refl exes. 

 TECHNIQUE 

 STEP 4 Inspect the Fingers 
 ●  Ask the patient to sit comfortably with his or her palms on 
each leg. 

 ●  Inspect the back of the hands and fi ngers for color, le-
sions, and tremors. 

 ●  Ask the patient to turn his or her hands over (i.e., palms 
upward). 

 ●  Inspect the fi ngertips and palms for color, lesions, and 
tremors. 

 ABNORMALITIES  Some patients have small bumps where their 
fi ngers are pricked. If no fi ngersticks are evident, ask the patient 
to demonstrate the technique for home monitoring of blood 
glucose to help assess his or her compliance and comfort with 
the procedure. A fi ne tremor may indicate hyperthyroidism. 

 Thyroid Gland 
 TECHNIQUE 

 STEP 1 Inspect the Neck for the Thyroid Gland 
 ●  Ask the patient to tip his or her head back slightly. 
 ●  Shine a light across the neck, pointing the light downward 
from the tip of the patient’s chin. 

 ●  Inspect the area below the cricoid cartilage for the gland. 
 ●  Ask the patient to sip some water, tip the head back, and 
swallow. 

 ●  Note the upward movement of the thyroid gland, its con-
tour, and its symmetry. 

 C A U T I O N 

 The lower border of the thyroid gland rises when swallowing 
and may look less symmetrical. 

 TECHNIQUE 

 STEP 2 Palpate the Thyroid Gland 
 ●  Stand behind the patient. 
 ●  Place the fi ngers of both hands on the patient’s cricoid 
cartilage. 

 ●  Slowly move the fi ngers laterally so that they rest on each 
side of the cricoid cartilage (Fig. 20.7). 

 ●  Ask the patient to tip his or her head back slightly. 

FIGURE 20.6  Monofi lament.

FIGURE 20.7  Palpation of the thyroid gland.
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 C A U T I O N 

 Overextension of the neck causes the neck muscles to 
tighten and obscures the ability to palpate the thyroid. 

 TECHNIQUE 

 STEP 2 (Continued) 
 ●  Ask the patient to sip some water, tip the head back, and 
swallow. 

 ●  Feel for the thyroid rising under your fi ngers. 
 ●  Note the size, shape, and consistency of the thyroid. 
 ●  Document any nodules or tenderness. 

 C A U T I O N 

 The thyroid is not always palpable. 

 Eyes 
 TECHNIQUE 

 STEP 1 Inspect the Eyes and Eyelids 
 See Chapter 9 for detailed instructions. 

 ●  Examine the eye for evidence of hyperthyroidism (Graves’ 
ophthalmopathy) or other ophthalmic effects of thyroid 
dysfunction. 

 ABNORMALITIES  Hyperthyroidism (Graves’ ophthalmopathy) 
includes  exophthalmos  (i.e., protrusion of the eyeball), which 
may result from an increased volume of orbital content. It may 
appear unilateral or bilateral. Notice that the sclera is easily 
seen from above and below the limbus of the cornea. Scleral 
redness may indicate that the eyelids cannot close com-
pletely to keep the cornea and sclera moist. Exophthalmos 
commonly does not disappear after the thyroid dysfunction 
is corrected (Fig. 20.8). Fasciculations or tremors of eyelids 
may occur while examining lightly closed eyes. Myxedema of 
the eyelids (i.e., a dry, waxy swelling of abnormal deposits of 
mucin) may occur in hypothyroidism. 

 TECHNIQUE 

 STEP 2 Inspect the Pupils 
 See Chapter 9 for detailed instructions. 

 ●  Examine the pupils for effects of autonomic neuropathy 
from diabetes. 

 ABNORMALITIES  Failure of the pupil to contract in light 
or to dilate in darkness may indicate pupillary autonomic 
neuropathy. 

 Skin 
 TECHNIQUE 

 STEP 1 Inspect the Skin 
 See Chapter 8 for detailed instructions. 

 ●  Inspect and palpate the skin. 
 ●  Note its appearance, temperature, and texture. 

 ABNORMALITIES  Soft, smooth, and warm skin is consis-
tent with hyperthyroidism. Rough, dry, and cold skin is 
consistent with hypothyroidism.  Pretibial myxedema  is a 
dry, fi rm, waxy swelling of the skin in the pretibial area and 
occurs most commonly in patients with Graves’ disease. It 
has also been associated with Hashimoto’s thyroiditis, pri-
mary hypothyroidism, and euthyroidism. Periorbital and face 
puffi ness may also be present in hypothyroidism. Frequent 
or slow-healing infections may be a sign of diabetes or lack 
of glucose control. 

 Hair 
 TECHNIQUE 

 STEP 1 Inspect the Hair 
 See Chapter 8 for detailed instructions. 

 ●  Inspect the hair. 
 ●  Note its texture, color, and distribution. 

 ABNORMALITIES  Hair should be smooth, symmetrically 
distributed, and have no splitting or cracked ends. Coarse/
dry/brittle hair, alopecia (i.e., hair loss), and lateral loss of 
eyebrow hair may occur in hypothyroidism. Fine/silky hair 
may occur in hyperthyroidism. Itchy skin should be differ-
entiated from dry skin, aging, drug reactions, allergies, ob-
structive jaundice, uremia, and lice. 

 Nails 
 TECHNIQUE 

 STEP 1 Inspect the Nails 
 See Chapter 8 for detailed instructions. 

 ABNORMALITIES   Onycholysis  (i.e., separation of the nail 
bed from the plate) may occur in hyperthyroidism or hypo-
thyroidism. Clubbing (i.e., a thickening of the tissues at the 
bases of the fi ngernails and toenails) may also occur in hy-
pothyroidism and cause the normal angle between the nail 
and digit to be fi lled in. Most commonly, however, it is found 
in disorders of the lung and infective endocarditis. 

 Laboratory and Diagnostic Tests 
 The following laboratory and diagnostic tests may be useful 
in assessing for diabetes mellitus and thyroid disorders: 

 ■   Blood glucose  should be tested to evaluate the level of dia-
betes or diabetes control. Normal fasting plasma glucose 
levels are between 90 and 130 mg/dL. The diagnosis of FIGURE 20.8  Exophthalmos of Graves’ disease.
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diabetes mellitus is based on the presence of one of the fol-
lowing criteria using plasma blood glucose levels: 

  1. Symptoms of diabetes plus casual plasma glucose 
 � 200 mg/dL.  Casual  is defi ned as any time of the day 
without regard to meals. Classic symptoms of diabetes in-
clude polyuria, polydipsia, and unexplained weight loss. 

  2. Fasting plasma glucose  � 126 mg/dL on two separate tests. 
 Fasting  is defi ned as no caloric intake for at least 8 hours. 

  3. A 2-hour plasma post glucose  � 200 mg/dL during an 
oral glucose tolerance test 

  4. Hemoglobin A1c levels  � 6.5% 

 If the blood glucose level meets one of the earlier men-
tioned criteria, it should be confi rmed on a subsequent day. 
The treatment goal for patients with diabetes mellitus is a 
fasting plasma glucose of 90 to 130 mg/dL. Most blood glu-
cose monitors today measure plasma blood glucose concen-
trations. Traditional monitors measured whole-blood glucose 
concentrations, which are 15% lower than plasma glucose 
concentrations, because the glucose is not distributed in the 
red blood cells. This should be noted because it accounts for 
the differences between the results of hospital laboratories 
and some home blood glucose monitors that may still be 
being used. Patients should be instructed on how to monitor 
their blood glucose at home. Self-monitoring of blood glucose 
should be done after at least an 8-hour fast for which the goal 
is  � 130 mg/dL or 2 hours after a meal at which time the goal 
is for blood glucose to be  � 180 mg/dL. 

 ■   Glycosylated hemoglobin  or hemoglobin A1C (A1C) is 
used for diagnosis and to determine achievement of treat-
ment goals. Normal values are 4% to 5.6% and show an 
average blood glucose level over a period of 2 to 3 months. 
The level of glucose in the blood irreversibly glycosylates 
a proportional amount of the red blood cells, and because 
the average life span of a red blood cell is 120 days, this is a 
good determinant of average blood glucose concentrations. 
An A1C of 7% and 9% correlates with a blood glucose 
value of 154 and 212 mg/dL, respectively. Values are falsely 
low in conditions with decreased red blood cell life span 
and in anemias. The treatment goal for patients in general 
with diabetes mellitus is A1C  � 7%. For an individual pa-
tient, an A1C as close to normal ( � 5.7%) as possible with-
out hypoglycemia is preferred. 

 ■   Urinalysis with microscopic examination  evaluates for 
the presence of urine protein to detect any early occur-
rence of renal dysfunction. Routine urinalysis should be 
performed annually in adults, and if positive for protein 
(proteinuria), a quantitative measure is helpful. Protein-
uria usually indicates overt nephropathy. Perform an an-
nual test to quantitate urine albumin excretion in persons 
who have had type 1 diabetes for 5 or more years and in all 
persons with type 2 diabetes starting at diagnosis. Normal 
albumin excretion is  � 30 mg/24 hours. To be consistent 
with newer nomenclature intended to emphasize the con-
tinuous nature of albuminuria as a risk factor,  microalbu-
minuria  and  macroalbuminuria  are no longer terms that 
are used since albuminuria occurs on a continuum. Albu-
minuria is defi ned as UACR (urine albumin-to-creatinine 
ratio) �30 mg. This may be determined by three different 

methods of collection: (1) the random spot collection (i.e., 
albumin-to-creatinine ratio), (2) the 24-hour collection 
with creatinine (also allowing simultaneous creatinine 
clearance), and (3) timed collection (4 hours or overnight). 
Because of the variability in urinary albumin excretion, it 
should be confi rmed at two subsequent tests within a 3- to 
6-month period. If at least two of the three tests are posi-
tive, the patient should begin treatment. These patients are 
referred to as having incipient nephropathy. If the test for 
albuminuria is negative, it should be repeated yearly. 

 The presence of urine glucose was traditionally a common 
monitoring parameter in diabetes. It has fallen out of favor, 
however, because it only appears after blood glucose levels 
reach the renal threshold level of  � 180 mg/dL. Also, with this 
method, it is diffi cult to determine the actual blood glucose 
level. It may be an alternative for patients unable to use a 
home blood glucose monitor. Urine ketones should be checked 
in patients with type 1 diabetes who have blood glucose values 
 � 250 mg/dL. This occurs most frequently during sick days 
and when patients are noncompliant with insulin, and its pres-
ence warrants immediate evaluation and treatment. 

 ■   Transient elevations in urinary albumin  excretion can 
occur with short-term hyperglycemia, exercise, urinary 
tract infections, marked hypertension, heart failure, and 
acute febrile illness. Two (of three) positive tests are needed 
to establish the diagnosis. 

 ■   The presence of white blood cells ,  blood ,  or mucus  may in-
dicate urinary tract or vaginal infection, which is common 
in patients with diabetes. 

 ■   Serum creatinine  is measured at least annually in patients 
with diabetes to determine creatinine clearance and evalu-
ate renal status. 

 ■   Gastric emptying tests , such as a barium swallow or mano-
metric studies, are used to evaluate gastrointestinal func-
tion. Reduced or absent peristalsis, delayed emptying, or 
reduced lower esophageal sphincter tone may indicate gas-
trointestinal autonomic neuropathy. 

 ■   Radiological and urodynamic studies  are used to test for 
dysfunction of the genitourinary system. Genitourinary 
autonomic neuropathy may be suspected in patients with 
increased bladder capacity or postvoid residual volume, de-
creased bladder contractility, or impaired urine fl ow. 

 ■   Angiography/Doppler ultrasound or nocturnal penile tu-
mescence tests  are used to test for impotence, which can be 
related to genitourinary autonomic neuropathy. 

 ■   Thyroid function tests  are used to diagnose and monitor 
patients with thyroid disorders. Clinical need determines 
which of the many available tests is indicated in each par-
ticular case. Many can be performed depending on the 
clinical situation, but only the most common tests are dis-
cussed here: 

 ■   Free T  4  is a measure of free thyroxine. It is the most sensi-
tive test and is usually elevated (along with a suppressed 
TSH) in overt hyperthyroidism and suppressed (along 
with an elevated TSH) in overt hypothyroidism. Serum 
T 4  (total T 4 ) concentrations are also available, include 
both free and bound hormone, and may be abnormal 
because of changes in thyroxine-binding globulin. 
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 ■ TSH  is also known as  thyrotropin . It should be checked 
on diagnosis and at 6 to 8 weeks for evaluation. Because 
the level takes 6 to 8 weeks to reach steady state because 
of the delayed pituitary effects, therapy should not be 
evaluated any sooner than this time. It is usually sup-
pressed (along with an elevated free T 4 ) in overt hyper-
thyroidism and elevated (along with a suppressed free 
T 4 ) in overt hypothyroidism. Levels of  � 20 mU/L are 
considered to be diagnostic of hypothyroidism. 

 ABNORMALITIES  TSH is increased with lithium and antithyroid 
medications and decreased by dopamine agonists, salicylic 
acid, steroids, and thyroid hormone replacement. If free T 4  is 
elevated and TSH is not suppressed, this may indicate that the 
hyperthyroidism is caused by a TSH-producing pituitary ade-
noma. If T 4  is normal and TSH is increased with few symptoms of 
hypothyroidism, this could indicate subclinical hypothyroidism. 
These patients have an increased chance of developing hyper-
lipidemia and progression to overt disease. The incidence is 
4% to 17% and increases with age. If T 4  is normal and TSH is de-
creased, this may indicate subclinical hyperthyroidism. These 
patients have an increased chance of developing atrial fi brilla-
tion, osteoporosis, and progression to overt disease. Presently, 
the decision to treat or merely follow subclinical disease more 
closely to prevent complications is controversial. Evaluate each 
case individually to determine the benefi ts and risks of therapy. 
Conditions that increase the body’s need for energy trigger the 
feedback system to increase thyroid hormone secretion. These 
include cold environment, high altitude, and pregnancy. Large 
amounts of sex hormones (e.g., androgens, estrogens) cause 
both TSH and secretion of thyroid 

 ■ Thyroid scans  are used to determine the size, shape, and ac-
tivity of the gland. Either I 123  or Tc 99m  are administered. The 
test is useful in patients with nodular disease to detect “hot” 
and “cold” spots, but it is usually avoided because of its cost. 

 ■ Electrocardiograms  are useful to determine any cardiac in-
volvement such as atrial fi brillation. 

 ■ Cholesterol profi les  are used in patients with diabetes or 
hypothyroidism. Goal low-density lipoprotein (LDL) cho-
lesterol for patients with diabetes is  � 100 mg/dL. In pa-
tients with other signifi cant cardiovascular risk equivalents, 
a target LDL or  � 70 mg/dL is suggested. In patients with 
hypothyroidism, an elevated cholesterol is consistent with 
the diagnosis of hypothyroidism. 

 ASSESSING THE MEDICATED PATIENT 
 There are unique items that the pharmacist should assess in 
patients who have been diagnosed with an endocrine disorder 
and are currently being treated with medications. Please see 
Box 20.5 for a detailed list of things that should be assessed 
in the medicated endocrine patient. 

 Special Considerations 
 Pediatric Patients 
 Additional questions for the pediatric patient’s parent or 
guardian include the following: 

 INTERVIEW 

Diabetes:  What symptoms is the child having? Excessive 
thirst? Bedwetting or frequent urination? Weight loss? Does 
the child have a family history of diabetes? What other med-
ication is the child currently taking? What other health prob-
lems does the child have? Does the child have a history of 
thyroid problems? 

 ABNORMALITIES  Tremendous thirst and frequent urination 
are quite common in affected children. Bedwetting may 
recur. Children with diabetes also seem to have a good 
appetite, to be eating a lot, and yet to be losing weight. 
An active and robust child may suddenly appear weak, be 
irritable, and have little energy. Family history and use of 
medications are important in establishing the diagnosis. 
The occurrence of more than one autoimmune disease, 
such as diabetes mellitus and hypothyroidism, is common. 

 INTERVIEW 

Thyroid:  Does the child have a family history of thyroid dis-
ease? What other medication is the child taking? Did the 
biological mother have thyroid problems during pregnancy 
that were detected? 

 ABNORMALITIES  Family history is important, as are any 
medications that the child could be taking that might be 
causing problems with the thyroid. If the biological mother 
experienced thyroid problems during pregnancy, the new-
born child may also exhibit effects. 

 Because retinopathy is rare before age 10 years in children 
with diabetes, a dilated eye examination is not necessary 
until the patient reaches this age. In children 10 years of 
age or older who have type 1 diabetes, an eye examination 

20.5

 ■ Is the patient self-monitoring and recording his or her 
blood glucose readings?

 ■ Are self-monitored blood glucoses within target ranges?
 ■ Fasting (after 8 hours) goal 90–130 mg/dL
 ■ 2 hours post meal goal �180 mg/dL

 ■ Side effects to medications?
 ■ Gastrointestinal upset: metformin, sulfonylureas, 

GLP-1 agonists
 ■ Hypoglycemia: insulin, sulfonylureas, meglitinides
 ■ Fluid retention/edema: thiazolidinediones

 ■ Appropriate administration?
 ■ Assess for missed doses.
 ■ Is the patient taking with food or without?

 ■ Levothyroxine should be taken on an empty 
stomach.

 ■ Metformin should be taken with food .
 ■ Storage

 ■ Refrigeration when appropriate (insulin, GLP-1 
agonists)

 ■ Verify color of levothyroxine to ensure correct 
dosing.

Assessment of the Medicated 
Patient—Endocrine Disorders

20.5
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400 PART II   ASSESSMENT OF BODY SYSTEMS

should be performed within 5 years of the onset of disease. 
Albuminuria is rare and of short duration in type 1 diabetes 
and before puberty; therefore, screening is recommended 
to begin at puberty and after 5 years of diagnosis. 

 The thyroid gland is very diffi cult to palpate in infants 
because of their short, thick necks. If enlarged, it may be 
palpable. Goiter in infants may result from deprivation of 
thyroid hormone in utero. The thyroid of young children 
may normally be palpable because of their slender necks; 
therefore, the ability to palpate alone does not indicate 
the presence of a thyroid disorder in these patients. Dur-
ing adolescence, a noticeable enlargement of thyroid 
cartilage occurs. In boys, deepening of the voice occurs be-
cause of the effects of the enlarged cartilage on the larynx. 
In the United States, all newborns are screened for T 4  and 
thyrotropin-releasing hormone (TRH), and if low levels are 
discovered, thyroid supplements are given to prevent neu-
rological systemic effects. 

 In children, excessive sweating could accompany hypo-
glycemia, heart disease, or hyperthyroidism. 

 Geriatric Patients 
 Additional questions for the geriatric patient or caregiver in-
clude the following: 

 INTERVIEW 

  Diabetes:  When did the increased urination start? Do you 
have any problems with your prostate, bladder control, or 
urinary tract infections? What other medications are you cur-
rently taking? 

 ABNORMALITIES  Elderly patients tend to take more medi-
cations than younger patients, and many medications can 
affect blood glucose. Elderly patients tend to present with 
more subtle signs and symptoms that have gradually wors-
ened over time. These symptoms are often overlooked and 
unreported because the patients think they are a normal 
part of aging. Thirst perception declines, masking poly-
dipsia and often leading to dehydration, which is often the 
cause for the increase in emergency hyperosmolar states in 
elderly patients. 

 If treating elderly patients with diabetes, recognize that they 
are more prone to hypoglycemic episodes than younger 
patients. This is because hypoglycemic symptoms are nor-
mally both adrenergic and neuroglycopenic. As a person 
ages, the adrenergic symptoms (e.g., tachycardia, shakiness) 
decrease because of the loss of autonomic nerve function. 
Consequently, an elderly patient may only be able to detect 
low blood sugars from symptomatology relating to neuro-
glycopenic symptoms. This is serious because neurological 
symptoms occur as the hypoglycemia progresses and, quite 
often, are mistaken for confusion, dementia, and other psy-
chological changes normally associated with aging. 

 INTERVIEW 

  Thyroid:  Do you have any problems with your heart, such 
as atrial fi brillation or heart failure? Is your heart rate unusu-
ally fast or slow? What other medications are you currently 
taking? 

 ABNORMALITIES  Diagnosing thyroid disorders is more dif-
fi cult in elderly patients because their symptomatology may 
involve only a single system (as opposed to multiple systems 
in younger patients). The only symptoms seen may include 
weight loss, a cardiac abnormality, atrial fi brillation, or heart 
failure. This is because of the changes in the sympathetic 
nervous system in the elderly. 

 Proteinuria in elderly patients may occur even in the ab-
sence of diabetes. Age-specifi c norms are currently under 
development for albuminuria to aid in the diagnosis and 
management of nephropathy. 

 The thyroid gland becomes more fi brotic as a person 
ages, and it may feel more irregular and nodular upon pal-
pation. With age, there is a modest decrease in T 4 , a slight 
increase in TSH, and no change in T 3 . The aging process also 
involves a slow atrophy of skin structures and a decrease in 
the number and function of sweat and sebaceous glands, 
leading to dry skin. Hair distribution changes as well, often 
becoming thin. The basal metabolic rate declines, which is 
related to a decrease in muscle mass. It is often more dif-
fi cult to detect hyperthyroidism in elderly patients because 
they often elicit few symptoms (except for those from sin-
gle systems; e.g., weight loss, cardiac abnormalities). The 
cardiac abnormalities observed most frequently in elderly 
patients with hyperthyroidism include atrial fi brillation and 
congestive heart failure. Other subtle symptoms that may 
exist include hoarseness, deafness, confusion, dementia, 
ataxia, depression, dry skin, or hair loss. 

 As people age, they tend to sweat less, tolerate cold less 
well, and prefer warmer climates. Pruritus/itching is com-
mon in aging skin and needs to be distinguished from other 
systemic disorders, such as liver disease, diabetes mellitus, 
kidney disease, and thyroid disorders. Elderly patients with 
other autoimmune diseases or unexplained depression, 
cognitive dysfunction, or hypercholesterolemia should be 
screened with a TSH test. 

 Toxic nodular goiter or Plummer’s disease is more com-
mon than Graves’ disease in elderly patients. Ophthalmopa-
thy is not present in toxic nodular goiter and, therefore, is 
not common in elderly patients. 

 Pregnant Patients 
 Additional questions for pregnant patients include the following: 

 INTERVIEW 

  Diabetes:  When did the fi rst signs and symptoms 
appear? Were you diagnosed with diabetes before 
the pregnancy, or did it begin during the pregnancy? 
Did you have problems with diabetes during previous 
pregnancies? 

  Thyroid:  When did the fi rst signs appear? Were you 
diagnosed with thyroid problems before the pregnancy, 
or did they begin during the pregnancy? Did you have 
problems with your thyroid in previous pregnancies? 

 When planning pregnancy, women with preexisting diabe-
tes should have a comprehensive eye examination and receive 
counseling on the risk of development and/or progression 
of diabetic retinopathy during pregnancy. If a woman with 
diabetes becomes pregnant, she should have an eye examina-
tion during the fi rst trimester and close follow-up throughout 
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the pregnancy. Those with GDM are not at increased risk 
of diabetic retinopathy, thus negating the need for intensive 
monitoring during pregnancy. 

 Screening for GDM should occur between 24 and 28 weeks 
of pregnancy in women considered average to high risk for 
having GDM. Low-risk status requires no glucose testing, but 
this category is limited to those women meeting ALL of the 
following characteristics: 

 ■  Age  � 25 years 
 ■  Normal weight before pregnancy 
 ■  Member of an ethnic group with a low prevalence of GDM 
(e.g., NOT Hispanic American, Native American, Asian 
American, African American, or Pacifi c Islander) 

 ■  No fi rst-degree relatives with diabetes 
 ■  No history of abnormal glucose tolerance 
 ■  No history of poor obstetric outcome 

 Diagnosis of GDM differs based on organizational guide-
lines. The American College of Obstetrics and Gynecology 
suggests clinicians use a two-step process for diagnosing 
GDM. The fi rst step is to have the patient take a 50-g oral 
glucose load and monitor levels 1 hour post glucose load. 
If the level is  � 130 or 140 mg/dL (institution specifi c), the 
woman must then undergo a 100-g, 3-hour glucose toler-
ance test. Diagnosis then occurs if, during screening, the pa-
tient has a fasting plasma glucose of 95 mg/dL or greater; a 
1-hour, post–100-g load of 180 mg/dL or greater; a 2-hour, 
post–100-g load of 155 mg/dL or greater; and a 3-hour, post–
100-g load of 140 mg/dL or greater. The American Diabetes 
Association endorses a one-step approach providing the preg-
nant woman a 75-g glucose load and monitoring her blood 
glucose fasting and at 1 and 2 hours after taking in glucose. 
If the fasting blood glucose is  � 92 mg/dL, 1-hour glucose is 
 � 180 mg/dL, or 2-hour glucose  � 153 mg/dL, a diagnosis of 
GDM is made. No method is clearly superior at this time; 
however, expert opinion is that more cases of GDM will be 
identifi ed using the one-step approach, which may help avoid 
complications that could occur with the mother and fetus if 
the condition goes undetected. If GDM occurs, the patient 
needs treatment accordingly and repeat testing for diabetes at 
6 to 12 weeks postpartum. If 6- to 12-week postpartum glu-
cose levels are still diagnostic of diabetes mellitus, the patient 
should be reclassifi ed. Because of the increased risk of dia-
betes in this population after pregnancy, educate the patient 
about the signs and symptoms of diabetes, modifi cation of 
other risk factors for diabetes, and the need for more frequent 
monitoring for the disease. 

 Pregnant women with diabetes should check their urine for 
ketones daily. They also may need to perform more frequent 
blood glucose monitoring to ensure good metabolic control. 

 The thyroid gland increases in size because of hyperpla-
sia of the glandular tissue and increased vascularity during 
pregnancy. It may become palpable during pregnancy because 
of this enlargement. During pregnancy, the body’s metabolic 
rate increases, which causes increased sweating in an attempt 
to dissipate the additional heat that is produced. For women 
with hyperthyroidism who become pregnant, evaluate the 
TSH level more often (at least every trimester) to predict the 
chances of neonatal hyperthyroidism and adjust therapy as in-
dicated. For women with hyperthyroidism during pregnancy, 

check thyroid function tests at 6 to 8 weeks postpartum to as-
sess for worsening of the disease because exacerbations occur 
most frequently at this time. 

 APPLICATION TO PATIENT SYMPTOMS 
 Because pharmacists are readily accessible to patients who 
inquire about OTC remedies or regularly refi ll prescription 
medications and supplies for their endocrine disorders, they 
are in the optimal position to assist these patients. Pharma-
cists may evaluate a patient’s symptomatology and either 
recommend therapy for relief of minor symptoms or refer ap-
propriately to the patient’s physician for further evaluation. 
Polyuria and fatigue are examples of two common symptoms 
that patients may present with to their pharmacist. These 
symptoms are discussed in further detail as they relate to the 
monitoring of patients with endocrine disorders. 

 Polyuria (Case 20.1) 
 Polyuria is the excessive secretion and discharge of urine, and 
it is one of the “classic” symptoms of patients who present 
with hyperglycemia of diabetes mellitus. Evaluation should 
include other causes of polyuria besides diabetes mellitus, 
which may include excessive fl uid intake, diabetes insipidus, 
chronic nephritis, nephrosclerosis, diuretic use, prostate prob-
lems, and urinary tract infections. If these are ruled out, then 
the presence of other signs and symptoms associated with 
diabetes should be evaluated (see Box 20.2). These include fa-
tigue, polydipsia, weight loss, polyphagia, and blurred vision. 
The symptoms of type 2 diabetes are more nonspecifi c and 
gradual at onset. They may go unnoticed for many years be-
fore the diagnosis is established, which is why the pharmacist 
needs to be aware of the condition and to refer patients with 
suspected diabetes as soon as possible for appropriate evalu-
ation and diagnosis. Quite often, by the time that diabetes 
is discovered, the onset of complications has already begun. 

 Fatigue (Case 20.2) 
 Fatigue is a feeling of tiredness or weariness, usually result-
ing from continued activity and inadequate rest. Causes of 
fatigue include the presence of or inadequate treatment of 
malnutrition, heart disease, anemia, respiratory disturbances, 
infectious diseases, endocrine disorders (e.g., diabetes, hypo-
thyroidism), psychogenic factors (e.g., anxiety, frustration, 
boredom), medications (e.g.,  � -blockers, sedatives, anxiolyt-
ics), and environment. Patients with hypothyroidism that is 
inadequately treated or with hyperthyroidism that is over-
treated may also experience fatigue. Causes of inadequate 
response or the appearance of undertreatment for hypothy-
roidism include poor compliance, inadequate dosage, de-
creased bioavailability, and drug interactions with thyroid 
medications. Medications causing hypothyroidism include 
lithium, antithyroid medications, and amiodarone (amio-
darone may cause hypo- or hyperthyroidism). Inadequate io-
dine in the diet can also cause hypothyroidism. Medications 
known to interact with the absorption of thyroid medications 
include cholestyramine, colestipol, and ferrous sulfate; ad-
ministration of such medications should be separated by at 
least 6 hours. 
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C A S E  S T U D Y  2 0 . 1
BS is a 67-year-old man who presents to the pharmacy 
counter complaining that lately he has been having to 
go to the bathroom so frequently that it keeps him up 
at night. It is frustrating him because he has been much 
more tired and unproductive during the day. He asks 
for some more of the sleep medicine that he had taken 
previously when he was having trouble sleeping.

ASSESSMENT OF THE PATIENT
Subjective Information
A 67-YEAR-OLD MAN COMPLAINING OF POLYURIA AND INSOMNIA

HOW OFTEN ARE YOU HAVING TO URINATE? HOW 
MANY TIMES ARE YOU GETTING UP AT NIGHT?  At least 
every hour during the day and three times during the 
night.

HOW MANY FLUIDS OR BEVERAGES CONTAINING CAF-
FEINE ARE YOU DRINKING THROUGHOUT THE DAY? HAS 
THIS INCREASED?  No, although I have felt more thirsty 
lately, I’m still not drinking much more than usual. And I 
avoid caffeine-containing products because of my high 
blood pressure.

WHAT PROBLEMS HAVE YOU NOTICED REGARDING 
YOUR URINE?  None that I know of.

DOES IT HAVE AN ODOR TO IT? DO YOU FEEL BURNING 
WHEN URINATING?  No, it doesn’t appear to have any 
smell to it, and it doesn’t burn, either.

DO YOU HAVE DIFFICULTY WITH STARTING A STREAM 
WHEN GOING TO THE RESTROOM?  No, I go very easily.

WHAT OTHER MEDICATIONS ARE YOU CURRENTLY 
TAKING?  I’m taking a water pill for my blood pressure 
and prednisone for my arthritis. I also want something 
to help me sleep. I haven’t been taking any other 
medications.

WHAT TIME ARE YOU TAKING YOUR WATER PILL?  First 
thing in the morning when I get up.

HOW OFTEN DO YOU FORGET TO TAKE YOUR BLOOD 
PRESSURE MEDICATION?  I never forget it. I always 
remember.

YOU MENTIONED FEELING A LITTLE MORE THIRSTY 
LATELY. IS THIS TRUE?  Yes, I usually don’t get thirsty in 
between breaks at work, but lately, it seems like my thirst 
is not quenched as easily as before.

WHAT CHANGES IN APPETITE HAVE YOU EXPERIENCED? 
Actually, I’m much more hungry lately. I just can’t seem 
to satisfy my hunger like I used to.

WHAT WEIGHT CHANGES HAVE OCCURRED?  It actually 
surprised me to step on the scale today and see that my 
weight was lower than before, when I’m eating quite a 
bit more.

WHAT PROBLEMS WITH YOUR VISION HAVE YOU BEEN 
EXPERIENCING?  My eyes have been a little blurry lately, 
but my eyeglasses prescription is probably getting old.

IS YOUR SKIN DRY AND ITCHY?  Not any more than usual.

WHAT TYPES OF INFECTIONS HAVE YOU EXPERIENCED 
LATELY?  None that I know of. I haven’t been really sick 
for a couple years.

WHAT DIFFICULTIES HAVE YOU HAD SEXUALLY?  None, 
I’m just fi ne in that category.

ARE YOU EXPERIENCING ANY TINGLING IN YOUR FIN-
GERS OR TOES?  No.

DO YOU FEEL FULL AND LIKE YOUR FOOD ISN’T BEING 
DIGESTED VERY QUICKLY?  No.

WHICH RELATIVES OF YOURS HAVE BEEN DIAGNOSED 
WITH HAVING HIGH BLOOD SUGAR OR DIABETES IN THE 
PAST?  I’m not sure. None that I know of. Grandpa died 
of kidney failure, but I don’t know why.

HAVE YOU EVER BEEN SCREENED FOR DIABETES WITH A 
BLOOD SUGAR TEST?  Not that I know of.

WHEN WAS THE LAST TIME YOU ATE?  Last night at sup-
per. I got up too late today to get anything because I 
was hoping to catch some extra rest.

Objective Information
Computerized medication profi le:

 ■ Prednisone: 20 mg, one tablet daily; No. 30; Refi lls: 5; 
Patient obtains refi lls every 25 to 30 days for the past 
6 months when started.

 ■ Hydrochlorothiazide (HCTZ): 25 mg, one tablet every 
morning; No. 30; Refi lls: 11; Patient obtains refi lls 
every 25 to 30 days.

 ■ Nytol: As needed for sleep (OTC agent, last pur-
chased 2 years ago)

Blood pressure: 150/94 mm Hg
Heart rate: 62 bpm
Glucose: 180 mg/dL

DISCUSSION
Before offering the patient a sleep-aid recommendation, 
the pharmacist should evaluate for other possible causes 
of polyuria, such as increased fl uids, urinary tract infec-
tions, kidney problems, prostate problems, and medica-
tion (i.e., diuretic or steroid) use. Thus, while asking the 
appropriate questions to evaluate for secondary causes 
of polyuria, it is discovered that BS is taking predni-
sone and a diuretic. BS is asked about the timing of the 
diuretic to determine if this alone may be contributing to 
his nocturia. BS indicates that he takes it fi rst thing in the 
morning and never forgets. If he would have been taking 
it at bedtime, then simply changing his medication to 
the morning might have helped him make it through the 
night without having to get up to urinate. Prednisone 
can also be a cause of hyperglycemia. BS started taking 
this medication 6 months ago for his arthritis.

During questioning about other symptoms BS 
may be experiencing, the pharmacist discovers that he 
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What are the signs and symptoms of hyperglycemia? (Dif-
ferentiate between type 1 and type 2 symptomatology.)

 2. What are the signs and symptoms of hypoglycemia?
 3. What medications affect blood glucose levels?

has been thirstier (polydipsia), he has been hungrier 
(polyphagia), and his vision has been blurry lately, which 
are all symptoms of hyperglycemia. BS denies experi-
encing any tingling extremities (peripheral neuropathy), 
increased infections, or abdominal bloating (gastro-
paresis) that may indicate additional complications of 
hyperglycemia. BS also denies any family history of 
diabetes, but he does mention that his grandfather 
died of kidney disease, which is a common complica-
tion of diabetes.

Because this patient also indicates that he does 
not think he has ever been tested for blood sugar 
before, the pharmacist decides to check his blood 
glucose. (The patient said he hadn’t had time to eat 
breakfast that morning, so he has fasted for 8 hours.) 
The blood glucose value is found to be 180 mg/dL, 
which is higher than the desired 126 mg/dL for fast-
ing levels (the monitor used displayed the reading as a 
plasma level). Based on recommended guidelines, this 
blood glucose is too high, but the pharmacist notes 
this may be a result of the effects of prednisone on 
blood glucose (HCTZ at a dose of 25 mg is unlikely to 
increase glucose). The pharmacist calls the patient’s 
physician, discusses this problem, and recommends 
that the physician evaluate the patient for alternatives 
to prednisone and consider checking additional labora-
tory measurement to confi rm diagnosis of diabetes. 
If prednisone is able to be stopped, patient may not 
need treatment for hyperglycemia but should be given 
a glucometer to monitor home blood glucose values. 
The physician agreed to schedule the patient for a full 
workup to evaluate for diabetes and possible change 
to medication regimen the following day. The physician 
plans to contact the pharmacist regarding the results so 
she can provide diabetes education if the diagnosis is 
confi rmed.

PATIENT CARE PLAN

Patient Name: BS
Medical Problems:

Hypertension
Current Medications:

Prednisone 20 mg, one tablet every morning
HCTZ 25 mg, one tablet every morning
Nytol, as needed for sleep (OTC agent, last pur-

chased 2 years ago)

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. LS comes into the pharmacy with a recent urinaly-
sis. The urinalysis showed that her protein was nega-
tive but that she had albuminuria. Her physician has 
prescribed lisinopril. LS heard that this medication was 

S: A 67-year-old man complaining of increased urina-
tion in the day and at night, which appears to be 
causing insomnia. Also complains of polydipsia, poly-
phagia, and blurred vision. Denies any increase in 
fl uids/beverages or caffeine use, foul-smelling urine, 
burning on urination, diffi culty starting stream, dry/
itchy skin, infections, tingling of extremities, sexual 
problems, or abdominal bloating. Compliant with 
prednisone and HCTZ and requesting sleep-aid.

O: Fasting blood glucose of 180 mg/dL; no other 
labs available

Blood pressure: 150/94 mm Hg
Heart rate: 62 bpm

A: 1. Polyuria, possibly caused by hyperglycemia
 2.  Adverse reaction of prednisone 20 mg may 

cause hyperglycemia.
 3.  Possible diabetes mellitus caused by predni-

sone; needs further evaluation for diagnosis
 4. Hypertension, uncontrolled

P: 1.  Hyperglycemia: Call patient’s physician to 
explain the problem and recommend a con-
fi rmatory diagnostic test be done to deter-
mine if the patient has diabetes. Additionally, 
discuss possibility of using alternate agent for 
patient’s arthritis as prednisone is likely caus-
ing an increase in blood glucose.

 2.  Hypertension: Encourage physician to follow 
up on elevated blood pressure reading and 
encourage treatment to a goal of �130 to 
140/80 to 90 mm Hg, which may require an 
additional agent. If patient is diagnosed with 
diabetes, would recommend addition of an 
angiotensin-converting enzyme (ACE) inhibi-
tor in addition to current HCTZ.

 3.  Education: Educate BS about the importance 
of following up of the problems discovered 
today. Explain the importance of adequate 
control of blood pressure and blood sugars.

 4.  Follow-up: Schedule phone follow-up ap-
pointment for 1 week with patient to assess 
symptomatology and tolerance of new arthri-
tis medication. Schedule a visit (after appoint-
ment with physician; 3 weeks) to appropriately 
follow up and educate as needed at that time.

Pharmacist:  Kathryn Klein, Pharm.D.
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for high blood pressure, however, and the last time she 
checked, her blood pressure was controlled. Explain 
the reason for the prescription to LS and what the pres-
ence of albuminuria means.

 2. PT comes into your pharmacy and says his home blood 
glucose monitor isn’t working. He explains that the 

reading his physician gave him from the clinic’s lab was 
124 mg/dL but that he checked his blood glucose right 
before that with his home monitor, which gave a read-
ing of 108 mg/dL. You check PT’s monitor with the con-
trol solutions, and it appears to be working correctly. 
What do you think is the reason for the discrepancy?

C A S E  S T U D Y  2 0 . 2
ML is a 38-year-old woman who approaches the 
pharmacy counter requesting an OTC recommenda-
tion for constipation. She also says that she has been 
experiencing a tired, rundown feeling for the last few 
weeks and is requesting a medication to help increase 
her energy level throughout the day. She is wearing 
a wool sweater, which seems unusual for the summer 
months, during which temperatures are approximately 
90° to 100°F outside. Her voice also sounds a little 
hoarse.

ASSESSMENT OF THE PATIENT
Subjective Information
A 38-YEAR-OLD WOMAN COMPLAINING OF A CONSTIPATION AND 
A TIRED, RUNDOWN FEELING. SHE PRESENTS WEARING A WOOL 
SWEATER IN 100°F WEATHER.

WHEN DID YOU START EXPERIENCING CONSTIPATION? 
Over the last 2 weeks.

HAS ANYTHING HELPED RESOLVE THE CONSTIPATION? 
No, I’ve tried increasing my water intake and exercising 
more as well as drinking prune juice, but nothing has 
helped.

HOW LONG HAVE YOU BEEN FEELING TIRED AND WORN 
OUT?  The last month or so, maybe a little longer.

EXPLAIN YOUR SLEEP PATTERNS LATELY. HAVE THEY 
BEEN NORMAL?  I’ve been sleeping normal amounts at 
the normal times but possibly an extra hour each night 
because I feel so worn down.

WHAT TYPES OF ADDITIONAL STRESS HAVE YOU 
BEEN EXPERIENCING LATELY? ANY MAJOR LIFESTYLE 
CHANGES?  None. Things have been going great for me 
at work and at home, and nothing has changed. I don’t 
feel any pressure right now.

WHAT NEW PRESCRIPTION OR OVER-THE-COUNTER 
MEDICATIONS HAVE YOU BEEN TAKING FOR ALLER-
GIES, COLD, OR OTHER REASONS LATELY?  I picked up 
some iron a few weeks ago as I thought I may have been 
anemic.

WHAT OTHER MEDICATIONS ARE YOU CURRENTLY 
TAKING?  The iron for the past few weeks and my thyroid 
medicine. I don’t remember the names; you’ll have to 
look at my list in your computer.

WHAT DOSAGE CHANGES HAVE OCCURRED WITH YOUR 
MEDICATIONS?  None for years. My thyroid medicine 
dose has been very stable.

WHAT MEDICAL PROBLEMS DO YOU CURRENTLY HAVE 
OR HAVE YOU HAD IN THE PAST?  Low thyroid hormone 
and possibly anemia, I guess. I haven’t been to my phy-
sician since I started feeling this way.

HAVE YOU EVER HAD A HISTORY OF TROUBLE WITH 
YOUR THYROID?  Oh, yeah, I used to have trouble, but 
then I had surgery on it a few years ago and I don’t have 
a problem anymore.

SO, YOU HAD SURGERY ON YOUR THYROID?  Yes. It was 
about 3 years ago. They started me on my thyroid medi-
cine after that.

HOW MANY TIMES DO YOU THINK YOU MISSED YOUR 
THYROID MEDICINE IN THE LAST 2 WEEKS?  Oh, I never 
miss it. I always take it in the morning at the same time 
as my other medicine before breakfast.

HAVE YOU EXPERIENCED ANY WEIGHT GAIN?  Yes, I was 
surprised and disturbed by that because I’m actually eat-
ing much less than normal this summer because we’re 
going on a cruise and I want to fi t into my bikini.

ANY HOARSENESS IN YOUR VOICE?  Maybe a little.

ANY DIFFICULTY HEARING?  Oh, I don’t think so.

IS YOUR SKIN DRY?  Yes, a little more than usual. Nor-
mally, the humidity in the summer keeps my skin moist, 
but this year, it seems drier and cracks easily.

ANY CONSTIPATION?  Yes, like I said, it has become quite 
uncomfortable.

ANY HAIR LOSS?  Not that I’ve noticed.

DO YOU HAVE TROUBLE KEEPING WARM?  Yes, I had to 
pull out my wool sweater to wear this morning. I can’t 
seem to keep warm enough.

Objective Information
Computerized medication profi le:

 ■ Ferrous sulfate: 325 mg, one tablet daily with break-
fast; No. 100 (OTC, purchased 3 weeks ago)

 ■ Synthroid (levothyroxine): 0.125 mg, one tablet daily 
every morning; No. 30; Refi lls: 5; Patient obtains refi lls 
every 25 to 30 days.

Thyroid labs:

 ■ On request today from physician’s clinic:

 ■ Free T4: 0.1 (0.6 to 2.1 ng/dL)

 ■ TSH: 20 (0.5 to 5.5 �U/mL)
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product of levothyroxine. The physician expresses concern 
but is reassured to learn that there are now agents that 
meet bioequivalence standards and that, as long as a TSH 
is evaluated in 6 to 8 weeks, conversion is usually successful.

■ From 4 months prior:

■ Free T4: 0.9 (0.6 to 2.1 ng/dL)

■ TSH: 3 (0.5 to 5.5 �U/mL)

Blood pressure: 104/90 mm Hg
Heart rate: 48 bpm
Deep tendon refl exes: delayed relaxation phase
Hoarse voice
Cool, dry skin
Goiter �

DISCUSSION
ML presents to the pharmacy complaining of extreme 
fatigue and requesting an OTC treatment for constipa-
tion. Before fi nding her a laxative, the pharmacist needs 
to assess ML for secondary causes of fatigue, which may 
include insomnia, lifestyle changes, and medication 
changes.

ML denies any changes in her sleep patterns or 
major lifestyle changes or stressors. She indicates that 
she has actually been sleeping a little more lately be-
cause she feels so worn down and that the only changes 
in her medicines are the addition of an iron tablet ap-
proximately 3 weeks ago. Reviewing her information, 
it is found that she has a history of hypothyroidism that 
was last evaluated 4 months ago and considered to be 
normal at that time. She swears compliance with her thy-
roid medication, and judging from the computer profi le’s 
refi ll history, the pharmacist agrees.

While questioning ML and examining her profi le, it 
became obvious that she started taking ferrous sulfate for 
what she felt was anemia about 3 weeks ago and that her 
symptomatology began soon afterward. ML also indicates 
that she has been taking all her medications at the same 
time (before breakfast) each day. She is wearing a sweater 
in the middle of July, and she appears to be experienc-
ing cold intolerance lately, which is another symptom of 
hypothyroidism. Signs that also indicate hypothyroidism 
include bradycardia, decreased systolic and increased 
diastolic blood pressure, and vocal hoarseness. These 
problems are noted, and permission is obtained from ML 
to contact her physician. Her physician agrees to have 
thyroid function tests performed today and wants ML to 
come to the clinic this afternoon for evaluation.

The pharmacist contacts the physician again after re-
ceiving laboratory values that indicate hypothyroidism and 
recommends separating the ferrous sulfate and levothyrox-
ine dosage to eliminate the drug interaction or consider 
discontinuing the ferrous sulfate if no indication is found. 
The physician fi nds that ML does have iron defi ciency ane-
mia and decides to continue the ferrous sulfate, increasing 
it to twice a day, and asks the pharmacist to educate the 
patient appropriately about the timing of the medications. 
Historically, the patient has asked for generic medications 
as a cost-saving measure, and the pharmacist notes that the 
patient is taking a brand name product of levothyroxine, 
which is more expensive than the generics that are currently 
available. The pharmacist recommends using the generic 

PATIENT CARE PLAN

Patient Name: ML
Medical Problems:

Hypothyroidism (subtotal thyroidectomy on 08/7/05)
Current Medications:

Ferrous sulfate 325 mg, one tablet daily with breakfast
Synthroid (levothyroxine) 0.125 mg, one tablet daily 

every morning

S: A 38-year-old woman feeling tired and rundown 
for last few weeks. Presents wearing wool sweater 
in middle of 100°F summer weather. Denies 
stressors or lifestyle changes. Experiencing consti-
pation, inappropriate weight gain, dry skin, some 
voice hoarseness, and cold intolerance. Denies 
diffi culty hearing (although you had to repeat 
several questions) and hair loss. Compliant with 
medications. Takes ferrous sulfate and levothyrox-
ine in the morning before breakfast. Ferrous sul-
fate added 3 weeks ago. Denies dosage change/
noncompliance with levothyroxine.

O: Hoarse voice; cool, dry skin; goiter �

Thyroid labs:  on request today (7/25/02) from physi-
cian’s clinic: free T4, 0.1 (0.6 to 2.1 ng/dL); TSH, 20 (0.5 
to 5.5 �U/mL). 03/08/02: free T4, 0.9 (0.6 to 2.1 ng/dL); 
TSH, 3 (0.5 to 5.5 �U/mL)
Blood pressure:  104/90 mm Hg
Heart rate:  48 bpm
Deep tendon refl exes:  delayed relaxation phase

A: 1.  Hypothyroidism secondary to drug interaction 
between ferrous sulfate and levothyroxine, 
decreasing absorption of levothyroxine

2. Constipation secondary to hypothyroidism
3.  Therapy not the most cost-effective for pa-

tient’s insurance coverage; taking brand name 
where generic levothyroxine available

P: 1.  Call the patient’s physician to discuss prob-
lems with him.

2.  Educate the patient to take levothyroxine at 
least 6 hours apart, if possible.

3.  Reinforce education concerning diet and 
exercise therapy to improve cholesterol and 
educate patient about increasing fl uid and 
fi ber intake to help prevent further bouts of 
constipation. Explain that her constipation 
will most likely improve with thyroid control 
but that any changes the patient can make to 
prevent it would be helpful.

4. Recheck free T4 and TSH in 6 to 8 weeks.

Pharmacist:  John Schultis, Pharm.D.

386-406_Jones_20_final.indd   405386-406_Jones_20_final.indd   405 5/23/15   4:14 AM5/23/15   4:14 AM



406 PART II   ASSESSMENT OF BODY SYSTEMS

 B I B L I O G R A P H Y 
 American Diabetes Association. Standards of medical care in 

diabetes—2015.  Diabetes Care  2015;38(suppl 1):S4–S89. 
 Boulton A, Armstrong D, Albert SF, et al. Comprehensive foot ex-

amination and risk assessment: a report of the task force of the 
foot care interest group of the American Diabetes Association of 
Clinical Endocrinologists.  Diabetes Care  2008;31(8):1679–1685. 

 Dong BJ, Schneider EF. Thyroid disorders. In: Alldredge BK, Corelli 
RL, Ernst ME, et al, eds.  Koda-Kimble & Young’s Applied Thera-
peutics: The Clinical Use of Drugs , 10th ed. Philadelphia: Lippin-
cott Williams & Wilkins, 2013:1186–1222. 

 Hegedus L. Clinical practice. The thyroid nodule.  N Engl J Med
2004;351(17):1764–1771. 

 Jonklaas J, Talbert RL. Thyroid disorders. In: DiPiro JT, Talbert RL, Yee 
GC, et al, eds.  Pharmacotherapy: A Pathophysiologic Approach , 
9th ed. New York: McGraw-Hill, 2014. http://accesspharmacy
.mhmed i ca l . com/ con t en t . a spx?book id=689&Sec t i o
nid=45310510. Accessed November 18, 2014. 

 Kroon LA, Williams C. Diabetes mellitus. In: Alldredge BK, Corelli 
RL, Ernst ME, et al, eds.  Koda-Kimble & Young’s Applied Thera-
peutics: The Clinical Use of Drugs , 10th ed. Philadelphia: Lippin-
cott Williams & Wilkins, 2013:1223–1300. 

 Lexi-Drugs OnlineTM; c1978-2014. http://online.lexi.com.cuhsl
.creighton.edu/crlonline?siteid=20. Accessed November 18, 2014. 

Micromedex® Healthcare Series  [intranet database]. Version 5.1. 
Greenwood Village, CO: Thomson Micromedex. 

 Siminoski K. Does this patient have a goiter?  JAMA  1995;273(10):
813–817. 

 Surks MI, Ortiz E, Daniels GH, et al. Subclinical thyroid disease: 
scientifi c review and guidelines for diagnosis and management. 
JAMA  2004;291(2):228–238. 

 Triplitt CL, Repas T, Alvarez CA. Diabetes mellitus. In: DiPiro JT, 
Talbert RL, Yee GC, et al, eds.  Pharmacotherapy: A Pathophysi-
ologic Approach , 9th ed. New York: McGraw-Hill, 2014. http://
accesspharmacy.mhmedical.com/content.aspx?bookid=689
&Sectionid=45310509. Accessed November 18, 2014. 

U.S. Preventive Services Task Force. Screening for thyroid disease: 
recommendation statement.  Ann Intern Med  2004;140(2):
125–127.  

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. List the medications that interact with levothyroxine. 
What do you recommend when a patient is taking these 
medications concurrently?

 2. What are the signs and symptoms of hyperthyroidism?
 3. What are the signs and symptoms of hypothyroidism?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. A patient comes into the pharmacy complaining of a 
sore throat, hoarseness, chills, and other symptoms of 
illness. You notice that he has a history of hyperthyroid-
ism and is taking antithyroid medication. What do you 
suspect the problem could be? (SOAP this patient.)

 2. Explain the association between hypothyroidism and 
hyperlipidemia.

 ● Measurement of vital signs including blood pressure, 
pulses, and respiratory rate

 ● Thyroid palpation and visualization of symmetrical 
movement while swallowing

Skill Development Activities

There are a number of practical skills with which the phar-
macist should be equipped in order to comprehensively 
assess a patient suffering from an endocrine disorder. The 
following is a list of possible activities that could be in-
corporated into a skills lab session to give the student an 
opportunity to learn and practice the skills necessary to 
assess the endocrine system.

 ● Use of a glucometer and subsequent demonstration of 
blood collection and measurement of glucose

 ● Evaluation of blood glucose logs, for diabetic patients, 
to identify trends in hyperglycemia or hypoglycemia 
which could then be discussed with the patients and 
their provider. Patient cases could be used to identify 
drug-related problems which could be causing abnor-
mal blood glucose levels.

 ● Performance of foot exams including the following:
 ● Using monofi lament and tuning fork to test for loss 

of sensory and vibratory perception
 ● Measurement of pedal pulses
 ● Discussion of risks of diabetic foot infection and dem-

onstration of preventive measures including daily vi-
sual inspection, moisturization, nail care, appropriate 
shoe fi tting, and indication for diabetic shoes/socks
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The Male Patient
Jon T. Knezevich and Emily L. Knezevich
This chapter includes material written for the second edition by Rhonda M. Jones.

GLOSSARY TERMS

 ◗ Benign prostatic hyperplasia
 ◗ Cryptorchidism
 ◗ Epidermoid cysts
 ◗ Erectile dysfunction
 ◗ Gynecomastia
 ◗ Hernia
 ◗ Hydrocele
 ◗ Incarcerated hernia
 ◗ Lipomastia
 ◗ Paraneoplastic syndrome
 ◗ Strangulated hernia
 ◗ Tinea capitis
 ◗ Tinea cruris
 ◗ Tinea pedis
 ◗ Tinea unguium
 ◗ Varicocele

407

ANATOMY AND PHYSIOLOGY OVERVIEW

Breasts
The breasts, or mammary glands, are present in both sexes. The male 
breast contains ducts that elongate and branch during childhood. The 
development of the breast in males is similar to that in females until 
puberty, when male breast development stops. A normal adult male 
breast resembles an immature female breast, consisting of a nipple and 
areola. The nipple is made of fi brous tissue interspersed with smooth 
muscle cells. The smooth muscle cells cause the nipple to be an erectile 
structure. Various stimuli, such as touch and temperature, can lead to 
puckering of the areola and a fi rmer, smaller, and more erect nipple. 
The breast tissue itself is often not distinguishable from other sur-
rounding tissues.

External Genitalia
The external genitalia of the male are the penis and the scrotum 
(Fig. 21.1). Externally, the penis has four distinctive but continuous 
regions. The shaft is the main body of the penis. The corona is the 
expanded base of the cone-shaped glans. The urethral meatus is lo-
cated at the distal end of the glans. The prepuce, commonly called the 
foreskin, covers the glans.

The penis is innervated by sympathetic, parasympathetic, and so-
matic fi bers that interact with the vascular system in the erectile tissue. 
The erectile tissue is composed of cavernous sinuses that normally are 
empty but dilate from arterial blood fl ow during erection. Specifi cally, 
the penis contains the corpora cavernosa, which are two cavities ex-
tending down either side of the penis, and the corpus spongiosum, 
which is a single cavity surrounding the urethra (Fig. 21.2). Somatic 
fi bers relay sensations from the penile skin; parasympathetic impulses 
cause the arteries in the penis to dilate, leading to high pressure within 
the erectile tissue. Venous outfl ow is partially occluded, further con-
tributing to the expansion of the sinusoidal spaces. Sympathetic inner-
vation controls emission from the epididymis, vas deferens, seminal 
vesicles, and prostate as well as ejaculation. Various stimuli, includ-
ing visual, auditory, olfactory, and imaginative, can elicit erectile re-
sponses through the hypothalamic area in the brain, mediated by the 
spinal refl ex pathways.

The scrotum is a loose, bag-like structure that houses the testes. 
An increase in temperature can prevent spermatogenesis from occur-
ring in the testes; therefore, the testes must be housed outside the ab-
dominal cavity to maintain a lower temperature. Scrotal refl exes lead 
to contraction of the scrotum, so that the testicles hang close to the 
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Some sperm are stored in the epididymis, but most are 
stored in the vas deferens, which connects the epididymis to 
the prostate gland. Adjacent to the vas deferens are the semi-
nal vesicles, which secrete nutrient substances for the sperm 
as well as prostaglandins and fi brinogen. Both the vas defer-
ens and the seminal vesicles empty into the prostate gland and 
provide a substantial portion of the semen.

The prostate gland surrounds the urethra, and its growth 
is regulated by dihydrotestosterone. The fl uids of the vas def-
erens (and of the vagina) are acidic and can inhibit sperm 
function. The function, therefore, of the prostate gland is to 
contribute alkaline fl uids to the semen to maintain healthy 
sperm that can fertilize an ovum. The semen is ejaculated 
via the ejaculatory duct through the penis during the male 
sexual act.

The musculature and supporting structures of the pelvis 
include the rectus abdominis muscle, the inguinal ligament, 
the inguinal canal, the femoral canal, the femoral ring, and 
the internal and external inguinal rings (Fig. 21.3). The area 
between the inferior epigastric artery, the edge of the rectus 
abdominis muscle, and the inguinal ligament is known as 
Hesselbach’s triangle, and this is the location for development 
of direct inguinal hernias. Hernias can also develop through 
the femoral ring as well as through the processus vaginalis, 
a peritoneal-lined tract from the peritoneal cavity into the 
scrotum.

Special Considerations
Pediatric Patients
Newborns (of either sex) may have enlarged breast tissue 
caused by maternal estrogen that crosses the placenta. The 
nipples may also secrete a clear or white fl uid that is not sig-
nifi cant and should stop within the fi rst few weeks of life. 
At birth, the glans is covered by the foreskin, and the urethral 
orifi ce should be located at the end of the penis. The testes 

body, during cold situations and relaxation of the scrotum, 
so the testicles hang far from the body, in warm situations. 
The scrotum also contains many sweat glands to further aid 
in keeping the testes cool. The scrotum is generally wrinkled 
and covered with hair.

Internal Genitalia
The internal genitalia of the male include the vas deferens, 
the seminal vesicles, the testes, the epididymis, the spermatic 
cord, and the prostate gland (see Fig. 21.1). The testes are 
two rubbery, ovoid structures that are responsible for sper-
matogenesis and steroid hormone production. It is normal for 
one testicle to be larger than the other. Each testis is made 
of approximately 900 seminiferous tubules, which are the 
sites of spermatogenesis. Sperm produced in the seminiferous 
tubules are nonmotile, but they mature and become motile 
during their 18-hour to 10-day journey from the seminifer-
ous tubules through the epididymis. Clusters of Leydig cells 
within the testes convert cholesterol to testosterone, which is 
then either stored in the testes or secreted into the plasma. In 
the peripheral tissues, testosterone is further metabolized into 
dihydrotestosterone and estradiol.

FIGURE 21.1  Male genitalia 
(external and internal).
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FIGURE 21.2  Erectile tissues of the penis.
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should be palpable in the scrotum; however, one or both tes-
tes may still be in the abdomen at birth. Undescended tes-
tes generally resolve by 1 year of age. The scrotum may be 
edematous for the fi rst several days of life because of mater-
nal estrogen. The penis may vary in size during early child-
hood until puberty, but unless it is unusually large, this is not 
signifi cant.

During adolescence, testosterone stimulates the penis, the 
scrotum, and the testes to enlarge by approximately eightfold 
compared to their prepubescent sizes. This enlargement ends 
by the age of 20 years. The prostate gland also grows during 
puberty, because of the infl uence of testosterone, and reaches 
its adult weight of 20 g. Secondary sexual characteristics 
develop through the infl uence of testosterone as well; these 
characteristics include growth of body hair over the pubis, 
up the abdomen to the umbilicus, on the face, and on the 
chest. The Tanner staging scale (Table 21.1) can be used to 
assess sexual maturity. In addition, the voice becomes deeper 
in pitch and the skin thicker, a spurt in height occurs, and 
overall musculature increases. Starting around age 12 years, 
boys may experience nocturnal ejaculation.

Geriatric Patients
In older men, the pubic hair may become gray and more sparse 
in distribution. Penile size decreases, and the  testicles hang 
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External
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superior
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Femoral
vein
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FIGURE 21.3  Pelvic structures.

TABLE 21.1  Sexual Maturity Rating Scale (Tanner Scale)

Stage Illustration Pubic Hair Penis Testes and Scrotum

1–Preadolescent No pubic hair Same size as in 
childhood

Same size as in 
 childhood

2  Long downy hair, 
straight or slightly 
curled, base of penis, 
sparse of growth

Slight or no 
 enlargement

Testes and scrotum 
larger, somewhat 
reddened, texture 
altered

3 Coarse, curlier hair; 
darker; beginning to 
spread over pubic 
symphysis

Larger, especially in 
length

Further enlarged

4 Coarse, curly hair similar 
to that seen in an 
adult; covers greater 
area but not as fully 
as in an adult

Longer and thicker, 
with development 
of the glans

Further enlarged, 
with darkening of 
scrotal skin

5 Adult in quality, 
quantity; distribu-
tion incomplete to 
abdomen

Adult in size and 
shape

Adult in size and 
shape

Adapted from Bickley LS. Bates’ Guide to Physical Examination and History Taking, 9th ed. Philadelphia: Lippincott Williams & Wilkins, 2007.
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are tender, bilaterally enlarged, subareolar areas of both 
breasts. Treatment of gynecomastia includes discontinuation 
of any causative drugs (if appropriate), resolution of the under-
lying endocrine cause, or surgical excision of the breast tissue.

In contrast to gynecomastia, breast cancer generally 
presents as a single, nontender mass in one breast. Pain ac-
companying breast cancer, although uncommon, is described 
as vague, pulling, or burning in nature. Discharge from the 
nipples and skin changes on the breast are more suggestive 
of breast cancer. Treatment of breast cancer may include sur-
gery, radiation, chemotherapy, hormonal therapy, or some 
combination thereof.

Lesions Palpable in the Scrotum
Testicular tumors account for only 1% of all cancers in men 
but are of special interest. These tumors are frequent in young 
men, have a high degree of malignancy, and present in a  variety 

lower in the scrotum. The testes themselves do not change in 
size as a result of aging, but they may decrease in size after 
chronic illness. The prostate gland undergoes changes begin-
ning around the age of 50 years. These changes can result 
in either atrophy or nodular  hyperplasia. Often, both atro-
phy and hyperplasia may be present in the prostate glands of 
older men. Although testosterone secretion begins to decrease 
around the age of 25 years, sexual function generally remains 
unchanged until around the age of 50 years. At this time, the 
decrease in testosterone secretion becomes more pronounced, 
and sexual drive decreases.

PATHOLOGY OVERVIEW
Dysfunction of various parts of the male reproductive system 
is a common cause of medical problems in men. Common 
male reproductive pathologies include gynecomastia, testicu-
lar abnormalities, hernia, tinea infection, erectile dysfunction, 
and benign prostatic hyperplasia.

Gynecomastia
Gynecomastia is an abnormal hypertrophy of the male breasts 
(Fig. 21.4). If this enlargement occurs during or before puberty, 
it is referred to as neonatal, pubertal, or juvenile hypertrophy 
of the breasts. In adult males, however, it is always referred to 
as gynecomastia. Histologically, growth occurs in the branch-
ing ducts in the breasts, resembling normal adolescent breast 
tissue. This growth may be idiopathic or result from abnor-
mally increased estrogens or a hormonal disturbance associ-
ated with a malignant neoplasm (paraneoplastic syndrome). 
Some risk factors for development of gynecomastia include:

 ■ Liver disease in which estrogens are not metabolized 
normally

 ■ Paraneoplastic syndrome associated with lung cancer
 ■ Drug therapy (Box 21.1)
 ■ Klinefelter’s syndrome (a genetic disorder in which the male 
has an extra X chromosome)

 ■ Rare, feminizing testicular tumors

A false gynecomastia (lipomastia) can occur in older men in 
whom a natural decrease in chest muscle tissue is replaced by 
adipose tissue. The most common symptoms of  gynecomastia 

FIGURE 21.4  Gynecomastia.

EXOGENOUS ESTROGEN
 ■ Diethylstilbestrol
 ■ Birth control pills
 ■ Digitalis
 ■ Estrogen-containing cosmetics
 ■ Estrogen-contaminated foods
 ■ Phytoestrogens

ENHANCEMENT OF ENDOGENOUS ESTROGEN 
SECRETION

 ■ Gonadotropins
 ■ Clomiphene
 ■ Testosterone replacement

INHIBITORS OF TESTOSTERONE SYNTHESIS 
OR ACTION

 ■ Spironolactone
 ■ Cimetidine
 ■ Flutamide
 ■ Etomidate
 ■ Alkylating agents
 ■ Cisplatin
 ■ Metronidazole
 ■ Ketoconazole

UNKNOWN
 ■ Amiodarone
 ■ Theophylline
 ■ Busulfan
 ■ Isoniazid
 ■ Methyldopa
 ■ Tricyclic antidepressants
 ■ Penicillamine
 ■ Diazepam
 ■ Omeprazole
 ■ Calcium channel blockers
 ■ Angiotensin-converting enzyme inhibitors
 ■ Marijuana
 ■ Heroin
 ■ Finasteride

21.1 Drugs That Can Cause 
Gynecomastia

407-426_Jones_21_final.indd   410407-426_Jones_21_final.indd   410 5/23/15   5:07 AM5/23/15   5:07 AM



 Chapter 21     The Male Patient 411

Testicular torsion usually presents soon after vigorous physi-
cal exercise, but it can also occur at rest. Torsion is considered 
to be a surgical emergency that must be repaired quickly to 
limit obstruction of the circulation and subsequent necrosis 
of the area.

Acute epididymitis can present as a painful testicle because 
the epididymis is often diffi cult to distinguish from the testi-
cle. Epididymitis often occurs concurrently with urinary tract 
infections and prostatitis. Additionally, painless testicular at-
rophy may occur from sickle cell anemia in up to one third of 
men with this condition.

Scrotal swelling may be confused with testicular abnor-
malities (Fig. 21.6). A hydrocele is the most common cause of 
scrotal swelling and results from a collection of serous fl uid 
in the scrotal sac. Hydroceles can be complicated by infec-
tion or hemorrhage, are generally not painful, and can be 
transilluminated. A varicocele occurs in 10% to 15% of men 
and results from a retrograde fl ow of blood into the inter-
nal spermatic vein (i.e., varicose veins of the spermatic cord). 
Eventually, dilation of veins around the testes may become 
palpable. Eighty-fi ve percent of varicoceles occur on the left 
side. Varicocele can lead to infertility, but it is generally pain-
less and said to feel like “a soft bag of worms.” A mass that is 
painless, movable, and located just above the testicle suggests 
a spermatocele or an epididymal cyst. Both spermatoceles 
and epididymal cysts will transilluminate. Scrotal edema in 

of histopathological patterns. Germ cell tumors  account for 
more than 95% of testicular neoplasms. High rates of testicular 
germ cell tumors are found in the United States, as compared 
to low rates in Japan. The incidence rates are much higher in 
whites than in blacks in all geographic areas. Testicular cancer 
is the most common cancer in young men between the ages of 
15 and 35 years. Most testicular tumors occur in only one of 
the two testes. Risk factors for testicular cancer include:

 ■ Cryptorchidism (failure of the testes to descend into the 
scrotum)

 ■ Previous testicular cancer in the contralateral testis
 ■ Mumps orchitis (infl ammation of the testes from mumps)
 ■ Inguinal hernia
 ■ Hydrocele (a collection of serous fl uid in the scrotal sac)

Other conditions also may present with testicular abnormali-
ties (Fig. 21.5). Mumps orchitis occurs in approximately 25% of 
men with mumps infection. It generally follows the traditional 
parotitis (i.e., infl ammation of the parotid gland) of mumps, but 
it can also precede it. Mumps orchitis is bilateral in approxi-
mately 33% of cases and unilateral in the rest. The testes may 
return to normal size or atrophy following mumps orchitis. The 
testicles are generally painful and tender in acute orchitis.

Torsion or twisting of the testicle can produce a tender, 
swollen testicle that is retracted upward in the scrotum. 

Vas deferens

Epididymis

Testis

A

D E

B C

Pampiniform
plexus

FIGURE 21.5  Testicular abnormalities. (A) Normal. (B) Acute orchitis. Note the testicular enlargement. (C) Testicular torsion. Note the 
twisting of the spermatic cord. (D) Epididymitis. Note the enlarged epididymis. (E) Testicular tumor. Note the growth on the testicle.
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the absence of pain or erythema accompanied by taut scrotal 
skin is often associated with generalized edema, such as that 
in patients with heart failure or nephrotic syndrome.

Testicular tumors may present as testicular swelling or pain, 
but early symptoms are often not seen. A nontender testicu-
lar nodule is considered to be pathognomonic for testicular 
cancer. In some cases, the fi rst symptoms arise from a meta-
static site of tumor growth. Symptoms can include a change 
in the feel of the testicle, a feeling of fullness in the scrotum, 
an ache in the lower abdomen or scrotum, or an accumula-
tion of blood or fl uid in the scrotum. Rarely, men may experi-
ence breast tenderness as a sign of testicular cancer because 
of an increase in human chorionic gonadotropin. Treatment 
of testicular cancer includes orchiectomy; chemotherapy with 
agents such as etoposide, cisplatin, and bleomycin; and radia-
tion therapy. If discovered early, the success rate for treating 
testicular cancer is 90%. Therefore, for men between the ages 
of 15 and 35 years, monthly testicular self-examination (TSE) 
is an important health promotion activity (Box 21.2).

Hernia
A hernia is caused by the protrusion of part of the intestine 
through a tear or weakened area in the abdominal muscles. 

Vas deferens

Epididymis

Testis

A

Pampiniform
plexus

D E

B C

FIGURE 21.6  Causes of scrotal swelling. (A) Normal. (B) Hydrocele. Note the collection of fl uid in the scrotum. (C) Varicocele. 
Note the dilated spermatic veins. (D) Spermatocele. Note the outpouching of epididymis. (E) Epididymal cysts. Note the growth on the 
epididymis.

 ■ Examine your testicles on the fi rst day of each month 
after a warm bath or shower. The warmth and moisture 
will cause the scrotal skin to relax and make any lumps 
easier to feel.

 ■ Rolling each testicle between your thumb and fi nger 
(as illustrated), feel for hard lumps or bumps.

 ■ One of your testicles may be larger than the other. This 
is normal and is not a cause for concern.

 ■ Testicular lumps are generally about the size of a pea 
and may be on the front or side of the testicle.

 ■ Lumps are generally not painful.
 ■ If you feel a lump, schedule an appointment with your 

physician as soon as possible.

Testicular Self-Examination21.2

407-426_Jones_21_final.indd   412407-426_Jones_21_final.indd   412 5/23/15   5:07 AM5/23/15   5:07 AM



 Chapter 21     The Male Patient 413

In men, hernias often occur in the inguinal and femoral areas 
(Fig. 21.7). The intestine may be forced through the pelvic 
structures by any of the conditions listed in the following text. 
The loop of intestine may slip back into the abdominal cavity 
or become lodged. Some risk factors for an inguinal or femo-
ral hernia include:

 ■ Obesity
 ■ Heavy lifting
 ■ Straining during defecation

Indirect inguinal hernias are the most common type, 
originate above the inguinal ligament, and often extend 
into the scrotum. Direct inguinal hernias are less common 
and originate above the inguinal ligament but close to the 
external inguinal ring. Direct inguinal hernias rarely extend 
into the scrotum and bulge anteriorly to push the examining 
fi nger forward from the inguinal canal during straining. Fem-
oral hernias are the least common and present more often 
in women than in men. Femoral hernias originate below the 
inguinal ligament, and they never extend into the scrotum. 
The inguinal canal is empty on examination during straining. 
Femoral hernias appear more laterally in the groin.

External inguinal ring

DIRECT INGUINAL HERNIA

Interior inguinal ring

INDIRECT INGUINAL HERNIA

Femoral artery

FEMORAL HERNIA

Femoral vein

A

B

Rectus abdominis muscle

Hesselbach's
triangle

Inferior epigastric artery

Inguinal ligament

INDIRECT INGUINAL FEMORALDIRECT INGUINAL

FIGURE 21.7  Hernia locations and presentations. (A) Anatomy of hernia locations. (B) Appearance and location of groin bulges (shaded 
area) produced by various hernias.

Some of the symptoms of a hernia include a lump or bulge 
in the groin, a dull ache in the groin, a sensation of dragging 
during walking, or an obstruction of the intestine. Any bulge 
that appears when a person is asked to bear down is sugges-
tive of a hernia.

Treatment of inguinal hernias generally consists of surgical 
repair. A truss can be used, but this often leads to enlarge-
ment of the hernia and complications when surgical repair 
is fi nally attempted. Femoral hernias also generally require 
surgical repair.

Tinea Infection
Fungi can infect the skin, hair, and nails and are most often of 
the genera Trichophyton, Microsporum, and Epidermophyton. 
Fungal growth is encouraged by a damp, alkaline environ-
ment. Infection can occur on the foot (tinea pedis), the nails 
(tinea unguium), the scalp (tinea capitis), or the groin (tinea 
cruris). Males are affected with tinea cruris much more often 
than females. Risk factors for tinea infection include:

 ■ Damp environment
 ■ Alkaline environment
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 disturbances. Risk factors for development of erectile dys-
function include:

 ■ Diabetes mellitus
 ■ Aortic occlusion
 ■ Pelvic irradiation
 ■ Prostate surgery

Some commonly used drug therapies for the treatment 
of erectile dysfunction include oral phosphodiesterase in-
hibitors as a preferred option. Additional pharmacological 
agents used include alprostadil urethral suppositories and 
intracavernosal injections and papaverine intracavernosal. 
Other options include psychotherapy, vacuum devices, and 
surgically implanted penile prostheses.

Benign Prostatic Hyperplasia
Benign prostatic hyperplasia (BPH), a noncancerous enlarge-
ment in the prostate, occurs in almost all aging men. The 
prostate remains a constant size between the ages of 20 and 
50 years, but it undergoes a growth spurt during the sixth 
decade of life in most men. By the age of 80 years, more than 
90% of men are affected by BPH. In normal development 
of the prostate gland during puberty, the entire gland grows. 
During the development of hyperplasia, however, the periure-
thral region of the prostate gland preferentially grows. The 
hyperplastic gland then compresses the urethra, obstructing 
the fl ow of urine (Fig. 21.8). The rectum can also be com-
pressed by the hyperplastic gland, leading to constipation. 
Lower urinary tract symptoms of BPH are often described 
using a tool called the International Prostate Symptoms Score
(I-PSS) developed by the American Urological Association. 
Major BPH symptoms are given a score by the patient de-
scribing frequency experienced. The scores range from 0 to 
5: 0 being not at all and 5 being almost always. Symptoms 
assessed include sensation of not emptying bladder, frequency 
of urination, interruption of urine stream, diffi culty postpon-
ing urination, weakness of urine stream, need to strain to 
begin urination, and frequency of nocturia (Table 21.3). The 
cause of BPH is not completely understood, but it seems to 

 ■ Excessive diaphoresis
 ■ Obesity
 ■ Warm weather
 ■ Exposure to areas in which tinea infection is present 
(e.g., infected towels, hot tubs, swimming pools, and com-
mon showers)

Tinea cruris presents as a scaling, erythematous eruption 
that generally does not occur on the scrotum. The incidence 
may increase during periods of humid weather or partici-
pation in sports activities. Symptoms include chafed, itchy 
skin in the groin, inner thighs, and pubic or perianal areas. 
The fungal infection can be transmitted from the feet to the 
groin area, so it may occur in those with concurrent tinea 
pedis. Tinea infections can generally be treated with topical 
imidazoles, such as clotrimazole or ketoconazole, along with 
keeping the area as clean and dry as possible. Treatment may 
require several weeks of therapy to eradicate the fungus.

Erectile Dysfunction
Erectile dysfunction can be very troubling to a man. Pharma-
cists need to maintain open communication with patients so 
that discussion of such a personal issue is possible. Conver-
sation is often the pharmacist’s only tool for assessment of 
the male reproductive system. Therefore, an environment that 
encourages open discussion is vital.

Erectile dysfunction can include loss of desire or libido, 
 inability to initiate or to maintain an erection, failure to 
ejaculate, premature ejaculation, inability to achieve an or-
gasm, or some combination thereof. Causes of erectile dys-
function include systemic disease, drug therapy (Box 21.3), 
urogenital disorders, endocrine disorders, and psychological 

 ■ Antiandrogens
 ■ Histamine (H2) blockers
 ■ Spironolactone
 ■ Ketoconazole
 ■ Finasteride

 ■ Antihypertensives
 ■ Central-acting sympatholytics
 ■ Peripheral-acting sympatholytics
 ■ �-Blockers
 ■ Thiazide diuretics

 ■ Anticholinergics
 ■ Antidepressants

 ■ Monoamine oxidase inhibitors
 ■ Tricyclic antidepressants

 ■ Antipsychotics
 ■ Central nervous system depressants

 ■ Sedatives
 ■ Antianxiety drugs

 ■ Drugs of habituation or addiction
 ■ Alcohol
 ■ Methadone
 ■ Heroin
 ■ Tobacco

21.3 Drugs That Can Cause Erectile 
Dysfunction

A B

Urethra

FIGURE 21.8  Benign prostatic hyperplasia. (A) Normal pros-
tate gland. (B) Benign prostatic hyperplasia.

407-426_Jones_21_final.indd   414407-426_Jones_21_final.indd   414 5/23/15   5:07 AM5/23/15   5:07 AM



 Chapter 21     The Male Patient 415

ABNORMALITIES  Certain medications may cause a clear 
nipple discharge (Box 21.4), but this is less common in men 
than in women. Bloody or blood-tinged discharge is always 
signifi cant. Any discharge in the presence of a lump is sig-
nifi cant and needs further assessment. Asymmetry in the 
nipples or change in nipple direction may indicate cancer.

INTERVIEW  Have you noticed any change in the skin of 
your breast? Any redness, warmth, dimpling, or swelling?

ABNORMALITIES  Breast cancer, especially in men, can lead 
to changes in the skin on the breast. The tumors can pull 
on the surrounding tissues and cause dimpling or other skin 
changes.

INTERVIEW  Have you had any trauma or injury to the 
breasts? If so, did it result in swelling, a lump, or a break in 
the skin?

ABNORMALITIES  A lump from injury is caused by local hema-
toma or edema and should resolve in a short period of time.

Lump in the Scrotum
INTERVIEW  Have you noticed a change in size of either tes-
ticle? If so, when did this change occur? Did you have any 
other symptoms, such as fever or swelling in the jaw or neck? 
Is the testicle tender to the touch? Have you injured the tes-
ticles or scrotum?

ABNORMALITIES  Testicular pain may be caused by mumps 
orchitis, testicular torsion, or epididymitis.

INTERVIEW  Is your scrotum red or infl amed? If so, how long 
has it been this way? Is the redness or infl ammation associ-
ated with swelling?

ABNORMALITIES  Many acute processes, including acute 
orchitis, acute epididymitis, and torsion of the spermatic 
cord, can cause erythema of the scrotum along with edema.

INTERVIEW  Do you have any lumps or masses on your testi-
cles? If so, how large is the lump? When did you fi rst notice it? 
On which side is the lump? Is the lump painful to the touch?

ABNORMALITIES  Testicular cancer is associated with a uni-
lateral lump on the top or side of the testicle and is generally 
not painful. As the tumor grows, the testicle may feel heavier 
than normal or the scrotum full.

relate to a relative increase in estrogen in the aging man. This 
increase in estrogen acts synergistically with dihydrotestos-
terone to cause the proliferation of prostate tissue. Whether 
development of BPH is in any way related to the risk for pros-
tate cancer remains unclear. The incidence of BPH is highest 
in Western Europe and least in Asian countries. In the United 
States, the incidence of BPH is between that of the two areas 
just mentioned. In addition, BPH is more common among 
African Americans than among European Americans.

Medically, BPH is commonly treated with �-adrenergic an-
tagonists (e.g., terazosin or alfuzosin) and with 5�-reductase 
inhibitors (e.g., fi nasteride) for those who cannot tolerate 
the side effects of �-adrenergic antagonists. Surgical op-
tions include transurethral resection of the prostate, open 
prostatectomy, transurethral incision of the prostate, laser 
prostatectomy, balloon dilation of the urethra, urethral stents, 
and transrectal or transurethral microwave hyperthermia.

SYSTEM ASSESSMENT

Subjective Information
Obtaining subjective information regarding the male repro-
ductive system requires pharmacists to maximally use their 
communication skills to put patients at ease. The goal is to 
obtain thorough and complete information without undue 
embarrassment on the part of the patient or the pharma-
cist. Enlarged breasts, lumps in the scrotum, bulges in the 
groin, genital itching, and urinary retention are all common 
symptoms for which a patient might ask the advice of a 
 pharmacist.

Enlarged Breasts
INTERVIEW  Describe the pain or tenderness in your breasts. 
Does it seem localized to one spot, or is the whole breast 
tender? Do you feel a burning or a pulling sensation? Is the 
pain brought on by strenuous activity, especially involving 
one arm; a change in activity; manipulation during sex; or 
exercise? When did you fi rst notice the enlargement? Are 
both your breasts enlarged, or is only one?

ABNORMALITIES  Breast pain is common in conjunction 
with gynecomastia but does not occur in most men with 
breast cancer. When pain accompanies breast cancer, it is 
described as vague, pulling, or burning in nature.

INTERVIEW  When did you fi rst notice the enlargement? Are 
the breasts still continuing to enlarge? What medications do 
you take? Did you notice the breast enlargement before or 
after you started taking these medications? Do you use any 
illicit drugs?

ABNORMALITIES  Many medications and illicit drugs can 
cause gynecomastia (see Box 21.1). A careful medication 
history may help determine temporal relationships between 
medication or illicit drug use and the occurrence of gyne-
comastia.

INTERVIEW  Have you had any discharge from your nipples? 
If so, when did you notice it? What color is the discharge? 
Is it runny or thick? Is there an odor? Have you noticed any 
physical changes in the nipple?

 ■ Typical antipsychotics
 ■ Oral contraceptives
 ■ Phenothiazines
 ■ Diuretics
 ■ Digitalis
 ■ Corticosteroids
 ■ Tricyclic antidepressants
 ■ Reserpine
 ■ Methyldopa

Medications That May Cause a 
Clear Nipple Discharge

21.4
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had any other symptoms, such as fever, headache, muscle 
pain, or penile discharge?

ABNORMALITIES  Lesions can be caused by herpes simplex 
virus, syphilis, chancroid infection, or other infectious diseases. 
Herpes simplex and chancroid lesions are painful; syphilis le-
sions are painless and nontender. Herpes lesions are vesicu-
lar in nature, as compared to the larger ulcerations of syphilis 
and chancroid. Syphilis, chancroid, and herpes may present 
with enlarged inguinal lymph nodes. Patients in early stages of 
syphilis and chancroid are usually otherwise asymptomatic, as 
compared to the general feelings of fever, headache, malaise, 
myalgias, dysuria, and urethral discharge in patients seen with 
herpes simplex infection.

Urinary Retention
INTERVIEW  Describe your urinary stream. Do you fi nd that 
you stop and start several times during urination? Do you have 
a sensation of not completely emptying your bladder after fi n-
ishing urination? Do you have to push or strain to begin urina-
tion? Do you have to stand closer to the toilet?

ABNORMALITIES  BPH compresses the urethral lumen and 
leads to numerous urinary symptoms, including decreased 
force of stream, intermittency, incomplete bladder emptying, 
and straining on urination. Other conditions that can cause 
urethral obstruction include prostate cancer, urethral stricture, 
and neurological defi cits leading to improper sphincter relax-
ation (e.g., paraplegia and diabetic neuropathy). Medications 
can also cause urinary retention (Box 21.5).

INTERVIEW  How often do you urinate in a 24-hour period? 
Do you fi nd it diffi cult to postpone urination? How many 
times do you get up during the night to urinate?

ABNORMALITIES  The urethral obstruction caused by 
BPH leads to bladder smooth muscle cell hypertrophy. In 
turn, this leads to decreased elasticity of the bladder and 
decreased bladder capacity. Storage symptoms, such as 
increased frequency of urination, increased urgency of uri-
nation, and nocturia, can result from this decrease in blad-
der capacity. Storage symptoms can also be caused by some 
neurological conditions, such as stroke, multiple sclerosis, 
and Parkinson’s disease.

INTERVIEW  Do you have any masses in your scrotum? Have 
you noticed any enlargement or swelling of your scrotum? 
Have you had any pain in your scrotum?

ABNORMALITIES  Many conditions can lead to scrotal swell-
ing, including hydrocele, varicocele, scrotal hernia, spermato-
cele, epididymal cyst, heart failure, or nephrotic syndrome.

INTERVIEW Have you ever been taught testicular self-
examination? If so, how often do you perform it? What helps 
you remember to perform it?

ABNORMALITIES  Many testicular cancers are found dur-
ing TSE. Early detection is the key to successful treatment. 
Monthly TSE is recommended for men between 15 and 
35 years of age (see Box 21.2).

Bulge in the Groin
INTERVIEW Have you noticed any pain in the groin? If so, 
how long has the pain been present? What makes the pain 
better or worse?

ABNORMALITIES  Hernias can cause pain in the groin. 
Straining will generally cause the pain to become worse as 
the intestine slides through the weak musculature during 
the application of pressure.

INTERVIEW Have you noticed any bulges in the groin? If so, 
where is the bulge?

ABNORMALITIES  Bulges in the groin can be caused by in-
direct inguinal hernias, direct inguinal hernias, and femoral 
hernias.

INTERVIEW Can you push the bulge back into your abdo-
men? Have you had any other symptoms, such as tender-
ness, nausea, or vomiting?

ABNORMALITIES  A reducible hernia can be pushed back 
into the abdominal cavity. An incarcerated hernia cannot 
be pushed back into the abdominal cavity but still has blood 
fl ow to the intestine. A strangulated hernia occurs when 
the intestine is trapped to the extent that its blood supply is 
compressed. Strangulated hernias are often accompanied 
by tenderness, nausea, and vomiting, and they may need 
prompt surgical intervention.

Genital Itching
INTERVIEW  Can you tell me more about your itching? Is the 
itching accompanied by any skin changes? Where is the  itching 
located? Where are the skin changes located? Do you have 
similar skin changes or itching anywhere else?

ABNORMALITIES  Tinea cruris presents with infl ammatory or 
noninfl ammatory, annular scaly plaques that occur through-
out the groin area but spare the scrotum. Tinea pedis can be 
transferred to the groin area on damp towels, so concurrent 
infection may occur.

INTERVIEW Have you noticed any sores on your penis? 
Where are the sores located? Are the sores painful? Have you 

 ■ Bethanechol
 ■ Typical antipsychotic agents
 ■ Anticholinergic agents
 ■ Calcium channel blockers
 ■ Prostaglandin inhibitors
 ■ Tricyclic antidepressants
 ■ �-Adrenergic blockers
 ■ Sympathomimetic agents
 ■ Antiparkinsonian drugs
 ■ Estrogens

21.5 Drugs That Can Cause Urinary 
Retention
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the urethral meatus is displaced to the posterior surface of 
the penis.

TECHNIQUE

STEP 2 Inspect the Scrotum
 ● Inspect the skin of the scrotum. Lift the scrotum to exam-
ine the posterior surface.

 ● Observe the contour of the scrotum. Note any edema, 
lumps, or vasculature.

ABNORMALITIES  Rashes on the scrotum are usually caused 
by heat in the moist environment of the groin. Epidermoid 
cysts are commonly present on the scrotum as fi rm, yellow-
ish, nontender nodules approximately 1 cm in diameter. 
A very small scrotum indicates cryptorchidism, in which one 
of the testes is not palpable in the scrotal sac but, rather, 
may lie in the abdomen or inguinal canal.

TECHNIQUE

STEP 3 Palpate the Penis
 ● Using the thumb and fi rst two fi ngers, palpate the penis. 
Note any tenderness or induration.

ABNORMALITIES  Urethral stricture or penile cancer could 
produce indurations along the posterior surface of the 
penis. Areas of tenderness may suggest periurethral infl am-
mation secondary to urethral stricture.

TECHNIQUE

STEP 4 Palpate The Scrotum
 ● Using the thumb and fi rst two fi ngers, palpate each tes-
ticle and the epididymis. Note any tenderness as well as 
the size, shape, and consistency of the testes.

 ● Palpate both spermatic cords, following them from the 
epididymis to the superfi cial inguinal ring. Note any ten-
derness, nodules, or swelling.

ABNORMALITIES  Painless nodules on the testicles suggest 
cancer. Palpable varicose veins, especially along the left sper-
matic cord, indicate a varicocele. Chronic infection of the vas 
deferens leads to a thickened or beaded feeling. Palpation of 
a cyst in the spermatic cord suggests a hydrocele of the cord. 
A scrotal mass that disappears when the patient lies down is 
most likely a scrotal hernia, which would also be suspected if 
bowel sounds are auscultated over the scrotal mass.

INTERVIEW  Have you noticed any burning during urina-
tion? Have you had a fever? Do you have any tenderness in 
your lower back?

ABNORMALITIES  BPH can lead to other complications, 
such as prostatitis or urinary tract infections. General symp-
toms of infection, such as fever, malaise, perineal pain, 
dysuria (i.e., painful urination), and costovertebral angle ten-
derness, may be present in these cases.

Impotence
INTERVIEW  Tell me more about the problems you are 
having. How has this changed compared to your abilities 
to function in the past? Over what period of time has this 
occurred? How is your libido or sex drive? What medica-
tions are you taking? Did you notice your problems starting 
after you began any new medications? Do you have any new 
stressors in your life? At home? At work?

ABNORMALITIES  Erectile dysfunction can result from psy-
chological or physiological conditions or be a side effect of 
medications (see Box 21.3).

Objective Information
Objective information regarding the male reproductive system 
primarily includes physical examination of the reproductive 
organs. Diagnostic tests may be used for screening or diag-
nosis of potential pathological conditions. In all likelihood, 
a pharmacist will not examine the patient’s reproductive 
system. Pharmacists, however, still need to understand these 
techniques to assess information provided by the patient or 
primary care provider or ascertained from the medical chart.

Physical Assessment
Physical assessment of the male reproductive system involves 
inspection and palpation of the penis, the scrotum, and the 
femoral and inguinal areas as well as palpation of the prostate 
gland.

Penis and Scrotum
TECHNIQUE

STEP 1 Inspect the Penis
 ● Ask the patient to stand in front of you, disrobed from the 
waist down, while you sit on a stool.

 ● Inspect the penis. Note the size, shape, and location of 
any lesions on the skin.

 ● If the prepuce is present, retract it, or ask the patient to do 
so. Note any lesions beneath the prepuce.

 ● Inspect the glans, looking for any ulcers, scars, nodules, or 
signs of infl ammation.

 ● Inspect the base of the penis for infl ammation or lesions. 
Check the pubic hair for nits or lice.

 ● Find the urethral meatus and note its location. Gently 
compress the glans to open the urethral meatus to in-
spect for discharge (Fig. 21.9).

ABNORMALITIES  Some abnormalities of the penis include 
hypospadias, syphilitic chancre, genital herpes, genital 
warts, penile cancer, and Peyronie’s disease. In hypospadias, 

FIGURE 21.9  Compression of the glans.
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 ● Insert your fi nger as far as possible into the rectum and 
rotate your hand to palpate as much of the rectal surface 
as possible.

 ● To palpate the prostate gland, the fi nger must be turned 
counterclockwise. This may be easier if you also turn your 
body away from the patient. The prostate can be felt with 
your fi nger fl exing toward the scrotum (Fig. 21.11).

 ● A normal prostate gland feels rubbery and is not tender.

ABNORMALITIES  Palpable induration can indicate infl am-
mation, scarring, or malignancy. Prostate cancer feels like a 
hard area in the prostate gland. Prostatic stones and chronic 
infl ammation can also cause areas of hardness in the pros-
tate gland. BPH leads to a symmetrically enlarged, smooth, 
fi rm, and elastic-feeling prostate gland. Acute prostatitis 
causes the gland to be extremely tender as well as swol-
len, fi rm, and warm. Chronic prostatitis does not result in any 
consistent physical fi ndings.

Laboratory and Diagnostic Tests
The following laboratory and diagnostic tests may also be 
used for evaluation of the male reproductive system:

 ■ Prostate-specifi c antigen (PSA): The PSA test can be used 
for early detection of prostate cancer, to measure the ef-
fectiveness of therapy for prostate cancer, and to detect 
recurrence of prostate cancer. Measurement of PSA re-
quires a 5-mL venous blood sample. PSA is found in both 
normal prostate cells and prostate cancer cells. Levels of 
PSA increase with age because of enlargement of the pros-
tate, an overall increase in prostate infl ammation, micro-
scopic prostate cancers that are not clinically signifi cant, 
and PSA leakage into the serum. The level of PSA increases 
 transiently following prostate palpation and digital rectal 
examination (DRE). The level can also be elevated in men 
with BPH, especially those taking 5�-reductase inhibitors, 
and in a small percentage of men with no prostate abnor-
malities. Therefore, PSA is not considered to be a defi nitive 
marker for prostate cancer but, rather, a screening tool in 
addition to DRE. Table 21.2 lists normal, age-specifi c val-
ues for PSA reference ranges.

Femoral and Inguinal Areas
TECHNIQUE

STEP 1 Inspect the Femoral and Inguinal Areas for 
Bulges

 ● Perform your inspection both while the patient is in a re-
laxed position and while the patient is straining. Ask the 
patient to bear down or cough.

 ● Palpate for an inguinal hernia using your right hand for the 
patient’s right side and your left hand for the patient’s left 
side. Push some lose scrotal skin up into the inguinal canal 
using your index fi nger (Fig. 21.10).

 ● Once your fi nger is positioned at the beginning of or 
within the canal, ask the patient to bear down or cough. 
Feel for any masses or bulges pressing against your fi nger.

 ● Place your fi ngers on the front of the thigh in the area of 
the femoral canal to palpate for a femoral hernia. Again, 
ask the patient to bear down or cough while feeling for 
any masses or bulges.

ABNORMALITIES  Any mass or bulge noted in the inguinal 
canal or femoral area when a patient bears down or coughs 
suggests a hernia. Inguinal hernias can be palpated through 
the inguinal canal during straining. Direct inguinal hernias 
rarely extend into the scrotum and bulge anteriorly to push 
the examining fi nger forward from the inguinal canal during 
straining.

Prostate
TECHNIQUE

STEP 1 Palpate the Prostate
 ● Ask the patient to lean over the examining table.
 ● Spread the patient’s buttocks apart to visualize the anus.
 ● Place your lubricated, gloved index fi nger against the 
anus and ask the patient to bear down. As the patient 
bears down, slip your fi nger through the anus into the 
rectum.

Anterior
superior
spine

Inguinal
ligament

External
inguinal
ring

FIGURE 21.10  Palpation for a hernia.

FIGURE 21.11  Palpation of the prostate.
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A child at least 5 years of age and with voiding of urine 
at least twice per week for at least 3 months or with clini-
cally signifi cant distress or impairment in social, academic, 
or other important areas of functioning can be diagnosed 
with enuresis. Behavioral and conditioning methods are the 
primary mode of treatment, although drug therapy with tri-
cyclic antidepressants or desmopressin may be required if 
other measures fail.

Examination of the reproductive organs in the pediatric 
male patient is generally limited to inspection and palpation 
of the external genitalia. Testicular descension is the main 
concern in children older than 1 year of age. The rectal ex-
amination is generally deferred.

Geriatric Patients
Geriatric patients also require additional questions to be 
asked of the patient or caregiver.

INTERVIEW  Do you have any problems with urinary incon-
tinence? Do you have a history of prostate problems? Do 
you consume caffeinated beverages such as coffee? Do you 
take diuretics?

ABNORMALITIES  Any number of urinary symptoms are 
more common in elderly men because of BPH and prostate 
cancer. Consumption of caffeine and other diuretics can also 
contribute to urinary symptoms.

The DRE is the center of the evaluation of the elderly male 
reproductive organs. Men older than 50 years of age should 
undergo annual DRE and PSA as a screening tool for prostate 
cancer. The I-PSS, discussed previously, can be used to assess 
lower urinary tract symptoms in aging males. Table 21.3 indi-
cates the questions that are asked in the American Urological 
Association symptom index and the scoring system for them. 
The results from this symptom index yield the I-PSS.

APPLICATION TO PATIENT SYMPTOMS
Because the pharmacist typically practices in a setting where 
extensive patient examination is not practical, open discussion 
with the patient is all the more important. Many reproduc-
tive problems and concerns can be identifi ed and addressed 
through careful interviewing and listening by the pharma-
cist. Although reproductive issues can be an uncomfortable 
subject, patients appreciate the concern and assistance that 
a pharmacist can offer. Common symptoms relating to the 
male reproductive system include enlarged breasts, testicular 
lumps, bulges in the groin, genital itching, urinary retention, 
and impotence.

Testicular Lump
Any abnormal mass or swelling in the scrotum may be sub-
jectively perceived by a man as a “lump in the testicle.” The 
mass or swelling may not actually be located on the testi-
cle but, rather, on the epididymis, on the spermatic cord, or 
within the scrotum itself. True testicular lumps are generally 
not painful; other masses on scrotal structures often are.

 ■ Potassium hydroxide test: A potassium hydroxide prepa-
ration can be performed on skin scrapings from genital, 
pubic, perineal, or perianal areas to test for the presence of 
fungus. This is appropriate when yeast infections or tinea 
cruris is suspected.

 ■ Transrectal ultrasound (TRUS): TRUS of the prostate can 
be performed to determine the gland’s size and to delineate 
abnormal areas. A hypoechoic prostate generally indicates 
prostate cancer. TRUS can also be used to stage prostate 
cancer and to help in performing prostate biopsies.

 ■ Ultrasonography of the lower abdomen: Ultrasonography 
of the abdomen may be used to measure the residual volume 
of urine left in the bladder after urination, which is helpful 
in evaluation of possible urinary retention. A more invasive 
means to obtain this measurement is by catheterization of 
the urinary bladder after urination, but ultrasonography 
has mostly replaced catheterization in this setting.

 ■ Gram stain and culture: Urine and expressed prostatic se-
cretions can be tested by Gram stain and culture to detect 
and to identify infecting organisms.

 ■ Ultrasonography of the testicles: Testicular ultrasonogra-
phy is indicated in any case of a painless testicular mass or 
persistent, painful testicular swelling. Ultrasound of intra-
testicular masses can be used to diagnose testicular cancer.

Special Considerations
Pediatric Patients
Pediatric patients require additional questions to be asked of 
the parent or guardian.

INTERVIEW  Does the child have any history of reproductive 
organ problems? Does the child have any trouble urinat-
ing? Has the child started puberty yet? Does the child wet 
the bed?

ABNORMALITIES  A history of undescended testes is asso-
ciated with a higher incidence of testicular cancer. Onset of 
sexual maturity before 9 years of age is considered to be 
precocious puberty. Delayed puberty could relate to chronic 
illness, hypothalamic problems, abnormal anterior pituitary 
gland function, or testicular dysfunction. Bed wetting, or en-
uresis, is involuntary voiding of urine, which is not usually 
caused by any physical condition; rarely, enuresis may result 
from diabetes, seizure disorders, or urinary tract infections. 

TABLE 21.2  Age-Specifi c Reference Ranges 
for Prostate-Specifi c Antigen Levels

Age (years) Reference Range (ng/mL)

40–49 0.0–2.5

50–59 0.0–3.5

60–69 0.0–4.5

70–79 0.0–6.5

From Oesterling JE, Jacobsen SJ, Chute CG, et al. Serum prostate-specifi c 
antigen in a community-based population of healthy men. Establishment of 
age-specifi c reference ranges. JAMA 1993;270:860–864.
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TABLE 21.3  International Prostate Symptom Score

Not at 
All

Less 
Than 1 
Time in 5

Less Than 
Half the 
Time

About 
Half the 
Time

More 
Than Half 
the Time

Almost 
Always

Your 
Score

1. Incomplete emptying 0 1 2 3 4 5

 Over the past month, how often have 
you had a sensation of not emptying 
your bladder completely after you 
fi nished urinating?

2. Frequency 0 1 2 3 4 5

 Over the past month, how often have 
you had to urinate again less than 2 
hours after you fi nished  urinating?

3. Intermittency 0 1 2 3 4 5

 Over the past month, how often 
have you found you stopped and 
started again several times when you 
urinated?

4. Urgency 0 1 2 3 4 5

 Over the past month, how often have 
you found it diffi cult to postpone 
urination?

5. Weak stream 0 1 2 3 4 5

 Over the past month, how often have 
you had a weak urinary stream?

6. Straining 0 1 2 3 4 5

 Over the past month, how often have 
you had to push or strain to begin 
urination?

None 1 time 2 times 3 times 4 times 5 or more 
times

7. Nocturia 0 1 2 3 4 5

 Over the past month, how many 
times did you most typically get up 
to urinate from the time you went to 
bed at night until the time you got 
up in the morning?

Total I-PSS Score �

Quality of Life Due to Urinary Symptoms 

Delighted Pleased
Mostly 
 Satisfi ed

Mixed 
(About 
Equally 
 Satisfi ed and 
 Dissatisfi ed)

Mostly 
 Dissatisfi ed Unhappy Terrible

If you were to spend the 
rest of your life with your 
urinary condition just the 
way it is now, how would 
you feel about that?

0 1 2 3 4 5 6

Printed from International Consensus Committee under patronage of the World Health Organization (R. 20). Handy cards.
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 ■ Indirect
 ■ Femoral hernias

Patients with hernias often describe an area on the abdom-
inal wall that bulges outward when they strain, bear down, 
or cough. In men, hernias can extend down into the scro-
tum. Hernias may be present for many years without the need 
for any type of treatment. If hernias become incarcerated or 
strangulated, however, treatment is often necessary.

Urinary Retention
Urinary retention is characterized by an uncomfortable feel-
ing of a full bladder even after urination. Other symptoms 
that patients with urinary retention may experience include 
decreased force of the urinary stream, intermittency in the 
urinary stream, and straining during urination. The root of 
all these symptoms is compression of the urethral lumen by 
enlargement of the prostate. This enlargement most com-
monly occurs because of BPH as men age, but it can also re-
sult from prostate cancer. Decrease in the size of the urethral 
lumen can be caused by urethral strictures or neurological 
defi cits from spinal cord injury or diabetic neuropathy. Drugs 
that may induce urinary retention are listed in Box 21.5.

Patients with a true testicular lump caused by testicular 
cancer may have no other symptoms besides a feeling of full-
ness in the scrotum or an ache in the lower abdomen or scro-
tum. In addition to testicular cancer, other causes of scrotal or 
testicular abnormalities include:

 ■ Epididymitis or epididymal cyst
 ■ Testicular torsion
 ■ Hydrocele
 ■ Varicocele
 ■ Scrotal hernia
 ■ Spermatocele
 ■ Generalized scrotal edema

Bulge in the Groin
A bulge in the groin is generally caused by some type of her-
nia. A hernia occurs when a loop of the intestine protrudes 
through a weak area in the muscles of the abdomen. Various 
types of hernia include:

 ■ Inguinal hernias
 ■ Direct

C A S E  S T U D Y  2 1 . 1
MH is a 23-year-old man who comes to the pharmacy 
and asks to speak with the pharmacist. He seems rather 
embarrassed and uncomfortable but says he wants 
to ask a question. MH takes no routine medications 
besides occasional over-the-counter (OTC) pain relievers 
for muscle aches associated with weight-lifting exer-
cises. MH tells the pharmacist that a few days ago in the 
shower, he noticed a lump on his right testicle. He also 
says that he has felt some fullness in his scrotum during 
the past month or so but that he “didn’t think much of 
it.” Now, since fi nding the lump, he is concerned that he 
may have a more serious problem and wants the phar-
macist’s opinion. Because the pharmacist is concerned 
that a mass could be either a serious condition such as 
cancer or a simple condition such as epididymitis, he 
asks MH to step into the patient consultation room to 
discuss his symptoms further.

ASSESSMENT OF THE PATIENT
Subjective Information
A 23-YEAR-OLD MAN WITH A LUMP ON HIS TESTICLE

IS THERE ACTUALLY A LUMP ON THE TESTICLE, OR IS THE 
WHOLE TESTICLE ENLARGED?  There is just a lump on the 
side of the right testicle.

DOES THE LEFT TESTICLE FEEL NORMAL?  Yes.

IS THE LUMP PAINFUL TO THE TOUCH?  No.

HAVE YOU NOTICED ANY SWELLING IN THE SCROTUM? 
No.

HAVE YOU HAD A FEVER RECENTLY?  No.

DO YOU HAVE ANY BULGES IN YOUR GROIN AREA OR 
PAIN WHEN YOU STRAIN?  No.

ARE YOU SEXUALLY ACTIVE?  Yes.

HAVE YOU NOTICED ANY PROBLEMS IN YOUR SEXUAL 
PERFORMANCE?  No.

DO YOU USE CONDOMS WHEN YOU HAVE SEX?  My wife 
takes birth control pills, so I don’t use condoms.

Objective Information
Computerized medication profi le:

 ■ No medications on record.

Patient in no acute distress
Vital signs not measured

DISCUSSION
Because a nontender lump on the testicle in a young 
man can indicate cancer, MH needs to see a physi-
cian for further evaluation. The lack of swelling, pain, 
fever, hernia, or other symptoms helps to rule out 
many causes besides testicular cancer. MH seems 
to be in a committed relationship, so sexually trans-
mitted diseases should also not be a concern. MH’s 
complaint of a feeling of fullness in the scrotum for 
the past month also suggests testicular cancer, which 
often has very few symptoms until the disease is very 
advanced.
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C A S E  S T U D Y  2 1 . 2
DH is a 63-year-old man who presents to the pharmacy 
for a refi ll of his antihypertensive medications. While dis-
cussing his medications with the pharmacist, DH asks if 
any of these medicines can cause “lumps in the groin.” 
Because the pharmacist is concerned that a mass could 
be either a serious condition such as cancer or a simple 
condition such as a hernia, he asks DH to step into 
the patient consultation room to discuss his symptoms 
further.

ASSESSMENT OF THE PATIENT
Subjective Information
A 63-YEAR-OLD MAN WHO COMPLAINS OF LUMPS IN THE GROIN

HOW MANY LUMPS DO YOU HAVE IN YOUR GROIN?  Just 
one, and it’s kind of on the lower right side above my 
thigh.

IS THE LUMP PAINFUL?  Yes. It’s especially painful if I’m 
lifting something heavy.

HOW LONG HAVE YOU HAD THE LUMP?  For about a year 
now.

IS THE LUMP ALWAYS PRESENT?  No. It kind of comes 
and goes. When I’m bearing down for a bowel move-
ment or lifting something heavy, it bulges out more.

HAVE YOU HAD ANY NAUSEA OR VOMITING?  No.

HAVE YOU HAD ANY DIARRHEA?  No. I have regular 
bowel movements every morning.

WHAT PRESCRIPTION MEDICATIONS ARE YOU TAKING? 
Vasotec and Lasix every morning.

HOW OFTEN DO YOU FORGET TO TAKE YOUR 
 MEDICATIONS?  Not very often. I don’t think I’ve for-
gotten at all in the last month.

WHAT NONPRESCRIPTION MEDICATIONS ARE YOU 
TAKING?  I’m taking saw palmetto. I heard it’s good for 
the prostate. I also take vitamin E and vitamin C.

WHAT DO YOU DO FOR A LIVING?  I’m a truck driver. 
I mainly deliver construction supplies like sheet rock 
and plywood. I transport the materials and help unload 
them at the worksites. I’ve been doing this for 20 years.

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What common signs and symptoms are associated with 
testicular cancer?

 2. What other conditions can lead to testicular or scrotal 
lumps or swellings?

 3. Differentiate the symptoms of testicular cancer from 
those of other testicular or scrotal abnormalities.

 4. Outline how to complete a TSE.
 5. Which testicular condition is considered to be an emer-

gency, and why?
 6. Which testicular condition is of concern in pediatric pa-

tients, and why?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. MH comes back to the pharmacy 3 weeks later and says 
that he did not keep the appointment with his physician 
to evaluate the testicular lump. He says that he is scared 
of what the outcome may be. How should the pharma-
cist handle this situation?

 2. What physical examination procedures would be useful 
to further evaluate MH? What information would these 
procedures provide?

PATIENT CARE PLAN

Patient Name: MH
Medical Problems:

No signifi cant past medical history
Current Medications:

Occasional use of OTC pain relievers

S: A 23-year-old man with a testicular lump discov-
ered a few days ago and a feeling of fullness in 
the scrotum for the past month. Denies scro-
tal pain/swelling, fever, and groin bulges. In a 
committed relationship. No sexual performance 
 diffi culties.

OTC medications:  occasional pain relievers for muscle 
aches after weight lifting/exercise

O: Patient in no acute distress; vital signs not measured

A: Symptoms suggestive of testicular cancer

P: 1.  Refer patient to physician for examination of 
testicular lump.

 2.  Educate patient about importance of follow-
up with physician.

 3.  Reassure patient about the possible outcome 
of his follow-up examination and importance 
of TSE.

Pharmacist:  Bill Jones, Pharm.D.

C A S E  S T U D Y  2 1 . 1  ( c o n t i n u e d )
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S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What signs and symptoms are associated with a hernia?
 2. Differentiate between the various types of hernias.
 3. Describe the signs and symptoms of a strangulated and 

an incarcerated hernia.
 4. What factors predispose a patient to development of 

hernias?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. How would the pharmacist’s assessment and plan 
change if DH had complained of nausea and vomiting?

 2. A 69-year-old man states he has a lump in his lower ab-
domen that is always present and is hard and nonmo-
bile. What would be your assessment and plan for this 
patient?

HAVE YOU EVER WORN A TRUSS?  Yes, and it does seem 
to help, but it’s uncomfortable, especially during the 
summer.

Objective Information
Computerized medication profi le:

 ■ Vasotec (enalapril): 10 mg, one tablet every day; 
No. 30; Refi lls: 6; Patient obtains refi lls every 25 to 
35 days.

 ■ Lasix (furosemide): 20 mg, one tablet every day; 
No. 30; Refi lls: 6; Patient obtains refi lls every 25 to 
35 days.

Patient in no acute distress
Patient denies nausea and vomiting
Heart rate: 80 bpm
Blood pressure: 126/78 mm Hg
Respiratory rate: 14 rpm

DISCUSSION
When a patient complains of a “lump” in the groin, it 
is important to differentiate a discrete abdominal mass 
from a protrusion produced by a hernia. In the case of 
DH, the lump is in a single area, is intermittent, is not as-
sociated with any symptoms (e.g., nausea or vomiting), 
and occurs in predictable situations. DH’s lump does 
produce some pain. DH’s only medical problem is hyper-
tension, which is being treated with Vasotec and Lasix. 
His blood pressure is well controlled. He is also using 
some OTC herbs and vitamins. Hernias are generally 
caused by mechanical changes to the normal abdomi-
nal anatomy and are not related to any specifi c disease 
states or medications. DH has found relief from the pain 
of the groin lump by using a truss. He is not currently 
using one, however, because it is summertime and the 
truss is particularly uncomfortable in hot weather.

After evaluating DH’s subjective and objective 
information, the pharmacist concludes that DH’s groin 
lump is probably caused by an indirect inguinal hernia. 
DH has a long work history of heavy lifting, which can 
lead to muscle injury and weakening in the abdominal 
wall through which a loop of intestine could slip. The 
pharmacist decides that a referral to the patient’s physi-
cian is a good suggestion because surgical correction 
probably will eventually be necessary. The situation is 
not an emergency, however, and the follow-up can be 

done at DH’s next regularly scheduled physician visit. 
The pharmacist educates DH about what a hernia is and 
about the symptoms of an incarcerated or a strangulated 
hernia. The pharmacist also suggests that DH contact his 
physician sooner if the condition suddenly worsens.

PATIENT CARE PLAN

Patient Name: DH
Medical Problems:

Hypertension
Current Medications:

Vasotec (enalapril), 10 mg, one tablet every day
Lasix (furosemide), 20 mg, one tablet every day

S: A 63-year-old man complaining of “lumps in my 
groin” for about 1 year. There is only a single 
lump in the right lower quadrant above the thigh. 
The lump is a bulge that occurs during straining 
and heavy lifting. The bulge is painful, especially 
during straining and heavy lifting. Denies any nau-
sea, vomiting, or diarrhea. Compliant with Vasotec 
and Lasix therapy.

OTC medications:  takes saw palmetto (for prostate), 
vitamin E, and vitamin C

O: Patient in no acute distress

Heart rate:  80 bpm
Blood pressure:  126/78 mm Hg
Respiratory rate:  14 rpm

A: 1.  Bulge in groin, most likely caused by an indi-
rect inguinal hernia

 2. Hypertension: controlled

P: 1.  Educate DH about what a hernia is and about 
the signs and symptoms of a strangulated or 
incarcerated hernia.

 2.  Schedule follow-up assessment of blood pres-
sure in 1 month. Also screen for changes in 
hernia at that time.

 3.  Advise patient to ask physician for a hernia 
assessment at his next scheduled visit.

Pharmacist:  Richard Silverstein, Pharm.D.

407-426_Jones_21_final.indd   423407-426_Jones_21_final.indd   423 5/23/15   5:08 AM5/23/15   5:08 AM



424 PART II   ASSESSMENT OF BODY SYSTEMS

C A S E  S T U D Y  2 1 . 3
AC is a 72-year-old man who presents to the pharmacy 
for refi lls of his medications. He has recently moved to 
the area and has had prescriptions fi lled at the pharmacy 
before, but he is still getting to know the pharmacist and 
his new physician. The pharmacist asks AC to step into 
the patient consultation room so that she can interview 
AC and get to know him better. During this process, AC 
reveals that his new physician has changed the dose of 
his “prostate medicine.” AC also complains of recent 
episodes of light-headedness and dizziness since the 
change in medication.

ASSESSMENT OF THE PATIENT
Subjective Information
A 72-YEAR-OLD MAN COMPLAINING OF LIGHT-HEADEDNESS AND 
DIZZINESS SINCE A CHANGE IN DOSE OF HIS PROSTATE MEDICINE

WHAT MEDICATION AND WHAT DOSE WERE YOU PRE-
VIOUSLY TAKING FOR YOUR PROSTATE?  I was taking 
Flomax 0.4 mg at bedtime.

HOW LONG HAD YOU BEEN TAKING THAT MEDICATION? 
 For 2 years.

HOW LONG HAD YOU BEEN TAKING THIS DOSE?  For 
almost the same amount of time. I think I started out 
with the same dose.

WHAT MEDICATION AND WHAT DOSE ARE YOU TAKING 
NOW FOR YOUR PROSTATE?  My new doctor put me on 
Hytrin 5 mg at bedtime.

DO YOU HAVE ANY OTHER MEDICAL CONDITIONS? 
 I also have high blood pressure and diabetes. The high 
blood pressure was found about 10 years ago, and the 
diabetes was found around the same time.

DO YOU TAKE MEDICATIONS FOR THESE CONDITIONS 
AS WELL?  Yes. I take a water pill and glyburide.

DID YOUR NEW PHYSICIAN CHANGE THESE MEDICA-
TIONS, TOO?  No. Those are still the same and at the 
same doses.

DO YOU CHECK YOUR BLOOD PRESSURE AND BLOOD 
SUGAR REGULARLY?  Yes. I have a blood pressure and 
blood glucose machine at home. My blood pressure is 
normally in the 130s, and my blood sugar runs around 
the 130s, too, as long as I don’t cheat too much!

HAVE YOU NOTICED THAT YOUR BLOOD PRESSURE 
HAS BEEN LOWER ON THE HYTRIN?  Actually, I haven’t 
unpacked my blood pressure machine yet, so I haven’t 
checked it in a couple of months. I am checking my 
blood sugar, though.

DO YOU TAKE ANY NONPRESCRIPTION MEDICA-
TIONS?  I do take a “baby aspirin” every morning and a 
 multivitamin—whatever the generic “senior” vitamin is 
at the pharmacy I’m going to.

HOW LONG HAVE YOU HAD THE LIGHT-HEADEDNESS 
AND DIZZINESS?  I noticed it about 1 month after I 

moved here. I thought I had just been doing too much 
unpacking around the house.

HOW DID THE LIGHT-HEADEDNESS AND DIZZINESS 
RELATE TO WHEN YOU STARTED THE HYTRIN?  Now that 
you mention it, I saw my new doctor the week after I 
moved here and started the new prescription after my 
old pills of the Flomax were gone. I guess that was a few 
days before I started getting dizzy.

DID YOU EVER ACTUALLY FAINT OR FALL WHEN YOU 
FELT DIZZY OR LIGHT-HEADED?  No. I felt like I might, but 
I sat down quickly and never passed out.

HOW OFTEN DO YOU HAVE THESE EPISODES OF LIGHT-
HEADEDNESS OR DIZZINESS?  Once or twice a week, and 
mainly in the morning, right after I get up.

ARE YOU HAVING ANY LIGHT-HEADEDNESS OR DIZZINESS 
RIGHT NOW?  No. I feel pretty good.

HAVE YOU NOTICED ANY CHANGE IN YOUR PROSTATE 
PROBLEMS SINCE YOU STARTED THE HYTRIN?  No. It’s the 
same as it was when I was on the Flomax. My prostate 
hasn’t given me much trouble at all since I started taking 
the Flomax. Before that, I was having a hard time with 
my stream and feeling like I had to urinate all the time, 
but that’s not a problem anymore.

DO YOU SMOKE?  No. I was lucky to have never started.

DO YOU CONSUME ALCOHOLIC BEVERAGES?  Only very 
rarely. I haven’t had any since my birthday 3 months ago.

HAS YOUR BLOOD SUGAR EVER BEEN LOW DURING 
YOUR DIZZY SPELLS?  No. I did think to check that, and 
my blood sugar was always fi ne.

HOW OFTEN DO YOU FORGET TO TAKE YOUR MEDI-
CATIONS?  I am very careful about that, so I haven’t 
forgotten at all that I know of. I made sure I had plenty 
of overlap before I moved and got to the doctor right 
quick after I moved here.

Objective Information
Computerized medication profi le:

 ■ DiaBeta (glyburide): 5 mg, one tablet in the morn-
ing and one tablet in the evening; No. 60; Refi lls: 3; 
Patient obtains refi lls every 20 to 25 days.

 ■ Hydrochlorothiazide: 25 mg, one tablet daily; No. 30; 
Refi lls: 3; Patient obtains refi lls every 20 to 25 days.

 ■ Hytrin: 5 mg, one tablet at bedtime; No. 30; Refi lls: 3; 
Patient obtains refi lls every 20 to 25 days.

Patient in no acute distress
No light-headedness or dizziness at this time
Heart rate: 110 bpm (regular rhythm)
Blood pressure: 124/70 mm Hg sitting, 100/62 mm Hg 

standing
Respiratory rate: 18 rpm
Blood sugar: 136 mg/dL (patient ate lunch 2 hours ago)
Extremities: no edema present
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DISCUSSION
In this case, the pharmacist needs to determine if AC is 
experiencing dizziness as a side effect of his medications or 
as a result of his other medical conditions. AC seems to re-
late the symptoms to the change in his medication for BPH 
from Flomax to Hytrin. Although AC was not having any 
worsening symptoms of BPH, the medication was changed 
to a nonselective �-antagonist which can result in more of 
an effect on blood pressure, specifi cally resulting in ortho-
static hypotension. This was not discussed at AC’s physi-
cian visit and his provider was likely trying to prescribe a 
more cost-effective option for controlling symptoms of his 
BPH. Hypoglycemia could also cause AC’s symptoms, but 
AC says he has normal blood sugar during the episodes.

As mentioned, a possible side effect of �1-blocker 
therapy for BPH is postural or orthostatic hypotension. 
The pharmacist evaluated AC for this side effect by 
measuring his blood pressure in both the sitting and the 
standing position. A fall in blood pressure of 20 mm Hg 
or more when the patient changes from a lying or sitting 
position to a standing position, especially if accompa-
nied by symptoms of dizziness or light-headedness, 
would indicate orthostasis. It seems that AC’s blood 
pressure is running lower than the values in the “130s” 
reported by AC and that it falls even farther when AC 
assumes a standing position. These effects are prob-
ably greatest during the night or early morning, when 
the Hytrin’s effects are at their greatest after bedtime 
administration. This time coincides with when AC has 
noticed his symptoms. AC is also experiencing tachycar-
dia, which could be a side effect of �1-blocker therapy as 
well. He is not experiencing peripheral edema, however.

Because AC was not experiencing any symptoms 
of BPH before the change from Flomax to Hytrin, it is 
unlikely that he needed a change in dose. The pharma-
cist contacts AC’s physician and explains the situation 
to him while recommending either a change back to 
Flomax 0.4 mg at bedtime or to Hytrin 2 mg at bedtime. 
The physician agrees with the change in therapy and 
gives an oral prescription for Hytrin 2 mg at bedtime. 
The pharmacist explains the change to AC and what 
has most likely been causing his light-headedness and 
dizziness. She further educates AC that, when rising from 
a lying or a sitting position, he should move slowly to 
avoid the dizziness. The pharmacist arranges for AC to 
return in 1 week for follow-up blood pressure and heart 
rate measurements and encourages AC to unpack his 
home blood pressure monitoring system.

PATIENT CARE PLAN

Patient Name: AC
Medical Problems:

Hypertension
Diabetes mellitus, type 2
BPH

Current Medications:
DiaBeta (glyburide) 5 mg, one tablet in the morning 

and one tablet in the evening
Hydrochlorothiazide 25 mg, one tablet daily
Hytrin 5 mg, one tablet at bedtime

S: A 72-year-old man complaining of light-
headedness and dizziness for the past couple 
of months. Occurs about once or twice a week 
in the morning hours just after he arises. Denies 
any loss of consciousness or falls. Denies uri-
nary symptoms or prostate complaints. Prostate 
medicine was switched by new physician and 
coincided with onset of symptoms. Compliant 
with Hytrin, hydrochlorothiazide, and DiaBeta. 
Does not smoke. Alcohol intake is rare. 
Measures blood pressure and blood glucose 
at home.

OTC medications:  takes a low-dose aspirin every 
morning and a geriatric multivitamin preparation

O: Patient in no acute distress; no light-headedness 
or dizziness

Heart rate:  110 bpm (regular rhythm)
Blood pressure:  124/70 mm Hg sitting, 100/62 mm Hg 
standing
Respiratory rate:  18 rpm
Blood sugar:  136 mg/dL (patient ate lunch 2 hours ago)
Extremities:  no edema present

A: 1.  Light-headedness, dizziness, and tachy-
cardia most likely secondary to change 
in medication to nonselective �-blocker, 
Hytrin dose

 2.  Blood sugar well controlled on current 
medication

 3.  Blood pressure at target for patient with diabetes 
mellitus; however, orthostasis is present.

 4.  Patient well educated regarding measure-
ment of blood pressure and blood glucose 
at home

 5. BPH well controlled

P: 1.  Call physician and recommend changing 
 Hytrin 5 mg QHS to either Flomax 0.4 mg 
QHS or Hytrin 2 mg QHS.

 2. New prescription: Hytrin 2 mg QHS
 3.  Educate AC about change in medication, im-

portance of rising slowly from a lying or sitting 
position to standing, and home measurement 
of blood pressure.

 4.  Schedule follow-up blood pressure and heart 
rate measurement at pharmacy in 1 week to 
assess effect of change in medication.

Pharmacist:  Josey Wells, Pharm.D.
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426 PART II   ASSESSMENT OF BODY SYSTEMS

S e l f - A s s e s s m e n t  Q u e s t i o n s

 1. What symptoms can occur as a result of BPH?
 2. Compare and contrast the symptoms of BPH with those 

of acute prostatitis.
 3. What drugs can cause urinary retention?
 4. Compare and contrast the objective fi ndings on palpa-

tion of the prostate in BPH, acute prostatitis, and pros-
tate cancer.

 5. What screening tests for prostate cancer are recom-
mended in men older than 50 years of age?

C r i t i c a l  T h i n k i n g  Q u e s t i o n s

 1. How will the pharmacist’s assessment and plan change 
if AC’s symptoms of BPH are not relieved?

 2. A 68-year-old man complains of increased frequency 
of urination, nocturia, fever, and burning on urination. 
What is your assessment and plan for this patient?

Skill Development Activities

There are a number of activities that pharmacists should be 
comfortable in performing to become profi cient in assessing 
the male reproductive system. A few examples are as follows:

 ● Identifi cation of physiological abnormalities using pa-
tient case evaluation and discussion
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 ● Calculation of an I-PSS based on reported patient 
symptoms to evaluate a patient’s BPH

 ● Using patient cases, evaluation of medication therapy 
and patient symptoms to identify possible drug-in-
duced causes of erectile dysfunction, gynecomastia, 
nipple discharge, etc.
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The Female Patient
Nicole D. White
This chapter includes material written for the second edition by Rhonda M. Jones.

GLOSSARY TERMS

 ◗ Acanthosis nigricans
 ◗ Cystocele
 ◗ Duct ectasia
 ◗ Dysmenorrhea
 ◗ Dyspareunia
 ◗ Leukorrhea
 ◗ Peau d’orange
 ◗ Precocious puberty
 ◗ Premenstrual dysphoric disorder
 ◗ Rectocele
 ◗ Striae
 ◗ Vulvovaginitis

427

 ANATOMY AND PHYSIOLOGY OVERVIEW 
 The primary components of the female reproductive system are the 
breasts, external genitalia, vagina, cervix, uterus, fallopian tubes, and 
ovaries. 

 Breasts and Axillae 
 The breasts, or mammary glands, are present in both sexes. The fe-
male breasts are accessory reproductive organs that function to pro-
duce milk with which to nourish the newborn infant. 

 Surface Anatomy 
 The female breast lies between the second and sixth ribs, between the 
sternal edge and the midaxillary line and anterior to the pectoralis 
major and serratus anterior muscles (Fig. 22.1). The nipple (Fig. 22.2) 
lies just lateral to the midline of the breast and is surrounded by the 
areola, which is composed of small elevated sebaceous glands, called 
 Montgomery’s glands , that secrete a protective material during lacta-
tion. Smooth muscle fi bers in the nipple and areola allow the areola 
to pucker and the nipple to become erect on tactile stimulation. The 
nipple and areola are more deeply pigmented than the rest of the 
breast surface; the color varies from pink to brown, depending on 
the person’s skin color and parity (i.e., the condition of having given 
birth to an infant). 

 Internal Anatomy 
 The breast is composed of three types of tissue: (1) glandular, (2) fi -
brous, and (3) adipose. The proportion of these components varies 
with age, nutritional status, pregnancy, and lactation. The glandular 
tissue (Fig. 22.3) produces milk after childbirth and is organized into 
between 15 and 20 lobes radiating out from the nipple. Each lobe is 
composed of a number of lobules. Milk is produced by alveoli within 
the lobules and then travels through lactiferous ducts to lactiferous 
sinuses behind the nipple for storage. Cooper’s ligaments are fi brous 
bands that extend vertically from the breast surface and attach to 
the muscles of the chest wall. These suspensory ligaments support 
the breast tissue. The lobes of the breast are surrounded by adipose 
tissue, which provides the bulk of the breast (Fig. 22.4). Breast tis-
sue changes with the fl ow of hormones during the monthly menstrual 
cycle. Nodularity increases from midcycle to menstruation; during the 
3 to 4 days before menstruation, the breast feels full, tight, heavy, and, 
occasionally, sore. 
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428 PART II   ASSESSMENT OF BODY SYSTEMS

surface of the labia majora is also covered with pubic hair in 
adolescents and adults. The labia minora lie inside the labia 
majora and are thinner, darker, hairless folds that form the pre-
puce anteriorly and the frenulum posteriorly. The clitoris is a 
small, pea-shaped, erectile body (analogous to the male penis) 

 The superior lateral corner of the breast tissue, the axillary 
tail of Spence, projects up and laterally into the axilla. The 
breast has extensive lymphatic drainage, with 75% draining 
into the ipsilateral axillary nodes. The axillary lymph nodes 
(Fig. 22.5) are divided into four groups: (1) central, (2) pec-
toral (anterior), (3) subscapular (posterior), and (4) lateral. 

 External Genitalia 
 The external genitalia of the female is called the  vulva  
(Fig. 22.6) and is composed of the labia majora, labia minora, 
clitoris, and vestibule. The mons pubis is the round, fi rm fat 
pad overlying the symphysis pubis that is covered with hair 
after puberty. The labia majora are rounded folds of adipose 
tissue extending from the mons pubis down and about the area 
between the vulva and the anus (i.e., the perineum). The outer 
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FIGURE 22.1  Relationship of the breast to the chest muscles.
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FIGURE 22.2  Anatomy of the nipple.
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FIGURE 22.3  Anatomy of the glandular breast tissue.
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FIGURE 22.4  Anatomy of the breast.
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projects into the vagina. The fallopian tubes extend from each 
side of the uterus toward the ovaries. The inner surface of the 
uterus is known as the  endometrium , and it functions as the 
location for implantation of a fertilized ovum or egg. 

 The ovaries are located on each side of the uterus. Each 
is oval-shaped and approximately 3 cm in length, 2 cm in 
width, and 1 cm in thickness. The ovaries function in devel-
oping ova and female hormones and are regulated by follicle-
stimulating hormone and luteinizing hormone (LH), both of 
which are produced in the pituitary gland. Production of ova 
begins in the female fetus, with 400,000 germ cells still pres-
ent at menarche. These germ cells, or oogonia, are arrested in 
the midst of meiosis and remain in this state until the onset 
of puberty. With puberty, LH secretion increases during the 
nighttime hours, and ovarian estrogen secretion increases. 
This combination of LH and estrogen secretion eventually 
leads to ovulation and menarche. In the mature ovary, several 
follicles begin to mature each month, culminating in the pro-
duction of a mature ovum (see Fig. 22.7); the other follicles 
degenerate. The other function of the ovaries is the produc-
tion of estrogens, progesterone, and androgens. 

 The fallopian tubes, ovaries, and supporting structures are 
often referred to as the  adnexa . 

 Menstrual Cycle 
 The menstrual cycle is the monthly occurrence of endome-
trial proliferation, secretion, and desquamation. During the 
fi rst 11 days of the cycle, the endometrium proliferates rapidly 
in response to the release of estrogen by the ovaries. By the 
time that ovulation begins, the endometrium is 3 to 4 mm 
in thickness and is secreting thin, stringy mucus. This mucus 

that lies underneath the prepuce. The labial structures encircle 
the vestibule, within which lie the urethral meatus, vaginal ori-
fi ce, and Bartholin’s glands. These glands secrete a clear mucus 
that provides lubrication during sexual intercourse. 

 Internal Genitalia 
 Anatomy 
 The internal genitalia of the female include the vagina, uterine 
cervix, uterus, fallopian tubes, and ovaries (Fig. 22.7). The 
vagina is a hollow tube that extends upward and posteriorly 
between the urethra and rectum. The mucosa is composed of 
rugae, which are thick, transverse folds that can dilate during 
childbirth. The vagina sits at approximately a right angle to 
the uterus. 

 The uterus is a pear-shaped, thick-walled, muscular organ 
that is composed of two parts, the corpus (body) and the cervix, 
which are joined together by the isthmus. The uterine cervix 
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FIGURE 22.5  Axillary lymph nodes. Arrows indicate the direc-
tion of lymph fl ow.
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TABLE 22.1  Sexual Maturing Rating Scale

Elevation of nipple None

Stage
Breast

development Pubic HairBreast Pubic hair

1 ( Preadolescent)

2

3

4

5

Elevation of breast 
and nipple as a 
small mound; 
enlargement of 
areolar diameter

Further 
enlargement of 
elevation of breast 
and areola but no 
separation of 
contours

Sparse growth, 
long, slightly 
pigmented, and 
downy hair, 
straight or slightly 
curled, mainly 
along the labia

Darker, coarser, 
and curlier hair, 
spreading over the 
symphysis pubis 
sparsely

Projection of 
areola and nipple 
to form a 
secondary mound 
above level of the 
breast

Coarse and curly 
hair as in adults 
with area covered 
greater than in 
stage 3 but not as 
full as in an adult

Hair adult in 
quality and 
quantity; spread 
onto thighs but not 
on the abdomen

Projection of 
nipple only; areola 
receded to 
general contour of 
breast; mature 
stage

Adapted from Bickley LS. Bates’ Guide to Physical Examination and History Taking, 9th ed. Philadelphia: Lippincott Williams & Wilkins, 2007.

enters the cervix to guide sperm into the uterus. During the 
next 12 days of the cycle, the endometrium secretes nutrients, 
which are sometimes called  uterine milk , that are appropriate 
for the implantation of a fertilized ovum. This secretory phase 
results from the infl uence of progesterone on the endometrium. 
The endometrium is 5 to 6 mm in thickness by the end of the 
secretory phase. The last 5 days of the cycle are characterized 
by shedding of the endometrium from the uterine cavity. Both 
the levels of estrogen and of progesterone fall drastically dur-
ing the end of the cycle, reversing the earlier expansion and 
secretion within the endometrium. During menstruation, ap-
proximately 35 mL of blood and 35 mL of serous fl uid are lost 
along with the necrotic endometrial cells. If implantation of a 
fertilized ovum occurs in the uterus, progesterone secretion 
continues, and menstruation does not occur. 

 Special Considerations 
 Pediatric Patients 
 Newborns of either sex may have enlarged breast tissue be-
cause of maternal estrogen that crosses the placenta. The 
nipples may also secrete a clear or white fl uid that is not sig-
nifi cant and should stop within the fi rst few weeks of life. 
At birth, the external genitalia are engorged because of the 

presence of maternal estrogen; this recedes after a few weeks 
and remains at a low level until puberty. The ovaries are lo-
cated in the abdomen during childhood, and the uterus is 
small in size. 

 During adolescence, estrogen hormones stimulate the 
breast tissue to enlarge. Breast development (i.e., thelarche) 
is an early sign of puberty in girls, occurring between the ages 
of 8 and 13 years (average age, 10 to 11 years). Initial de-
velopment begins with the breast and nipple protruding as a 
small mound. This development continues for an average of 
3 years, until the breast reaches the mature stage (Table 22.1). 
The breasts may display tenderness during this time of devel-
opment. Within the same individual, breasts may develop at 
different rates, resulting in asymmetry; if she is concerned, the 
girl should be reassured that this is usually temporary. 

 During breast development, pubic hair also develops 
(see Table 22.1), with axillary hair following approximately 
2 years later. The beginning of breast development precedes 
menarche (i.e., the beginning of menstruation) by approxi-
mately 2 years. African American girls often develop sec-
ondary sex characteristics at an earlier age than European 
American girls; axillary hair may also develop sooner, even 
before the appearance of pubic hair. Asian American girls 
often display very fi ne, sparse pubic hair. Menarche tends 
to occur between 9 and 16 years of age. Irregular menstrual 
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reproductive system include fi brocystic changes of the breast, 
breast cancer, vulvovaginal candidiasis, and premenstrual 
syndrome. 

 Fibrocystic Changes of the Breast 
 Fibrocystic changes of the breast occur in as many as 90% 
of women, making this condition one of normal variation 
rather than of actual disease. Fibrocystic changes often lead 
to patient complaints of dull, aching breast pain, most often 
during the premenstrual period. The pain generally is located 
in areas of the breast with more pronounced nodularity. The 
nodularity can be palpated as a “lumpy” character to the 
breast and is usually bilateral. Diffuse, easily movable, and 
poorly defi ned masses that are tender will be present in the 
fi brocystic breast. The upper outer quadrant of the breasts is 
most affected. The cysts are often diffi cult to distinguish from 
cancer, so many patients undergo at least one biopsy for dif-
ferentiation of the lesion. Most biopsies show normal breast 
tissue, although approximately one quarter show epithelial 
hyperplasia. Neither histopathological fi nding increases an 
individual’s risk of breast cancer. A biopsy showing hyper-
plasia with atypia, however, does warrant an increase in vigi-
lance of follow-up because these patients have a higher risk 
of breast cancer.  Duct ectasia , or dilation of the duct, can 
be associated with fi brocystic breast changes and results in 
a thick, gray-green nipple discharge. Such a discharge in the 
absence of palpable fi brocystic changes should prompt mam-
mography and possible biopsy. 

 Fibrocystic breast changes generally resolve between the 
menstrual periods as the female hormones return to baseline. 
Most cysts or lumps that appear and resolve spontaneously 
are caused by fi brocystic changes in the breast. Monthly 
breast self-examination (BSE) will help a woman to become 
familiar with the normal condition of her breasts as well as 
with their cyclic changes (Box 22.1). Any lumps that persist 
or feel hard should be followed up by a physician. 

 Because many women are afraid that the nodularity in 
their breasts may indicate breast cancer, the pain caused by the 
condition is heightened. Once the condition has been shown 
to be fi brocystic changes with no adverse histopathological 
fi ndings, this fear can be allayed—and the pain often de-
creases as well. For patients who continue to experience pain, 
wearing a brassiere at night as well as during the day and 
avoiding caffeine may help to alleviate the pain. If pain re-
lief from these nonpharmacological measures is inadequate, 
danazol may be helpful in decreasing the growth and nodu-
larity of breast tissue. Tamoxifen has also been used. 

 Breast Cancer 
 Breast cancer is the number one form of cancer and the sec-
ond leading cause of cancer deaths in women. Breast cancer 
can also occur in men, but this is extremely rare. Several dif-
ferent types of abnormal breast tumors, some of which are 
benign, occur. Fibroadenomas and papillomas are abnormal 
growths within the breast but are considered to be benign 
because they cannot spread outside the breast tissue. Malig-
nant tumors of the breast arise almost exclusively from the 
glandular tissues of the breast and, thus, fall into the general 
category of cancers known as  adenocarcinoma . Ductal and 

cycles are common during adolescence. With the onset of 
menarche, the uterus increases in size, and the ovaries lie 
within the pelvic cavity. 

 Geriatric Patients 
 After menopause, the glandular and adipose tissue in the 
breast atrophies. The accompanying decrease in breast size 
and elasticity results in the breasts appearing fl at, fl abby, 
or droopy. Breast shrinkage and fi brosis may cause nipple 
retraction. Axillary hair diminishes. Ovarian function begins 
to diminish during a woman’s 40s, and on average, meno-
pause occurs between the ages of 45 and 55 years. Pubic hair 
becomes sparse as well as gray. The labia and clitoris become 
smaller, the vagina narrows and shortens, vaginal mucosa 
thins and dries, and the uterus and ovaries diminish in size. 
A number of these changes result from the decline in estrogen 
levels in the body. 

 Pregnant Patients 
 Pregnancy stimulates expansion of the ductal system of the 
breast, supporting fatty tissues and secretory alveoli. These 
changes result in the breast enlarging and feeling more nodu-
lar. The nipples become larger, darker, and more erectile. The 
areolae also become larger, and they grow a darker brown 
as the pregnancy progresses. A venous pattern is prominent 
over the skin surface. Colostrum (i.e., the precursor of milk) 
may sometimes be expressed after the fourth or fi fth month 
of pregnancy; this thick, yellow fl uid contains protein and 
lactose but no fat. Lactation usually begins 1 to 3 days post-
partum. During this time, the breast may become engorged; 
appear enlarged, reddened, and shiny; and feel both warm 
and hard. Frequent nursing will help to drain the ducts and 
sinuses as well as stimulate milk production. Nipple soreness 
is normal but usually lasts only 24 to 48 hours. The nipples 
may look red and irritated, and they may even crack. They 
will heal rapidly, however, if kept dry and exposed to the air. 

 With pregnancy, several changes occur in the female geni-
talia. By 4 to 6 weeks of pregnancy, the cervix softens, and the 
vaginal mucus and cervix appear cyanotic at 8 to 12 weeks. 
The uterus increases in capacity by 500- to 1,000-fold com-
pared to its nonpregnant state and also becomes globular in 
shape. As the uterus increases in size, it presses on the bladder 
and rises outside the pelvis, displacing the intestines. Cervi-
cal and vaginal secretions increase in pregnancy and become 
thick, white, and more acidic. 

 Many drugs can be transferred in breast milk. The most 
important factor determining the transfer of a drug into 
breast milk is the maternal serum drug concentration. Physi-
cal and chemical properties of the drug also come into play. 
Molecules with molecular weights less than 200 daltons can 
pass through pores in the membranes of the mammary epithe-
lium. Highly lipid-soluble drugs pass more readily into breast 
milk than do more water-soluble agents. Drugs must be in a 
free, unbound state to pass. Drugs with a higher pH will be 
trapped in breast milk as well. 

 PATHOLOGY OVERVIEW 
 Dysfunction of the female reproductive system is a common 
cause of morbidity. Common abnormalities of the female 
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 ■  Caucasian race 
 ■  History of proliferative breast disease either without atypia, 
with usual hyperplasia, or with atypical hyperplasia 

 ■  Chest area radiation therapy 
 ■  Menstruation before the age of 12 years 
 ■  Menopause after the age of 50 years 
 ■  Women without children or whose fi rst child was born 
after the age of 30 years 

 ■  Long-term hormone replacement therapy 
 ■  Alcohol consumption 
 ■  Obesity 

 Early detection and risk factor modifi cation are the best 
strategies for achieving good outcomes with breast can-
cer. Monthly BSE, clinical breast examination, and regular 
mammography are the best way to fi nd breast cancer early 
and, thus, to decrease the mortality of this disease; however, 

lobular carcinomas account for most cases of breast cancer, 
with ductal carcinomas being the most common. Some less 
common types of breast cancer include infl ammatory breast 
cancer, medullary carcinoma, mucinous carcinoma, phyllodes 
tumor, and tubular carcinoma. Paget’s disease of the breast is 
also a type of cancer that starts in the ducts and then spreads 
to the skin of the nipple and areola. 

 The cause of breast cancer remains for the most part un-
known. Ultimately, the interplay of many different factors in 
any given person resulting in DNA mutations leads to the de-
velopment of breast cancer. Some of the known and probable 
risk factors include: 

 ■  Female gender 
 ■  Increasing age 
 ■  Mutations in the  BRCA1  and  BRCA2  genes 
 ■  Family history of breast cancer 
 ■  Personal history of breast cancer 

The breast self-examination (BSE) should be performed in 
both lying and standing positions.

 ■ First, lie down with a pillow under your right shoulder and 
your right hand behind your head.

 ■ Using the fi nger pads of the three middle fi ngers of your 
left hand, feel for lumps in your right breast.

 ■ Press fi rmly enough to know how your breast feels.
 ■ Move around your breast in a set way, such as those 

shown below. Remember how your breast feels from 
month to month.

 ■ Repeat the examination on your left breast.
 ■ Stand up and place one arm behind your head. Check the 

part of the breasts toward your armpit using the same 
method described earlier.

 ■ This process may be easier if done in the shower with 
soapy hands.

 ■ Also, check your breasts by standing in front of a mirror 
with your hands on your hips. Look for any changes in the 
skin or changes in the nipples.

 ■ If you fi nd any changes, see your physician as soon as 
possible.

22.1 Breast Self-Examination

Lying

BSE patterns

Standing
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with  Candida albicans . Colonization with  C. albicans  may, 
however, be asymptomatic and occurs in as many as 10% to 
20% of nonpregnant, reproductive-aged women, so its pres-
ence alone does not establish the diagnosis. 

 Vulvovaginal candidiasis occurs when the balance of nor-
mal microbial fl ora is upset in the vagina. Some factors that 
can predispose one to infection with  C. albicans  include: 

 ■  Pregnancy 
 ■  Diabetes mellitus 
 ■  Immunosuppression 
 ■  Therapy with antibiotics or corticosteroids 
 ■  Iron defi ciency anemia 
 ■  Vaginal surgery 
 ■  Oral contraceptives 
 ■  Infection with the human immunodefi ciency virus (HIV) 
 ■  Synthetic, occlusive items of clothing 

  Candida  organisms thrive in conditions of persistent mois-
ture, with resultant softening of the surrounding tissues. In-
creases in estrogen as well as vaginal pH also encourage  C. 
albicans  to proliferate. Candidal infections can become chronic 
or recurrent. Chronic infections result from inadequate treat-
ment. Recurrent infections occur from reintroduction of the 
organism, which can occur through colonization of a sexual 
partner, improper perineal hygiene, or coitus. Some recur-
rences consistently take place during menstrual cycles. 

 Common symptoms caused by vulvovaginal candidiasis in-
clude vulvar itching and burning as well as vaginal discharge. 
Normal vaginal discharge has no odor and is fl occular in con-
sistency. In a candidal infection, vaginal discharge has a yeast-
like odor and is thick and curd-like. Bacterial vaginosis causes 
a fi shy- or musty-smelling vaginal discharge that is thin and 
creamy in consistency and is often most noticeable after coitus. 
A copious, frothy vaginal discharge occurs with trichomonal 
infection, as does dyspareunia (i.e., painful coitus). Atro-
phic vaginitis is a common disorder among postmenopausal 
women in which vaginal secretions become blood-tinged and 
the patient complains of vaginal and vulvar dryness. The diag-
nosis of vulvovaginal candidiasis can be confi rmed by placing 
a few drops of 20% potassium hydroxide on a few drops of 
vaginal secretions on a glass slide to reveal budding fi laments, 
pseudohyphae, and spores present from the fungus. 

 Vulvovaginal candidiasis can be treated with either topi-
cal or oral therapies. Some commonly used topical therapies 
include nystatin, terconazole, butoconazole, miconazole, and 
clotrimazole. Orally, fl uconazole can be given as a single dose. 
A topical steroid cream may also be used on the external struc-
tures to decrease burning, pain, and itching. Complicated 
vulvovaginitis (infection in immunocompromised patients, 
pregnant patients, or those with uncontrolled diabetes) requires 
more aggressive treatment or special considerations and should 
not be self-treated with nonprescription topical preparations. 

 Premenstrual Syndrome 
 During the period surrounding the menstrual cycle, many nor-
mal, ovulatory women experience various somatic symptoms, 
including edema, breast engorgement, abdominal bloating, ab-
dominal cramping, irritability, depression, cravings for sweet or 

screening guidelines vary based on organization and are con-
troversial. The American Cancer Society, the U.S. Preventive 
Services Task Force, and the National Comprehensive Cancer 
Network are three organizations with such screening recom-
mendations. The American Cancer Society is the most com-
monly cited and recommends the following for breast cancer 
screening: 

 ■  All women 20 years of age and older should be informed 
of the benefi ts and limitations of BSE, although the perfor-
mance of monthly BSE is optional. 

 ■  Clinical breast examination (CBE) should be part of a pe-
riodic health exam: women aged 20 to 30, every 3 years; 
women aged 40 years and older, every year. 

 ■  Mammograms are recommended yearly starting at age 
40 years and continuing for as long as a woman is in good 
health. 

 BSE, although benefi cial in getting to know the normal 
changes in your breast tissue, can have limitations. Women 
who undergo regular BSE are more likely to identify false pos-
itives and undergo excessive biopsies than those who choose 
not to complete monthly BSE. Additionally, one large study 
found no difference in cancer-related death between women 
who did routine BSE and those who did not. The decision to 
complete BSE is highly individual. The goal, regardless of de-
cision, is to report any breast changes to a doctor right away. 

 Modifying risk factors may also reduce a woman’s like-
lihood of developing breast cancer, although many women 
who develop breast cancer do not have identifi able risk fac-
tors. To reduce the risk of breast cancer in high-risk women, 
drug therapy with tamoxifen or raloxifene may be considered 
or prophylactic mastectomy may be elected. 

 The signs and symptoms of breast cancer can be found in 
Box 22.2. Once breast cancer has been diagnosed, treatment 
is based on the stage and type of cancer identifi ed. Treatment 
may be local, such as radiation or surgery (e.g., lumpectomy 
or mastectomy), or systemic, such as chemotherapy, endo-
crine therapy, and biological or targeted therapy. 

 Vulvovaginal Candidiasis 
Vulvovaginitis  is an infl ammation of the vulva and vagina. 
The infl ammation can result from various causes, including 
infection and local irritation. Among women with symptom-
atic vulvovaginitis, an estimated 80% to 92% are infected 

 ■ New lump or mass
 ■ Painless lump
 ■ Hard lump
 ■ Lump with irregular edges
 ■ Generalized swelling of part of the breast
 ■ Skin irritation or dimpling
 ■ Nipple pain or retraction
 ■ Redness or scaliness of the skin of the breast or nipple
 ■ Nipple discharge other than breast milk
 ■ Enlarged axillary lymph nodes

22.2 Signs and Symptoms of 
Breast Cancer
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 ABNORMALITIES  Breast pain does not occur in the ma-
jority of women with breast cancer. When pain has been 
documented, however, it has been described as vague, pull-
ing, or burning in nature. Cyclic pain is common with normal 
breasts, use of oral contraceptives, and fi brocystic changes. 

 INTERVIEW  When did you fi rst notice the lump in your 
breast? Where is it in the breast? Has it changed at all since 
then? Does the lump have any relation to your menstrual 
period? What changes have you noticed in the skin of your 
breast? Any redness, warmth, dimpling, or swelling? 

 ABNORMALITIES  Any lump in the breast should be thor-
oughly evaluated. Nodularity from fi brocystic changes often 
waxes and wanes in response to the menstrual cycle. Red-
ness, warmth, and swelling may occur in disorders associ-
ated with lactation (e.g., plugged duct, mastitis, or breast 
abscess). Dimpling of the skin and edema resulting in an or-
ange peel appearance (i.e.,  peau d’orange ) of the skin are 
often associated with cancer. 

 INTERVIEW  Do you have any discharge from the nipple? If 
so, when did you notice it? What color is the discharge? Is it 
runny or thick? Is there an odor? Have you noticed any physi-
cal changes in the nipple? 

 ABNORMALITIES  Certain medications may cause a clear nip-
ple discharge (Box 22.3). Bloody or blood-tinged discharge 
is always signifi cant, as is any discharge in the presence of a 
lump. Asymmetry in the nipples or change in direction of the 
nipple may indicate cancer. 

 INTERVIEW  Have you noted any rash on the breast? If so, 
when did you fi rst notice this? Where did it start? On the 
nipple, areola, or surrounding skin? 

 ABNORMALITIES  Paget’s disease may start with a small 
crust on the nipple apex and then spread to the areola. 
Eczema or other dermatitis usually starts on the areola or 
surrounding skin. 

 INTERVIEW  Have you noted any swelling in the breasts? If 
so, is this in one spot or all over? Does the swelling seem to 
be related to your menstrual period, pregnancy, or breast-
feeding? Have you noticed any change in bra size? 

 ABNORMALITIES  Swelling and tenderness of the breast 
are normal in relationship to the menstrual cycle. A sudden 

salty foods, tearfulness, headaches, mood swings, and lethargy. 
This complex of symptoms is often referred to as  premenstrual 
syndrome  (PMS). There is no known cause of PMS; however, 
the mood and anxiety disturbances may relate to the effect of 
ovarian steroid hormones on serotonin and norepinephrine. 

 Abdominal cramping is often associated with menstrua-
tion and is termed  dysmenorrhea . The pain may begin a few 
days before the onset of menses, is often most severe during 
the fi rst several hours of the menstrual fl ow, and then abates 
over the next couple of days. Abdominal cramping can also 
occur in conjunction with ovulation. Primary dysmenor-
rhea generally occurs within the fi rst couple of years after 
menarche and is associated with normal underlying pelvic 
anatomy and physiology. This type of dysmenorrhea is very 
common and is not considered to be a serious condition. It 
may continue throughout the menstrual life of the woman, 
or it may subside within a few years or with the use of oral 
contraceptives. Secondary dysmenorrhea occurs when men-
strual pain or cramping begins or worsens in a more mature 
woman and is associated with underlying pelvic pathology. 
Common causes of secondary dysmenorrhea include fi broids, 
endometriosis, or pelvic infl ammatory disease and should be 
investigated further. 

 Approximately 3% to 8% of women experiencing PMS 
fi nd the condition to severely limit their activities of daily 
living. In such cases, the diagnosis of  premenstrual dysphoric 
disorder  is made, which includes the criteria for a major 
depressive episode. There is no specifi c treatment for PMS. 
Symptomatic therapies, such as pain relievers for the abdomi-
nal cramping and headaches, pyridoxine for the mood dis-
orders, and diuretics for the bloating, have been used, but 
none has completely alleviated the syndrome in all women. 
In severe cases, patients should be referred to an endocrinolo-
gist or psychiatrist for trials of medications that alter ovarian 
function and mood. First-line pharmacological therapy for 
premenstrual dysphoric disorder (PMDD) are the selective 
serotonin reuptake inhibitors (SSRIs). Fluoxetine, paroxetine, 
and sertraline are each indicated for this purpose, and clinical 
data exists to support the use of citalopram, escitalopram, 
and fl uvoxamine as well. 

 SYSTEM ASSESSMENT 

 Subjective Information 
 When assessing the female reproductive system, subjective pa-
tient information can be very valuable. It is important for the 
pharmacist to ask the patient appropriate questions to elicit 
the necessary information. Conversation is often the pharma-
cist’s most valuable tool in performing the patient assessment. 

 Breast Lump 
 INTERVIEW  Do you have any pain or tenderness in your 
breasts? If so, when did you fi rst notice it? Where is the 
pain? Does it seem to be localized or all over? Is the painful 
spot sore to touch? Do you feel a burning or pulling sensa-
tion? Is the pain cyclic? What relation does the pain have 
to your menstrual cycle? Is the pain brought on by strenu-
ous activity, especially involving one arm? By a change in 
activity? Manipulation during sex? Part of an underwire bra? 
Exercise? 

 ■ Oral contraceptives
 ■ Typical antipsychotics
 ■ Diuretics
 ■ Digitalis
 ■ Corticosteroids
 ■ Tricyclic antidepressants
 ■ Reserpine
 ■ Methyldopa

22.3 Medications That May Cause 
Clear Nipple Discharge
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 INTERVIEW  What medications are you currently taking? 

 ABNORMALITIES  Some medications (e.g., antibiotics 
and corticosteroids) can predispose to candidal infections. 
Phenazopyridine may color all body secretions, including 
vaginal mucus, either red or orange. 

 INTERVIEW  Do you have a family history of diabetes? Have 
you ever been tested for diabetes? 

 ABNORMALITIES  Recurrent vulvovaginal candidiasis can 
be a presenting symptom of the onset of diabetes mellitus 
in women. 

 INTERVIEW  What risk factors for infection with HIV, such as 
unprotected sex or intravenous drug use, do you have? 

 ABNORMALITIES  Recurrent vulvovaginal candidiasis can 
be a presenting symptom of HIV infection in women. 

 Abdominal Cramping 
 INTERVIEW  When does the cramping occur? Is there any 
relationship to your menstrual cycle? Do you have any other 
symptoms, such as nausea, vomiting, or fever? 

 ABNORMALITIES  Dysmenorrhea is a common occurrence. 
Abdominal cramping unrelated to the menstrual cycle may 
result from other causes, such as gastrointestinal infection or 
upset as well as appendicitis. Nausea, vomiting, fever, and 
extreme abdominal pain often accompany the latter. 

 INTERVIEW  Have you had a history of cramping since you 
began menstruating? 

 ABNORMALITIES  Such a history would be consistent with 
primary dysmenorrhea as compared to secondary dysmen-
orrhea, which begins or worsens later during life. 

 INTERVIEW  Do you have any other symptoms that you as-
sociate with your menstrual fl ow, such as headaches, bloat-
ing, irritability, or mood swings? 

 ABNORMALITIES  All these symptoms are consistent with 
PMS. 

 Objective Information 
 Objective information pertaining to the female reproductive 
system primarily includes the results of physical examination 
of the breast and reproductive organs. Diagnostic tests may 
be used for screening or diagnosis of potential pathological 
conditions. In all likelihood, a pharmacist will not be in-
volved with completing the physical assessment; however, it is 
important to understand the techniques used when evaluating 
such information provided by the patient, primary care pro-
vider, or the medical chart. It is also vital that the pharmacist 
use conversation and appropriate questioning of the patient 
to obtain as many details as possible. The pharmacist should 
always remember that information retrieved by a thorough 
patient history might be more important than the physical 
fi ndings in the process of patient assessment. 

increase in the size of one breast may indicate an infl amma-
tory process or new growth. 

 INTERVIEW  Have you had any trauma or injury to the 
breasts? If so, did it result in swelling, a lump, or any break 
in the skin? 

 ABNORMALITIES  A lump from injury is caused by local hema-
toma or edema and should resolve in a short period of time. 

 INTERVIEW  Do you have any history of breast disease? 
If so, of what type? How was it diagnosed? When did this 
occur? How is it being treated? Has anyone in your family 
had breast cancer? If so, at what age did this relative have 
breast cancer? 

 ABNORMALITIES  A history of breast cancer increases the 
risk of recurrent cancer. Fibrocystic changes may make it 
harder to examine the breasts because the general lumpi-
ness of the breast may conceal a new lump. A family his-
tory of breast cancer, especially in fi rst-degree relatives, 
increases the risk for breast cancer. 

 INTERVIEW  Have you ever had surgery on your breasts? 
If so, was this a biopsy? Mastectomy? Mammoplasty? Aug-
mentation or reduction? 

 ABNORMALITIES  Augmentation or reconstruction of the 
breast using implants may make examination of the breasts 
more diffi cult. 

 INTERVIEW  Have you noticed any tenderness or a lump in the 
underarm area? If so, where? When did you fi rst notice this? 

 ABNORMALITIES  Enlarged axillary lymph nodes are usually 
associated with infection of the hand or arm or with recent 
immunizations or skin tests. Breast tissue extends into the 
axilla, however, and more than 50% of breast cancers occur 
in the upper outer quadrant of the breast. The axillae also 
contain numerous lymph nodes, which may enlarge as a fi rst 
sign of breast cancer. 

 INTERVIEW  Do you have a rash in your underarm area? 
If so, please describe it. Does it seem to be a reaction to 
deodorant? 

 ABNORMALITIES  Fragrances used in deodorants may 
cause allergic dermatitis. 

 Vaginal Discharge 
 INTERVIEW  Do you have any unusual vaginal discharge? 
Is there an increased amount? What is the color of the dis-
charge? White? Yellow-green? Gray? What is the consistency 
of the discharge? Curd-like and thin? Does the discharge 
have an odor? When did it begin? Is the discharge associ-
ated with vaginal itching, rash, or pain with intercourse? 

 ABNORMALITIES  Vaginal discharge varies in its charac-
teristics depending on the causative factor.  Dyspareunia  
(i.e., painful coitus) can occur with either trichomonal infec-
tion or atrophic vaginitis. 
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 ●  If a nodule is found, note its location, size, shape, consistency, 
delimitation, and mobility (Table 22.2). Location is usually 
noted by referring to the quadrant of the breast (Fig. 22.8). 

 ●  Palpate each nipple. Note its elasticity and watch for dis-
charge. If discharge is observed, note its color, consis-
tency, quantity, and location of appearance. 

 ABNORMALITIES  Heat, redness, and swelling not associ-
ated with pregnancy and lactation may indicate infl amma-
tion. Hard, irregular, and poorly circumscribed nodules fi xed 
to the skin or underlying tissue suggest a cancerous lesion. 
A mobile mass that becomes fi xed when the patient presses 
her hand against her hip indicates that the mass is attached 
to the pectoral fascia. If the nodule is immobile when the 
patient is relaxed, it is attached to the ribs and intercostal 
muscles. Areas that may be tender include cysts, infl am-
mation, and, sometimes, cancerous lesions. If the nipple 
is thickened and has lost its elasticity, an underlying can-
cer should be suspected. A milky discharge in the absence 
of pregnancy and lactation usually relates to hormones or 
medication. Local breast disease should be suspected in the 
presence of a nonmilky, unilateral discharge. 

 TECHNIQUE 

 STEP 4 Palpate the Axillae 
 ●  Have the patient sit relaxed, with her arms at the side. 
 ●  Lift the left arm. 
 ●  Support the left wrist or hand with your left hand. 

 Physical Assessment 
 Physical assessment of the female reproductive system involves 
inspection and palpation of the breasts and reproductive organs. 

 Breasts and Axillae 
 TECHNIQUE 

 STEP 1 Inspect the Breasts 
 ●  Ask the patient sit on the examination table, disrobed to 
the waist and with arms at her side. 

 ●  Inspect the breasts. Note the color of the skin, size, sym-
metry, and contour. 

 ●  Inspect the nipples. Note the size, shape, and direction as 
well as any rash, ulcerations, or discharge. 

 ●  Ask the patient to raise her arms over her head. Observe 
for any dimpling or retraction on the breasts. 

 ●  Ask the patient to press her hands against her hips. Ob-
serve for any dimpling or retraction on the breasts. 

 ABNORMALITIES  Redness of the breast may result from 
local infection or infl ammatory carcinoma. Flattening of the 
breast, thickened and prominent pores, nipple retraction, 
nipple asymmetry, and dimpling or retraction of the tissue 
are suggestive of an underlying cancer. Pale, linear  striae , 
or stretch marks, often follow pregnancy. Although nipples 
usually protrude, they may also be fl at or inverted. Normal 
nipple inversion may be unilateral or bilateral, and it usu-
ally can be pulled out. Supernumerary nipples are normally 
present in 1% of male breast tissue, near the midline, and 
have no glandular tissues. Supernumerary nipples look like 
a mole, but close inspection reveals a tiny nipple and areola. 
These are not clinically signifi cant. 

 TECHNIQUE 

 STEP 2 Inspect the Axillae 
 ●  Ask the patient to raise both arms. 
 ●  Inspect the axillae. Note any rash, infection, swelling, or 
unusual pigmentation. 

 ABNORMALITIES  Rashes of the axillae are usually contact 
dermatitis from deodorants or other causes. Deeply pig-
mented velvety axillary skin may be  acanthosis nigricans , 
which can be associated with internal malignancy. 

 TECHNIQUE 

 STEP 3 Palpate the Breasts 
 ●  Ask the patient to lie down. 
 ●  Place a pillow under the shoulder on the side you are 
examining. 

 ●  Ask the patient to rest her arm over her head. 
 ●  Place your fi ngers fl at on the breast. 
 ●  Compress the tissues gently, in a rotary motion, against 
the chest wall and moving systematically from periphery 
to tail to areola. Press fi rmly to reach the deeper tissues. 

 ●  Palpate the entire breast from clavicle to inframammary 
fold and from midsternal line to posterior axillary line. Use 
a pattern of concentric circles, parallel lines, or consecutive 
clock times (see Box 22.1). Note consistency of the tissues 
as well as any areas of tenderness or nodules. 

TABLE 22.2  Physical Examination and
Documentation of Breast Masses

Characteristic Notation

Location Several methods may be best. 
Note the quadrant, clock face 
(e.g., 3 o’clock position), and 
distance (in centimeters) from 
the nipple. A diagram of the 
breast may also be used to 
mark the location of the nodule.

Size Note in centimeters and in three 
dimensions (width � length � 
thickness).

Shape Oval, round, lobulated, disk-like, 
regular, or irregular

Consistency Soft, hard, or fi rm
Delimitation Well-circumscribed or not; mar-

gins of lump distinct or not
Mobility Freely mobile or fi xed. Note the 

relationship to the skin, pecto-
ral fascia, and chest wall.

Distinctness Solitary or multiple
Nipple Displaced or retracted
Skin Erythematous, dimpled, or 

retracted
Tenderness Tender to palpation?
Lymphadenopathy Any regional lymph nodes 

palpable?

From Oesterling JE, Jacobsen SJ, Chute CG, et al. Serum prostate-specifi c 
antigen in a community-based population of healthy men. Establishment of 
age-specifi c reference ranges. JAMA 1993;270:860–864.
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 ●  Insert your index fi nger into the vagina and feel for the 
round, fi rm surface of the cervix. During this examination, 
you can estimate the size of the vaginal canal to guide 
your choice of speculum. 

 ●  Feel the vaginal walls while having the patient bear down. 
 ●  Select a speculum of appropriate size and lubricate it with 
warm water. 

 ●  Insert two fi ngers into the lower end of the vagina and 
press down to enlarge the opening and help introduce 
the speculum. 

 ●  Insert the closed speculum over your two fi ngers at a 
downward angle and slightly to the left. 

C A U T I O N

 Do not pull the pubic hair or pinch the labia with the speculum. 

 TECHNIQUE 

 STEP 2 (Continued) 
 ●  When the speculum has entered the vagina, remove your 
fi ngers and rotate the speculum to the horizontal posi-
tion. Once it is horizontal, advance the speculum to its full 
length (Fig. 22.9). 

 ●  Open the speculum and adjust it to cup the cervix into full 
view. Lock the speculum into position. Be sure you have a 
well-positioned light. 

 ●  Inspect the cervix and the os. Note its color, position, any 
lesions on the surface, bleeding, discharge, or masses 
(Fig. 22.10). 

 ●  An endocervical swab should be taken by inserting a cot-
ton swab into the cervical os and rolling it clockwise and 
counterclockwise. Smear the swab onto a glass slide and 
fi x it promptly with either alcohol or a fi xative spray. 

 ●  A scraper or cervical broom can be used to obtain a sam-
ple of epithelial cells from the cervical os. Either instru-
ment should be rotated in the cervical os. The sample 
should be placed on a glass slide and fi xed as described 
previously. 

 ●  Unlock and withdraw the speculum slowly while observ-
ing the vagina. Close the speculum as it emerges from 
the vagina. 

 ●  Cup together the fi ngers of your right hand. 
 ●  Reach as high as you can toward the apex of the axilla. 
 ●  Move your fi ngers fi rmly down in four directions: down the 
chest wall in a line from the middle of the axilla, the ante-
rior border of the axilla, the posterior border, and along 
the inner aspect of the upper arm. 

 ABNORMALITIES  Enlarged axillary nodes most commonly 
result from infection. Nodes that are large (�1 cm), fi rm, 
matted, or fi xed to the skin or the underlying tissues are sug-
gestive of malignancy. 

 External Genitalia and Internal Organs 
 TECHNIQUE 

 STEP 1 Inspect the External Genitalia 
 ●  Drape the patient and have her lie in a lithotomy position 
(i.e., on her back with thighs fl exed on the abdomen and 
legs on the thighs, which are abducted) with her feet in 
the stirrups. 

 ●  Inspect the mons pubis, labia, and perineum. 
 ●  Look for nits or lice in the pubic hair as well as for any 
erythema or lesions. 

 ●  Separate the labia and inspect the labia minora, clitoris, 
urethral meatus, and vaginal opening. 

 ●  Note any infl ammation, discharge, lesions, swelling, or 
nodules. 

 ABNORMALITIES  The clitoris may be enlarged in masculiniz-
ing conditions. Bartholin’s gland may become infected, either 
acutely or chronically, which would lead to swelling of the area. 

 TECHNIQUE 

 STEP 2 Palpate the Internal Organs 
 ●  Warn the patient that you will be touching her genitalia, 
and touch her thigh fi rst before proceeding with the inter-
nal examination. 
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FIGURE 22.8  Quadrants of the breast.

FIGURE 22.9  Positioning of the speculum.
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of the bladder, usually into the vagina or introitus. A rec-
tocele is a prolapse or herniation of the rectum. Both are 
more prominent during pregnancy. The uterus may be ret-
roverted, leading to a diffi cult-to-view cervix; this is a normal 
variation in uterine location. The cervix may be round, oval, 
or slit-like. After vaginal deliveries, cervical lacerations may 
occur. A yellowish cervical discharge suggests infection with 
 Chlamydia trachomatis  or  Neisseria gonorrhoeae . Normal 
ovaries may be slightly tender. Ovaries should not be pal-
pable 3 to 5 years after menopause; if they are, this sug-
gests an ovarian cyst or tumor. Movement of the cervix and 
adnexa should not cause pain; if the maneuver does, this 
suggests pelvic infl ammatory disease. An enlarged uterus 
could be caused by pregnancy or malignancy. 

 Laboratory and Diagnostic Tests 
 Diagnostic tests that can be used in the evaluation of a patient 
with a breast lump include: 

 ■   Mammography:  This radiological examination of the 
breast identifi es areas of calcifi cation within breast masses 
and is used primarily in the diagnosis of cancer. Annual 
mammograms are recommended by the American Cancer 
Society for all women older than age 40 years. 

 ■   Ultrasound:  This imaging modality outlines the shape of 
breast masses. This is used in differentiating solid masses 
from cysts. 

 ■   Biopsy:  This is excision of a small piece of tissue or an en-
tire breast lump for microscopic examination. 

 Diagnostic tests that can be used in the evaluation of a 
patient with vaginal discharge include: 

 ■   Papanicolaou (Pap) smear:  A Pap smear, which is used to 
detect cervical cancer, should be performed starting at age 
21 years. Women between ages 21 and 30 years should have 
a Pap test every 3 years. Women aged 30 to 65 years should 
have a Pap test and a human papillomavirus (HPV) test 
(cotesting) every 5 years. Alternatively, women aged 30 to 
65 years can continue with Pap testing alone every 3 years, 

 ●  Insert your lubricated index and middle fi ngers into the 
vagina and palpate its walls. 

 ●  Palpate the cervix and note its position, shape, consis-
tency, mobility, and tenderness. 

 ●  Palpate the uterus by placing your other hand on the ab-
domen midway between the umbilicus and the symphysis 
pubis. Press down with the outside hand and up with the 
inside hand, trying to grasp the uterus between the two 
while assessing its size, shape, consistency, mobility, and 
any masses (Fig. 22.11). 

 ●  Palpate each ovary, again placing your outside hand on the 
abdomen in the right and left lower quadrants to feel the 
size, shape, consistency, mobility, and any masses in each. 

 ●  Withdraw your fi ngers and then reinsert them with one in 
the vagina and one in the rectum. Repeat the maneuvers 
just described, trying to feel behind the cervix in the area 
you can only reach with the rectal fi nger (Fig. 22.12). 

 ABNORMALITIES  A bulge noted in the vagina may be ei-
ther a  cystocele  or  rectocele . A cystocele is a herniation 

Retroverted
uterus

FIGURE 22.12  Rectovaginal examination.

Os

FIGURE 22.10  View of the cervix through the speculum.

FIGURE 22.11  Bimanual examination.
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 A full reproductive organ examination can be performed 
in elderly women, although it is not routinely necessary. The 
ovaries should not be palpable 3 to 5 years after menopause. 
If they remain palpable, a cyst or tumor should be suspected. 
Atrophic vaginitis is the main fi nding in geriatric female re-
productive systems, and this may manifest as vaginal soreness, 
dryness, pruritus, and dyspareunia. The vaginal mucosa may 
be red, bleed easily, and have erosions. 

 Pregnant Patients 
 Many additional questions should be asked of the pregnant 
patient. 

 INTERVIEW  Have you noticed any breast tingling or ten-
derness? 

 ABNORMALITIES  During pregnancy, hormones stimulate 
the breast tissue. This may lead to fi ndings of tingling or 
tenderness in the breasts as they prepare for lactation. The 
increase in breast size may also lead to upper back pain. 

 INTERVIEW  Have you noticed any change in vaginal dis-
charge? 

 ABNORMALITIES  The hormones and resulting vasocon-
gestion of the uterus and cervix during pregnancy can lead 
to an increase in vaginal secretions. These secretions will be 
seen as a milky white vaginal discharge. A vaginal discharge 
that contains blood, is malodorous, or is accompanied by 
symptoms of burning, itching, or pain needs further evalua-
tion. Vaginal infections are more common during pregnancy. 

 Pregnant women may develop hemorrhoids, which can 
become larger, more painful, and bleed as pregnancy pro-
gresses. Bimanual examination of the reproductive organs is 
generally easier during pregnancy because of relaxation of the 
muscles. The examiner may feel that his or her fi ngers are 
immersed in a bowl of oatmeal because the vaginal walls are 
softer and close around the fi ngers. The weeks of gestation 
can be estimated based on the size and position of the uterus. 
A rectovaginal examination may be performed if necessary 
to confi rm uterine size, especially in the woman with a retro-
verted or retrofl exed uterus. 

 APPLICATION TO PATIENT SYMPTOMS 
 Common symptoms relating to the female reproductive sys-
tem include breast lump, vaginal discharge, and abdominal 
cramping. 

 Breast Lump (Case 22.1) 
 A breast lump can be a manifestation of breast cancer, fi brocys-
tic breast changes, infection, or injury. The most common cause 
is fi brocystic breast changes, but any breast lump can be dis-
tressing to a patient. Breast lumps that are nontender, immobile, 
and hard are more suspicious of cancer, whereas lumps that 
are transient, mobile, and painful tend to be less of a cause 
for alarm. Nipple discharge, especially when associated with a 
breast lump, should also be investigated; nipple discharge can 
also be caused by various medications (see Box 22.3). 

although cotesting is preferred. Women aged 65 years and 
older and women who have had a total hysterectomy (re-
moval of the uterus and cervix) should not be screened. 
Some women may require more frequent cervical cancer 
screening. 

 ■   Potassium hydroxide test:  This can be used to detect fungus 
in vaginal secretions. 

 ■   Saline wet preparation:  This can be used to detect blood 
cells, fungus, and bacteria in vaginal secretions. 

 ■   Ultrasound:  If an abnormal mass, size, or shape of the re-
productive organs is palpated, ultrasonography can be used 
to further assess the condition. 

 Special Considerations 
 Pediatric Patients 
 Pediatric patients require additional questions to be asked of 
the parent or guardian. 

 INTERVIEW  Have you noticed any increase in vaginal 
secretions? 

 ABNORMALITIES  An increase in vaginal secretions is nor-
mal just before menarche. This increase in secretions is 
termed  leukorrhea  and is also associated with ovulation 
and with sexual excitement. Normal secretions should be 
distinguished from those caused by infection. Young girls 
will often insert foreign bodies into their vaginas, which can 
lead to infection and vaginal discharge. 

 Examination of the reproductive organs in the pediatric 
female patient is generally limited to the external genitalia. 
Sexual maturity can be rated using the Tanner staging scale 
for breast and pubic hair development (see Table 22.1). If 
pubic hair or breast enlargement occurs before the age of 
8 years,  precocious puberty  is present and should be evalu-
ated. A rectal examination is not part of a routine pediatric 
examination. 

 Geriatric Patients 
 Geriatric patients also require additional questions to be 
asked. 

 INTERVIEW  At what age did you experience menopause? 
Have you noticed any decrease in vaginal secretions? Do 
you experience pain during sexual intercourse because of 
vaginal dryness? Do you take calcium supplements? Do you 
take hormone replacement therapy? 

 ABNORMALITIES  The vaginal mucosa normally thins after 
menopause; this is termed  atrophic vaginitis . A decrease in 
estrogen can also result from oophorectomy and lead to the 
same symptoms. Topical estrogen and lubricating products 
can be used to ease the discomfort of atrophic vaginitis. 
Following menopause, it is also important that women in-
vestigate hormone replacement therapy with estrogen and 
progestin to prevent cardiovascular and bone-related com-
plications. Calcium supplementation can also be benefi cial 
in this group. 
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 Vaginal Discharge (Case 22.2) 
 Vaginal discharge can have many causes. Starting before pu-
berty, leukorrhea occurs and will persist throughout adult-
hood and even past menopause. Abnormal vaginal discharge 
can be caused by various infections. Candidal infections can 
be effectively treated with over-the-counter measures; all 
other infections require diagnosis by a physician and prescrip-
tion therapy. Abnormal vaginal discharge is accompanied by 
other symptoms, such as vaginal itching, odor, burning, and 
dyspareunia. 

 Abdominal Cramping (Case 22.3) 
 Abdominal cramping associated with the menstrual period is 
termed  dysmenorrhea  and is very common. It may also be ac-
companied by other somatic symptoms, such as bloating, ir-
ritability, mood swings, and headaches. Most patients self-treat 
dysmenorrhea and other symptoms of PMS with over-the-
counter medications. Numerous products are available contain-
ing various ingredients such as pain relievers and diuretics. No 
product has been proven to be more effective than any other, 
so product selection is generally based on personal preference. 

C A S E  S T U D Y  2 2 . 1
DO YOU HAVE ANY CHILDREN?  No, not yet. But my 
husband and I have been talking about starting a family 
soon.

Objective Information
Computerized medication profi le:

 ■ Ortho-Tri-Cyclen Lo, one tablet daily; No. 28; Refi lls: 8

Patient in no acute distress
Vital signs not measured

DISCUSSION
The concern in this case centers around the breast lump 
that AL has discovered. Because AL performs monthly 
BSE, she is familiar with her breast tissue and is confi dent 
that this lump is a change from the normal condition. AL 
has no history of fi brocystic breast changes. In addition, 
the lump is unilateral, fi xed, and hard, none of which are 
common characteristics of fi brocystic changes. The lump 
is not painful, which is also more typical of cancer. The 
presence of a family history of breast cancer in a fi rst-
degree relative, coupled with the fact that AL is 37 years 
old without children and is experiencing skin dimpling, is 
very suspicious of breast cancer.

After evaluating and synthesizing all the patient’s 
subjective and objective information, the pharmacist 
concludes that AL’s breast lump is highly suspicious for 
cancer. Because early treatment is more likely to lead 
to clinical cure and AL will feel more at ease once she 
knows what she’s dealing with, the pharmacist advises AL 
to call a local mammography center that provides same-
day appointments and evaluation for breast lumps. The 
pharmacist reassures AL that a thorough examination 
would be the most prudent course of action at this time.

AL is a 37-year-old woman and is in to pick up her refi ll 
for her birth control pill. The pharmacist often chats with 
AL about her job at the dental clinic next door, but she 
seems distracted today. When the pharmacist asks AL 
if everything is all right, AL asks if she can speak to the 
pharmacist in private. The pharmacist invites AL into the 
patient consultation room.

ASSESSMENT OF THE PATIENT
Subjective Information
A 37-YEAR-OLD WOMAN WHO APPEARS DISTRACTED AND SOME-
WHAT UPSET

DO YOU HAVE A SPECIFIC CONCERN TODAY?  I noticed 
a lump in my breast when I got out of the shower this 
morning.

HAVE YOU EVER NOTICED THIS LUMP BEFORE?  No. I do 
monthly breast self-examinations because my mother 
had breast cancer, and this is the fi rst time I’ve ever felt 
anything.

WHERE IN YOUR BREAST IS THE LUMP LOCATED?  On 
the upper and outer portion of my right breast, near my 
armpit.

IS THE LUMP PAINFUL?  No.

DOES THE LUMP MOVE AROUND UNDER THE SKIN?  No. 
It is pretty much in one place.

HOW LARGE IS THE LUMP?  About the size of a pea.

HAVE YOU NOTICED ANY OTHER CHANGES TO YOUR 
BREAST? FOR EXAMPLE, DISCHARGE FROM YOUR 
NIPPLE OR SKIN DIMPLING?  I haven’t noticed any dis-
charge, but I did notice almost an orange peel feel on 
the side with the lump.

DO YOU HAVE YOUR MENSTRUAL PERIOD RIGHT NOW? 
I’ve been taking birth control pills since I was 15, which 
keeps me pretty regular. I’m expecting my period next 
week.

DO YOU HAVE A HISTORY OF BREAST TISSUE CHANGES 
THAT WAX AND WANE WITH YOUR MENSTRUAL CYCLE? 
No. Like I said, I do self-exams and have never noticed 
this before.

PATIENT CARE PLAN

Patient Name: AL
Medical Problems:

No known medical problems
Oral contraceptive use

Current Medications:
Ortho-Tri-Cyclen Lo, one tablet daily
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S: A 37-year-old woman complaining of a pea-sized 
lump in her breast that she discovered today. 
Patient appears to be distracted. The lump is 
nontender, immobile, and located in the upper 
outer quadrant of the right breast. Patient reports 
skin dimpling and a family history of breast can-
cer. Performs monthly BSE.

O: Patient in no acute distress; vital signs not measured

A: 1. Breast lump suspicious for cancer by history

P: 1.  Advise patient to call for same-day appoint-
ment at a local mammography center for evalu-
ation of breast lump and appropriate referral.

2.  Schedule follow-up phone call with the patient in 
1 week to ascertain outcome of mammography.

Pharmacist:  Jill Delaney, Pharm.D.

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Differentiate the varying characteristics of breast cancer 
versus fi brocystic breast changes. 

  2. Discuss the benefi ts and limitations of BSE. 
  3. Compare and contrast the various interview questions 

that are useful in differentiating between breast cancer 
and fi brocystic breast changes. 

  4. Discuss the American Cancer Society’s recommenda-
tions for breast cancer screening. List the known risk 
factors for breast cancer. 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. How would the pharmacist’s assessment and plan 
change if AL had painful nodules in both breasts similar 
to those she used to experience in conjunction with her 
menstrual cycle? 

  2. A 24-year-old woman complains of nodularity in her 
breasts that comes and goes in conjunction with her 
menstrual cycle. She currently drinks approximately six 
diet colas a day. What would be your assessment and 
plan for this patient? 

C A S E  S T U D Y  2 2 . 2
SM is a 23-year-old pregnant woman who returns to the 
pharmacy 2 weeks after having a prescription fi lled for a 
urinary tract infection (UTI). She comes in today and asks 
the pharmacist if there is something over the counter 
she can use to treat what she thinks is a yeast infection.

ASSESSMENT OF THE PATIENT
Subjective Information
A 23-YEAR-OLD PREGNANT WOMAN WITH A YEAST INFECTION

HAVE YOU EVER HAD A YEAST INFECTION BEFORE?  Yes, 
once a few years ago.

WHAT DID YOU USE TO TREAT THE PREVIOUS INFEC-
TION?  I found some cream over the counter that I used.

WAS THE TREATMENT EFFECTIVE?  Yes. It started to 
relieve symptoms right away.

WHAT SYMPTOMS DO YOU HAVE NOW THAT MAKE 
YOU THINK YOU HAVE A YEAST INFECTION?  I’m having 
a lot of vaginal itching and burning, and I have a thick 
discharge that is kind of white and lumpy.

DOES THE DISCHARGE HAVE AN ODOR?  Not really.

ARE YOU HAVING ANY BURNING WHEN YOU URINATE? 
Not that I’ve noticed. I mean, the whole area is kind of 
infl amed, but there is no particular burning there, not 
like the symptoms I had with the UTI.

WHAT PRESCRIPTION MEDICATIONS ARE YOU TAKING? 
I take a prenatal vitamin and just fi nished that antibiotic 
for the UTI.

DO YOU TAKE ANY NONPRESCRIPTION MEDICATIONS? 
I will sometimes use some acetaminophen for head and 
backaches.

WHEN WAS YOUR LAST PAP SMEAR?  I had one before I 
got pregnant, about 8 months ago.

Objective Information
Computerized medication profi le:

 ■ Prenatal vitamin one tablet daily; No. 30; Refi lls: 11

 ■ Nitrofurantoin 100 mg four times daily; No. 40; Refi lls: 0

Patient in no acute distress
Vital signs not measured

DISCUSSION
Because vaginal discharge can be physiological or 
pathological, the pharmacist must ask questions to elicit 
distinguishing symptoms. In the case of SM, her symp-
toms are consistent with a candidal or yeast infection. 
Risk factors that SM has for vulvovaginal candidiasis 
include pregnancy and recent antibiotic therapy. Her in-
fection does not appear to be either chronic or recurrent 
because it has been years since her last episode. SM 
receives regular gynecologic care but is considered a 
“complicated” patient due to her pregnancy and should 
thus be referred for treatment.

The pharmacist lets SM know that although she had 
success with an over-the-counter treatment in the past, 
because of her pregnancy, she should talk to her OB/
GYN about the yeast infection and will probably need 
to go in for a workup to obtain treatment. The phar-
macist also tells SM that she should wear natural-fi ber, 
loose-fi tting undergarments until the yeast infection 
resolves.
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 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. SM comes back to the pharmacy in 3 weeks and says 
she’s having the same symptoms again. What would the 
pharmacist’s assessment and plan be now? 

  2. An 18-year-old woman comes into the pharmacy seek-
ing treatment for a yeast infection. This is the third time 
she has purchased such a product at the pharmacy, and 
she has never seen a gynecologist. What questions 
should the pharmacist ask to evaluate her situation? 

 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. Compare and contrast the common signs and symp-
toms associated with vulvovaginal candidiasis and bac-
terial vaginosis infections. 

  2. What are some risk factors for developing vulvovaginal 
candidiasis? 

  3. Which patients are considered “complicated” and should 
not use over-the-counter treatment for yeast infections? 

  4. How would you differentiate a vaginal infection from 
atrophic vaginitis in an elderly woman? 

  5. What type of discharge normally occurs during preg-
nancy? 

PATIENT CARE PLAN

Patient Name: SM
Medical Problems:

Resolving UTI
Current Medications:

Prenatal vitamins: one tablet daily
Nitrofurantoin 100 mg, one capsule four times daily

S: A 23-year-old pregnant woman complaining 
of a “yeast infection.” Infection has occurred 
following a 10-day course of nitrofurantoin for 
a UTI. Denies malodorous discharge. Describes 

discharge as “white and lumpy.” Is also experi-
encing vaginal itching and burning. Compliant 
with medications.

O: Patient in no acute distress; vital signs not 
measured

A: Probable vulvovaginal candidiasis secondary to 
antibiotic therapy

P: 1.  Refer to physician for treatment because 
patient is currently pregnant.

Pharmacist:  Jamie Hanson, Pharm.D.

C A S E  S T U D Y  2 2 . 2  ( c o n t i n u e d )

C A S E  S T U D Y  2 2 . 3

AH is a 15-year-old adolescent girl who comes to the 
pharmacy with her mother searching for an over-the-
counter remedy for PMS. After looking through the 
aisles, AH’s mother approaches the pharmacist and asks 
for some help in selecting a product.

ASSESSMENT OF THE PATIENT
Subjective Information
A 15-YEAR-OLD ADOLESCENT GIRL WHO COMPLAINS OF PMS

HOW LONG HAVE YOU HAD PMS?  Pretty much ever 
since I started my period a few months ago. I feel ter-
rible and have asked to stay home from school a few 
times. My mother is concerned.

WHAT MEDICATIONS HAVE YOU TRIED IN THE PAST?  Just 
Tylenol, really.

DID YOU FIND MORE RELIEF FROM THE TYLENOL?  Kind 
of. But I still felt lousy enough to stay home from school.

WHAT PMS SYMPTOMS DO YOU HAVE?  It is the worst the 
fi rst couple days of my period. I have terrible cramps, a 
headache, and I feel swollen and bloated, like a hot air 
balloon.

WHEN DO YOU TAKE THE MEDICATIONS YOU’VE TRIED IN 
THE PAST?  As soon as I have the fi rst cramp or headache.

DO YOU HAVE PMS WITH EVERY PERIOD?  So far, yes.

ARE YOU ALLERGIC TO ANY MEDICATIONS?  No.

DO YOU TAKE ANY PRESCRIPTION MEDICATIONS?  No.

DO YOU HAVE ANY MEDICAL CONDITIONS?  No.

DO YOU TAKE ANY OTHER NONPRESCRIPTION MEDICA-
TIONS?  No.

Objective Information
Patient in no acute distress
Vital signs not measured

DISCUSSION
When a woman complains of dysmenorrhea, any number 
of suggestions can be made for treatment options. As in 
AH’s case, primary dysmenorrhea is not a cause for alarm. 
If an older patient presents for whom dysmenorrhea is a 
new or signifi cantly worsened symptom, however, further 
investigation is warranted because the cause could be 
a gynecologic pathology. In this case, AH is experienc-
ing abdominal cramping, headaches, and bloating, so 
pain relief and a diuretic would be helpful symptomatic 
treatment. The pharmacist recognizes that choosing a 
combination product, such as Midol, will reduce the pill 
burden and increase adherence for a young patient.
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 S e l f - A s s e s s m e n t  Q u e s t i o n s 

  1. What is the difference between primary and secondary 
dysmenorrhea and how are they treated differently? 

  2. What is the treatment of choice for PMDD? 
  3. What are the common signs and symptoms of PMS? 
  4. What medications may be useful in the treatment of 

PMS and what symptoms do they specifi cally target? 
  5. What signs and symptoms, if they present along with 

abdominal cramping, should result in a patient’s referral 
to a physician? 

 C r i t i c a l  T h i n k i n g  Q u e s t i o n s 

  1. AH returns to the pharmacy a month later and says she 
is still experiencing PMS symptoms and now has in-
creased irritability and mood swings. The Midol doesn’t 
seem to be working effectively. What would be your as-
sessment and plan for this situation? 

 2. A 42-year-old woman comes into the pharmacy look-
ing for something to relieve abdominal cramps. She 
says that she hasn’t had cramps like this in years. What 
would be your assessment and plan for this situation?

There are a number of practical skills with which the phar-
macist should be equipped in order to comprehensively 
assess a female patient. The following is a list of possi-
ble activities that could be incorporated into a skills lab 
session to give the student an opportunity to learn and 
practice the skills necessary to assess conditions related 
to the female patient.

 ● Patient interview and nonprescription drug product selec-
tion for a female presenting with primary dysmenorrhea 
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After evaluating AH’s subjective and objective 
information, the pharmacist recommends that AH take 
Midol Complete, two caplets every 6 hours as needed 
and not to exceed six caplets per day. AH should take 
this medication with a full glass of water starting the day 
before she expects her period to begin. This will provide 
coverage before the onset of symptoms and may help 
to prevent the symptoms before they start. This medica-
tion contains acetaminophen to help with the cramps 
and headache, caffeine to help with the bloating, and an 
antihistamine to relieve swelling due to water retention 
during the menstrual period. Some nonpharmacological 
therapies that the pharmacist recommends for AH’s dys-
menorrhea include use of a heating pad or warm baths 
to help relieve the cramps.

Current Medications:
No current medications

S: A 15-year-old adolescent girl complaining of dys-
menorrhea and PMS. Specifi c symptoms include 
abdominal cramping, headache, and bloating 
during the fi rst couple of days of her menstrual 
period. Denies other medical problems. Denies 
allergies to medications. Has tried Tylenol without 
complete relief. Has had PMS since menarche.

O: Patient in no acute distress; vital signs not measured

A: PMS with primary dysmenorrhea

P: 1.  Recommend Midol Complete, two caplets 
every 6 hours PRN, not to exceed six caplets 
in 24 hours. Take with a full glass of water the 
day before anticipated symptom onset.

2.  Use heating pad or warm baths PRN for ab-
dominal cramping.

Pharmacist:  Sue Ellen Hardy, Pharm.D.

Skill Development Activities

symptoms. Treatment should be personalized for the 
patient’s unique symptoms.

 ● Patient counseling on breast and cervical cancer 
screening recommendations

 ● Patient interview to determine the likely cause of ab-
normal vaginal discharge and recommendation of self-
care or referral to a physician based on etiology

PATIENT CARE PLAN

Patient Name: AH
Medical Problems:

No signifi cant medical history
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Answers to Self-Assessment Questions

CHAPTER 1
1. Pharmaceutical care is a philosophy of caring about the 

patient’s welfare through the responsible provision of 
drug therapy. The drug therapy should achieve definite 
health outcomes that improve a patient’s quality of life.

2. Please refer to the discussion of the pharmacist’s respon-
sibilities within the pharmaceutical care process in the 
Pharmaceutical Care section.

3. The primary responsibility of a pharmacist who provides 
pharmaceutical care to patients is to identify, resolve, 
and prevent drug-related problems. For the pharmacist 
to adequately do this, he or she must continuously assess 
patient information, both subjective and objective. Thus, 
a pharmacist cannot provide pharmaceutical care with-
out patient assessment.

CHAPTER 2
 1. Culture is a complex pattern of shared meanings, beliefs, 

and behaviors that are learned and acquired by a group 
of people during the course of history. Culture reflects the 
whole of human behavior, including values, attitudes, and 
ways of relating to and communicating with each other. 
■ Ethnocentrism is the belief that one’s own group or 

culture is superior while expressing disdain and con-
tempt for other groups and cultures. 

■ Prejudice is the preconceived judgment or opin-
ion of another person based on direct or indirect 
experiences.

■ Stereotypes are fixed perceptions or images of a 
group while rejecting or ignoring the individual exis-
tence within that group.

 2. The three most common cultural variables that affect 
patient assessment include (1) health beliefs and prac-
tices, (2) family relationships, and (3) communication.

 3. Ways to enhance cultural sensitivity include the fol-
lowing: do a cultural self-assessment; get to know the 
patient and members of the patient’s family, if possible; 
listen actively and observe the patient’s verbal and non-
verbal cues; develop a genuine tolerance, acceptance, 
and respect for the patient’s cultural values; ask ques-
tions about different features of your patient’s culture; 
have a nonjudgmental approach with your patient; be 
empathetic; be willing to encounter new experiences; 
and get to know others in various cultural groups.

CHAPTER 3
1. Comfortable room temperature, sufficient lighting, quiet 

surroundings, clean and organized setting, 4- to 5-ft 
distance between the patient and the pharmacist, private 
area, and equal-status seating

2. Open-ended questions are most useful in beginning 
a patient interaction, starting a new set of questions, 
or when the patient switches to a new topic. Closed-
ended questions are most useful in obtaining detailed 
information. They also assist in speeding up the patient 
interaction

3. Timing, location, quality or character, quantity or sever-
ity, setting, aggravating and relieving factors, and associ-
ated symptoms

4. By asking open-ended questions (e.g., what medications 
do you take and how often do you take them?), having 
the patient describe his or her daily routine for taking 
medications, asking the patient how often he or she 
needs to obtain a new supply of medication, and review-
ing pharmacy refill records

CHAPTER 4
1. Inspection, palpation, percussion, and auscultation. For 

a description of each, please review the “Methods of 
Assessment” section.

2. See Box 4.1.
3. For key points in assessing pediatric patients, review the 

“Pediatric Patients” section.

CHAPTER 5
1. BMI � (weight [lb] / height [in.]2) � 703 � (277 / 742) �

703 � 35.5, which is classified as obese
2. See the “Vital Signs” section.
3. See the “Vital Signs” section.
4. Follow these guidelines:

■ Always check for appropriate cuff size.
■ Always make sure that the patient’s arm is well sup-

ported and at heart level.
■ Allow the patient at least 5 minutes to rest and relax 

before obtaining a blood pressure reading.
■ If a measurement (systolic or diastolic) needs to be 

rechecked, the cuff should be completely deflated 

445-454_Jones_Answers_final.indd   445445-454_Jones_Answers_final.indd   445 5/23/15   5:09 AM5/23/15   5:09 AM



446 Answers to Self-Assessment Questions

of usual movements, and vocalizations. For full list of 
behaviors in each of these categories, see Box 7.2. 

8.  Increased heart rate, increased respiratory rate, pallor, 
sweating, fatigue, swelling, and redness

CHAPTER 8

Rash

 1. The patient’s history of new occupational exposure is an 
excellent starting point. He presents with erythematous 
papules and scaling. The fact that the rash is localized 
to the arms below the elbows indicates contact derma-
titis. The fact that he worked in the auto shop for just 
a couple of weeks before the rash began indicates the 
possibility of contact with something in the shop that is 
causing irritation.

 2. Poison ivy dermatitis can be contracted by touching an 
inanimate object that came in contact with the plant 
resin. Such objects can include tools, clothes, and shoes. 
Resin can stay on these objects for months if not cleaned 
appropriately. It can also be contracted by touching an 
animal, such as a cat or dog, that has run through the 
poison ivy and gotten the resin on its skin.

Folliculitis

 1. Folliculitis is inflammation of a hair follicle. His condi-
tion started out as a pimple (consistent with folliculitis), 
but it has progressed to form a painful erosion with a 
central necrotic plug. The spreading of folliculitis to sur-
rounding tissue indicates development of furunculosis.

 2. A small area of erythematous papules and pustules is not 
consistent with folliculitis. This would be suggestive of a 
new, developing rash.

 3. The patient used the same antibiotic ointment a year 
ago. Before an allergic reaction takes place, a person 
must first be exposed to the antigen that triggers an 
immune response. The next time the person comes in 
contact with the allergen, a reaction will occur. Use of 
the antibiotic ointment with a known sensitizer indicates 
a possible allergic reaction.

Drug-Induced Photosensitivity

 1. Photoallergy usually follows topical application of a 
drug and is immunologically mediated, which requires 
previous sensitization. This is the first time the patient 
has used doxycycline. Her sunburn is also limited to the 
area of exposure but photoallergy would likely spread 
into areas not exposed to the sun.

 2. This is the first time the patient has had trouble with sun 
exposure with a duration less than her usual exposure. 
Area affected is limited to area exposed to sun and this 
is the first time the patient has been exposed to this 
medication.

CHAPTER 9

Red Eye

 1. Viral conjunctivitis caused by adenovirus is the most 
common form of conjunctivitis.

and a new reading obtained after waiting at least 1 to 
2 minutes. 

■ Always deflate the cuff at an appropriate speed 
(�2 mm Hg/sec). 

CHAPTER 6 

 1. 1,750 kcal (25 kcal/kg), 70 g of protein (1.0 g/kg), and 
2,100 mL (30 mL/kg)

 2. Marasmus, kwashiorkor, and mixed marasmus-
kwashiorkor

 3. See Table 6.4.
 4. Anorexia nervosa is a syndrome characterized by self-

starvation, extreme weight loss, disturbance of body 
image, and intense fear of becoming obese, whereas 
bulimia nervosa is characterized by binge eating that 
is usually followed by some form of purging, such as 
self-induced vomiting, laxative abuse, or associated 
behaviors (e.g., diuretic use, diet pill use, or compulsive 
exercising).

 5. See discussion regarding obesity on pages 77 and 79.
 6. See Table 6.8.
 7. See Box 6.5.
 8. Qualitative dietary assessment may be completed using 

the semiquantitative food frequency questionnaire or by 
completing a dietary history.

 9. Weight, height, and weight-to-height ratios are most 
commonly used to assess growth. Additional measures 
of growth include head circumference as well as recum-
bent length and stature (in children), knee height, and 
elbow breadth and frame index (i.e., size of body frame).

 10. Skinfold thickness measurements provide an estimate of 
body fat stores.

 11. The most commonly employed measure to assess somatic 
protein status is based on the creatinine level.

 12. See Table 6.9.

CHAPTER 7 

 1. Acute pain is related to an event, is linear in nature, has 
a beginning and an end, has a positive connotation, has 
a treatment goal of pain relief, and demonstrates physi-
ological manifestations of pain. Chronic pain is related 
to a situation, is circular in nature, has no definite begin-
ning and no end in sight, has negative connotations, has 
a treatment goal of pain prevention, and often does not 
result in any physiological changes. 

 2. Somatic pain is often characterized as throbbing, burn-
ing, or pricking. Visceral pain is usually described as 
deep, dull, aching, dragging, squeezing, or pressure-like. 

 3. Self-report
 4. P, palliative or precipitating factors associated with the 

pain; Q, quality of the pain; R, region where the pain 
is located or radiation of the pain; S, subjective descrip-
tion of severity of the pain; T, temporal or time-related 
nature of the pain

 5. Faces pain scale, poker chip scale, and color scales
 6. Behavior and physiological
 7. In both children and the elderly, behavioral manifesta-

tions may include impaired or changed physical or social 
functioning, facial expressions, body movements, lack 
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Sinusitis

 1. Signs of sinusitis include mucopurulent nasal discharge, 
abnormal transillumination, poor response to deconges-
tants, and headaches that respond poorly to analgesics. 
Symptoms of sinusitis include colored nasal discharge, 
nasal congestion, facial pain, maxillary toothache, fever, 
and cough.

 2. Frontal sinus involvement often results in frontal head-
ache. Maxillary sinus involvement can cause pain in 
the cheek area or teeth. Ethmoid sinus involvement can 
result in pain deep and medial to the eye.

 3. Antibiotics are only indicated if the infection is bacterial 
in nature. Signs that this may be the case include persis-
tent, unimproved symptoms for more than 10 days and 
fever above 102°F. Sudden worsening of symptoms after 
initial improvement may also suggest bacterial infection.

Sore Throat

 1. Viral pharyngitis is often accompanied by cough and 
rhinorrhea, and concurrent conjunctivitis may be pres-
ent. Bacterial pharyngitis is likely to be more sudden in 
onset, and tonsillar inflammation and exudate are often 
identified, as are inflamed cervical lymph nodes.

 2. Abscesses, rheumatic fever, and streptococcal glomerulo-
nephritis

 3. To provide rapid confirmation of GAS in the office 
environment, a rapid antigen detection test should be 
performed if there is a high likelihood of a bacterial eti-
ology of the infection. Positive results indicate the need 
for antibiotic therapy to avoid serious sequelae.

CHAPTER 11

Dyspnea

 1. See Boxes 11.1, 11.2, and 11.6.
 2. Pulmonary: chronic obstructive pulmonary disease, 

asthma, emphysema
  Cardiac: congestive heart failure, coronary artery disease
  Emotional: anxiety
 3. When do you become short of breath? What brings it 

on? Exertion? At rest? Lying down? What relieves it? 
Does it occur at any specific time of day? At night? If 
so, how many pillows do you need to use to sleep com-
fortably at night? Any other symptoms? Chest pain? 
Wheezing? Fever? Cough? Any bluish discoloration 
(cyanosis) around the lips, nose, fingers, or toes? Do you 
smoke? Have you smoked in the past?

 4. See Table 11.8.
 5. Typical signs and symptoms of respiratory distress 

include severe shortness of breath or tachypnea, use of 
accessory muscles, cyanosis of lips, nostrils, or wheezing.

Cough

 1. How long have you had the cough? What time of the 
day does it usually occur? Early morning? Does it wake 
you up at night? Do you cough up any sputum, or is it 
a dry, hacking cough? What makes the cough worse? 
What relieves it? Do you have any other symptoms with 
it? Fever? Chest pain? Runny nose? Nasal congestion?

 2. Signs and symptoms of primary open angle-closure glau-
coma include blurred or hazy vision, halos around lights, 
headache (around the eye), ocular pain or discomfort, 
nausea, vomiting, diaphoresis, and abdominal pain.

 3. The hallmark symptom of allergic conjunctivitis is 
itching.

 4. A history of injury to the eye, loss of vision, or pain inside 
the eye are all indications of possible emergency situa-
tions, such as retinal detachment or iritis. In these situ-
ations, refer the patient to the nearest emergency room. 
Urgent referral to a physician should occur for symptoms 
of blurred vision or seeing halos around lights. These 
symptoms may be from glaucoma, which can cause 
permanent damage or blindness if the eye is untended. A 
fever in conjunction with a red eye that is swollen or ten-
der to the touch may represent periorbital cellulitis. Refer 
these patients to their primary care provider immediately.

 5. Viral and bacterial conjunctivitis are highly contagious. 
To prevent the spread of these conditions, appropri-
ate hygiene and hand washing should be reinforced. 
Strategies include thorough hand washing, avoiding 
sharing towels, proper disposal of tissues, and replace-
ment of contact lenses (if worn).

 6. PERRLA, pupils are equal, round, and reactive to light 
and accommodation; EOMI, extraocular muscles intact

Ear Pain

 1. Refer to Box 9.5 and Box 9.6.
 2. Risk factors for AOM in children include conditions that 

lead to malformation of the eustachian tube, a history 
of recurrent AOM or respiratory tract infections in a 
sibling, attending day care, parental smoking, and early 
age at first episode of AOM and winter months.

 3. Fungal pathogens are more common in otitis externa.
 4. Conductive hearing loss occurs because of a mechanical 

problem in the outer or middle ear. Causes of conductive 
hearing loss can often be treated and include buildup of 
cerumen in the ear canal, damage to the ossicles, static 
fluid buildup following an episode of AOM, and others. 
Sensorineural hearing loss occurs when the nerve end-
ings that detect sound in the ear are injured, diseased, 
or otherwise not working correctly. Sensorineural hear-
ing loss often cannot be reversed. Some common causes 
for sensorineural hearing loss include acoustic neu-
roma, age-related hearing loss, childhood infection with 
measles, mumps, scarlet fever and meningitis, Ménière’s 
disease, and certain medications. The Weber and Rinne 
tests can be used to distinguish conductive hearing loss 
from sensorineural hearing loss.

CHAPTER 10

Headache Pain

 1. Pain is usually located unilaterally in the area of the 
temple. It generally starts out dull, then intensifies to a 
pulsating or throbbing pain.

 2. Changes in daily routine (eating and sleeping patterns 
for instance) may precipitate migraine headache pain. 
In women, the onset of migraine often coincides with 
monthly hormone fluctuations.
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 3. The S3 heart sound is an abnormal heart sound that 
occurs immediately after the normally occurring first 
and second heart sounds. The third heart sound is a sign 
of volume overload in the ventricle and, thus, can occur 
with heart failure.

Palpitations

 1. Common symptoms of arrhythmias include palpita-
tions, shortness of breath, dizziness/light-headedness, 
syncope, nervousness, and anxiety. Signs associated with 
arrhythmia include an irregular heart rhythm, normal 
heart rate, bradycardia or tachycardia, and an abnormal 
electrocardiogram.

 2. Medications that may induce palpitations are digoxin, 
sympathomimetic amines, antiarrhythmics, terfenadine 
(when used with erythromycin or ketoconazole), caf-
feine, bronchodilators, decongestants, appetite suppres-
sants, amphetamines, and antidepressants.

 3. The electrocardiogram is a graphic illustration of the 
heart’s electrical impulses that occur during the cardiac 
cycle. Because it provides an illustration of the heart’s 
rhythm, it is useful in identifying an abnormal heart 
rhythm or, in other words, an arrhythmia.

Risk Factors for CHD

 1. HDL is the “good cholesterol” that is responsible for 
removal of cholesterol from the arterial wall and periph-
eral tissues and carrying it back to the liver for disposal. 
LDL is considered the “bad cholesterol” and is the 
subfraction that lodges into the arterial wall, becomes 
oxidized, and stimulates the development of atheroscle-
rotic plaque. 

 2. A patient is classified as having ASCVD if he or she has 
coronary artery disease, ischemic heart disease, cerebro-
vascular accident, transient ischemic attack, or periph-
eral vascular disease.

 3. The statin benefit groups are listed in Box 12.9.

CHAPTER 13
 1. ■ Age: males, �45 years; females, �55 years

■ Sex: women are at lower risk than men until after 
menopause

■ Familial predisposition
■ Hyperlipidemia (high LDL or low HDL cholesterol)
■ Hypertension
■ Diabetes
■ Cigarette smoking

 2. See Box 13.1

 3. INTERVIEW Describe the type of pain that you are 
experiencing. Is it burning, aching, cramping? How 
long have you been experiencing it? Did it come on 
suddenly or gradually? What brings it on? What makes 
it better or go away? Does it come on with walking 
or activity? If yes, how many blocks can you walk 
before the pain begins? Have you recently started a new 
exercise program?

  ABNORMALITIES Leg pain associated with PAD usu-
ally is an aching/cramping/weak type of pain brought on 
by walking or exertion and is relieved with rest. As the 

 2. See Tables 11.6 and 11.7.
 3. Bronchophony: an increase in loudness and clarity 

of vocal resonance as heard through the stethoscope 
when it is placed over the lungs; egophony: a nasal or 
bleating quality of voice sounds as heard through the 
stethoscope when it is placed over the lungs; whis-
pered pectoriloquy: an increase in the loudness and 
clarity of vocal resonance when the person whispers, 
as heard through the stethoscope when it is placed 
over the lungs

Wheezing

 1. See Box 11.1.
 2. Exposure of sensitive patients to inhalant allergens (e.g., 

tobacco smoke, animal dander, dust mites, fungi/molds, 
pollen, exercise). See Box 11.8 for medications that may 
induce wheezing in sensitive patients.

 3. Pulmonary functions tests (arterial blood gases, spirome-
try, oxygen saturation), peak expiratory flow rate, obser-
vation for shortness of breath or respiratory distress

 4. See Table 11.9.

CHAPTER 12

Chest Pain

 1. See Table 12.1.
 2. Factors that may precipitate angina include exercise 

or strenuous activity, activity that involves use of arms 
above the head, cold environment, emotional stress, 
extreme fear or anger, and coitus.

 3. Do you ever have any chest pain or discomfort? If yes:
Onset and duration: When did the pain start? How 

long did it last? Have you had this type of chest 
pain before? How often do you experience the 
chest pain?

Characteristics: Describe the pain. Is it a severe crushing 
or pressure feeling or sharp/stabbing pain? Burning 
sensation?

Location: Where is the pain? Does it radiate to any other 
areas?

Cause: What brought on the pain? Physical exertion? 
Cold weather? Intercourse? Stressful situation?

Relief: What relieves the pain? Rest or nitroglycerin?
Symptoms: Do you experience any other symptoms? 

Nausea/vomiting? Sweating? Shortness of breath? 
Light-headedness?

Dyspnea

 1. Symptoms of heart failure include shortness of breath, 
dyspnea on exertion, orthopnea, paroxysmal noctur-
nal dyspnea, peripheral edema, cough, weakness, and 
fatigue. Objective signs include tachycardia, S3 gallop, 
left ventricular hypertrophy, rales, weight gain, increased 
blood urea nitrogen, jugular venous distension, hepato-
megaly, and hepatojugular reflex.

 2. Medications that may induce or worsen heart failure 
include �-blockers, calcium channel blockers, amphet-
amines, nonsteroidal anti-inflammatory drugs, cortico-
steroids, estrogens, hydralazine, methyldopa, prazosin, 
and minoxidil.
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Change in Bowel Habits

1.  See the “Diarrhea” section on page 257.
2.  Describe your diarrhea to me. How many bowel move-

ments do you have per day? How has this changed over 
the last 4 weeks? Has the appearance/color of your bowel 
movements changed? Describe this change to me. Do you 
have any other symptoms along with your diarrhea? Any 
blood in your stool? Abdominal pain? Fatigue? Fever? 
Dizziness? Weakness? What makes it better? What makes 
it worse? What treatment have you tried? Does it help?

3.  See Box 14.12.
4.  See Box 14.12.

CHAPTER 15

Abdominal Pain

 1. Interview questions that may be useful in differentiating 
abdominal pain include:
Onset and duration: When did the pain start? Did the 

pain start suddenly? How long does it last? How does 
it change through the day? Have you had this type of 
abdominal pain before? How often do you experience 
abdominal pain? 

Characteristics: Describe the pain. Is it severe and stab-
bing or dull and constant? Aching? Cramping? Burn-
ing? Gnawing? Have you ever had this type of pain 
before? Is it the same or different? How severe is it? 

Location: Where is the pain located? Does the pain ra-
diate to any other areas? What brings on the pain? 
What makes it worse? Does it get worse with food 
intake? Does it get worse with change in position? 

Relief: What relieves the pain? Food? Lying down? 
Symptoms:  Do you experience any other symptoms 

with it? Nausea? Vomiting? Diarrhea? Itching? Yel-
low skin? 

 2. Signs and symptoms of cholelithiasis or cholestasis 
include abdominal pain, nausea, vomiting, anorexia, 
fever, mildly elevated serum bilirubin, and mildly elevat-
ed serum alkaline phosphatase. 

 3. See Box 15.3. 

Ascites

 1. A fluid wave can sometimes be felt in people without 
ascites and, conversely, may not occur in patients with 
early ascites. 

 2. See Box 15.8. 
 3. First, percuss for areas of dullness and resonance on the 

abdomen with the patient supine. Mark the area. Then, 
have the patient lie on one side and again percuss for 
tympany and dullness. Mark the area. The dullness will 
change positions in patients with ascites because ascitic 
fluid characteristically sinks with gravity. Percussion 
gives a dull note in the dependent areas of the abdo-
men. The dullness will shift to the more dependent side, 
whereas the tympany will shift to the top.

Jaundice 

 1. See Table 15.2. 
 2. See Box 15.3. 

disease progresses, the distance the patient can walk 
before experiencing leg pain will decrease. Keep in mind 
that leg cramping at night is common in elderly patients 
and pregnant women, so this may not be a sign of PAD. 
Leg pain associated with DVT does not typically go 
away with rest.

  INTERVIEW Any history of smoking, high blood pres-
sure, high cholesterol, diabetes, heart problems, recent 
trauma, bed rest, surgery, prior VTE, or hypercoagulable 
state?

  ABNORMALITIES History of smoking, high blood pres-
sure, high cholesterol, diabetes, and heart problems are 
more associated with development of PAD, whereas 
recent trauma, bed rest, surgery, prior history of VTE, 
or hypercoagulable state more likely will lead to a DVT.

CHAPTER 14

Abdominal Pain 

 1. See Box 14.3. 
 2. See Box 14.1. 
 3. How would you describe your pain? Can you point 

to where the pain is? What makes your pain better? 
What makes your pain worse? Do you have any other 
symptoms that occur when you are having your pain? 
Describe them for me. 

 4. Presence of severe unrelenting pain; blood in vomitus or 
stool; decreased nutritional intake; weight loss; pallor 
or fatigue; previous history of PUD, GERD, or gastroin-
testinal bleeding; history of self-treatment that has been 
ineffective; if concomitant chronic diseases are flaring 
(e.g., increased shortness of breath from COPD or CHF, 
increased palpitations in heart patient).

Nausea and Vomiting

 1. Ask all the regular questions, but add the following: 
Have you been experiencing any fecal incontinence? 
How much water do you drink per day? How many 
meals do you eat per day? Do you eat fruit and vegeta-
bles? Describe your normal day to me. Are you able to 
complete all your normal activities? Cooking? Cleaning? 
Laundry? If not, how much can you do? Do you ever feel 
confused? 

 2. Ask all the regular questions, but add the following: 
What does the child’s typical diet include? Has the child 
been able to hold down fluids? Does the child cry if 
you press on his or her abdomen? Did the child sustain 
an injury to the head before the nausea and vomiting 
started? Has the child been near any toxic or poisonous 
materials such as household cleaners? 

 3. How are you or your child feeling? Are you having any 
other symptoms besides the vomiting and diarrhea? 
Can you describe them for me? Do you feel like you 
have to drink all the time? Have your bathroom habits 
changed? If so, how? Are you experiencing any dry 
mouth, dizziness, fatigue, or fever? Has your child’s 
behavior changed? If so, how? Do your children have 
tears when they cry? Do they have the same number of 
wet diapers?

 4. See Box 14.9. 

445-454_Jones_Answers_final.indd   449445-454_Jones_Answers_final.indd   449 5/23/15   5:10 AM5/23/15   5:10 AM



450 Answers to Self-Assessment Questions

■ min indicates the minimum of SCr/� or 1, and max 
indicates the maximum of SCr/� or 1 

  eGFR (mL/min/1.73 m2) � 141 � (1.5/0.9)�0.411 � 
(1.5/0.9)�1.209 � 0.99370 � 46 mL/min/1.73 m2

CHAPTER 17

Musculoskeletal Pain

 1. The pain of gout is typically sudden in onset with extreme 
tenderness. Usually, no history of recent injury will be 
recalled. Normally localized to a very specific area, the pain 
often has a “burning” quality. Many times, patients with 
gout also have associated risk factors that will lead to either 
increased production or decreased excretion of uric acid. 

 2. Questions pertaining to the diagnosis of gout should 
revolve around the onset and quality of pain, any recent 
injuries or trauma to the area, current medications, and 
concomitant disease states. Also important is social his-
tory, particularly recently, to determine if anything has 
“triggered” an attack. Answers that reflect chronic mod-
erate pain or current injury would eliminate the diagnosis. 

 3. Because of the nature of the disease,  nonpharmacological 
therapies do not have a large role in the treatment of 
gout. Patients should be counseled to avoid any foods 
that may trigger an attack. Patients should also avoid 
alcohol, especially in excessive quantities. Cold applied 
directly to the area may be of some relief for the burning 
sensation associated with gout. 

Musculoskeletal Swelling or Edema

 1. See Table 17.4. 
 2. The important symptoms to establish when differentiat-

ing between OA and RA include the presence of inflam-
mation, distribution of the disease, whether symmetrical 
involvement is present, and any pertinent laboratory 
results. The general condition of the patient should also 
be assessed through subjective questioning because RA is 
often associated with a chronic illness state. 

 3. Nondrug therapy consisting of rest, exercise, and heat is 
also part of the regimen for treating RA. Both physical 
and occupational therapy, as well as ongoing emotional 
support, may be of benefit to the patient. In patients 
with disease that is difficult to manage, surgical removal 
of the synovium may be an option. 

Osteoporosis

 1. See Box 17.3. 
 2. Estrogen would likely not be a choice for treating EC 

because of her history of breast cancer. 
 3. Bisphosphonate therapy should be used with caution in 

persons suffering from GERD as it may exacerbate the 
condition.

CHAPTER 18

Headache Pain

 1. Migraine pain is usually located unilaterally in the area 
of the temple. It generally starts out dull, then intensifies 
to a pulsating or throbbing pain. Tension headache pain 

 3. HCV has a higher chronic carrier rate (80%) than HBV 
(20%). HCV evades the immune system more read-
ily and mutates more rapidly than HBV. Subsequently, 
patients generally have less of an immune response to 
HCV than to HBV. The majority of patients with acute 
and chronic HCV infection are asymptomatic. The more 
of an immune response a patient has, the more severe 
the signs and symptoms that he or she will experience. 
Because the body is less able to rid itself of the initial 
infection, there is a high HCV chronic carrier rate.

CHAPTER 16
 1. Renal system functions include:

■ Regulation of sodium, potassium, chloride, calcium, 
and other ion concentrations in the plasma

■ Regulation of blood volume and blood pressure by 
controlling the volume of water excreted in the urine, 
releasing erythropoietin, and releasing renin

■ Excretion of urea and uric acid, toxic substances, and 
drugs

■ Stabilization of blood pH
■ Synthesizing of calcitriol, a vitamin D3 derivative that 

stimulates calcium ion absorption by the intestines
 2. See Box 16.3.
 3. Using the Cockcroft-Gault equation: CrCl [mL/min] � 

[(140 � age) � ABW] � (72 � Crs)

  The ABW is the person’s actual body weight in kilo-
grams, and the Crs is the serum creatinine concentration. 
For individuals weighing more than 30% above their 
ideal body weight (IBW), a common adjustment is to use 
the adjusted BW (AdjBW) in place of ABW, where:

  IBW (kg, males) � 50 	 [2.3 � (height in inches �60)]

  IBW (kg, females) � 45.5 	 [2.3 � (height in inches �60)]

  For WT, his IBW � 50 	 2.3 (14) � 82.2 kg. Because 
he weighs 101.2 kg, this is not �30% above his IBW. 
Therefore, the ABW could be used to in the Cockcroft-
Gault equation to calculate his CrCl:

eCrCl � [(140 � 70) � 101.2] � 72(1.5) � 
65.6 mL/min

  Using an online dosing calculator/app for the MDRD4 
equation:

eGFR (mL/min/1.73 m2) � 175 � (SCr)�1.154 � 
(Age)�0.203 � (0.742 if female) � (1.210 if African 

American) 
eGFR (mL/min/1.73 m2) � 175 � (1.5)�1.154 � 

(70)�0.203 � 46.3 mL/min/1.73 m2

  MDRDIND for WTs large BSA of 2.28 m2 � 46.3 (2.28 
m2/1.73 m2) � 61 mL/min

  Using an online dosing calculator/app for the CKD-EPI 
equation:

eGFR (mL/min/1.73 m2) � 141 � min (SCr/�,1)
 � max 
(SCr/�,1)�1.209 � 0.993Age � 1.018 [if female] � 1.159 

[if African American]

■ � � 0.7 if female, 0.9 if male
■ 
 � �0.329 if female, �0.411 if male
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 3. Patients with anxiety or depression are frequently alco-
hol dependent; however, the use and withdrawal of alco-
hol contributes to these symptoms, resulting in a vicious 
cycle. 

Nervousness 

 1. Insomnia of less than 3 weeks in duration is typical of 
individuals without a history of sleep problems and may 
result from transient anxiety-provoking events. Long-
term or chronic insomnia (�3 weeks) may relate to 
medical or psychiatric disorders (e.g., depression). 

 2. Regular time to wake up and go to sleep; sleep only until 
rested; go to bed only when sleepy; avoid trying to force 
sleep; avoid daytime naps; schedule worry time during 
the day; exercise routinely but not close to bedtime; cre-
ate a comfortable sleep environment; discontinue use of 
alcohol, caffeine, and nicotine; avoid excessive fullness 
or hunger at bedtime; avoid drinking large quantities of 
fluids in the evening; do something relaxing and enjoy-
able before bedtime. 

 3. Prevalence is frequent, with one quarter of the general 
population experiencing at least one anxiety disorder 
in their lifetime. Signs and symptoms of anxiety include 
excessive and uncontrollable worry that is out of pro-
portion to the likelihood or impact of the feared events, 
restlessness or feeling keyed up or on edge, being easily 
fatigued, difficulty concentrating or mind going blank, 
irritability, muscle tension, difficulty falling or stay-
ing asleep, restless and unsatisfying sleep, palpitations, 
tachycardia, chest pain or tightness, shortness of breath, 
and hyperventilation. 

CHAPTER 20 

Polyuria 

 1. See Box 20.2. Type 1 has a quick onset and presents with 
more severe symptoms, often including the “classic” 
symptoms, such as polydipsia, polyuria, and polyphagia, 
with weight loss also commonly occurring. At diagnosis, 
type 1 may present with diabetic ketoacidosis. Type 2 
presents more slowly, with insidious onset and less sever-
ity because of residual insulin activity. Fatigue, blurred 
vision, pruritus, polyuria, and recurrent vaginal infec-
tions are more common in type 2. 

 2. Early signs and symptoms may include diaphoresis, pal-
lor, tachycardia, palpitations, paresthesias, hunger, and 
shakiness. As it progresses, neurological evidence may 
include inability to concentrate, somnolence, confusion, 
slurred speech, irrational behavior, and blurred vision. 
The last stage may include disoriented behavior, loss of 
consciousness, seizures, and even death. 

 3. �-Blockers, calcium channel blockers, diazoxide, diuret-
ics (thiazide), glucocorticoids, L-asparaginase, niacin, 
estrogens, oral contraceptives, lithium, pentamidine, 
phenytoin, growth hormone, phenothiazines, isoniazid, 
sugar-containing medications, and sympathomimetics

Fatigue 

 1. Bile acid–binding resins (cholestyramine and colesti-
pol) and ferrous sulfate interact with the absorption of 

is more diffuse and band-like. Cluster headache pain 
is a sharp, stabbing pain that is located behind an eye. 
Cluster headaches tend to be shorter, lasting for as few 
as 15 and as many as 180 minutes. Migraine headaches 
last 4 to 72 hours. Tension headaches are highly vari-
able in length. Nausea, photophobia, and phonophobia 
are associated with migraine headaches and would be 
unusual with other headache types.

 2. Migraine headaches can be caused by medication chang-
es, emotional stress, sensory stimulation, diet, hormonal 
changes, or changes in sleep or exercise patterns. Cluster 
headaches may be caused by many of these same factors 
when the patient is susceptible. Tension headaches are 
typically associated with depression, anxiety, and day to 
day stressors.

 3. Patients who express their pain as being the worst 
pain they have ever experienced, or a “thunder clap” 
(extremely severe, sudden onset) headache.

Seizure Disorders

 1. Seizures differ by presence or absence of convulsions, 
alterations in consciousness, duration, and behavioral 
manifestations. For more specific information on the 
characteristics of different seizure types, see Table 18.2.

 2. Alcohol, certain antidepressants, antiepileptics, antipsy-
chotics, drugs of abuse, and other substances have been 
associated with the development of seizures.

Peripheral Neuropathy

 1. Peripheral neuropathy presents with pain and decreases 
in recognition of sensory, temperature, and vibratory 
stimulation. Symptoms include numbness, tingling, and/
or burning sensations. Some patients will describe 
the sensation of having thin stocking or gloves on the 
extremities or a distribution pattern that reflects where 
stocking or gloves would be worn.

 2. Peripheral neuropathy is associated with a number of 
medical conditions, including trauma, diabetes, hyper-
tension, autoimmune disorders such as rheumatoid 
arthritis and lupus erythematosus, cancer treatments, 
and certain medications.

CHAPTER 19

Memory Problems 

 1. See Table 19.1. 
 2. See Box 19.5. 
 3. Memory impairment is the hallmark of dementia. This 

impairment may manifest as difficulty in recalling pre-
viously learned material or in learning new material. 
Patients will misplace valuables (e.g., purse, eyeglasses), 
forget appointments, or get lost in a familiar neigh-
borhood. The cognitive deficits of dementia include 
aphasia, apraxia, agnosia, or a disturbance in executive 
functioning.

Depression 

 1. See Box 19.2. 
 2. Yes. 
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 2. BPH can lead to the symptoms listed in answer 1, 
whereas acute prostatitis would also be accompanied by 
fever, chills, low back pain, perineal pain, and burning 
on urination. 

 3. See Box 21.5. 
 4. A normal prostate feels rubbery or “boggy” on palpa-

tion. Prostate cancer presents as a hard nodule within 
the normal prostate; BPH presents as symmetrical, 
enlarged, smooth, firm, and elastic on palpation. Acute 
prostatitis presents as swollen, firm, warm, and extreme-
ly tender on palpation. 

 5. An annual digital rectal examination and a prostate-
specific antigen level are recommended as screening tests 
for prostate cancer in men older than 50 years of age. 

CHAPTER 22

Breast Lump

 1. Breast cancer is characterized by a single, hard, non-
tender, and immobile lump possibly accompanied by 
nipple discharge, displacement of the nipple, or changes 
in the skin of the breast. Fibrocystic breast changes are 
characterized by waxing and waning, multiple, bilateral 
breast nodules and tenderness.

 2. Breast self-examination (BSE), although beneficial in get-
ting to know the normal changes in your breast tissue, 
can have limitations. Women who undergo regular BSE 
are more likely to identify false positives and undergo 
excessive biopsies than those who choose not to com-
plete monthly BSE. Additionally, one large study found 
no difference in cancer-related death between women 
who did routine BSE and those who did not. The deci-
sion to complete BSE is highly individual. The goal, 
regardless of decision, is to report any breast changes 
to a doctor right away. The American Cancer Society 
recommends all women 20 years of age and older should 
be informed of the benefits and limitations of BSE, 
although the performance of monthly BSE is optional. 
Is one or are both breasts involved? Is the lump painful? 
Does the lump come and go? Is the lump associated with 
your menstrual cycle? Are there any changes in the skin 
of your breast? Are there any changes in your nipples?

 3. Although several organizations publish recommenda-
tions regarding breast cancer screening, the American 
Cancer Society is the most commonly cited and recom-
mends the following: All women 20 years of age and 
older should be informed of the benefits and limitations 
of BSE, although the performance of monthly BSE is 
optional. Clinical breast exam (CBE) should be part of 
a periodic health exam: women aged 20 to 30, every 
3 years; women older than 40, every year. Mammograms 
are recommended yearly starting at age 40 years and 
continuing for as long as a woman is in good health. 
Known risk factors for breast cancer include female gen-
der, increasing age (especially �60 years), mutations in 
the BRCA1 and BRCA2 genes, family history of breast 
cancer, personal history of breast cancer, Caucasian race, 
history of proliferative breast disease, chest area radia-
tion therapy, menstruation before the age of 12 years, 
menopause after the age of 50 years, women without 

levothyroxine. When used concurrently, they should be 
separated by 6 hours. 

 2. See Box 20.3. 
 3. See Box 20.4.

CHAPTER 21 

Testicular Lump 

 1. Testicular tumors may present as testicular swelling or 
pain, but early symptoms are often not seen. A non-
tender testicular nodule is considered to be pathogno-
monic for testicular cancer. Symptoms can include a 
change in the feel of the testicle, a feeling of fullness in 
the scrotum, an ache in the lower abdomen or scrotum, 
or an accumulation of blood or fluid in the scrotum. 
Rarely, men may experience breast tenderness as a sign 
of testicular cancer because of an increase in human 
chorionic gonadotropin.

 2. Other conditions causing testicular lumps or scrotal 
swelling include epididymitis or epididymal cyst, tes-
ticular torsion, hydrocele, varicocele, scrotal hernia, and  
spermatocele.

 3. See discussion regarding testicular lumps and swelling on 
page 411.

 4. See Box 21.2.
 5. Testicular torsion is considered to be a surgical emer-

gency that must be repaired quickly to limit obstruction 
of the circulation and subsequent necrosis of the area.

 6. Undescended testes is of most concern in pediatric 
patients due being associated with a higher incidence of 
testicular cancer.

Bulge in the Groin 

 1. The signs and symptoms associated with a hernia 
include a bulge in the groin area (especially on straining), 
a dull ache or pain associated with the bulge, a feeling of 
pulling in the groin area, and intestinal obstruction.

 2. An indirect inguinal hernia is above the inguinal liga-
ment near the internal inguinal ring, often extends into 
the scrotum, and touches the examiner’s fingertip in 
the inguinal canal. A direct inguinal hernia is above the 
inguinal ligament near the external inguinal ring, rarely 
extends into the scrotum, and pushes the side of the 
examiner’s finger forward. A femoral hernia is below the 
inguinal ligament and never extends into the scrotum; 
the inguinal canal is empty on examination. 

 3. An incarcerated hernia cannot be reduced or pushed 
back into the abdomen. A strangulated hernia can lead 
to tenderness, nausea, and vomiting in addition to the 
nonreducible lesion. 

 4. Factors that can predispose an individual to develop-
ment of inguinal or femoral hernias include obesity, 
heavy lifting, and straining during defecation. 

Urinary Retention 

 1. BPH can lead to a feeling of fullness in the bladder after 
urination, difficulty in beginning a urine stream, noc-
turia, difficulty in maintaining a urine stream, frequent 
urination, and constipation. 
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 5. A milky white discharge is normal during pregnancy. 
Hormone shifts result in vasocongestion of the uterus 
and cervix, leading to increased vaginal secretions.

Abdominal Cramping

 1. Primary dysmenorrhea occurs early after menarche and 
is a common finding with no underlying gynecologic 
pathology. Secondary dysmenorrhea is more prevalent 
in older women, occurs or worsens years after menstrua-
tion begins, and can often be an indicator of gynecologic 
pathology. Primary dysmenorrhea generally lessens with 
age and birth control use. Treatment involves targeted 
symptomatic therapy including pain relievers and diuret-
ics. Treatment for secondary dysmenorrhea includes 
addressing the underlying pelvic pathology.

 2. SSRIs are considered first line in the treatment of 
PMDD.

 3. Somatic symptoms, including edema, breast engorge-
ment, abdominal bloating, abdominal cramping, irri-
tability, depression, cravings for sweet or salty foods, 
tearfulness, headaches, mood swings, and lethargy are 
common with PMS.

 4. Pain relievers help relieve cramping and headaches, 
pyridoxine can be used for mood swings and irritabil-
ity, and diuretics may be useful in treating bloating in 
PMS.

 5. A patient suffering from abdominal cramping accompa-
nied by nausea, vomiting, and fever should be referred 
to a physician for further evaluation.

children or whose first child was born after the age of 
30 years, long-term hormone replacement therapy, and 
alcohol consumption.

Vaginal Discharge

 1. Vulvovaginal candidiasis causes a white, curd-like dis-
charge that is not malodorous, vaginal itching and sore-
ness, pain on urination, and inflammation of the vulva. 
Bacterial vaginosis causes a gray or white, thin discharge 
with a fishy or musty odor but without vaginal or vulvar 
irritation.

 2. Pregnancy, diabetes mellitus, immunosuppression, ther-
apy with antibiotics or corticosteroids, iron deficiency 
anemia, vaginal surgery, oral contraceptives, infection 
with the human immunodeficiency virus, and synthetic 
or occlusive items of clothing

 3. Yeast infections are considered complicated when 
they occur in immunocompromised patients, pregnant 
patients, or patients with uncontrolled diabetes. Because 
these patients may require more aggressive treatment 
or special considerations must be made when selecting 
appropriate therapy, they should not be self-treated with 
over-the-counter topical products.

 4. Atropic vaginitis can present with vaginal soreness and 
itching similar to vaginal infections, especially candi-
diasis. Vaginal dryness and dyspareunia are common 
with atrophic vaginitis. A vaginal discharge is usually 
not present in atropic vaginitis, although bleeding may 
occur. Age of the patient and menopausal status may 
often help in differentiating the two conditions.
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absence seizures Generalized seizures that are most common 
in children and are sometimes confused with daydream-
ing; loss of consciousness and return to consciousness 
occur rapidly.

acanthosis nigricans Deeply pigmented, velvety axillary 
skin; can be associated with internal malignancy.

acne An inflammatory disease of the skin with follicular, 
papular, and pustular eruption involving the piloseba-
ceous apparatus.

acromegaly Abnormal enlargement of the bones of both 
the face and the skull resulting from hyperactivity of the 
pituitary gland.

acute kidney injury Term describing an abrupt decline in 
renal function that includes, but is not limited to, acute 
renal failure. It can result in azotemia, an accumulation in 
the blood of nitrogenous waste products (i.e., blood urea 
nitrogen [BUN] and creatinine) that normally are excreted 
in the urine, and the inability to maintain and regulate 
fluid, electrolyte, and acid-base balance. It can be caused 
by various factors.

acute pain Pain that arises from injury, trauma, spasm, or 
disease to the skin, muscles, somatic structures, or viscera 
of the body. The intensity of the pain is proportional to 
the degree of injury and decreases as the tissue damage 
heals.

acute sinusitis Inflammation of the sinuses that remains for 
7 to 10 days or longer; associated with bacterial and viral 
infections of the upper respiratory tract.

adjustment disorder with anxiety Maladaptive reaction of 
nervousness, worry, or jitteriness to an identifiable envi-
ronmental or psychosocial stressor that interferes with a 
person’s functioning.

adjustment disorder with depressed mood Disorder with 
an identifiable environmental or psychosocial stressor that 
results in sadness, social isolation, difficulty concentrat-
ing, and preoccupation with the stressful events in addi-
tion to changes in sleep and appetite.

adverse drug reaction An unwanted pharmacological 
effect associated with a medication the patient is taking; 
commonly termed a side effect.

afterload Vascular resistance against which the ventricle 
must contract.

agnosia Inability to recognize or identify objects or people.

allergic reaction Hypersensitivity to a particular antigen or 
allergen that provokes characteristic symptoms whenever 
it is encountered.

alogia Poverty of speech; a general lack of additional, 
unprompted content seen in normal speech.

alopecia Baldness.

angina pectoris Presence of intermittent chest pain caused by 
temporary oxygen insufficiency and myocardial ischemia.

angioplasty Nonsurgical method of mechanically dilating a 
partially obstructed coronary artery.

anhedonia Loss of interest or pleasure in nearly all activities.

anorexia nervosa Syndrome characterized by self-starvation, 
extreme weight loss, body image disturbance, and an 
intense fear of becoming obese.

antalgic gait A limping walk used to avoid pain.

anuria Urine output of less than 50 mL/day.

anxiety disorder Broad term encompassing a category of 
mental disorders; may include adjustment disorder with 
anxiety, generalized anxiety disorder, panic attacks, ago-
raphobia, specific phobias, social phobias, obsessive- 
compulsive disorder, and posttraumatic stress disorder.

apraxia Impaired ability to perform motor activities despite 
intact motor abilities, sensory function, and comprehen-
sion of the task.

arcus senilis Gray-white arc or circle around cornea.

arrhythmia Irregular pulse rhythm or rate of cardiac contraction.

arteriosclerosis Condition in which the blood vessels 
become more rigid, lose elasticity, and become thicker as 
the body ages; calcification of weakened vessel walls.

ascites Effusion and collection of serous fluid in the abdom-
inal cavity.

asthma Chronic inflammatory disorder of the airways.

ataxia Staggering, unsteady gait that can occur with exces-
sive alcohol or drug ingestion (e.g., barbiturates, benzodi-
azepines, or central nervous system stimulants).

atherosclerosis Condition in which atherosclerotic plaques 
are deposited in the vascular system as the body ages.

atherosclerotic cardiovascular disease (ASCVD) Another 
term for coronary heart disease, which refers to degenera-
tive changes in the coronary circulation caused by an imbal-
ance between myocardial oxygen demand and blood supply.

Glossary
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associated with chronic wasting diseases such as cancer, 
starvation, and dehydration.

candidiasis Fungal infections caused by Candida albicans.

carbuncle Boil that forms from the coalescence of adjacent 
furuncles and that can penetrate beyond the dermis into 
the subcutaneous layer.

cardiac output Volume of blood pumped from each ventricle 
in 1 minute; product of the heart rate and stroke volume.

carpal tunnel syndrome Pain and burning or tingling 
paresthesias in the fingers and hand, sometimes extending 
to the elbow, because of compression of the median nerve 
in the carpal tunnel.

cataracts Complete or partial opacity of the ocular lens.

cerebrovascular accidents Strokes; sudden neurological 
afflictions usually related to cerebral blood supply; classi-
fied as hemorrhagic, cardiogenic, and ischemic.

cerebrovascular disease Broad term encompassing diseases 
relating to the blood vessels of the central nervous system.

chickenpox (varicella) Highly infectious childhood disease 
caused by the varicella-zoster virus.

chief complaint Brief statement of why the patient is seeking 
care; typically includes one or two primary symptoms, 
along with their duration, and is recorded in the patient’s 
own words.

chloasma Hyperpigmentation of the face.

cholecystitis Inflammation of the gallbladder.

chronic kidney disease Gradual, progressive loss of kidney 
function occurring over several months to years and is 
unlikely to improve.

chronic nonmalignant pain Noncancerous chronic pain.

chronic obstructive pulmonary disease Pulmonary disease 
characterized by airflow limitation (primarily expiratory 
flow) that is not fully reversible.

chronic pain Pain that persists for a minimum of 6 months.

chronic sinusitis Inflammation of the sinuses that is present 
for 8 weeks, occurs for periods of longer than 10 days on 
more than four occasions during a 1-year period, or is 
repeatedly unresponsive to medical therapy.

circumstantiality Inclusion by a patient of peripheral details or 
minutiae that are assumed to be implicit to the conversation.

circus senilis White circle around the cornea that results 
from deposits of fat.

cirrhosis Chronic disease of the liver in which widespread 
hepatic cell destruction leads to the formation of con-
nective tissue and nodular regeneration, with consequent 
disorganization of the normal architecture.

closed-ended questions Questions that require the patient 
to respond with specific information and details; questions 
that elicits short, one- or two-word or yes/no answers; 
sometimes called direct questions.

cluster headache Headache characterized by excruciating, 
stabbing pain that is unilateral over the eye and forehead 
and occur in clusters.

cognitive disorders Broad term encompassing a range of 
psychological disorders that are divided into three major 
categories: delirium, dementia, and amnestic disorders.

atonic seizures Generalized seizures that are characterized 
by a sudden loss of postural muscle tone, usually lasting 
only 1 to 2 seconds.

auscultation Listening to the sounds made by various body 
structures and functions as a diagnostic method, usually 
with a stethoscope.

autism Condition of being dominated by subjective, self-
centered trends of thought or behavior that are not subject 
to correction by external information.

avolition Lack of initiative or persistence in goal-directed 
activities.

azotemia Accumulation in the blood of nitrogenous waste 
products (i.e., blood urea nitrogen and creatinine) that are 
normally excreted in the urine.

ballottement Palpatory technique to examine for excess 
fluid on the patella.

benign prostatic hyperplasia Noncancerous enlargement 
in the prostate.

bipolar disorder Condition in which the patient experiences 
episodes of both depression and mania.

blood pressure Force of blood as it pushes against the 
arterial walls; dependent on cardiac output, volume of 
blood ejected by the ventricles per minute, and peripheral 
vascular resistance.

blood urea nitrogen A measurement of the amount of urea 
nitrogen in the blood. As protein is metabolized in the 
liver, it is broken down into amino acids, which are then 
catabolized and used to make free ammonia and urea. 
The urea is deposited into the blood and excreted by the 
kidneys. Thus, the BUN directly relates to the excretory 
function of the kidneys.

body mass index Concept used to determine the appropri-
ateness of an individual’s weight-to-height ratio and is 
associated with body fat and health risk.

boutonniere deformities Deformities of the hand that are 
marked by proximal interphalangeal joint flexion and 
distal interphalangeal joint hyperextension.

bradycardia Adult heart rate of less than 60 bpm.

bradypnea Adult respiratory rate of less than 12 rpm.

bronchitis Inflammation and edema of the bronchioles caus-
ing excessive mucus production and airway obstruction.

bronchophony The sound of the voice as heard through the 
stethoscope applied over a healthy large bronchus.

bruit Blowing, murmur-like sound of vascular rather than 
cardiac origin.

bulimia nervosa Syndrome characterized by binge eating 
that is usually followed by some form of purging, such 
as self-induced vomiting, laxative abuse, or associated 
behaviors (e.g., diuretic use, diet pill use, or compulsive 
exercising).

bulge sign Test used to confirm the presence of small 
amounts of fluid (4 to 8 mL) in the suprapatellar pouch.

bursitis Inflammation of the bursa, which is a sac or cavity 
filled with synovial fluid and usually located near joints.

cachectic Condition in which the patient looks emaciated 
or very thin, with sunken eyes and hollowed cheeks; 
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depressive disorders Subcategory of mood disorders that 
includes adjustment disorder with depressed mood, dys-
thymic disorder, and major depressive disorder.

dermatomyositis Inflammatory disease of the connective tissue 
leading to muscle inflammation, edema, and dermatitis.

diabetes mellitus Chronic heterogeneous disorder that is 
characterized by increased fasting blood glucose levels.

diabetic ketoacidosis Acidosis, as in diabetes or starvation, 
caused by the enhanced production of ketone bodies.

diaper rash Acute inflammatory condition in the area of the 
buttocks, genitalia, perineum, and abdomen.

diarrhea Increase in the number and fluid content of bowel 
movements.

diastole Phase of the cardiac cycle during which the ven-
tricles relax, the atrioventricular valves open, and blood 
passively flows from the pressure-filled atria into the low-
pressure ventricles.

diastolic blood pressure Resting pressure that the blood 
exerts between each ventricular contraction.

diplopia Double vision.

dislocation Displacement of a bone from a joint, with subse-
quent tearing of ligaments, tendons, and articular capsules.

drug therapy problem Any undesirable event experienced 
by the patient that involves drug therapy and that actually 
or potentially interferes with a desired outcome.

duct ectasia Dilation of the lactiferous ducts in the breast.

dysesthetic pain Neuropathic pain categorized by discom-
fort and altered sensations that are distinct from the usual 
sensation of pain.

dysmenorrhea Abdominal cramping associated with 
menstruation.

dyspareunia Female condition characterized by painful coitus.

dyspnea Shortness of breath.

dysthymic disorder Condition characterized by a chron-
ically depressed mood for more days than not during a 
period of at least 2 years.

echolalia Repetition by the patient of words that are stated 
by the examiner.

eclampsia Occurrence of seizures that cannot be attributed 
to other causes in a woman with preeclampsia.

ectropion Turning outward of the lower lid of the eye.

eczema Broad term used for a variety of inflammatory skin 
conditions.

egophony Condition in which the sound “ee” spoken by the 
patient is heard as “ay” through a stethoscope placed over 
the lungs, possibly indicating consolidation. In a normal 
test, a muffled “ee” sound would be heard.

emphysema Respiratory disease characterized by an abnor-
mal, permanent enlargement of airspaces distal to the 
bronchioles.

enteral Oral route of nutritional intake.

entropion Turning inward of the lower lid of the eye.

epidermoid cysts Firm, yellowish, nontender nodules that 
are approximately 1 cm in diameter and are commonly 
present on the scrotum.

coma Condition in which the patient is completely uncon-
scious and does not respond to any external stimuli or pain.

compulsion Repetitive behavior (e.g., checking or hand 
washing) or mental act (e.g., counting or repeating words 
silently) that the patient feels forced to complete.

confabulation Fabrication of a memory in clear consciousness.

conjunctivitis Inflammation of the clear mucous membrane 
of the eye.

constipation Sporadic or arduous passage of stool.

contractility Ability of the cardiac muscle, when given a 
load, to shorten and contract.

corneal arcus Lipid deposits in the periphery of eye that may 
be detected when light is directed to the iris.

coronary heart disease Degenerative changes in coronary 
circulation that are caused by an imbalance between myo-
cardial oxygen demand and blood supply; also termed 
coronary artery disease or ischemic heart disease.

crackles Short, sharp, or rough sounds heard with a stetho-
scope over the chest.

creatinine clearance An approximate measure of the glomer-
ular filtration rate; an evaluative measure of renal function.

crepitus Crackling sound heard during the movement of joints 
that is caused by irregularities in the articulating surfaces.

Crohn’s disease Chronic inflammatory process involving 
any portion of the gastrointestinal tract from the mouth 
to the anus.

cryptorchidism Failure of the testes to descend into the scrotum.

cultural pluralism Diversity of culture (as opposed to a sin-
gle, dominant culture).

culture Complex pattern of shared meanings, beliefs, and 
behaviors that are learned and acquired by a group of 
people during the course of history.

Cushing’s disease Excessive plasma cortisol resulting in 
central obesity, abnormal rounding of the face, and excess 
hair above the lip and on the chin. These individuals may 
also present with striae, myopathy, muscular weakness, 
hypertension, glucose intolerance, menstrual abnormali-
ties, osteoporosis, and psychiatric changes.

cyanosis Bluish discoloration of the skin caused by an inade-
quate amount of oxygen in the blood; can be associated with 
shortness of breath, lung disease, heart failure, or suffocation.

cystocele Herniation of the bladder, usually into the vagina 
or introitus.

deep venous thrombosis Presence of a thrombus (i.e., a blood 
clot) in a deep vein and an accompanying inflammatory 
process in the vessel wall; also known as thrombophlebitis.

degenerative joint disease Disease characterized by deteri-
oration of articular cartilage resulting in formation of new 
bone at the surfaces of the joint; also known as osteoarthritis.

delirium Cognitive disorder characterized by alterations in 
consciousness and a change in cognition that develops 
over a short period of time.

delusions Fixed false beliefs with a variety of themes.

dementia Cognitive disorder characterized by a decline in 
social and/or occupational functioning and cognitive defi-
cits that include impairment of memory.
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Graves’ ophthalmopathy Hallmark of Graves’ disease; 
includes several characteristic features that are seen in the 
eyes, such as exophthalmos, proptosis, excess retro-orbital 
tissue, and blurred/double vision.

gynecomastia Abnormal hypertrophy of the male breasts.

hallucination Sensory experience of something that does not 
exist outside the mind.

Hashimoto’s disease Chronic autoimmune disorder most 
often seen in children and women between the ages of 30 
and 50 years; the most common cause of primary hypothy-
roidism; also known as chronic autoimmune thyroiditis.

health history Concise summary of the patient’s current and 
past medical problems, medication history, family history, 
social history, and review of systems. The purpose of the 
health history is to obtain subjective patient information 
(i.e., what the patient says about his or her own health, 
medications, and so on).

heart failure Condition in which the heart cannot pump a 
sufficient amount of blood to meet the metabolic needs 
of the body.

Heberden’s or Bouchard’s nodules Hard, nontender nod-
ules on the distal interphalangeal joints.

hematuria Blood in the urine.

hepatitis Inflammation of the liver.

hepatojugular reflex Sustained elevated jugular venous 
pressure that occurs during abdominal compression; indi-
cates that hepatic venous congestion is present.

hernia Protrusion of part of the intestine through a tear or 
weakened area in the abdominal muscles.

history of present illness Thorough description and expan-
sion of the patient’s chief complaint. Specific characteris-
tics should be obtained on all presenting symptoms and 
recorded in a precise and chronological sequence.

hydrocele Collection of serous fluid in the scrotal sac.

hydrocephalus Excess fluid in the skull; seen as an enlarge-
ment of the head without a change in the face.

hyperosmolar hyperglycemic nonketotic A complication 
seen in diabetes mellitus in which marked hyperglycemia 
occurs (such as levels over 800 mg/dL), causing osmotic 
shifts in water in brain cells and resulting in coma. It 
can be fatal or lead to permanent neurological damage. 
Ketoacidosis does not occur.

hyperpnea Fast, deep breathing that occurs normally with 
exercise or with forms of metabolic acidosis; also known 
as Kussmaul respirations.

hyperreflexia Exaggerated reflex response.

hyperresonance Abnormally long, low-pitched sound that 
is heard with emphysema or a pneumothorax in which a 
large amount of air is present.

hypertension Elevated systolic blood pressure (�140 mm Hg) 
and/or diastolic blood pressure (�90 mm Hg) measured 
on at least two separate occasions; classified according to 
severity as stage 1 or 2.

hyperthyroidism Elevated levels of thyroid hormones in the 
blood.

hypothyroidism Decreased levels of thyroid hormones.

epilepsy Condition defined as two or more unprovoked 
seizures without an identifiable cause.

erectile dysfunction Male condition characterized by loss 
of desire or libido, inability to initiate or maintain an 
erection, failure to ejaculate, premature ejaculation, and/
or inability to achieve an orgasm.

ethnicity Unique set of characteristics shared by a socially, 
culturally, and politically defined group of people.

ethnocentrism Belief in the superiority of one’s own group 
or culture while expressing disdain and contempt for 
other groups or cultures.

evoked pain Neuropathic pain accompanied by altered sen-
sory thresholds and, possibly, by hyperalgesia, allodynia, 
hyperesthesia, and hyperpathia.

exophthalmos Protrusion of the eyeball as a result of an 
increased volume of orbital content; also known as proptosis.

fibromyalgia Systemic condition resulting in chronic muscle 
and soft tissue pain.

first heart sound (S1) Heart sound that is produced by 
closure of the atrioventricular valves and that signals the 
beginning of systole; characterized as “lub” and usually 
loudest over the apex area of the heart.

flight of ideas Condition in which thoughts may race and 
the patient may jump from topic to topic; often accompa-
nies mania.

folliculitis Inflammation of hair follicles.

fracture A break in a bone.

friction rub The sound, heard on auscultation, made by the rub-
bing of two opposed serous surfaces roughened by an inflam-
matory exudate, or, if chronic, by nonadhesive fibrosis.

furuncle Deep-seated folliculitis caused by Staphylococcus 
aureus.

gastroesophageal reflux disease Disorder in which gastric 
contents are refluxed into the esophagus.

generalized anxiety disorder Excessive and uncontrollable 
worry that is out of proportion to the likelihood or impact 
of the feared events.

generalized seizures Seizures in which the patient usually 
loses consciousness; classified as either tonic-clonic seizures, 
absence seizures, myoclonic seizures, or atonic seizures.

gingivitis Inflammation of the gingivae; the most common 
and mildest form of periodontal disease.

glaucoma Group of eye disorders involving optic neuropathy 
and characterized by changes in the optic disc and loss of 
visual sensitivity and field.

goniometer A protractor with moveable arms that is used to 
measure the range of joint motion in degrees.

gout Disorder of uric acid metabolism.

graphesthesia Ability to identify a letter or number traced 
on the skin.

Graves’ disease Autoimmune disorder in which thyroid-
stimulating immunoglobulins stimulate the thyroid-
stimulating hormone receptor to cause overproduction 
of thyroid hormones; characterized by thinning of the 
face and protruding or bulging eyes; also known as toxic 
diffuse goiter.
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compression or infiltration by the tumor, malignant 
obstruction, or infections in a malignant ulcer.

marasmus Chronic condition resulting from a deficiency in 
total energy intake; severe cases result in impaired cell-
mediated immunity and muscle function.

McMurray’s test Rotation of the tibia on the femur to deter-
mine injury to meniscal structures.

measles Highly infectious childhood viral disease; causative 
organism has been categorized as a paramyxovirus.

medication management services Also known as medica-
tion therapy management (MTM), which are the identifi-
able practice activities surrounding managing a patient’s 
medications.

mental disorder Clinically significant behavioral or psycho-
logical syndrome or pattern that occurs in an individual.

metabolic syndrome Term used to describe patients who 
have abdominal obesity, high triglycerides, low HDL 
cholesterol, hypertension, and high fasting glucose and 
who have subsequently developed insulin resistance and 
hyperinsulinemia.

microencephalopathy Disease of the brain resulting from 
an abnormally small skull.

micronutrients Nutrients required for the proper use of macro-
nutrients and involved in a wide variety of physiological 
functions (e.g., electrolytes, vitamins, and trace minerals).

migraine headaches Headaches that occur with a symptom 
complex of unilateral severe pulsating pain, photophobia, 
nausea, vomiting, constipation, or diarrhea, usually pre-
ceded by an aura.

miosis Contraction of the pupil.

mood disorders Broad term encompassing a category of men-
tal disorders involving the long-term state of an individual; 
may include depressive disorders and bipolar disorders.

murmur Gentle, blowing, swishing sound heard on the chest 
wall of cardiac or vascular origin.

musculoskeletal pain Subcategory of nonmalignant pain; 
arises from muscles, bones, joints, or connective tissue.

myasthenia gravis Autoimmune disease marked by skeletal 
muscle fatigue.

mydriasis Long-continued or excessive dilatation of the pupil 
of the eye.

myocardial infarction Occurrence of myocardial cell death 
and necrosis caused by local, severe, or prolonged ischemia.

myoclonic seizures Generalized seizures characterized by 
sudden and brief muscle contraction in either a single part 
of the body or the entire body.

myopathy Disease of the muscle.

neologism Nonexistent word or a combination of words 
that the patient invents.

neuropathic pain Subcategory of nonmalignant pain; can be 
idiopathic in nature or arise from discrete or generalized 
sites of nerve injury.

neuropathy Disease or dysfunction of one or more periph-
eral nerves, typically causing numbness and weakness.

nutrition Cumulative processes involved during the taking in 
and utilization of food substances.

hypoxemia Low oxygen concentration in the blood.

hypoxia Lack of oxygen.

illusions Misperceived visual stimuli (e.g., mirage in the desert).

impetigo Cutaneous bacterial infection caused by 
Staphylococcus aureus and group A �-hemolytic 
Streptococcus pyogenes.

incarcerated hernia Hernia that cannot be pushed back into 
the abdominal cavity but that still allows blood flow to 
the intestine.

incontinence Inability to prevent the discharge of any of the 
excretions, especially of urine or feces.

inspection Visual evaluation/assessment of the patient; first 
step in the physical examination process.

irritable bowel syndrome A common GI disorder that 
affects the large intestine. Commonly causes cramping, 
abdominal pain, bloating, gas, diarrhea, and constipation.

ischemia Deficiency of blood in a part, usually because of func-
tional constriction or actual obstruction of a blood vessel.

isolated systolic hypertension Systolic blood pressure of 
140 mm Hg or greater and diastolic blood pressure 
of 89 mm Hg or lower; should be staged appropri-
ately (e.g., 170/82 mm Hg is stage 2 isolated systolic 
hypertension).

jaundice Yellowing of the skin caused by an excessive 
amount of bilirubin (a bile pigment) in the blood; can be 
an indication of liver disease or obstruction of the bile 
ducts by gallstones.

kwashiorkor Disease resulting from a deficiency of protein 
in infancy or early childhood.

kyphosis Hunched back; commonly associated with osteo-
porosis (i.e., loss of bone density).

lesion Area of tissue with impaired function resulting from 
disease or physical trauma.

lethargic Condition in which the patient drifts off to sleep 
easily, looks drowsy, and responds to questions very slowly.

leukorrhea Increase in vaginal secretions just before menarche.

linea nigra Pregnancy-related, brownish-black line down the 
middle of the abdomen.

lipomastia False gynecomastia; can occur in older men in 
whom a natural decrease in chest muscle tissue is replaced 
by adipose tissue.

loosening of associations Inability of the examiner to 
follow a conversation because the patient combines unre-
lated topics or words.

lordosis Inward curvature of the spine, typically located in 
the lower back; commonly associated with osteoporosis 
(i.e., loss of bone density).

macroencephalopathy Disease of the brain resulting from 
an abnormally enlarged skull.

macronutrients Nutrients required in the greatest amount 
(e.g., carbohydrates, protein, and fat).

major depressive disorder Disorder characterized by a 
period of at least 2 weeks with either depressed mood or 
anhedonia.

malignant pain Cancer pain; may arise at the primary 
site of the cancer as a result of tumor expansion, nerve 
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past medical history Brief description of the patient’s past 
medical problems that may or may not be related to the 
patient’s current medical condition.

patient assessment Evaluation of subjective/objective 
patient information to enable decisions regarding health 
status of the patient, drug therapy needs and problems, 
interventions to resolve identified drug problems and 
prevent future drug therapy problems, and follow-up to 
make sure that patient outcomes are met. The primary 
purpose of the patient assessment is to identify, resolve, 
and prevent drug therapy problems.

peau d’orange Dimpling of the skin of the breast and edema 
resulting in an orange peel appearance; often associated 
with cancer.

pediculosis Louse-borne infestations; typically involve the 
head (pediculosis capitis), body (pediculosis corporis), or 
pubic region (pediculosis pubis).

peptic ulcer disease An ulceration of the mucous mem-
brane of the esophagus, stomach, or duodenum.

percussion Striking of the body surface lightly but sharply 
to determine the position, size, and density of underlying 
structures as well as to detect fluid or air in a cavity; third 
step in the physical examination process.

periodontitis Inflammation of the tissue supporting the 
teeth.

peripheral neuropathy A result of damage to the peripheral 
nerves often causing tingling/numbness, weakness, and 
pain, usually in the hands and feet.

peristalsis Progressive, involuntary, wave-like movements of 
the alimentary canal.

perseveration Continuous repetition of the same words by 
a patient.

pharmaceutical care Provision of drug therapy to achieve 
definite outcomes that improve a patient’s quality of life.

pharmacotherapy workup A rational framework for orga-
nizing and evaluating patient-specific data; used for iden-
tifying, resolving, and preventing drug therapy problems.

pharyngitis Inflammation of the pharynx and surrounding 
lymphoid tissues; often caused by viruses or bacteria.

phonophobia Sensitivity to sound; associated with migraine 
headaches.

photophobia Sensitivity to light; associated with migraine 
headaches.

pneumonia Inflammation of the lungs; most commonly 
caused by a community-acquired bacterial infection 
(Streptococcus pneumoniae).

polymyositis Inflammatory disease of the skeletal muscle 
tissue characterized by symmetrical weakness of proximal 
muscles of the limbs, neck, and pharynx.

posttraumatic stress disorder Immediate or delayed 
response to a catastrophic life event characterized by 
persistent reexperience (in dreams or recollections) of the 
traumatic event, persistent avoidance of the stimuli associ-
ated with the trauma, numbing of general responsiveness, 
and persistent symptoms of increased arousal (e.g., diffi-
culty falling asleep, irritability, difficulty concentrating, or 
exaggerated startle response).

nystagmus Involuntary oscillating eye movements.

obesity Excessive accumulation of body fat.

obsessions Repetitive thoughts, ideas, or impulses that are 
recognized by the patient as being senseless.

obsessive-compulsive disorder Mental disorder character-
ized by a recurrence of obsessions or compulsions that are 
frequent enough to interfere with normal daily activities.

oliguria Decrease in urine output.

onycholysis Separation of the nail bed from the plate that 
may occur in hyperthyroidism or hypothyroidism.

onychomycosis Infection of the nail caused by yeasts, molds, 
and/or fungi.

open-ended questions Questions that require the patient 
to respond in a narrative or paragraph format rather than 
with a simple yes/no answer.

orthopnea Shortness of breath that occurs while the patient 
is lying flat.

osteoarthritis Disease characterized by deterioration of articu-
lar cartilage resulting in the formation of new bone at the sur-
faces of the joint; also known as degenerative joint disease.

osteomyelitis Inflammation of the bone marrow and sur-
rounding bone caused by an infecting organism.

osteoporosis Disease characterized by low bone mass and 
microarchitectural deterioration of bone tissue, leading to 
increased bone fragility and susceptibility to fracture.

otalgia Ear pain.

otitis externa Inflammation of the skin lining the external 
auditory canal.

otitis media Inflammation of the middle ear.

pallor Abnormal paleness of the skin resulting from reduced 
blood flow or decreased hemoglobin level; can be associ-
ated with a wide range of diseases (e.g., anemia, shock, 
and cancer).

palpation Touching or feeling the patient with the hand to 
augment the data gathered through inspection; second 
step in the physical examination process.

pancreatitis Inflammation of the pancreas.

panic attack Discrete attack of intense fear or anxiety 
accompanied by physical symptoms such as palpitations, 
sweating, or trembling.

paraneoplastic syndrome Clinical or biochemical (e.g., hor-
monal) disturbance associated with a malignant neoplasm 
but not directly related to invasion by the primary tumor 
or its metastases.

parenteral Intravenous route of nutritional intake.

paresthesia Spontaneously occurring, abnormal tingling 
sensations; sometimes referred to as pins and needles.

Parkinson’s disease Chronic, progressive neurological con-
dition characterized by muscular tremors, rigid movement, 
postural instability, and mask-like face.

paroxysmal nocturnal dyspnea Sudden gasping for air that 
occurs while sleeping at night.

partial seizures Seizures that begin in an area of the brain 
limited to one hemisphere; often suggestive of an underly-
ing focal brain lesion.
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rheumatoid arthritis Systemic musculoskeletal disease char-
acterized by symmetrical inflammation of synovial tissues.

rhinitis Inflammation of the nasal mucous membrane.

rhinorrhea Recurrent or chronic watery nasal discharge.

rhonchi An added sound with a musical pitch occurring dur-
ing inspiration or expiration, heard on auscultation of the 
chest, and caused by air passing through bronchi that are 
narrowed by inflammation, spasm of smooth muscle, or 
presence of mucus in the lumen.

schizophrenia Complex psychological syndrome associated 
with markedly impaired occupational or social functioning.

sciatica Severe pain in the lower back, buttocks, and back of 
the thigh, running down the sciatic nerve.

scoliosis Abnormal lateral curvature of the vertebral column. 
Depending on the etiology, there may be one curve, or pri-
mary and secondary compensatory curves; scoliosis may 
be “fixed” as a result of muscle and/or bone deformity or 
“mobile” as a result of unequal muscle contraction.

scotoma Blind spot in the visual field surrounded by an area 
of normal or decreased vision.

second heart sound (S2) Heart sound produced by closure 
of the semilunar valves; signals the ending of systole.

seizure Focal and/or generalized disturbance of neuronal 
electrical activity; sometimes manifested by abnormal 
movements or sensations and a loss of reflexes, memory, 
or consciousness.

sensitization Increased sensitivity of the receptors following 
repeated application of a noxious stimulus.

serum creatinine Normal metabolic product of skeletal 
muscle breakdown in the body.

Shingles (herpes zoster) Reactivation of the varicella-zoster 
virus, which remains latent in an individual’s dorsal root 
ganglion cells following primary infection or vaccination.

social phobia Persistent and exaggerated fear of humiliation 
or embarrassment that results in distress and possible 
avoidance of social situations.

somatic pain Pain that results from activation of nociceptors 
in cutaneous and deep tissues.

specific phobia Marked and persistent fear that is excessive 
or unreasonable to a specific situation or object.

sprain Trauma to a joint that includes damage to the ligaments.

stable angina Angina that occurs most commonly when the 
workload of the heart increases through exertion or stress; 
usually associated with a significant amount of atheroscle-
rotic narrowing of one or more coronary arteries.

status epilepticus Repetitive seizure activity (with or 
without convulsions) without recovery of consciousness 
between attacks that can last 30 minutes or more.

stereognosis Ability to recognize items by touch and 
manipulation.

stereotype Fixed perception or image of a group that rejects 
the existence of individuality within that group.

Stevens-Johnson syndrome Serious, drug-related cuta-
neous diseases that are characterized by widespread 
lesions covering most of the body, including the mucous 
membranes.

“PQRST” mnemonic Mnemonic aid used by clinicians to 
evaluate a patient’s pain. P, palliative or precipitating 
factors associated with the pain; Q, quality of the pain; 
R, region in which the pain is located or radiation of the 
pain; S, subjective description of severity of the pain; and 
T, temporal or time-related nature of the pain.

precocious puberty Appearance of pubic hair or breast 
enlargement before the age of 8 years.

preeclampsia Pregnancy-specific syndrome of reduced 
organ perfusion secondary to vasospasm and activation 
of the coagulation cascade; characterized by hypertension, 
proteinuria, and edema.

prejudice Preconceived judgment or opinion of another per-
son based on direct or indirect experiences.

preload Passive stretching of the ventricular muscle as the vol-
ume of blood in the ventricle at the end of diastole increases

premenstrual dysphoric disorder Severe form of premen-
strual syndrome in which activities of daily living are lim-
ited and a major depressive episode is experienced.

presbycusis Hearing loss that occurs with aging as the audi-
tory nerve degenerates.

presbyopia Far-sightedness.

pretibial myxedema Dry, firm, waxy swelling of the skin in 
the pretibial area; characteristic of hypothyroidism.

Prinzmetal angina A variant angina pectoris that occurs at rest.

proptosis Bulging eyes; also known as exophthalmos.

proteinuria Protein in the urine.

pseudoptosis Upper lid of the eye resting on the lashes.

psychotic disorders Broad term encompassing a category 
of psychological disorders that includes schizophrenia and 
other psychotic disorders such as schizoaffective disorder, 
psychotic disorder caused by medical conditions, and 
substance-induced psychotic disorder.

pulmonary embolism Movement of a thrombus to the lung.

pulse pressure Difference between the systolic and diastolic 
pressure; reflects stroke volume.

purpura Hemorrhage into the skin with obvious discoloration.

pyelonephritis Inflammation of the kidney caused by a 
severe bacterial infection.

pyuria Presence of pus/white blood cells in the urine.

race Groupings of people with the same biological and famil-
ial heredity; typically reflected in physical characteristics 
(e.g., skin color) and continued through generations.

rectocele Prolapse or herniation of the rectum.

referred pain Localization of pain to superficial or deep 
tissues distant from the source of pathology.

renal insufficiency Mild reduction in the glomerular filtra-
tion rate with no occurrence of signs or symptoms.

resonance Long, low-pitched sound that can usually be 
heard over all the lung fields.

retinopathy Development of new vessels in the eye caused 
by anoxic stimulation.

retropulsion Condition in which the patient falls backward 
when pulled on the shoulders; sign of Parkinson’s disease.

review of systems General description of patient symptoms 
per each body system.
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tinea capitis A common form of fungus infection of the 
scalp caused by various species of Microsporum and 
Trichophyton on or within hair shafts, occurring almost 
exclusively in children and characterized by irregularly 
placed and variously sized patches of apparent baldness 
because of hairs breaking off at the surface of the scalp, 
scaling, black dots, and, occasionally, erythema and 
pyoderma.

tinea cruris A form of tinea imbricata occurring in the geni-
tocrural region, including the inner side of the thighs, the 
perineal region, and the groin.

tinea pedis Dermatophytosis of the feet, especially of the 
skin between the toes, caused by one of the dermatophytes, 
usually species of Trichophyton or Epidermophyton; the 
disease consists of small vesicles, fissures, scaling, macera-
tion, and eroded areas between the toes and on the plantar 
surface of the foot; other skin areas may be involved.

tinea unguium Ringworm of the nails because of a dermato-
phyte.

tonic-clonic seizures Generalized seizures characterized by 
a prolonged postseizure (or postictal) stage in which the 
patient can experience symptoms such as fatigue, muscle 
pain, and confusion.

transient ischemic attacks Neurological deficit possibly 
resulting from embolism rather than ischemia and typi-
cally lasting fewer than 24 hours; sometimes referred to 
as a mini-stroke.

ulcerative colitis Chronic inflammatory process affecting 
the mucosa and submucosa of the colon only.

unstable angina Angina characterized by an increased fre-
quency of anginal pain; anginal attacks are usually pre-
cipitated by less exertion or may occur at rest, are more 
intense, and last longer than episodes of stable angina.

uremia Accumulation of toxic urine substances in the blood.

urinalysis Dipstick examination of a urine specimen.

varicocele Varicose veins of the spermatic cord; caused by a 
retrograde flow of blood into the internal spermatic vein.

visceral pain Pain that occurs following injury to sympathet-
ically innervated organs.

vulvovaginitis Inflammation of the vulva and vagina.

wheezes Whistling respiratory sounds caused by turbulent 
airflow through constricted bronchi.

whispered pectoriloquy Condition in which the words 
“one-two-three” whispered by the patient are heard dis-
tinctively and clearly through a stethoscope placed over 
the lungs; possibly indicative of consolidation and pleural 
effusions. In a normal test, words would sound faint and 
muffled.

word salad A rare form of communication in which only 
jumbled words and not sentences are used.

xanthelasma Soft, raised, yellow plaques on lid at inner canthus.

xanthomas Soft, yellowish, raised waxy lesions on or beneath 
the eyelid.

xerosis Pathological dryness of the skin (xeroderma), the 
conjunctiva (xerophthalmia), or mucous membranes.

strabismus Deviation of one eye.

strain Overstretching of a muscle.

strangulated hernia Type of hernia in which the intestine is 
trapped, compressing the blood supply.

striae Pregnancy-related, silver to pink jagged lines on the 
skin; more commonly known as stretch marks.

stridor An abnormal, high-pitched, musical breath sound 
caused by an obstruction in the throat or larynx. It is most 
often heard with inspiration.

stroke volume Amount of blood ejected in one full heartbeat.

stupor Condition in which patient responds only to persis-
tent and vigorous shaking and answers questions with 
only a mumble.

styes Acute pustular infections of an eyelash follicle or seba-
ceous glands of the eye.

subculture Separate groups within a larger cultural context.

substance abuse Pattern of substance use that results in 
repeated and harmful consequences and that does not 
include tolerance or withdrawal.

substance dependence Behavioral pattern of compulsive 
substance use that results in tolerance and/or withdrawal 
despite significant substance-related problems.

swan-neck deformities Deformities of the hand marked by 
flexion of the distal interphalangeal joints and hyperexten-
sion of the proximal interphalangeal joints.

systole Phase of the cardiac cycle during which pressure in 
the ventricles exceeds pressure in the aorta and pulmonary 
artery, the ventricles contract, the semilunar valves open, and 
blood is ejected into the pulmonary and systemic arteries.

systolic blood pressure Maximum pressure felt on the 
arteries during left ventricular contraction (or systole); 
regulated by stroke volume (i.e., volume of blood ejected 
with each heartbeat).

tachycardia Adult heart rate greater than 100 bpm.

tachypnea Adult respiratory rate greater than 20 rpm.

tactile fremitus Palpable vibrations that are transmitted through 
the bronchial tree to the chest wall when a patient speaks.

tangentiality Situation in which the patient wanders to a 
distant point in the conversation and is unable to return 
spontaneously to the original point.

temporomandibular joint syndrome Painful jaw move-
ment characterized by dull pain and tenderness in the 
joint area.

tendinitis Inflammation of the tendon (i.e., the connective 
tissue that attaches muscle to bone).

tenosynovitis Inflammation of the tendon and the synovial 
membrane at the joint.

tension headaches Most common type of headache; gen-
erally a pressing/tightening, nonpulsating, bilateral pain.

thought blocking Condition in which a patient suddenly 
stops speaking in midsentence.

thyroid storm Life-threatening condition that includes exag-
gerated signs and symptoms of hyperthyroidism as well as 
altered mental status and fever.
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 Page numbers followed by  t  indicate tables. 
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(See also designates related topics or more 
detailed subentries.) 

 A 
 Abdomen 

 distention, 264 b  
 geriatric patients, 267–268 
 liver assessment and, 283, 283 f  
 pediatric patients, 267 
 physical assessment, 264–266 f,  264–267 
 pregnant patients, 268 

 Abdominal pain, 262 
 common causes, 268–269, 268 b  
 cramping, female patient, 435, 440 
 drug-induced, 287 b  
 liver and, 281, 286 

 Absence seizures, 347 t  
 Acanthosis nigricans, 436 
 Acne, 121, 121 b,  121 f  
 Acromegaly, 176 
 Acute distress, in assessment of 

appearance, 52 
 Acute kidney injury (AKI), 295, 295 t  

 drug-induced, 296 b  
 signs and symptoms, 296 b  

 Acute pain syndromes, 103 
 Adjustment disorder with anxiety, 366–367 
 Adjustment disorder with depressed mood, 

368 
 Adventitious sounds, 202 t  
 Adverse drug reactions, 33 
 African Americans 

 cultural characteristics, 13 t  
 health-related beliefs, 21 

 Afterload, 217 
 Agnosia, 371 
 Alcohol abuse, intoxication and withdrawal 

symptoms, 372 b  
 Allergic rhinitis, 171–172, 172 b  
 Allergies, to medications, 33 
 Alogia, 370 
 Alopecia, 130, 130 b  
 American Pharmacists Association (APhA), 

principles, 3 
 American Society of Health-System 

Pharmacists (ASHP), 3 

 Amplitude (intensity), in percussion, 42 
 Anaphylaxis, drug-induced, 125–125, 125 b  
 Anatomic directional terms, 314 t  
 Angina pectoris, 219–220, 233 
 Angioedema, drug-induced, 125–125, 125 b  
 Angioplasty, 220–221 
 Anhedonia, 368 
 Ankle, 332–333, 332 f  
 Anorexia nervosa, 79, 80 f  
 Antalgic gait, 322 
 Anthropometric measurements, 87 
 Antihypertensive drug therapy, children, 

71 t  
 Anuria, 297 
 Anxiety, 379 

 medication-related causes, 379 
 Anxiety disorders, 366–367 
 Aphasia, 371 
 Aphthous ulcer, 175 f  
 Apical pulse, 229, 229 f  
 Apraxia, 371 
 Arab Americans 

 cultural characteristics, 13 t  
 health-related beliefs, 21 

 Arcus senilis, 145, 146 t  
 Arm 

 arteries, 244, 245–246 
 veins, 245, 247 f  

 Arrhythmia, 57, 223, 223 b  
 Arterial blood gases, 204 t  
 Arteries 

 arm, 244, 245–246 
 leg, 244–245, 246 f  

 Arteriosclerosis, 218 
 Ascending pain pathways 

 spinoreticular tract, 101, 101 f  
 spinothalamic tract, 101, 101 f  

 Ascites, 264, 268 
 drug-induced, 287 b  
 in liver assessment, 282, 286 

 Asian Americans, health-related beliefs, 21 
 Asthma, 190–193 

 classification in youth, 194–195 t  
 signs and symptoms, 193 b  

 Ataxia, 53, 322 
 Atherosclerosis, peripheral, 247 
 Atherosclerotic cardiovascular disease 

(ASCVD), 217 
 risk, 227 

 Athlete’s foot.  see  Tinea pedis 
 Atonic seizures, 347 t  
 Atopic dermatitis, 122, 122 b,  122 f  
 Atrophic “bald” tongue, 93 f  
 Auditory acuity, 156 
 Auscultation, 43–44, 44 f  
 Autism, 370 
 Avolition, 369 
 Axillae, female, 427–428, 436 
 Azotemia, 295–297 

 B 
 Balance, assessment, 354 
 Ballottement, 330 
 Basal cell carcinoma, skin, 128, 129 f  
 BATHE, 22–23 
 Behavior, in assessment of physical 

appearance, 53 
 Bell’s palsy, 52 
 Benign prostatic hyperplasia (BPH), 

414–415, 415 f  
 Bieri and associates faces pain scale, 108 f  
 Biochemical tests, factors affecting, 91 b  
 Biomedical theory of disease, 16 
 Bipolar disorder, 369 
 Bitot’s spots, 94 f  
 Bladder, 293, 294 f  
 Blended family, 17 
 Blood pressure, 57–62 

 classification in adults, 222 t  
 classification of measurement, 60, 60 t  
 diastolic, 57 
 factors affecting, 61–62 
 geriatric patients, 68 
 measurement errors, 60 
 medications that may increase, 223 b  
 methods of measurement, 57–60, 60 f  
 pediatric patients, 62, 63–67 f,  67–68 t  
 pregnant patients, 68, 71 
 recommendations for follow-up, 61 t  
 systolic, 57 

 Blood pressure cuff, 58 f  
 placement, 60 f  

 Blood urea nitrogen (BUN), 295, 297, 
303 

 Body mass index (BMI), 53, 54 t  
classification of overweight and obesity, 

55 t 
 nutrition and, 87 
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 Body weight, calculations, 89 b  
 Bone, 308, 310 f  
 Bouchard’s nodules, 327 
 Bowel habits, changes, 269 
 Bradycardia, 57, 223–230 
 Bradypnea, 57, 201 
 Brain, 341–343, 342 f  

 left lateral view, 343 f  
 medial view, 342 f  
 reflex arc, 343 f  

 Breast 
 female, 427–428 

 assessment, 436 
 clear nipple discharge, 434 b  
 documentation of masses, 436 t  
 duct ectasia, 431 
 fibrocystic changes, 431–432 
 lump, 434, 439 
 quadrants, 437 f  
 self-examination, 432 b  
 striae, 436 

 male, 407 
 clear nipple discharge, 415 b  
 enlarged, 415 

 Breast cancer, 431–433 
 signs and symptoms, 433 b  

 Breath sounds, auscultation, 202–203, 203 f  
 Bronchial tree, 189, 191 f  
 Bronchospasm, 206 b  
 Bruit, 228 
 Bulge sign, 330 
 Bulimia nervosa, 79, 80 f  
 Bursitis, 317–318 

 signs and symptoms, 318 b  

 C 
 Cachectic appearance, 52 
 Cancer pain, 104 
 Candidiasis, 124, 124 f,  125 b,  179 f  
 Carbohydrates, metabolism, 386 

 geriatric patients, 389 
 pediatric patients, 386–389, 388 f  
 pregnant patients, 389–390 

 Carbuncles, 129 
 Cardiac cycle, 216, 216 f  
 Cardiac output, 217, 221 
 Carotid artery 

 auscultation, 228, 228 f  
 palpitation, 227, 228 f  

 Carpal tunnel syndrome, 328 
 Cataracts, 155 
 Central nervous system 

 brain, 341–343, 342 f  
 geriatric patients, 344, 357–358 
 patient symptoms, 358–363 
 pediatric patients, 344, 358 
 peripheral nervous system, 344–345, 

344 t,  346 f  
 physical assessment, 351–357 
 pregnant patients, 345, 358 
 spinal cord, 343–344 

 Cerebrovascular accidents, 348–349 
 signs and symptoms, 349 b  

 Cervical spine, alignment, 323 
 Chest 

 hyperresonance, 202, 202 f  
 inspection, 200–201, 201 f  
 palpation, 201, 201 f  

 percussion, 202, 202 f  
 resonance, 202, 202 f  

 Chest pain 
 with breathing, 200 
 differentiating characteristics, 220 t  
 heart and circulatory system, 226, 233, 

233 b  
 Chickenpox, 122–123, 123 f  
 Chief complaint (CC), 30 
 Chinese Americans, cultural characteristics, 

13 t  
 Chloasma, 119 
 Cholecystitis, 281, 281 b  
 Chronic bronchitis, 196 b  
 Chronic kidney disease (CKD), 296–297 

 diseases associated with, 298 b  
 signs and symptoms, 297 b  

 Chronic obstructive pulmonary disease 
(COPD), 193–197, 196 b  

 pharmacological management, 198 t  
 severity of symptoms, 197 t  
 spirometric classification, 196 t  

 Chronic pain syndromes, 103–104 
 Circulatory system, 245 f  

 anatomy and physiology, 213, 214 f  
 geriatric patients, 218–219 
 pathology, 219–224 
 patient symptoms, 233–244 
 pediatric patients, 217–218 
 physical assessment, 227–233 
 pregnant patients, 219 
 system assessment, 224–233 

 Circumstantiality, 376 
 Circus senilis, 231 
 Cirrhosis, 279–280 

 signs and symptoms, 280 b  
 Closed-ended questions, in patient 

interviews, 27 
 Cluster headaches, 171, 346 
 Cognitive disorders, 370–371 
 Cognitive functioning, assessment, 375 
 Cohabitation family, 17 
 Colon, anatomy and physiology, 256 
 Coma, 52 
 Communal family, 17 
 Communication 

 differing cultures, 17 
 expression of symptoms, 19 
 interpreter, 18 b  
 nonverbal, 18 

 patient interviewing, 28 
 verbal, 17 

 Conduction system, 214, 215 f  
 Confabulation, 376 
 Conjunctiva, inspection, 152 f  
 Conjunctivitis, 146, 146 f,  147 b  
 Consciousness level, in assessment of physi-

cal appearance, 52 
 Constipation, 257–258 

 frequent causes, 269 b  
 medications causing, 269 b  

 Contact dermatitis, 118–119, 121 b,  121 f  
 Corneal arcus, 231, 231 f  
 Corneal reflex, 352, 352 f  
 Coronary heart disease, 219 

 risk factors, 219 b,  234 
 Cough, 199, 199 t,  206 
 Crackles, 203, 203 t  

 Cranial nerves, 344 t  
 assessment, 351–353, 351–353 f  

 Creatinine, 295, 297, 301–302 
 Crepitus, 315, 318, 322 
 Crohn’s disease, 256, 260–262 
 Cubans, cultural characteristics, 14–15 t  
  Cultural Diversity in Health and Illness  

(Spector), 21 
 Culturally competent clinical practice, 22–23 
 Cultural pluralism, 11 
 Culture 

 assessment, 11–27 
 assessment questions, 20 t  
 characteristics, 12, 13–15 t  
 definition, 11 
 enhancement of sensitivity to, 23–24 
 health-related beliefs in, 19–22 
 response to pain and, 19 t  
 self-assessment questions, 15 b  
 sensitivity to, 15 b  

 Cushing’s disease, 177 
 Cyanosis, 51, 201 
 Cystocele, 438 

 D 
 Deep tendon reflexes, 356–357, 357 f,  396 
 Deep venous thrombosis, 248 

 laboratory and diagnostic tests, 252 f  
 signs and symptoms, 249 b  

 Defluvium, 130 
 Degenerative joint disease.  see  Osteoarthritis 
 Degree of heritage consistency, 20 
 Delirium, 370 

 differentiating signs and symptoms, 371 t  
 symptoms, 370 b  

 Delusions, 366, 369 
 Dementia, 370–371 

 differentiating signs and symptoms, 371 t  
 medication-related causes, 371 b  

 Dementia-like symptoms, physical causes, 
371 b  

 Depression.  see also  Major depressive 
disorder 

 differentiating signs and symptoms, 371 t  
 medication-related causes, 379 b  

 Dermatomes, 346 f  
 Dermatomyositis, 321 
 Dermatophytosis, 124, 124 b  
 Dermis, 116, 117 f  
 Descending pain pathways, 101 
 Diabetes mellitus, 390–392.  see also  

Hyperglycemia 
 type 1, 387, 390 
 type 2, 390 

 Diabetic foot screen, 395 f  
 Diabetic ketoacidosis, 387, 391 
 Diabetic retinopathy, 155 f  
  Diagnostic and Statistical Manual of Mental 

Disorders (DSM),  366 
 Diarrhea, 257 

 frequent causes, 269 b  
 medications causing, 269 b  

 Diastole, 213, 216–217, 221 
 Dietary assessment 

 qualitative, 87 
 quantitative, 86 

 Dietary history, components, 86 b  
 Diplopia, 321 
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 Disease, cultural views, 16 
 Dislocation, 318 
 Documentation, 6–7 

 health and medication histories, 34 
 problem-oriented note, 7 
 SOAP note, 6–7 
 value of, 6 b  

 Dorsalis pedis pulse, palpation, 251 f  
 Drug therapy problems, 3 t  
 Duct ectasia, 431 
 Duration, in percussion, 42 
 Dysesthetic pain, 104 
 Dysmenorrhea, 434–435, 440 
 Dyspareunia, 435 
 Dyspnea, 200, 206 

 heart and circulatory system, 226, 233 
 Dysthymic disorder, 368 

 E 
 Ear 

 air and bone conduction of sound, 156, 
157 f  

 auditory acuity, 156 
 auricle, 144 f  
 eustachian tube, 145 f  
 external, 143–144, 144 f  
 geriatric patients, 145, 146 t,  159 
 inner, 144, 144 f  
 inspection, 155 
 middle, 144, 144 f  
 otoscopic examination, 156–157, 157 f  
 pain, 20, 151 t  
 palpation, 155 
 pathology, 148–149 
 pediatric patients, 145, 158–159 t  
 pregnant patients, 146, 159 
 system assessment, 151–152 
 tympanic membrane, 145 f  

 Echolalia, 376 
 Ectropion, 145, 146 t  
 Eczema, 121–122 
 Edema.  see also  Swelling 

 drugs causing, 320 b  
 Egophony, 204 
 Elbow 

 breadth, measurement, 87, 89 
 inspection, 326 
 palpation, 326 f  
 range of motion, 327 f  

 Electrolytes, adult daily maintenance dose, 
76 t  

 Emotional state, assessment, 374 
 Emphysema, signs and symptoms, 196 b  
 Endocrine system, 386–406 

 pathology, 386–393, 387 f  
 patient symptoms, 401–406 
 physical assessment, 394–399 

 medicated patient, 399–400, 399 b  
 system assessment, 393–399 

 Energy, 74–75 
 Entropion, 145, 146 t  
 Environment, for patient interviewing, 

26–27 
 Epidermis, 116, 117 f  
 Epidermoid cysts, 417 
 Epilepsy, 347–348 

 generalized seizures, 347 
 partial seizures, 347 

 status epilepticus, 347–348 
 types of seizures, 347 t  

 Erectile dysfunction, 414 
 drugs causing, 414 b  

 Esophagus, anatomy and physiology, 255 
 ETHNIC, 22–23 
 Ethnicity, 12 
 Ethnocentrism, 12 
 European Americans 

 cultural characteristics, 13 t  
 health-related beliefs, 20–21 

 Eustachian tube, 145 f  
 Evoked pain, 104 
 Exanthematous drug eruption, 125, 126 b,  

126 f  
 Exophthalmos, 153, 397, 397 f  
 Extended family, 16 
 Extraocular muscles 

 examination, 153 
 movements, 153 f  

 Eye 
 accessory structures, 141, 142 f  
 approach to ophthalmologic examination, 

154 f  
 chambers, 141, 141 f  
 extraocular movements, 142–143, 

143–144 f  
 geriatric patients, 159 
 layers, 140–141, 141 f  
 palpation, 154 
 pathology, 146–148 
 pediatric patients, 158–159 t  
 physical assessment, 152–155 
 pregnant patients, 146, 159 
 red, 20 
 system assessment, 149–150 
 visual fields and pathways, 141–142, 142 f  
 visual reflexes, 142, 143 f  

 F 
 Face 

 geriatric patients, 181 
 pediatric patients, 181 
 physical assessment, 176–181, 351 
 pregnant patients, 181–182 

 Facial features, in assessment of physical 
appearance, 52 

 Facial pain, 174 
 Family 

 history, 31 
 relationships in, 16–17 

 Fatigue, in endocrine dysfunctions, 394, 401 
 Female patient 

  see also  Pregnant patient, 431 
 abdominal cramping, 435 
 acanthosis nigricans, 436 
 breast cancer, 431–433 
 breasts and axillae, 427–428, 428–429 f  
 genitalia 

 external, 428–429, 429 f,  437, 437 f  
 internal, 429, 429 f,  437–438, 437–438 f  

 geriatric, 431, 439 
 menstrual cycle, 429–430 
 pathology, 431–434 
 pediatric, 430–431, 430 t,  439 
 physical assessment, 436–439 
 pregnant, 431, 439 
 premenstrual dysphoric disorder, 434 

 premenstrual syndrome, 433–434 
 symptoms, 439–443 
 system assessment, 434–439 
 vulvovaginal candidiasis, 437 
 vulvovaginitis, 437 

 Femoral artery, palpation, 251 f  
 Fibromyalgia, 320 
 Fixed drug eruption, 126, 126 b  
 Flight of ideas, 376 
 Fluid, requirements, 75 
 Follicular hyperkeratosis, 94 f  
 Folliculitis, 128–130, 129 f  

 bacterial, 129 b  
 case study, 137–138 
 fungal, 129 b  

 Foot, 332–333, 333 f  
 Fracture, 318 
 Friction rub, 203, 203 t  
 Fungal infections, skin, 124, 124 f  
 Furuncles, 129 

 G 
 Gait, 321–322, 329, 353, 354 f  
 Gallbladder, anatomy and physiology, 276, 

276 f  
 Gastroesophageal reflux disease (GERD), 

258–260, 259 f  
 common causes, 268 b  
 development or exacerbation, 259 b  
 signs and symptoms, 259 b  
 therapeutic approach, 260 b  

 Gastrointestinal system, 255–275, 256 f  
 geriatric patients, 256–257 
 pathology, 257–262 
 patient symptoms, 268–275 
 pediatric patients, 256 
 physical assessment, 263–268 
 system assessment, 262–268 

 General assessment, 51–73 
 physical appearance, 51–53 

 behavior, 53 
 body structure, 52, 52 f  
 facial features, 52 
 level of consciousness, 52 
 mobility, 53 
 nutrition, 52 
 signs of acute distress, 52 
 skin color, 51 

 physical parameters, 53–63 
 height, 53 
 vital signs, 53 
 weight, 53 

 Generalized anxiety disorder (GAD), 367 
 Generalized seizures, 347 
 Generation, 20 
 Genitalia 

 female 
 external, 428–429, 429 f,  437, 437 f  
 internal, 429, 429 f,  437–438, 437–438 f  

 male 
 external, 407–408, 408–409 f,  416 
 internal, 408–409 f  

 Geriatric patient, 111, 111 b,  112 t  
 abdomen, 267–268 
 blood pressure, 68 
 carbohydrate metabolism, 389 
 central nervous system, 344–345, 358 
 endocrine disorders, medicated patient, 400 
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 eyes and ears, 145, 146 t  
 female, 431, 439 
 GI system, 256–257 
 health and medication history, 34 
 heart and circulatory system, 218–219, 232 
 liver, 278, 286 
 male, 409–410 
 mental status, 366, 378 
 musculoskeletal system, 312, 334 
 nutrition, 80 
 nutritional assessment, 97 
 pain, 102–103 
 physical assessment of skull, face, scalp, 181 
 physical examination, 49 
 renal system, 295, 303 
 respiratory system, 189, 205 
 skin, 118, 133 
 skull anatomy, 170 

 Gingivitis, 172, 172 b,  172 f  
 acute necrotizing ulcerative, 173 f  

 Glaucoma, signs and symptoms, 147–148, 
147 b  

 Glomerular filtration rate (GFR), categories, 
296 t  

 Goniometer, 321, 323 
 Gout, 317 

 signs and symptoms, 317 b  
 Graphesthesia, 356, 356 f  
 Graves’ disease, 177, 397, 397 f  
 Groin, bulge, 416, 421 
 Gums, bleeding, 175 
 Gynecomastia, 410, 410 f  

 drugs causing, 410 b  

 H 
 Hair 

 anatomy and physiology, 117–118, 118 f  
 pathology, 128–130 
 system assessment, 131–133 

 Hallucinations, 369–370 
 Hand, 326–327, 327 f  
 Harris-Benedict equation, 75 b  
 Hashimoto’s disease, 392, 397 
 Head 

 alignment, 323 
 pathology, 170–173 
 structures, 166 b  
 system assessment, 173–176 

 Headaches 
 cluster, 171, 346 
 disorders, 345–347, 349–350, 358–359 
 migraine, 170, 345 
 pain, 173–174 

 differentiating characteristics, 359 t  
 patient symptoms, 182 

 substances causing, 359 b  
 tension, 170, 345 

 Health and illness, differing views, 16 
 Health history, 26–32 

 chief complaint, 30 
 family history, 31 
 form, 35 f  
 geriatric patients, 34 
 history of present illness (HPI), 30 
 past medical history (PMH), 31 
 pediatric history, 34 

 pregnant patients, 38 
 review of systems (ROS), 31 
 social history, 31 

 Heart 
 anatomy and physiology, 213, 214–215 f  
 auscultation, 230, 230 f  
 geriatric patients, 218–219, 232–233 
 palpitations, 226, 234, 234 b  
 pathology, 219–224 
 patient symptoms, 233–244 
 pediatric patients, 217–218, 218 f,  232 
 percussion, 229 
 physical assessment, 227–233 
 pregnant patients, 219, 233 
 pumping action, 217 
 system assessment, 224–233 

 Heart failure (HF), 221–222 
 AHA staging system, 221 b  
 classification, NYHA, 221 b  
 medications that induce, 234 b  
 signs and symptoms, 222 b  

 Heart murmur, 217 
 Heart rate, 57 t  
 Heart sounds, 216–217, 216 f  
 Heberden’s nodules, 327 
 Hepatic system 

 pathology, 278–281 
 patient symptoms, 286–292 
 physical assessment, 282–286 
 system assessment, 281–286 

 Hepatitis, 278–279 
 A, 278 
 B, 278–279 
 C, 279 
 viral, 279 b  

 Hepatojugular reflex, 229, 229 f  
 Hernia, 412–413, 413 f  

 palpation for, 418, 418 f  
 Herpes zoster.  see  Zoster 
 Hip, 329–330, 330 f  
 Hispanic Americans, health-related beliefs, 

21–22 
 History of present illness (HPI), 30 
 Hydrocephalus, 176 
 Hyperglycemia.  see also  Diabetes mellitus 

 complications, 393–394 
 medications causing, 391 b  
 signs and symptoms, 391 b  

 Hyperlipidemia, signs and symptoms, 
224 b  

 Hyperosmolar hyperglycemia nonketotic 
coma, 391, 400 

 Hyperpnea, 201 
 Hyperreflexia, 357 
 Hypertension, 222–223 

 blood pressure classification, 222 t  
 children and adolescents,  70t  
 gestational, 72 
 isolated systolic, 60 
 lifestyle modifications for, 61 t  
 pregnant patients, 71 

 Hyperthyroidism, 392–393 
 signs and symptoms, 392 b  

 Hypodermis, 116, 117 f  
 Hypothyroidism, 392–393, 394 

 signs and symptoms, 393 b  
 Hypoxia, 252 

 I 
 Illness, cultural views, 16 
 Illusions, 370 
 Immune function, indices of, 95 
 Impetigo, 123, 123 f  
 Impotence, 417 
 Incontinence, 295, 303 
 Infection control, 46 b  
 Inflammatory bowel disease (IBD), 260–262 

 signs and symptoms, 261 b  
 Inspection, in physical examination, 40 
 Integumentary system.  see  Skin 
 Intercostal space, 188, 190 f  
 International Prostate Symptom Score, 420 t  
 Interpreter, communication in different 

cultures, 18 b  
 Interventions, 6 
 Irritable bowel syndrome (IBS), 260, 260 b  
 Ischemia, 348–349 

 J 
 Japanese Americans, cultural characteristics, 

13 t  
 Jaundice, 51, 280 b,  287, 287 t  
 Joints, 309, 310–312 f  

 inspection, 322–323 
 synovial, 310 t  

 Jugular veins, 228–229, 229–230 f  

 K 
 Kidneys 

 anatomy, 293 
 dysfunction, 299 
 palpation, 300, 301 f  
 physical assessment, 300–305 

 Knee, 330–331, 331 f  
 Koplik’s spots, 122 f  
 Korotkoff sounds, 58, 59 f  
 Kwashiorkor, 77 
 Kyphosis, 52 f,  323 

 L 
 Latex allergy, 46 b  
 Latino.  see  Hispanic 
 LEARN, 22–23 
 Leg 

 arteries, 244–245, 246 f  
 veins, 247 f  

 Leg-raising test, 324 
 Lethargy, 52 
 Leukoplakia, 179 f  
 Leukorrhea, 439 
 Level of consciousness, assessment, 374 
 Lice.  see  Pediculosis 
 Linea nigra, 133 
 Lipids 

 disorders, 223–224, 231 
 metabolism, 217, 218 f  

 Liver.  see also  Hepatic system 
 anatomy and physiology, 276–277, 277 f  
 drug-induced dysfunction, 280, 280 b  
 functions, 277 t  
 geriatric patients, 278, 286 
 palpation, 284–285 f  
 pathology, 278–281 
 pediatric patients, 277 – 278 

Geriatric patient (continued)
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 percussion, 284 f  
 pregnant patients, 278, 286 

 Loosening of associations, 376 
 Lordosis, 52 f,  323 
 Lower extremities, palpation, 227, 227 f  
 Lungs, 189, 192 f  
 Lymph nodes 

 anatomy, 168, 169 f,  169 t  
 inspection and palpation, 180–181, 180 f  
 swollen, 176 

 M 
 Macronutrients, requirements for adults, 75 t  
 Magico-religious theory of disease, 16 
 Major depressive disorder.  see also  

Depression 
 symptoms, 368–369, 368 b,  379, 379 b  

 Male patient 
 breasts, 407 
 genitalia 

 external, 407–408, 408–409 f  
 internal, 408–409 f  

 geriatric, 409–410 
 pathology, 410–415 
 pediatric, 408–409 
 physical assessment, 417–419 
 sexual maturity rating scale, 409 t  
 symptoms, 419–426 
 system assessment, 415–419 

 Malnutrition 
 classification, 78 t  
 end-organ responses, 77 t  
 patients at risk for, 86 t  
 protein-calorie, 76–79 
 signs, 88 t  

 Marasmus, 76–77 
 Marijuana abuse, 372 
 Maximal impulse, 229, 229 f  
 McGill Pain Questionnaire, 109 f  
 McMurray’s test, 332 f  
 Measles, 122, 122 f  
 Medical history, components, 86 b  
 Medication 

 causes of anxiety, 379 
 causes of depression, 379 b  
 malnutrition-induced changes, 86 b  
 mineral interactions, 93 t  
 vitamin interaction, 96 t  

 Medication history, 32–34 
 adherence, 33 
 adverse drug reactions, 33 
 allergies, 33 
 current nonprescriptions, 33 
 current prescriptions, 32 
 efficient history taking, 33–34 
 form, 36–37 f  
 geriatric patients, 34 
 past medications, 33 
 pediatric patients, 34 
 pregnant patients, 38 

 Medication therapy management (MTM), 
guidelines, 8 t  

 Melanoma, 128, 129 f  
 Melasma, 119 
 Memory problems, 379 
Meniscus, 331–332
 Mental disorders, 366 

 patient symptoms, 378–385 
 physical assessment, 377 
 system assessment, 373–378 

 Mental status examination (MSE), 373 
 Metabolic syndrome, 390 
 Mexican Americans, cultural characteristics, 

14 t  
 Microencephalopathy, 176 
 Micronutrients, 75, 76 t  

 deficiencies, 81–84 t  
 excess in adults, 95 t  
 single-nutrient deficiencies, 79 

 Mid-upper arm circumference, 90–91, 
90–91 f,  91 t  

 Migraine headaches, 170, 345 
 Minerals, medication interactions, 93 t  
 Mini-Mental State Examination, 377 
 Mixed marasmus-kwashiorkor, 77 
 Mobility, in assessment of physical 

appearance, 53 
 Monitoring plan, 6 
 Montgomery’s glands, 427 
 Mood disorders, 368–369 
 Motor function, observation, 352, 353, 

353 f  
 Mouth 

 anatomy, 167, 168 f  
 carcinoma, 175 f  
 inspection, 179 

 Movement 
 point-to-point, 354–355 
 rapid alternating, 354–355 

 Multiculturalism, 11 
 Muscle, 309–310, 312–313 f  
 Muscles 

 inspection, 322–323 
 strength, grading of, 325 t  

 Musculoskeletal system 
 anatomy and physiology, 308–314, 309 f  
 geriatric patients, 312, 334 
 pain, 104, 318–319 
 pathology, 314–318, 314 t  
 patient symptoms, 334–339 
 pediatric patients, 311–312, 333–334 
 physical assessment, 321–322 
 pregnant patients, 312, 334 
 stiffness/range of motion, 320, 323 f  
 swelling, 318–320 
 system assessment, 318–334 
 weakness, 320–321 

 Myasthenia gravis, 321 
 Mydriasis, 148 
 Myocardial contractility, 217 
 Myocardial infarction, 220–221 

 signs and symptoms, 220 b  
 Myoclonic seizures, 347 t  
 Myopathy, 320 

 N 
 Nails 

 anatomy and physiology, 118, 118 f  
 pathology, 130–131 
 system assessment, 131–133 

 Native Americans 
 cultural characteristics, 15 t  
 health-related beliefs, 22 

 Naturalistic theory of disease, 16 

 Nausea and vomiting, 262–263, 269 
 medications causing, 269 b  

 Neck 
 alignment, 323 
 geriatric patients, 181 
 inspection and palpation, 180–181 
 pediatric patients, 181 
 pregnant patients, 181–182 
 structures, 166 b  

 Neck muscles, anatomy, 165–166, 166 f  
 Neologism, 370 
 Nephron, 293, 294 f  
 Nervous system.  see also  Central nervous 

system 
 anatomy and physiology, 341–345, 342 f,  

365–366 
 pathology, 345–349 
 system assessment, 349–358 

 Neuropathic pain, 104 
 Neuropathy, 320, 334 
 Nipple drainage 

 female patients, 434 b  
 male patients, 415 b  

 Nociceptors, 100 
 Nocturnal dyspnea, 200 
 Nonmalignant pain, 104 
 Nose, 166–167, 167 f  

 inspection of nasal cavity, 177, 177 f  
 Nuclear family, 16 
 Nutrition 

 anthropometric measurements, 87 
 in assessment of appearance, 52 
 disorders that result in deficiencies, 

84 b  
 pathology, 75–84, 85 t  
 physical examination, 87 
 requirements, 74–75 
 system assessment, 84–97 

 Nystagmus, 153 

 O 
 Obesity 

classification by BMI, 55 t 
 malnutrition and, 77–79 
 medical complications, 79 b  

 Obsessive-compulsive disorder (OCD), 
367–368 

 Oliguria, 297 
 Onycholysis, 397 
 Onychomycosis, 130, 130 f  
 Open-ended questions, in patient 

interviews, 27 
 Ophthalmologic examination, 154, 154 f  
 Opioid abuse, 372–373 

 intoxication and withdrawal symptoms, 
373 b  

 Orthopnea, 200 
 Osteoarthritis, 315 

 differential symptoms, 315 t  
 signs and symptoms, 315 b  

 Osteomyelitis, 316–317 
 signs and symptoms, 317 b  

 Osteoporosis, 316 
 signs and symptoms, 316 b  

 Otalgia, 148 t,  159 
 Otitis externa, 149, 149 f  

 signs and symptoms, 149 b  
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 Otitis media, signs and symptoms, 148–149, 
148 b  

 Otoscopic examination, 156–157, 157 f  
 Ototoxicity, 151 b  
 Overweight, classification by BMI, 55 t  

 P 
 Pain 

 abdominal.  see  Abdominal pain 
 acute, syndromes of, 103 
 anatomy and physiology, 100–103 
 ascending pathways, 101, 101 f  
 assessment instruments, 105–110, 

106–107 t,  106 f  
 behavior, 110, 110 b  
 cancer, 104 
 chronic, syndromes of, 103–104 
 descending pathways, 101 
 drawings, 107, 108 f  
 dysesthetic, 104 
 ear, 20, 151 t  
 evoked, 104 
 facial, 174 
 geriatric patients, 102–103, 111, 111 b,  112 t  
 headache, 173–174, 182 
 interview, 104, 105 b  
 McGill Pain Questionnaire, 109 f  
 musculoskeletal system, 104, 318–319, 334 
 neuropathic, 104 
 nonmalignant, 104 
 objective information, 110 
 pathway, 101 f  
 pediatric patients, 102, 110–111 
 peripheral pain system, 100–101 
 physiological indicators, 110 
 PQRST mnemonic, 104, 104 t  
 pregnant patients, 103, 112–113 
 rating scales, 108 f  
 receptors involved in modulation, 103 t  
 referred, 103 
 response to, 355–356, 355 f  

 cultural variations, 19 t  
 sensitization, 101 
 somatic, 103 
 subjective information, 104–110, 105 b,   105 t 
 visceral, 103 

 Pain fibers, 100 
 Pain-mediating substances, 102 
 Pallor, 51, 201 
 Palpation, 40–41, 41 f  
 Pancreas, anatomy and physiology, 256, 

276, 276 f  
 Pancreatitis, 280–281 

 drug-induced, 280 b  
 signs and symptoms, 281 b  

 Panic attacks, 367 
 symptoms, 367 b  

 Paranasal sinuses, anatomy, 167, 167 f  
 Parkinson’s disease, 348 

 medications causing, 348 b  
 signs and symptoms, 348 b  
 staging of disability, 348 t  

 Paroxysmal dyspnea, 200 
 Partial seizures, 347 
 Past medical history (PMH), 31 
 Patient.  see also  Female patient; Geriatric 

patient; Male patient; Pediatric 
patient; Pregnant patient 

 assessment, 1–10 
 opportunities for, 7–8 

 care process, 4–6, 4 f  
 assessment, 4–5 
 assessment questions, 5 b  
 pharmacotherapy workup, 5 f  

 interviewing 
 basic skills for, 26–30 
 closing statements, 29 
 common errors, 29–30 
 demographics, 30 
 environment, 26–27 
 opening statements, 27 
 sample interaction, 28 b  
 types of questions, 27 
 verification of information, 27–28 

 Peak expiratory flow rates, 205 t  
 Peak flow meters, 204 f  
 Peau d’orange, 434 
 Pediatric patient 

 abdomen, 267 
 blood pressure, 63–68, 67–68 t  
 carbohydrate metabolism, 386–389, 388 f  
 central nervous system, 344, 356–358 
 endocrine disorders, medicated patient, 

399–400 
 eyes and ears, 145, 158–159 t  
 female, 430–431 

 precocious puberty, 439 
 sexual maturing rating scale, 430 t  

 GI system, 256 
 health and medication history, 34 
 heart and circulatory system, 217–218, 

218 f,  232–233 
 liver, 277 – 278, 285–286 
 male, 408–409, 409 t  
 mental status, 366, 377–378 
 musculoskeletal system, 311–312, 

333–334 
 nutrition, 79–80, 85 t  
 nutritional assessment, 96–97 
 pain, 102, 110–111 
 physical assessment of skull, face, scalp, 181 
 physical examination, 49 
 pulse, 62 
 renal system, 295, 303 
 respiratory rate, 62 
 respiratory system, 189, 205 
 skin, 118, 133 
 skull anatomy, 168 
 temperature, 62 
 visual acuity benchmarks in infants, 158 t  

 Pediculosis (lice), 128, 128 f  
 Pellagra, 93 f  
 Penis.  see also  Genitalia, male 

 erectile tissues, 408 f  
 inspection, 417 

 Peptic ulcer disease, 258 
 common causes, 268 b  
 signs and symptoms, 258 b  

 Percussion, 41–44, 42–44 f,   42 t 
 direct and indirect, 42, 44 f  

 Periodontitis, 172 f  
 Peripheral arterial disease (PAD), 247 

laboratory and diagnostic tests, 251
 signs and symptoms, 248 b  

 Peripheral edema, palpation for, 227 f,  251 f  
 Peripheral nervous system, 344–345, 344 t,  346 f  

 Peripheral neuropathy, 349, 350, 359 
 signs and symptoms, 349 b  

 Peripheral pain system, 100–101 
 nociceptors, 100 
 pain fibers, 100, 102 f  

 Peripheral vascular system, 244–254 
 pathology, 247–248 
 patient symptoms, 252–254 
 physical assessment, 249–251 
 system assessment, 248–251 

 Peristalsis, 255 
 Perseveration, 376 
 Phalen’s test, 329, 329 f  
 Pharmaceutical care, 2–4 
 Pharmacotherapy workup, 5 f  
 Pharyngitis, 172–173, 173 f .  see  Sore throat 

 signs and symptoms, 173 b  
 Pharynx 

 anatomy, 168, 169 f  
 inspection, 179–180, 180 f  

 Phobias, 367 
 Phonophobia, 170–171 
 Photophobia, 170–171 
 Photosensitivity 

 case study, 133–135 
 drug-induced, 127, 127 b  

 Physical examination, 39–50 
 basic principles, 39–40 
 comprehensive, 47–49, 48 f  
 equipment, 44–45, 45 f  

 patient safety, 45–46 
 setting, 45 

 geriatric, 49 
 infection control, 46 b  
 inspection, 40 
 latex allergy recommendations, 46 b  
 methods of assessment, 40–44 

 auscultation, 43–44, 44 f  
 palpation, 40–41, 41 f  
 percussion, 41–44, 42–44 f,   42 t 

 pediatric, 49 
 pregnant patients, 50 
 preparation for, 44–46 
 sequence of and positioning for, 

47, 47 b  
 tips for the novice, 46–47 

 Pitch (frequency), in percussion, 41–42 
 Plantar reflex, 357, 357 f  
 Plessimeters, in percussion, 42 
 Pleximeters, in percussion, 42 
 Pneumonia, 197–199 

 causes, 198 b  
 classification and definitions, 199 b  
 signs and symptoms, 199 b  

 Polymyositis, 321 
 Polyuria, 393, 401 
 Popliteal artery, palpation, 251 f  
 Posterior tibial pulse, palpation, 251 f  
 Posttraumatic stress disorder (PTSD), 367 
 Posture, 322 f  
 Poverty, health-related beliefs, 22 
 PQRST mnemonic, 104, 105 t  
 Precocious puberty, female patient, 439 
 Preeclampsia, 71, 71 b  
 Pregnant patient 

 abdomen, 268 
 blood pressure, 68, 71 
 carbohydrate metabolism, 389–390 
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 central nervous system, 345, 358 
 endocrine disorders, medicated patient, 

400–401 
 eyes and ears, 146, 159 
 female, 431 
 GI system, 257 
 health and medication history, 38 
 heart and circulatory system, 219, 233 
 liver, 278, 286 
 mental status, 366, 378 
 musculoskeletal system, 312, 334 
 nutrition, 80–81, 97 
 pain, 103, 112–113 
 physical assessment of skull, face, scalp, 181 
 physical examination, 50, 439 
 preeclampsia signs and symptoms, 71 b  
 renal system, 295, 303 
 respiratory system, 189–190, 205 
 skin, 118, 133 
 skull anatomy, 170 
 weight gain recommendations, 71 t  

 Prejudice, 12 
 Preload, 217 
 Premenstrual dysphoric disorder, 434 
 Premenstrual syndrome, 433–434 
 Presbycusis, 151 
 Presbyopia, 149 
 Pretibial myxedema, 397 
 Primary open-angle glaucoma (POAG), 147, 

148 b  
  Principles of Practice for Pharmaceutical 

Care,  3 
 PR interval, 215 
 Problem-oriented note, 7 
 Proptosis, 152 
 Prostate 

inspection, 418
 International Prostate Symptom Score, 

420 t  
 Prostate-specific antigen (PSA), 418, 419 t  
 Protein, requirements, 75 
 Protein-calorie malnutrition, 76–79 
 Proteinuria, 296, 297 t  
 Pseudoptosis, 145, 146 t  
 Psychotic disorders, 369–370 
 Puerto Ricans, cultural characteristics, 14 t  
 Pulmonary embolism, 247 
 Pulse 

 pediatric patients, 62 
 peripheral, 56 
 radial, 56, 56 f  
 rhythm, 57 

 Pupil, examination, 153 
 Purpura, 133 
 P wave, 215 
 Pyelonephritis, 296, 298–299 
 Pyuria, 302 

 Q 
 QRS complex, 216 
 Quality, in percussion, 42 

 R 
 Race, definition, 12 
 Radial pulse, 250 f  
 Rash, case study, 133–134 
 Recreational (street) drugs, 31 
 Rectocele, 438 

 Red eye, 20 
 Reflex arc, 343 f  
 Renal insufficiency, 295 
 Renal stones, 299 
 Renal system 

 anatomy and physiology, 293–295, 294 f  
 geriatric patients, 295, 303 
 pathology, 294–300 
 patient symptoms, 306 
 pediatric patients, 295, 303 
 physical assessment, 300–305 
 pregnant patients, 295, 303 
 system assessment, 299–305 

 Respiratory rate, 56–57, 57 t  
 pediatric patients, 62 

 Respiratory system 
 geriatric patients, 189, 205 
 lower, 189 f  
 muscles, 192 f  
 pathology, 190–199 
 patient symptoms, 205–211 
 pediatric patients, 189, 205 
 physical assessment, 200–205 
 pregnant patients, 189–190, 205 
 reference lines, 189, 191 f  
 surface landmarks, 188–189 
 system assessment, 199–205 

 Resting energy expenditure (REE), 74 
 Retinopathy, 393 
 Retropulsion, 354 
 Review of systems (ROS), 31 
 Rheumatoid arthritis, 314–315, 314 b  

 differential symptoms, 315 t  
 Rhinitis, 171–172 

 signs and symptoms, 171–172, 172 b  
 Rhinorrhea, 174 
 Rhonchi, 203, 203 t  
 Rickets, 94 f  
 Rinne test, 156, 157 f  
 Romberg test, 354, 355 f  

 S 
 Scabies, 127–128 
 Scalp, physical assessment, 176–181 
 Schizophrenia, 369 
 Sciatica, 324 
 Scoliosis, 323 
 Scorbutic gums, 94 f  
 Scotoma, 150 
 Scrotum 

 inspection, 417 
 lesions, 410–412, 411–412 f  
 lump, 415–416, 419 
 testicular self-examination, 412 b  

 Sedative-hypnotics abuse, 372 
 Seizures, 347, 350, 359 

 substances causing, 359 b  
 types, 347 f  

 Sense of smell, test, 351 
 Sensitization, 101 
 Serum creatinine (SCr), 295, 295 t  
 Shingles.  see  Zoster 
 Shoulder, dislocation, 324–325 f  
 Single-nutrient deficiencies 
 Single parent family, 17 
 Sinuses 

 inspection and palpation, 177, 178 f  
 transillumination, 177–178, 178 f  

 Sinusitis, 171 
 patient symptoms, 182 
 signs and symptoms, 171 t  

 Skin 
 adverse cutaneous drug reactions, 

125–128 
 anatomy and physiology, 116–119, 117 f  
 cancer, 128, 129 f  
 color, in assessment of physical appear-

ance, 51 
 geriatric patients, 118, 133 
 infectious conditions, 122–125 
 infestations, 127–128 
 inflammatory conditions, 118–122, 121 f  
 lesion, 51 
 pathology, 119–131, 120 t  
 patient symptoms, 133–135 
 pediatric patients, 118, 133 
 pregnant patients, 118, 133 
 system assessment, 131–133 

 Skull 
 anatomy, 165, 166 f  
 geriatric patients, 170, 181 
 pediatric patients, 168, 181 
 physical assessment, 176–181 
 pregnant patients, 170, 181–182 

 Small intestine, anatomy, 256 
 SOAP note.  see  Subjective, Objective, 

Assessment, and Plan 
 Social phobia, 366–367 
 Somatic pain, 103 
 Sore throat, 175–176 

 patient symptoms, 182 
 Sphygmomanometer, 58 f  
 Spinal cord, 343–344, 345 f  
 Spine, alignment, 323, 323 f  
 Spinoreticular tract, 101, 101 f  
 Spinothalamic tract, 101, 101 f  
 Sprain, 312, 318 
 Sputum, 200, 200 t  
 Squamous cell carcinoma (SCC), skin, 128, 

128 f  
 Statins 

 benefit groups, 224 b,  225 f  
 classification, 226 t  

 Status epilepticus, 347–348 
 Stereognosis, 356, 356 f  
 Stereotypes, 12 
 Stethoscope 

 in auscultation, 43–44, 44 f  
 in blood pressure measurement, 60 f  

 Stevens-Johnson syndrome, 126, 127 b  
 Stiffness/range of motion, musculoskeletal 

system, 320, 323 f,  334 
 Stimulant abuse, 373 

 intoxication and withdrawal symptoms, 
373 b  

 Stomach, anatomy and physiology, 
255–256, 256 f  

 Strabismus, 153 
 Strain, 317, 318 
 Striae, female breast, 436 
 Striae gravidarum, 119, 133 
 Stridor, 203 t  
 Stroke volume, 217 
 Stupor, 52 
 Styes, 153 
 Subculture, 12 
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 Subjective, Objective, Assessment, and Plan 
(SOAP), 6–7 

 Substance use disorders, 371–373 
 Swan-neck deformities, 314, 327 
 Swelling 

 musculoskeletal, 334 
 musculoskeletal system, 319–320 

 Synovial joint, 310 t  
 Systole, 213 

 T 
 Tachycardia, 57 
 Tachypnea, 57, 201 
 Tactile fremitus, 202, 202 f  
 Tangentiality, 369 
 Tanner Scale, sexual maturity, 409 t  
 Temperature 

 axillary route, 55–56 
 pediatric patients, 62 
 rectal route, 55 
 temporal artery route, 56 
 tympanic route, 56, 56 f  

 Temporomandibular joint (TMJ) syndrome, 
318, 322, 322 f  

 signs and symptoms, 318 b  
 Tendinitis, 317–318 

 signs and symptoms, 318 b  
 Tenosynovitis, 317–318 

 signs and symptoms, 318 b  
 Tension headaches, 170, 345 
 Thoracic cage, 188, 190 f  
 Thought blocking, 376 
 Thought process, assessment, 376 
 Thrombophlebitis.  see  Deep venous 

thrombosis 
 Thyroid 

 disorders, 392–393 
 function, 387, 388–389 

 neck examination and palpation, 
396–397, 396 f  

 Thyroid storm, 392 
 Tinea corporis, 124, 124 b,  124 f  
 Tinea infection, 413–414 
 Tinea pedis (athlete’s foot), 124, 124 f  
 Tinel’s sign, 329 f  
 Tongue, inspection, 179 f,  353 
 Tonic-clonic seizures, 347 t  
 Toxic epidermal necrolysis, 126, 127 b  
 Trace minerals, adult daily maintenance 

dose, 76 t  
 Trachea, 189, 191 f  
 Transient ischemic attacks (TIAs), 349 
 Triceps skinfold, measurement, 89, 89 f,  90 t  
 T wave, 216 

 U 
 Ulcerative colitis, 256, 260–262, 268–269 
 Uremia, 296–297 
 Ureter, 293, 294 f  
 Urethra, 293, 294 f  
 Urinalysis, 301 
 Urinary retention, 416, 421 

 drugs causing, 416 b  
 Urinary symptoms, in renal system 

assessment, 299 
 Urinary tract infection (UTI), 298–299 

 signs and symptoms, 298 b  
 Urine 

 abnormal appearance, 301 t  
 medications affecting, 301 t  

 Urticaria, drug-induced, 125, 125 b  

 V 
 Vaginal discharge, 435, 440 
 Varicella.  see  Chickenpox 
 Veins 

 arm, 245, 247 f  
 systemic circulation, 246 f  

 Venous thromboembolism, risk factors, 249 t  
 Verbal numerical scale, instrument for pain, 

106, 106 f  
 Verbal rating scale, instrument for pain, 

106, 106 f  
 Vietnamese Americans, cultural 

characteristics, 14 t  
 Visceral pain, 103 
 Visual acuity 

 benchmarks in infants, 158 t  
 testing, 153–154 

 Visual analog scale (VAS), instrument for 
pain, 106, 106 f  

 Visual fields, testing, 154 
 Vitamins 

 adult daily maintenance dose, 76 t  
 medication interactions, 96 t  

 Voice sounds, auscultation, 202–203 
 Vulvovaginal candidiasis, 433 
 Vulvovaginitis, 433 

 W 
 Weakness, musculoskeletal system, 320–321 
 Weber test, 156, 157 f  
 Wheezing, 200, 206 
 Whispered pectoriloquy, 204 
Wong-Baker FACES Pain Rating Scale, 108f
 Word salad, 376 
 Wrist, 326–328, 327–328 f  

 X 
 Xanthelasma, 145, 146 t,  231 f  
 Xanthomas, 153 
 Xerosis, 133 

 Z 
 Zoster (Shingles, herpes zoster), 123 
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