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Foreword

Worldwide, the prevalence of diabetes is increasing at an alarming rate and much of the
care previously considered the domain of the medical practitioner will now need to be
undertaken by nursing staff. Hence, it is essential that nurses, whatever the context of
their working environment, develop a sound clinical understanding of diabetes man-
agement.

This remarkably comprehensive book reflects the depth of knowledge and experience
of its author and will assist nurses in the process of diabetes management. The text
encompasses many areas of diabetic care and bridges the gap between traditional nursing
texts and diabetes medical textbooks. It will be valuable to nurses working on the per-
iphery of diabetes in a hospital or community environment as well as to nurses who have
developed a career in diabetes care. The author provides carefully detailed aspects of
clinical care such as the caution required when using radio-contrast medium in people
with diabetes and renal impairment while also including information about the use of
complementary therapies for diabetes management.

The diagnosis of diabetes, whether it is type 1 or type 2, has a significant impact on the
life of the person and their family. Living with diabetes is not easy and requires con-
siderable dedication and commitment to adapt to the life-long regimen imposed by this
chronic disease. While it is inevitable that nurses will take on an increased clinical role, it is
also important that they do not forget the fundamental purpose of nursing which is to care
for patients. Nursing staff must recognise not only the medical aspects of diabetes but also
its psychosocial impact and thus not be judgemental when caring for the patient with
diabetes. This book emphasises the need for a holistic approach and provides insight into
the many physiological and psychological facets of diabetes care.

It is with much delight that I write the foreword to this excellent textbook written by my
friend and colleague Dr Trisha Dunning. Her vast experience in diabetes education,
clinical management and research is obvious. [ wholeheartedly recommend this text to all
health professionals whether working directly in, or on, the fringe of diabetes. This
textbook should be considered essential reading for diabetes management.

Marg McGill MSc (Med)
Chair, International Diabetes Federation Consultative Section on
Diabetes Education






Preface

Background to the second edition

It has been 30 years since I trained as a nurse in the days of Fehling’s solution to test for
urine glucose and glass reusable insulin syringes. My first exposure to diabetes was the
complete devastation of a school friend who developed diabetes during her first preg-
nancy. | had no intuitive flash to become a diabetes nurse specialist/diabetes educator —
they did not exist. Diabetes itself was hardly considered. Today diabetes is the focus of my
working and a great deal of my personal life.

Diabetes has come a long way too, since it was first described as diabetes maigre (bad
prognosis) and diabetes gros (big diabetes). Science and technology have made major
contributions to our understanding of the pathophysiology of diabetes and its compli-
cations, and to our management options, and have enabled people with diabetes to have
autonomy over their disease.

The incidence of diabetes is increasing, particularly in the elderly. People are living
longer and there is an increasing incidence of Type 2 diabetes in developing countries
and depressed populations. There truly is a diabetes epidemic. The information pre-
sented in this Manual offers suggestions for the nursing management of people with
diabetes. Where references exist, they are included to support the nursing care recom-
mendations and as a framework for continuing education. A number of guidelines for
managing diabetes exist, but most refer to medical management and primary and out-
patient care, rather than nursing care in acute settings.

The nursing care described in this Manual has been partly extrapolated from these
documents and is based on the clinical experience and knowledge gleaned over 17 years
of practice in diabetes education and care and discussion with nursing colleagues.

The book was written to fill the gap between academia and clinical practice by pro-
viding easy-to-access information that can be directly applied in busy clinical situations.
The purpose is to guide the practice of diabetes nursing and assist nurses to provide
consistent care and achieve better outcomes for their patients with diabetes. The first
edition was successful in meeting these goals.

A number of changes have occurred since the Manual was first published that require
the information to be revised and updated. They include improvements in diabetes
technology, understanding of the disease process and its complications and shifting the
focus to empowering people with diabetes.

In particular, the results of the Diabetes Control and Complications Trial (DCCT 1993)
and the United Kingdom Prospective Diabetes Study (UKPDS 1998) have had a sig-
nificant impact on current diabetes management. In addition, the Australian National
Diabetes Strategy (NDS) (Colagiuri et al. 1998) and the British Diabetes National
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Service Framework: Standards for Diabetes Services (Department of Health 2001)
define the standards of care in those countries. The NDS does not address nursing care or
management in the acute setting. The British National Service Framework consists of 12
standards in nine areas due to come into operation in 2003. One standard refers to care
of people with diabetes during a hospital admission.

For the past six years I have been privileged to be a member of the Victorian Nurses
Care Awards, a committee that receives nominations from patients of nurses they con-
sider to have demonstrated excellence in nursing practice. These nominations demon-
strate that people value the ‘art’, or caring aspects of nursing practice, but also expect to
be cared for by competent, knowledgeable nurses.

Almost all countries, especially the UK and Australia, are moving towards managing
diabetes in primary care settings with integrated care programmes. This means that
people with diabetes in hospital are likely to be sicker and require skilled nursing care.
Because the incidence and prevalence of diabetes is increasing worldwide, most nurses
can expect to care for a person with diabetes at some stage of their nursing career.

In order to address these issues, some chapters have required extensive revision, others
very little. New chapters have been added, for example, on care of the elderly, to increase
the relevance of the Manual to aged and community settings, and on complementary
therapies, to reflect the increasing use of these therapies by the general public and nurses.
References have been included that serve as the evidence base for the recommendations.

There is a growing trend to prefer the term ‘people with diabetes’ rather than
‘diabetics’ or ‘patients’. The terms ‘people with diabetes’ and ‘patients’ are used inter-
changeably throughout the Manual, as appropriate to the particular reference. Most
people, including people with diabetes, still regard people in hospital as patients.

A trend in some parts of the world, including Australia and the UK is the development
of the nurse practitioner role. Diabetes nurse specialists/diabetes educators will be one
category of nurse practitioner. The nurse practitioner is an experienced advanced clinical
nurse with an extended scope of practice that includes medication management, one
component of which is prescribing. Diabetes educator nurse practitioners are likely to
play a major role in diabetes care in the future and will be in an ideal position to support
ward nurses.

It is my hope that the revised edition of the Manual will continue to contribute to the
body of nursing knowledge about diabetes, and that it will be of assistance to nurses (and
other health professionals) involved in the care of people with diabetes. I have endeav-
oured to make the information general and applicable to all nurses; I hope each person
who reads the Manual will find something of value.

Using the Manual

The nurse, more than any other member of the health team, is the person who
interprets to the patient the care he must take of himself and his family. Her belief in
the comprehensiveness of adequate care will influence the scope of her care beyond
the treatment prescribed by the physician.

(Henderson 1966)
In spite of the age, and sexism, of this reference, the philosophy is still relevant today,

especially given the rise of the nurse practitioner role and advanced nursing practice.
Nursing is both an art and a science whose essence is caring. Nurses have a responsibility,
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with other health professionals, for planning, implementing and evaluating the care given
to patients under their care. Nurses function in a variety of settings and the components
of the nurse’s role varies according to the setting (hospital, community health centres, city
or remote areas).

Nursing care is distinct from medical care, but nursing and medical care complement
each other. Some nursing actions occur as a result of the medical orders, others are the
basis on which the medical orders are formulated. It is of the utmost importance, then,
that nurses have adequate knowledge about disease processes and their effect on indi-
viduals in order to provide optimal care.

People who have had diabetes for some time are often aware of omissions and poorly
performed procedures relating to their care in hospital. In the case of people with dia-
betes, this is particularly true of blood glucose testing, and hypoglycaemia, management.
A lack of trust in the staff, considerable anxiety and confusion about the correct method
can result if nursing practice is not consistent with the teaching of the diabetes education
team.

This Manual has been designed as a quick reference source for specific nursing actions
needed in the care of people with diabetes mellitus to allow nursing care plans to be
formulated quickly in busy situations and to provide references where more information
can be found. A list of key points is given at the beginning of most chapters. Important
information is referenced throughout the text. In addition, practice points based on
research findings, and clinical observations based on personal experience are included.

Chapters are cross-referenced where appropriate. The pathophysiology and medical
management of diabetes is discussed only briefly because it is more than adequately
covered in other publications, see Appendix B.

The care outlined in this Manual does not negatve the provision of basic general
nursing care as indicated by the presenting condition, but focuses on the specific and
extra needs of people with diabetes. The presence of diabetes will have physiological
effects on the presenting condition if diabetes is not adequately controlled. A careful
assessment of individual physical, psychological and spiritual needs should form the basis
of all nursing care.

Practice point

The procedure and policies of the employing institution should be followed. This Manual
does not replace these documents.
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List of Abbreviations and Symbols

1 Increased

! Decreased

< Less than

> Equal to, or greater than
> Greater than

BG Blood glucose

BMI Body mass index

BP Blood pressure

BUN Blood urea nitrogen
CAPD Continuous ambulatory peritoneal dialysis

CCF Congestive cardiac failure

CCU Coronary care unit

CslI Continuous subcutaneous insulin infusion
DA Diabetes Australia

DKA Diabetic ketoacidosis

ECG Electrocardiogram

EN Enteral nutrition

FFA Free fatty acids

HbAlc  Glycosylated haemoglobin

HM Human insulin

HONK  Hyperosmolar non-ketotic coma
ICU Intensive care unit

WY, Intravenous therapy lines

LFT Liver function test

MODY  Maturity onset diabetes in the young
NDSS National Diabetes Supply Scheme
OGTT Oral glucose tolerance test

OHA Oral hypoglycaemic agent

TPN Total parenteral nutrition

TPR Temperature, pulse and respiration
WHO World Health Organisation

The words are used in full the first time they appear in the text. All abbreviations are
widely accepted and recognised.






Chapter 1
Diagnosis and Classification of Diabetes

1.1 Key points

® Diabetes represents a considerable economic and social burden for the person with
diabetes and the health system.

® The classification of diabetes was revised by the American Diabetes Association in
1997 and adopted by the World Health Organisation in 1998. It was adopted in
Australia and by Diabetes UK in 1999.

® Type 2 diabetes is a progressive disease and complications are often present at
diagnosis.

1.2 'What is diabetes mellitus?

Diabetes mellitus is a metabolic disorder in which the body’s capacity to utilise glucose, fat
and protein is disturbed due to insulin deficiency or insulin resistance. Both states lead to
an elevated blood glucose concentration and glycosuria.

The body is unable to utilise glucose in the absence of insulin and draws on fats and
proteins in an effort to supply fuel for energy. Carbohydrate is necessary for the complete
metabolism of fats, however, and when carbohydrate metabolism is disordered fat
metabolism is incomplete and intermediate products (ketone bodies) can accumulate in
the blood leading to ketosis, especially in Type 1 diabetes. The protein breakdown in this
situation leads to weight loss and weakness and contributes to the development of
hyperglycaemia and lethargy.

There are different types of diabetes which have different underlying causal mechan-
isms and clinical presentation. In general, young people are insulin-deficient (Type 1
diabetes), while older people may have sufficient insulin secretion and plasma insulin
levels but demonstrate resistance to its action (Type 2 diabetes). Type 2 diabetes is the
most common, accounting for 85% of diagnosed cases; Type 1 accounts for 15% of
diagnosed cases. N.B. Type 2 diabetes occurs in children and Type 1 diabetes occurs in
the elderly.

1.3 Classification of diabetes

The American Diabetes Association (ADA) announced a revised diabetes classification
system and diagnostic criteria in 1997. These revised data were a joint activity between
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the ADA and the World Health Organisation (WHO). As part of the new classification the
terms insulin-dependent diabetes (IDDM) and non-insulin-dependent diabetes (NIDDM)
were replaced with Type 1 and Type 2 diabetes (Expert Committee on the Diagnosis and
Classification of Diabetes Mellitus 1997).

® Type 1 diabetes has two forms:
® Immune-mediated diabetes mellitus, which results from autoimmune destruction of
the pancreatic beta cells;
® Idiopathic diabetes mellitus refers to forms of the disease that have no known
aetiologies.
® Type 2 diabetes mellitus refers to diseases associated with relative insulin deficiency
and insulin resistance.
® Impaired glucose homeostasis, which is an intermediate metabolic stage between
normal glucose homeostasis and diabetes. It is a significant risk factor for cardiovas-
cular disease. There are two forms:
@ Impaired fasting glucose, where the fasting plasma glucose is higher than normal
but lower than the diagnostic criteria;
® Impaired glucose tolerance, where the plasma glucose is higher than normal and
lower than the diagnostic criteria after a 75 gram glucose tolerance test, see 1.6.
® Gestational diabetes mellitus, diabetes occurring in pregnancy.
@ Other specific types, which include diabetes caused by other identifiable disease
processes:
@ Genetic defects of beta cell function such as MODY;
® Genetic defects of insulin action;
@ Diseases of the exocrine pancreas such as cancer and pancreatitis;
® Endocrine disorders such as Cushing’s disease, and Acromegaly;
® Drug or chemical induced diabetes.

Diabetes affects approximately 0.5 to > 10% of the population depending on the type
of diabetes, age group and ethnic group. The incidence of diabetes is increasing,
particularly in the older age group and in developing countries.

A recent study in Australia (Dunstan et al. 2000), indicates that 7.5% of people over
25 years and 16.8% of people over 65 have diabetes and a further 16.1% have impaired
glucose tolerance. In the UK, an estimated 1.4 million people have diabetes (Audit
Commission 2000). In both countries Type 2 is the most common type, accounting for
80-90% of cases.

1.4 Type 1 and Type 2 diabetes
1.4.1 Type I diabetes

Type 1 diabetes is a disease of absolute insulin deficiency that usually affects children and
young adults but can occur in older people. It often presents with the so-called classic
symptoms of diabetes mellitus:

® Polyuria

® Polydipsia
® [ethargy

® Weight loss.
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These symptoms usually occur over a short space of time (two to three weeks) as a
result of destruction of the beta cells of the pancreas. The precipitating event may have
occurred many years prior to the development of the symptoms. Type 1 diabetes can be
due to an autoimmune or idiopathic process. It classically presents with elevated blood
glucose and urinary glucose and ketosis. In severe cases the patient will present with
diabetic ketoacidosis (DKA) (see Chapter 9).

Figure 1.1 is a schematic representation of the progression of Type 1 diabetes. It
shows the progressive relentless destruction of the beta cells from the time of the initial
triggering event. Three per cent of first-degree relatives of people with Type 1 diabetes
have beta cell antibodies, usually with normal glucose tolerance and some progress to
diabetes. Immunosuppression with Azathioprine or Cyclosporin and immunomodulation
using Nicotinamide, to prevent further beta cell destruction have been used in newly
diagnosed or pre-Type 1 diabetes but are not common. These drugs are potent immu-
nosuppressive agents and their use cannot be warranted in the long term. Insulin has also
been used in an attempt to stimulate immune tolerance, but not successfully.

Development of
Trigaerin islet specific T cells
ggering and autoantibodies
event
[}
& Loss of glucose
£ Loss of tolerance
3 first phase
o insulin response .
= Overt presentation of
m Diabetes —C-peptide detectable
(Honeymoon phase)
Overt presentation of
Diabetes—C-peptide
not detectable
100% 0%

Beta cell decline over months to years

Figure 1.1 Schematic representation of the slow progressive loss of beta cell mass fol-
lowing the initial trigger event in Type 1 diabetes.

1.4.2 Type 2 diabetes

Type 2 diabetes is not ‘just a touch of sugar’ or ‘mild diabetes’. It is an insidious pro-
gressive disease that is often diagnosed late when complications are present. Type 2
diabetes often presents with an established long-term complication of diabetes such as
neuropathy, cardiovascular disease or retinopathy. Alternatively, diabetes may be diag-
nosed during another illness or on routine screening. The classic symptoms described
above are often less obvious and occur over a longer period of time. Once treatment is
instituted people often recognise that they have more energy and are less thirsty. Insulin
resistance often precedes Type 2 diabetes.

Insulin resistance is the term given to an impaired biological response to both endo-
genous and exogenous insulin that can be improved with weight loss. Insulin resistance is
a stage in the development of impaired glucose tolerance, which precedes the onset of
Type 2 diabetes. When insulin resistance is present, insulin production is increased
(hyperinsulinaemia) to sustain normal glucose tolerance; however, the hepatic glucose
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output is not suppressed and fasting hyperglycaemia and decreased postprandial glucose
utilisation results.

Insulin resistance is a result of a primary genetic defect and secondary environmental
factors (Turner & Clapham 1998). When intracellular glucose is high, free fatty acids
(FFAs) are stored. When it is low FFAs enter the circulation as substrates for glucose
production. Insulin normally promotes tryglyceride synthesis and inhibits postprandial
lypolysis. Glucose uptake into adipocytes is impaired in Type 2 diabetes and circulating
FFAs have a harmful effect on hepatic glucose production and insulin sensitivity.
Increasing blood glucose also plays a role. Eventually the beta cells do not respond to
glucose and this is referred to as glucose toxicity. Loss of beta cell function is present in
over 50% of people with Type 2 diabetes at diagnosis. Figure 1.2 depicts the con-
sequences of the insulin resistance syndrome.

Hyperinsulinaemia Endothelial dysfunction

N/

Decreased . ) Systemic low grade
fibrinolysis € Insulin resistance syndrome » chronic infection

Hypertension / \ Atherosclerosis

Hyperglycaemia and Truncal obesity
Type 2 diabetes

Figure 1.2 Consequences of the insulin resistance syndrome.

Insulin is secreted in phases and the early phase is considered important. People with
Type 2 diabetes show a loss of the early phase insulin response (Dornhorst 2001).
Interestingly, the beta cells do respond to other secretagogues, in particular sulphony-
lurea drugs.

The net effects of these abnormalities is sustained hyperglycaemia as a result of:

@ impaired glucose utilisation

® decreased glucose storage as glycogen

@ impaired suppression of glucose-mediated hepatic glucose production
@ increased fasting glucose

® decreased postprandial glucose utilisation.

People most at risk of developing Type 2 diabetes:

® have insulin resistance syndrome,

® are overweight, i.e., truncal obesity, increased body mass index (BMI), and high
waist:hip ratio (> 1.0 in men and > 0.7 in women). The increased level of FFAs inhibit
insulin signalling and decrease glucose transport (see Figure 1.3) and are a source of
metabolic fuel for the heart and liver. Binge eating precedes Type 2 diabetes in many
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people and could be one of the causes of obesity; however, the prevalence of eating
disorders is similar in Type 1 and Type 2 diabetes (Herpertz et al. 1998),

® are over 40 years of age,

@ are closely related to people with diabetes,
® are women who have had gestational diabetes or who had large babies.

There is also an increasing incidence noticed in young people.
The characteristics of Type 1 and Type 2 diabetes are shown in Table 1.1.

Glucagon
Cortisol
Adrenalin

Rise in blood glucose from ¥ diet
¥ body stores

|

Stimulates
pancreas to
release insulin

—

Insulin attaches to receptors
on cell membranes

l QQQ

Glucose

0O

Receptors facilitate
glucose entry by
translocation of
GLUT-4 to cell wall

GLUT-4
transports
glucose into
the cell

produce heat and energy

Glucose used to

or stored as fat

Figure 1.3 Diagrammatic representation of insulin binding, insulin signalling, translo-
cation of GLUT-4 and glucose entry into the cell. GLUT-4 is a glucose transporter contained
in vesicles in the cell cytoplasm. Once insulin binds to an insulin receptor GLUT-4 moves to
the cell membrane and transports glucose into the cell. During fasting GLUT-4 is low and
increases in response to the increase in insulin. Failure of GLUT-4 translocation could
explain some of the insulin resistance associated with Type 2 diabetes.
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Table 1.1 Characteristics of Type 1 and Type 2 diabetes mellitus.

Type 1

Type 2

Age at onset
Speed on onset

Body weight

Heredity

Insulin

Ketosis
Frequency

Complications

Treatment

Usually <30 years
Usually rapid

Normal or underweight; often
recent weight loss

Associated with specific human
leukocyte antigen (HLA)

Autoimmune disease
Viral infection possible trigger

Early insulin secretion
Impaired later; may be totally
absent

Common
15% of diagnosed cases

Common

Insulin, diet, exercise

Usually > 40 years
Usually gradual

80% are overweight

No HLA association

No evidence for viral trigger

Insulin deficiency or resistance
to insulin action

Rare
85% of diagnosed cases

Common often present at
diagnosis

Diet, OHA, exercise, insulin

The majority of people with Type 2 diabetes require multiple therapies to attain
acceptable blood glucose targets over the first nine years after diagnosis (UKPDS 1998).
Between 50 and 70% require insulin that is often used in combination with OHAs. This
means that diabetes management is more complicated for people with Type 2 diabetes,
which increases the likelihood of non-compliance and increases the costs of managing
the disease for both the patient and the health system.

1.4.3 Gestational diabetes

Gestational diabetes is defined as carbohydrate intolerance generally indicated by fast-
ing blood glucose > 6 mmol/L of variable severity which is first recognised during preg-
nancy. It affects about 3% of all pregnant women. The exact cause of gestational
diabetes is unknown, but several factors have been identified including insulin
resistance and hyperglycaemia as a result of the hormones produced by the placenta.

It is recommended that all pregnant women be screened for diabetes between 24 and
28 weeks gestation, the time the placenta begins to produce large quantities of
hormones. If the screening test is abnormal an OGTT is performed.

Usually the blood glucose returns to normal after delivery of the baby. However,
approximately 40% of women with gestational diabetes will develop diabetes in later life.
In most cases the OGTT is repeated 6-8 weeks after delivery.

Who is at risk from gestational diabetes?
Gestational diabetes can occur in any pregnancy; however, those women at highest risk
may be categorised as:
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Older.

Overweight.

Having a family history of diabetes or previous gestational diabetes or having had a
large baby previously.

Belonging to a race with an increased risk, e.g. Vietnamese.

With maternal obesity > 12% of ideal bodyweight.

If the blood glucose cannot be controlled by diet, insulin will be required during preg-
nancy. Oral hypoglycaemic agents (OHAs) are contraindicated because they cross the
placenta and cause neonatal hypoglycaemia. The aim of treatment is to keep blood
glucose within the normal range (3—-7 mmol), ensure the diet is appropriate and provide
good obstetric care.

1.4.5 Malnutrition-related (tropical) diabetes

Childhood malnutrition, genetic predisposition and environmental factors are implicated
in the development of diabetes in people living in tropical countries. It is not included as a
specific category in the revised classification but could fit into the ‘other’ category.
‘Tropical diabetes’ or malnutrition-related diabetes differs from Type 1 diabetes because
ketoacidosis is rare, and from Type 2 diabetes because it often occurs in young, thin
people with no family history of diabetes. However, researchers have not yet agreed
about the underlying causal mechanisms.

1.4.6 Maturity onset diabetes of the young (MODY)

Maturity onset diabetes of the young is a rare subgroup of Type 2 diabetes, formerly also
called Mason-type diabetes and non-insulin-dependent diabetes of the young (NIDDY). It
usually occurs in people younger than 25 years of age. It occurs in 1-2% of people with
diabetes and there is considerable genetic heterogenicity between different races. MODY
can be distinguished from Type 1 diabetes by the absence of ketosis. Treatment is with
oral hypoglycaemic agents, diet and exercise, although insulin may eventually be
required.

Recognition can be difficult and the diagnosis missed (Appleton & Hattersley 1996).
This can have implications for the individual and their family in commencing appropriate
treatment for the specific type of MODY and genetic counselling. The key features of
MODY are:

® Autosomal dominant characteristic passed from one affected generation to the next
generation.

® Young age of onset — usually before age 25.

® Type 2 diabetes, i.e. C-peptide present in the blood indicating endogenous insulin
production and/or able to be treated without insulin for > 5 years.

Practice points

(1) MODY is a different disease process from Type 2 diabetes that occurs in young
people and which has a different genetic and inheritance pattern. Type 2 diabetes in
children is a disease associated with obesity and insulin resistance (Sinha et al.

2002).
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(2) MODY has been misdiagnosed as Type 1 diabetes and insulin commenced unne-
cessarily because of the young age at presentation. MODY has also been diagnosed
instead of Type 1 diabetes in the UK (Health Service Ombudsman 2000).

These points demonstrate the importance of taking a careful clinical history and under-
taking appropriate diagnostic investigations.

1.5 Diagnosis of diabetes

Urine tests alone should not be used to make a diagnosis of diabetes; if glycosuria is
detected the blood glucose should be tested. When symptoms of diabetes are present an
elevated blood glucose alone will usually confirm the diagnosis. See Table 1.2 for diag-
nostic criteria.

If the person is asymptomatic, abnormal fasting blood glucose values of >7 mmol/L
should be demonstrated on at least two occasions before the diagnosis is made. A random
plasma glucose of >11.1 mmol/L and symptoms are diagnostic of diabetes. An oral
glucose tolerance test (OGTT) using a 75 g glucose load may be indicated to determine
the presence of glucose intolerance if results are borderline. The criteria for diagnosing
diabetes according to the World Health Organisation are shown in Table 1.2. For
performance of test and patient preparation for an OGTT see section 1.6.

An abnormal plasma glucose identifies a subgroup of people at risk of diabetes-related
complications. The risk data for these complications is based on the 2-hour OGTT
plasma glucose level. However, the fasting glucose of 7.8 mmol/L does not equate with
the 2-hour level that is used to diagnose diabetes. Recently the ADA and the WHO
lowered the fasting level to 7.0 mmol/L to more closely align it to the 2-hour level.

The WHO continues to advocate a routine use of the OGTT to maximise early iden-
tification of people at risk of complications in order for early treatment to be instituted.
The ADA does not advocate routine use of the OGTT because it believes that the revised
fasting level is sensitive enough to detect most people at risk. Therefore, there could be

Table 1.2 Diagnostic criteria for diabetes based on the World Health Organisation
guidelines. Fasting plasma glucose is the preferred test for diagnosis, but any of the three
tests are acceptable.

Stage Fasting plasma Random plasma Oral glucose tolerance
glucose glucose test (OGTT)

Normal <6.1 mmol/L 2 hour plasma glucose

<7.8 mmol/L

Impaired glucose  Impaired fasting Impaired glucose

tolerance glucose — fasting tolerance — 2 hour
glucose >6.1 and plasma glucose >7.8
<7.0mmol/L and <11.1 mmol/L

Diabetes >7.0 mmol/L >11.1 mmol/L and 2 hour plasma glucose

symptoms >11.1 mmol/L

In this table venous plasma glucose values are shown. Glucose in capillary blood is about 10-15% higher than
venous blood.
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differences internationally about the routine use of the OGTT. The ADA and the WHO
do agree on how the test should be performed. Australia supports the continued use of
the OGTT (Hilton et al. 2002).

1.6 Oral glucose tolerance test (OGTT)
An OGTT is used to diagnose diabetes:

® When fasting and random blood glucose results are equivocal.
® When there is a strong family history of diabetes, especially during pregnancy.
@ If the suspicion of diabetes is high but blood and urine glucose tests are normal.

An OGTT should not be performed when the patient:

@ Is febrile.

® Is acutely ill, e.g. postoperatively, or if uraemic.

® Has been immobilised for more than 48 hours.

® Has symptoms of diabetes or an elevated blood glucose before commencement of the
test.

Rationale for OGTT
Early diagnosis and treatment of diabetes reduces the morbidity and mortality associated
with the disease.

1.6.1 Preparing the patient for an OGTT

(1) Give specific oral and written instructions to the patient. A sample is given in
Example Instruction Sheet 1 overleaf.

(2) Ensure the diet contains at least 200 g/day carbohydrate for at least 3 to 5 days
before the test.

(3) If possible stop drugs which can influence the blood glucose levels 3 days before the

test:

@ thiazide diuretics

® antihypertensive drugs

@ analgesic and anti-inflammatory drugs

® antineoplastic drugs

@ steroids.

Fast from 12 midnight the night before the test.

Avoid physical/psychological stress for 1 hour prior to, and during, the test.

Avoid smoking for at least 1 hour prior to the test.

Allow the patient to relax 30 minutes before beginning the test.

4
5
6
7

AA,\,\
—_—

1.6.2 Test protocol

(1) The person should rest during the test to avoid dislodging the cannula.

(2) A cannula is inserted into a suitable vein for blood sampling.

(3) The blood glucose should be tested before commencing the test. If elevated clarify
with the doctor ordering the test before proceeding. Two millimetres of blood are
collected in fluoride oxalate tubes for laboratory analysis.
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Example Instruction Sheet 1: Preparation for an oral glucose
tolerance test

PATIENT INSTRUCTIONS FOR ORAL
GLUCOSE TOLERANCE TEST

Date of test: Name:
Time: 1.D. label

Location where test will take place:

(1) Please ensure that you eat high carbohydrate meals each day for 3 days before the
test. Carbohydrate foods are: breads, cereals, spaghetti, noodles, rice, dried beans
and pulses, vegetables, fruit. These foods should constitute the major part of your diet
for the 3 days.

(2) Have nothing to eat or drink after 12 midnight on the night prior to the test day, except
water.

(3) Bring a list of all the tablets you are taking with you when you come for the test.

(4) Do not smoke at least one hour before the test.

The Test

The testis performed in the morning. You are required to rest during the test, which will take
approximately 3 hours to complete. A small needle will be inserted into an arm vein for
blood sampling. The needle will stay in place until the test is completed. You will be given
300 ml of glucose to drink. This is very sweet but it is important to drink it all over the 5
minutes, so that the results of the test can be interpreted correctly. Water is permitted.

You will be given a drink and something to eat when the test is finished. The doctor will
discuss the results with you.

(4) The cannula is flushed with saline or heparinised saline between samples to prevent
clotting. One to two milliletres of blood should be withdrawn and discarded before
collecting each sample to avoid contaminating the sample.

(5) Blood samples are collected at:

minutes: -10
0
L> 75 g glucose, consumed over 5 minutes Water can be given
after the glucose. It is very sweet and some people find it dif-
ficult to drink.
+ 30
+ 60
+ 120

The glucose used for an OGTT is prepacked in 300 ml bottles containing exactly 75 g of
glucose.
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(6) Ensure the person has a follow-up appointment with the referring doctor whose
responsibility it is to explain the test results and commence appropriate manage-
ment and education.

(7) In some cases only two venous samples will be collected. A fasting sample at the
beginning of the test (time zero) and a second sample after two hours (the two-hour
sample).

1.7 Screening for diabetes

Because of the insidious nature and increasing incidence and prevalence of Type 2
diabetes, many countries have instituted screening or case detection programmes in at-
risk populations. Fasting plasma glucose tests are preferred to capillary (fingerpick) tests
to identify the presence of diabetes, see Table 1.2 for the diagnostic criteria. Some
programmes also involve checking for obesity and cardiovascular risk factors. At-risk
groups include:

age >b5 years;

high-risk ethnic groups;

polycystic disease of the ovary;

previous gestational diabetes;

family history of diabetes;

people with symptoms — often absent in Type 2 diabetes;

the elderly;

those with known diabetes complications such as cardiovascular and renal disease.

Screening for Type 1 diabetes is not usually necessary because it presents differently and
has a more rapid onset and symptoms are usually present. First-degree relatives of people
with diabetes can be tested for risk markers for diabetes but the preventative strategies
applicable to Type 2 diabetes do not apply.

An example of a screening and preventative model of care is shown in Figure 1.4.

1.8 Management of diabetes mellitus

1.8.1 The diabetes team

Effective management of diabetes requires team care. The person with diabetes is a key
player in the team. Good communication between team members is important and
information given to the patient must be consistent between, and within, departments.
The team usually consists of some or all of the following:

Diabetologist

Diabetes nurse specialist/diabetes educator
Dietitian

Podiatrist

Social worker

Psychologist

General practitioner.

Other professionals who contribute regularly to the management of the patient are:
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® Opthalmologist

® Renal physician

® Pharmacist

® Vascular and orthopaedic surgeons.

The ward staff who care for the patient in hospital also become team members:

® Doctors

® Nurses

® Physiotherapists

® Occupational therapists.

The management of diabetes consists of dietary modification, regular exercise/activity
and in some cases insulin or OHAs. Diabetes education and regular medical assessment
of diabetic control and complication status is essential.

Disease management

Outpatient management preferred — primary care.

. 0(\ Treatment according to agreed protocols and (7))
rg\\ guidelines. Regular review. /7/0/~ Q/,';/
;\\*‘\\C’ Specific diabetes education to support the (S G,)
QJ{\ individual to comply with treatment and seek Q/)/A ‘9,)
§\6 Beha\_/i_our_ . i advice e_arly. ) /00 o@

q;} modification Dletaryladvnlzg cqmpllcatlon screening. 0, %

) using individualised Early identification and treatment of ?9 (0%
OQ strategies. Regular long-term complications. Rehabilitation when ,&

& monitoring. Counselling. necessary. 2y

g;e General diabetes Hospital care when Counselling. 2
Q Targeted education. needed. Diabetes education. &y
Q screening according

to risk factors for Type 2,
MODY, GDM.
Universal screening
not usually
recommended.

Continuing management,
complication screening and education.

Preventative health population-based
messages.

Figure 1.4 Example of a screening and preventative model of health care.

1.8.2 Aim of management

Management aims for Australia are defined in the National Diabetes Strategy and a
number of other specific guidelines such as those described in the Australian Diabetes
Society Position Statements and Clinical Management Guidelines for Diabetes in General
Practice. The UK also has a number of specific guidelines including the newly released
Diabetes National Service Framework: Standards, a ten-year implementation plan
published in July 2001.

The aim of diabetes management is to maintain quality of life and keep the person free
from the symptoms of diabetes, and the blood glucose in an acceptable range. The range
is determined on an individual basis, usually between 4 and 9 mmol/L for 90% of tests,
especially in young people and during pregnancy. The aim is to obtain results as near as
possible to normal blood glucose but there must be a balance between the food plan,
medication (insulin/OHAs) and exercise/activity. The regime should restrict lifestyle as
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little as possible, although some modification is usually necessary. Type 1 (insulin-
dependent) people require insulin in order to survive. Type 2 (non-insulin-dependent)
obese patients can be treated effectively with a combination of diet and exercise. In many
people with Type 2 diabetes, OHAs will also be required, and often eventually insulin.

Practice point

In the current empowerment model of diabetes care the person with diabetes is the
pivotal person. Forming a care partnership with the individual and accepting their choices
is seen as essential to achieving optimal outcomes, see Chapters 22 and 23.

These are general recommendations only. Individual needs must be taken into con-
sideration. For example, normoglycaemia achieved using insulin or OHAs in an elderly
person could be dangerous, see Chapter 8.

Clinical observation

Diabetes is a balancing act. The individual’s physical, psychological, spiritual and social
life needs to be balanced in order to achieve good metabolic control. In fact the emphasis
should be on balance rather than control.

Management involves educating the person with diabetes and other family members in
order to help them:

Obtain and maintain an acceptable weight.

Achieve acceptable blood glucose levels.

Achieve a normal blood lipid profile.

Relieve symptoms of diabetes (polyuria, polydipsia and lethargy).

Prevent complications of diabetes and of treatment.

Maintain a healthy, independent lifestyle where the person is able to manage the
necessary self-care tasks to achieve acceptable glycaemic control and have a good
quality of life.

Some guidelines for assessing diabetic control are shown in Table 1.3.

A suggested model for the management of diabetes is shown in Figure 1.5. The model
is divided into phases and indicates that management, education and counselling are
required for life.

Table 1.3 Guidelines for assessment of control of diabetes.

% haemoglobin Alc Glucose (mmol/L) Control
Fasting 2 hours
after food
4.0-6.0 4 7 Excellent or ‘too good’*
6.0-7.4 7 9 Upper limit of normal
7.5-9.4 10 14.5 Unacceptable
>9.5 14 20 Unacceptable

*Risk of hypoglycaemia.



14 Care of People with Diabetes

Secondary or tertiary inpatient/
outpatient services

Person with diabetes

Community/primary
care services

Phase 1: Aims: Level of suspicion
Prediagnosis ¥ Early diagnosis »| Diagnose
stage ¥ Collaborative care Assess
¥ Management targets determined Advise
Educate

Initiate treatment
Communicate

Collaborate

Follow-up — recall system

. Aims:
Phase.2. . ¥ Achieve/maintain management
After diagnosis targets Symptoms
¥ Prevent complications — short HbA1c
and long term Blood pressure
¥ Prevent need for hospital admission Lipids
¥ Monitor response to treatment Weight
¥ Monitor specific clinical end points »|  Complication status
Mood
Quality of life
Monitor self-care practices —|—> Blood glucose
monitoring
Diet
Exercise
Smoking
Insulin management
OHA management
Phase 3: Aims: Identif |
If complications ¥ Manage complications > In:{i]ttLIJtyei?ergtment
ocecur ¥ Prevent deterioration of >
complications
¥ Provide rehabilitation
and counselling Wound management
¥ Early referral »|  Physiotherapist
Podiatrist
Orthotist
Psychologist
Surgeon

Diabetes educator

Figure 1.5 Suggested diabetes management model. Most diabetes management occurs
in primary care settings in collaboration with secondary and tertiary care services.
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1.8.3 Exercise/activity

Exercise plays a key role in the management of both Type 1 and Type 2 diabetes. It
increases tissue sensitivity to insulin aiding in the uptake and utilisation of glucose during
exercise and for several hours afterwards. The energy sources during exercise are
depicted in Figure 1.6.

100

80

223
(=4

free fatty acids

>
o

serum glucose

% fuel contribution

20 .
intramuscular glycogen

Figure 1.6 Normal energy sources during exercise.

Note: At rest free fatty acids are the major energy source. As exercise begins muscle glycogen is
utilised as the predominant energy source. As exercise continues the blood glucose is utilised,
reverting to free fatty acids as the major energy source if exercise is prolonged. Blood glucose is
maintained by hormonal regulation of hepatic glucose output and lipolysis.

In addition, regular exercise may have beneficial effects on the risk factors that con-
tribute to the development of diabetes complications (Boule et al. 2001). Exercise:

® Increases cardiovascular efficiency.

@ Decreases blood pressure.

® Reduces stress.

® Aids in weight reduction and appetite control.
® Promotes a sense of wellbeing.

@ Aids in blood glucose control.

All of these factors also decrease the risk of developing the long-term complications of
diabetes. People are advised to have a thorough physical check-up before commencing
an exercise programme; in particular, the cardiovascular system, eyes, nerves and feet
should be examined. Food, fluid and clothing should be suitable for the type of exercise
and the weather.

Insulin/OHAs might need to be decreased. Where the duration of the exercise is
<30 minutes adjustments are generally not required. Adjustments are often necessary
where the duration of the exercise exceeds 30 minutes (Perlstein et al. 1997). The
exercise chosen should be suited to the person’s physical condition. It is advisable to test
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the blood glucose before and after exercising and to have some carbohydrate available
during exercise in case of hypoglycaemia. Infrequent exercise is not advisable; the aim
should be to begin with 10-15 minutes exercise and progress to 30-60 minutes of
moderate intensity three to five times per week, daily if possible. Footwear should be
appropriate to the type of exercise and the feet inspected after exercising. Exercise is not
recommended in extremes of temperatures, or at periods of poor diabetic control,
especially if ketones are present in the urine. People should discuss their exercise plans
with the diabetes team in order to plan an appropriate routine, adequate carbohydrate
intake, and appropriate medication dose. Ensure adequate fluid intake to replace water
loss especially in hot weather.

Practice point

Hypoglycaemia can occur several hours after vigorous or prolonged exercise due to
continuing glucose uptake by muscles.

In general, anaerobic exercise (e.g. weight lifting) does not use glucose as a fuel. This
type of exercise builds muscle mass, but does not improve the cardiovascular system.
Anaerobic exercise is likely to cause an increase in blood glucose. Aerobic exercise
(running, cycling, swimming) uses glucose as the major fuel source and a decrease in
blood glucose can occur. It also confers cardiovascular benefits.

Specific advice about medications and food intake needs to be tailored to the individual.
The relationship between hypoglycaemia and exercise is generally well recognised.
Hyperglycaemia can also occur if insulin levels are low when excercising. In this situation
the counter-regulatory hormones predominate and increase the blood glucose.

1.8.4 Exercise for the patient in hospital

(1) Encourage as much mobility/activity as the person’s condition allows.

(2) Increase movement and activity gradually after a period of being confined to bed.

(3) Consider postural hypotension and differentiate it from hypoglycaemia to ensure
correct management is instituted.

(4) Consult the physiotherapy department for assistance with mobility, chair or
hydrotherapy exercises.

Practice point

Be aware that resuming normal activity after a period of prolonged inactivity, e.g. in
rehabilitation settings, constitutes unaccustomed exercise and can result in hypoglycae-
mia, especially if the person is on insulin/OHAs and is not eating well. Exercise/activity
increases the basal energy requirement by 20%.

1.9 Diabetes education

Diabetes education is an integral part of diabetes management. Regular support and
contact with the diabetes care team assists people to manage their diabetes by providing
advice and support when necessary. For more details see Chapter 23.
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Practice points

(1) People with Type 2 diabetes do not become Type 1 when insulin is needed to
control blood glucose. The correct term is insulin-treated or insulin-requiring dia-
betes. The basic underlying pathophysiology does not change and usually enough
endogenous insulin is produced to prevent ketosis except in severe intercurrent ill-
ness.

(2) Type 2 diabetes is characterised by progressive beta cell destruction and insulin is
eventually required by >50% of people (UKPDS 1998).

1.10 Complications of diabetes

Many people with diabetes are admitted to hospital because they have an active diabetes
complication. The presence of a diabetic complication can affect the duration of the
admission and the patient’s ability to care for themself. Hence diabetic complications
contribute to the overall cost of health care for these patients. In addition, they represent
significant lifestyle costs to the person with diabetes.

Complications can be classified as acute or long term. Acute complications can occur
during temporary excursions in blood glucose levels. Long-term complications occur with
long duration of diabetes and persistent hyperglycaemia, especially in the presence of
other risk factors. In Type 2 diabetes long-term complications are frequently present at
diagnosis. Often there are few symptoms and both the diagnosis of diabetes and the
coexisting complication/s can be overlooked.

1.10.1 Acute complications

(1) Hypoglycaemia (refer to Chapter 8).

(2) Hyperglycaemia:
@ diabetic ketoacidosis (refer to Chapter 10)
® hyperosmolar coma (refer to Chapter 10).

(3) Infections can occur if blood glucose control is not optimal. Common infections
include candidiasis and urinary tract infections.

(4) Fat atrophy/hypertrophy and insulin allergy occur very rarely with modern highly
purified insulins and correct injection site rotation.

1.10.2 Long-term complications

Two important studies, the DCCT in 1993 and the UKPDS in 1998, demonstrated the
relationship between the development and progression of the long-term complications of
Type 1 and Type 2 diabetes, respectively. In addition, the UKPDS demonstrated the
importance of controlling blood pressure to reduce the risk of cardiovascular disease.
Since the publication of these findings, diabetes management guidelines and metabolic
targets have been revised and efforts to achieve normoglycaemia increased.

(1) Macrovascular disease or disease of the major blood vessels, e.g.:
® myocardial infarction
® cerebrovascular accident
@ intermittent claudication.
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(2) Microvascular disease or disease of the small blood vessels associated with thick-
ening of the basement membranes of the small blood vessels, e.g.:
® retinopathy
® nephropathy.
(3) Neuropathy: diabetes can also cause damage to the central and peripheral nerves:
@ peripheral: decreased sensation in hands and particularly the feet, which can lead
to ulcers, Charcot’s arthropathy and amputation
® autonomic: erectile dysfunction, atonic bladder, gastroparesis, mono-
neuropathies.
(4) Complications of pregnancy: diabetes during pregnancy carries risks for both
mother and baby:
® mother: toxaemia, polyhydramnous intrauterine death, caesarian section
@ baby: congenital malformations, prematurity, respiratory distress, hypoglycae-
mia at birth.

A number of other factors might play a role in the development of diabetic compli-
cations. For example, studies are under way to determine the role of free radicals,
advanced glycated end products (AGE), changes in cellular signalling and endothelial
humoral components that determine coagulation status and the tendency to form
microthrombi. A list of recommended reading which deals with this subject has been
included in Appendix B.

It is the responsibility of the nurse to assess the patient adequately for the presence of
complications in order to determine self-care potential and devise an appropriate nursing
care plan, and to be involved in preventative teaching about reducing risk factors for the
development of diabetic complications.

1.11 Cost of diabetes

The Australian Institute of Health in 1991 estimated the cost of diabetes in Australia to be
$7000 million per year. The cost of diabetes in the UK was recently estimated to be 10%
of health service resources, nearly £5 billion per annum. These costs are increasing,
especially for older people. In addition, the length of stay in hospital is longer for people
with diabetes. Many of the hospitalisations are a result of diabetic complications which
should be largely preventable.

Sixty per cent of the costs associated with diabetes are direct costs of providing service
and medical supplies. The indirect costs (40%) are more difficult to assess; they include
psychological costs to the person with diabetes, life years lost and loss of quality of life.
There are also costs to the caregivers (relatives and family) which are difficult to estimate
and which probably reduce direct health costs.

Diabetes is the fourth major cause of death after cardiovascular disease, cancer and
musculo-skeletal disease, distributed across all age groups. Cardiovascular disease is a
major complication of diabetes. Therefore it is not unreasonable to conclude that a
person with diabetes will require at least one hospital contact/admission during their
lifetime. It is documented that the need for hospital admission and the length of stay in
hospital can be improved by diabetes education, and appropriate medical and nursing
care. It is envisaged that this Manual will contribute to the provision of that care.
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Practice points

(1) Hyperglycaemia and insulin resistance are commonly seen in critically ill patients,
even those who do not have diabetes (Van den Berghe et al. 2001).

(2) Itisimportant to control these states in people with diabetes during illness because of
the extra stress of the illness and/or surgery, and their compromised insulin
response. Elevated blood glucose in these situations in people without diabetes will
require decisions about the presence of diabetes once the acute episode resolves.

1.12 Aim and objectives of nursing care of people with diabetes

1.12.1 Hospitalisation

Being hospitalised is more common for people with diabetes than those without, and they
are more like to stay longer. Current diabetes management guidelines are heavily
weighted towards screening and primary care management. Good evidence for acute
care is more difficult to locate. The care suggested in this Manual is extrapolated from the
research quoted, discussion with nurse experts in particular areas and the extensive
clinical nursing experience of the author.

1.12.2 Metabolic factors that complicate illness

@ Potentially erratic insulin absorption, especially in Type 1.

® Haemodynamic changes in blood flow.

® Counter-regulatory stress response to illness, hospitalisation, treatment, pain, psy-

chological stress and fear.

Timing of meals and snacks.

Length of time between insulin administration and meals.

Effect of medications on the gut, especially narcotics for pain relief. Glucose

requirements may need to be increased to compensate for slow transit times, to supply

sufficient energy and prevent hypoglycaemia.

® Increased white cell count and impaired leukocyte function as a result of hypergly-
caemia.

® Decreased wound healing and strength of healing tissue.

@ Increased risk of thrombosis.

® Risk of ketoacidosis in Type 1, and hyperosmolar coma in Type 2, if hyperglycaemia
is not restrained, see Chapter 10.

® Impaired cognitive function and decreased mood can make learning difficult.

Clinical observations — patients’ stories

(1) People with diabetes fear staff will make mistakes, especially with their medication
doses and administration times and management of hypoglycaemia.

(2) They dislike being made to feel incompetent and not trusted by staff who take over
the self-care tasks they usually perform for themselves, and who do not believe what
they say.

(3) Some prefer the nurses to take on these tasks because it is an opportunity to ‘let go’
the responsibility for a short time.
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(4) They find judgemental attitudes over eating sweet things demeaning, especially
when they are accused of dietary indiscretion when their blood glucose is high.

(5) They dislike being labelled non-compliant, or uncooperative, if they have difficulty
learning and remembering information.

1.12.1 Aims

To formulate an individual nursing management plan so that the person recovers by
primary intention, maintains independence and quality of life as far as possible and does
not develop any complications of treatment.

Recognise the importance of support from the family to the individual's wellbeing, self-
care capacity and ability to take responsibility for their disease.

Rationale

Early diagnosis of diabetes and monitoring for short- and long-term complications enables
early treatment and improved outcomes. The nurse’s understanding of the pathophy-
siology and classification of diabetes will improve the care they provide.

1.12.2 Objectives

(1) To assess the person’s:

physical, mental and social status

usual diabetic control

ability to care for themselves

knowledge about diabetes and its management

the presence of any diabetes-related complications

acceptance of the diagnosis of diabetes

presence of concomitant disease processes.

(2) To encourage independence as far as the physical condition allows in hospital (test
own blood glucose, administer own insulin, select own meals).

(3) To obtain and maintain an acceptable blood glucose range, thereby preventing
hypoglycaemia or hyperglycaemia so that the person is free from distressing
symptoms and fluctuating blood glucose levels.

(4) To prevent complications occurring as a result of hospitalisation (e.g. falls associated
with hypoglycaemia).

(5) To observe an appropriate nursing care plan in order to achieve these objectives.

(6) To inform appropriate health professionals promptly of the patient’s admission, e.g.
diabetes nurse specialist/diabetes educator, dietitian, podiatrist.

(7) To ensure patient has the opportunity to learn about diabetes and its management,
particularly self-management.

(8) To plan appropriately for discharge.

(9) To prevent further hospitalisations as a result of diabetes.

In the longer term, especially for diabetes nurse specialist/diabetes educators, who often
see the patient regularly over many years, establishing a therapeutic relationship based
on respect, equality and trust. The value of a therapeutic relationship has been recognised
from the time of Hippocrates as being essential to healing.
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Chapter 2
Assessment and Nursing Diagnosis

2.1 Key points

® Assess general nursing needs.

® Incorporate specific diabetes assessment.

® Formulate individual care plans.

@ Evaluate treatment outcomes.

@ Discharge planning should be part of the care plan.

Rationale

Careful assessment enables physical, psychological, spiritual and social issues that impact
on care to be identified and incorporated into nursing management and discharge plans.

2.2 Characteristics of the nursing history
The nursing history:

® Begins with demographic data (age, sex, social situation).

@ Collects units of information to permit individual care plans to be formulated con-
sidering the person’s goals and expectations.

@ Obtains baseline information about a person’s physical and mental status and pre-
senting complaint.

® Should be concise to allow information to be collected in a short time.

® Assists in maintaining the person’s independence while they are in hospital (e.g.
allowing them to perform their own blood glucose tests).

The findings should be documented in the patient record and communicated to the
appropriate caregivers. Consideration should be given to the privacy and confidentiality
of all personal information and appropriate communication, access and storage
mechanisms should be maintained.

Note: A guideline for obtaining a comprehensive nursing history follows. It is impor-
tant, however, to listen to the patient and not be locked into ‘ticking boxes’, so that vital
and valuable information is not overlooked.

Most of the information is general in nature, but some will be specifically relevant to
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diabetes (e.g. blood glucose testing and eating patterns). The clinical assessment in this
example is particularly aimed at obtaining information about metabolic status.

Assessment of the person with diabetes does not differ from the assessment performed
for any other disease process. Assessment should take into account social, physical and
psychological factors in order to prepare an appropriate nursing care plan, including a
plan for discharge.

Any physical disability the patient has will affect their ability to manage their diabetes
(inject insulin, inspect feet, test blood glucose). Impaired hearing may preclude group
education programmes. Management and educational expectations may need to be
modified to take any disability into account.

If the person has diabetes, however, metabolic derangements may be present at
admission, or could develop as a consequence of hospitalisation. Therefore careful
assessment allows potential problems to be identified, a coordinated nursing care plan to
be developed and appropriate referral to other health professionals (podiatrist, diabetes
nurse specialist/diabetes educator, dietitian) to take place. A nursing problem list, ranking
problems in order of priority, can also assist in planning individualised care that addresses
immediate and future treatment goals. The first step in patient assessment is to document
a nursing history.

Consider the font size, colour and language level of any written material provided,
especially instructions for procedures and appointments and health professional contact
details.

2.3 Nursing history

A nursing history is a written record of specific information about a patient. The data
collected allows the nurse to plan appropriate nursing actions and to incorporate patient
needs. A good patient care plan will allow consistency of treatment expectations within,
and between, departments. An example patient assessment chart is shown in the sample
Assessment Chart overleaf.
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Example of an assessment chart, formulated for people with
diabetes

EXAMPLE ASSESSMENT CHART

Formulated for People with Diabetes

A. GUIDELINES FOR OBTAINING A NURSING HISTORY

NamME:
Age: ........ Sex: U Male U Female

Type of diabetes:  Type 1 1 Type 2 U Other

Duration of diabetes . . .. ... ... ... years

Social

Language spoken: .................

Command of English: [ Written ([ Spoken
Marital status: . ................ ...

Living arrangements: (A With partner d Alone [ Other

WOrK by P . o o
Hobbies . . . .

Meals

Regular meals:  Yes [ No

Who does the cooking: . ... ... .. ...
Eating out: . ...
Alcohol consumption: (1 Yes (1 No Howmuch: .....................

Howoften: ......................
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Assessment chart cont’d

Smoking

O vYes O No Cigarettes/pipe: . . . . ...

How many perday: .................... Marijuana: . ................ ...
Current Medications

GENeral: ... e
Diabetic: . ... e
Self-prescribed: . . ... .

Complementary therapies: . . ... ... ... .

Usual Activity Level

Disabilities

What activities are limited: . .. ....... ... . . ...

(1) General: . ...
(2) Hearing: . . ... .
(3) Related to diabetic complications:

Decreased vision: U glasses [ contact lenses [ registered blind

Neuropathy: (a) Peripheral: ... ... . ... . .. . . ...

(b) AutonOomIC: . . ...

Vascular: (@) Cardiac: ..........

(b) Legsandfeet: ........ ... . .. .. ...

Kidney function: . ... ... .
Sexuality: (a) Erectile dysfunction: .. ........... .. .. .. .. ... ... ... ...

(4) Mobility: . ...

(5) Dexterity (fine motor skills): .. ... . .
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Assessment chart cont’d

Self-Monitoring of Diabetes Control (Testing Methods)

Urine test: [ Glucose [ Ketones Stripsused: ....... ... ... .
Tests own blood glucose: 1 Yes [ No  Blood ketones U

Testing freqUENCY: . . . . ..
System used:

(1) Visual, strip type . . ...
(2) Blood Glucose Meter Type: . .. ...t
Testing aCCuracy: . ... ...
Insulin delivery system used .. ... ..
Insulin technique/accuracy: . .. ... ... ...

Preparing injection using usual system: . ........ ... .. . . . ...

Type of INSUlin: . ...
Patient can name type of insulin: U Yes [ No

Frequency of dose: . . ... .. ..

Psychological Adjustment to Diabetes

U Anxiety [ Denial U Depression [ Well adjusted

Mental state: . .. ... ... e

Diabetes Knowledge Assessment

Previous diabetes education: [ Yes [ No Howlongago: ................
Attendance at education support groups: O Yes U No

Name Of GroUp: . . . .o
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Assessment chart cont’d

27

Patient’s Stated Reason for Being in Hospital

B. CLINICAL EXAMINATION

(1) General Inspection

Conscious state

Temperature, pulse and respiration

Blood pressure lying and standing; note any postural drop

Height

Weight and history of weight gain/loss; BMI

Hydration status, skin turgor

Presence of diabetic symptoms, thirst, polyuria, polydipsia, lethargy
Full urinalysis

Blood glucose

Presence of ketones blood 1 urine U

(2) Skin

Pigmentation
Skin tone/turgor, colour

Presence of lesions, rashes, wounds, ulcers

Inspect injection sites, including abdomen; note any thickening, lumps, bruises

A detailed physical examination of the patient is carried out by the medical staff; however,
there is also a place for clinical examination of the patient by the nursing staff. Particular
attention should be paid to the following areas.




28 Care of People with Diabetes

Assessment chart cont’d

(3) Mouth

e Mucous membranes (dry/moist)

e Lips

e Infection, halitosis

e Teeth: evidence of dental caries, loose teeth, red gums, incorrectly fitting dentures

(4) Feet and Legs

e Temperature of feet and legs, noting any changes between legs and parts of the feet
and legs.

e The skin of the feet and legs may be hairless and shiny due to poor circulation

e Muscle wasting

e Ulcers or pressure areas on soles of feet and toes, including old scars

e Loss of pain sensation that may be due to nerve damage; estimate the size and depth of
any ulcers using a template filed in the medical record, note their location and how long
they have been present

e Presence of oedema

e Infection including fungal infection; inspect between the toes
e Condition of nails and general cleanliness of feet

e Type of footwear

e Record podiatry contact or referral, if any




Chapter 3
Documenting and Charting Patient Care

3.1 Documenting in the medical record

Documentation is an essential part of health management. Alternative methods of
documenting care are emerging, for example charting by exception, where only events
outside the normal expected progress are recorded. This form of charting requires
supportive documentation in the form of flow charts, care plans and care maps. They can
avoid duplication and streamline documentation. The use of care pathways is becoming
increasingly common in Australia and in the UK (O’Brien 2000).

Other ways of documenting holistic care incorporate genomaps and ecomaps (see
Figure 3.1), which can effectively convey a great deal of information about the social,
relationship and support base aspects of an individual’s life (Cluning 1997). They are
particularly useful for long-term chronic diseases such as diabetes, where these factors
affect management outcomes, see Chapter 17. They also record information that is often
passed on anecdotally during handover or in the corridor. This means that vital infor-
mation that could assist in planning care is not available or is misinterpreted.

Genograms illustrate how the individual relates to other people in the family and
ecomaps place the family in the context of the wider social situation in which they live.
Ecograms and ecomaps can be simple or convey complex and detailed information.
Together they give a great deal of information about:

@ the individual's family structure
@ family and extended support
® family health history

o family functioning

® health service utilisation

® social orientation.

3.1.1 Nursing care plans

The employing institution’s policy regarding the method of documentation should be
followed. Good nursing documentation allows communication of the care required, to all
staff. In the future changes will occur to the methods of documenting care; for example
narrative notes may be replaced by focus charting and flow charts. Flow charts are
designed to enable all healthcare providers to document care on a single care plan. Much
of the current duplication can thus be avoided.

Standardised care plans of common medical and nursing diagnosis are being devel-
oped to serve as blueprints and may reduce the time spent on documentation. There is a
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move towards computerised or ‘paperless’ documentation. Where this form of doc-
umentation is used, due consideration of the security of the information is essential.
Confidential information should be labelled as such in the record. Extra care is required
with mobile technology such as laptops and palm pilots to ensure patient confidentiality is
protected.

3.1.2 Nursing notes

Due consideration needs to be given to standard policies for good documentation and the
laws governing privacy and confidentiality and people’s right to access their medical
records. Nursing notes are a record of the patient’s hospital admission, healthcare and
response to treatment, and act as a guide for discharge planning. They should be written
legibly and objectively. They are not legal documents but may be subpoenaed for a court
hearing.

Documentation should contain the following:

® The condition of the patient recorded objectively; for example, describe wounds in
terms of size and depth.

Qualification of the patient’s condition, recording swelling, oedema, temperature,
pulse and respiration (TPR) and blood pressure (BP).

All teaching the patient receives.

The patient’s response to treatment.

All medications received.

Removal of all invasive medical devices (e.g. packs, drains, IV lines).

Psychological and social factors.

Clinical observation

In some cases it is possible to refer to standard protocols in medical records if there is a set
procedure documented and regularly revised, e.g. there is a standard procedure for
performing an oral glucose tolerance test. The documentation could note relevant details
such as the time, date and person’s name and then state ‘OGGT performed according to
the standard protocol’. Where any deviation from the protocol occurred it should be
recorded. If required, the standard protocol could be produced.

3.1.3 Diabetes documentation

The purposes of the chart are:

® To provide a record of blood and urinary glucose measurements.

® To record ketones in urine or blood.

® To provide a record of the amount and time of administration of insulin/oral hypo-
glycaemic agent doses.

® To record episodes of hyper or hypoglycaemia.

® To provide a basis for the adjustment of insulin/oral hypoglycaemic agents.

Frequency of blood and urine testing is dependent on the patient’s status and the treat-
ment being given (see Chapter 4).



32 Care of People with Diabetes

DIABETIC FREQUENT MONITORING

IDENTIFICATION
INSULIN URINE NURSING
DATE | TIME BLOOD GLUCOSE ,‘:’ 13? Eg"iﬁfﬂf
TYPE pose | SUGAR [ finduel ] (J2| @ | 2 reactions or
%h%)%| %]%f% % Z food omission
(a)
INSTRUCTIONS
TYPE OF INSULIN, BLOOD GLUCOSE AND
URINE TESTS MUST BE RECORDED IN FULL.
IDENTIFICATION
_ﬁl_te 0700 1100 1600 2100 COMMENTS
Insulin type
Dose
Blood glucose mmols/l
Urine glucose
Ketones
Insulin type
Dose
Blood glucose mmols/t
Urine glucose
Ketones
(b)

Figure 3.2 Sample diabetes record charts for (a) 2-hourly testing (e.g. when using an
insulin infusion); (b) 4-hourly or less frequent testing.

Practice point

A common error is that medication doses are not recorded and it can be difficult to
interpret the blood glucose profile without the medication information.
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3.2 Nursing responsibilities

(1) Write legibly.

(2) Record all medication doses accurately in the correct column.

(3) Record hypoglycaemic episodes (symptoms, treatment, time, activity and food
omission) in the appropriate column. Hypoglycaemia should also be documented in
the patient’s unit record.

(4) Do not add unnecessary details.

(5) Sign and include the date and time of all entries.

Figure 3.2 depicts example charts for (a) frequent testing and (b) testing 4-hourly or less
often.

3.3 Documentation by people with diabetes

People with diabetes also document a great deal of information about their disease. They
use a variety of record-keeping methods including blood glucose monitoring diaries,
complication screening records and other management information such as medication
doses and the results of investigative procedures. These records are a vital part of the
documentation process. They not only supply written information, but can also give a
great deal of information about an individual’s self-care ability, e.g. a blood glucose diary
covered with blood smears could mean the person is having difficulty placing the blood on
the strip. Discussion with the patient might reveal that they often get the shakes and their
vision is blurred due to hypoglycaemia. It is important, however, that all such assumptions
are checked out.

References

Cluning, T. (1997) Social assessment documentation: genomaps and ecomaps, Chapter 7 in J.
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O’Brien, S. & Hardy, K. (2000) Impact of a care pathway driven diabetes education programme.
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Chapter 4
Monitoring Diabetes Mellitus

Rationale

Blood glucose monitoring allows a profile to be identified and treatment appropriately
tailored to the individual. The accuracy of the testing technique and appropriate
maintenance of equipment ensure treatment decisions are based on correct data. Self-
monitoring allows people with diabetes to identify the effects of treatment, diet, exercise
and other factors, on their blood glucose levels and gives them greater insight into their
disease.

4.1 Introduction

Monitoring blood glucose is an important part of diabetes management. The results
obtained form the basis for adjusting medication, food intake and activity levels. Urine
glucose is now rarely used to assess metabolic control, but might still be useful for some
people, provided the renal threshold for glucose has been established.

People with diabetes are expected to monitor their diabetes at home. They should be
encouraged to continue to self-monitor in hospital if they are well enough to do so.
Always inform the patient of the result of their blood glucose test. This time can be used as
teaching time.

The results of blood and urine tests are useful only if tests are accurately performed.

Section 1 of this chapter explores monitoring blood glucose (see over).



Monitoring Diabetes Mellitus 35

Monitoring 1: blood glucose

4.

2 Key points

Follow correct procedure when performing tests.
Perform control and calibration tests regularly.
Clean and maintain equipment regularly.
Calibrate and clean meter regularly.

Record and interpret results.

4.

3 The role of blood glucose monitoring in the care of diabetes

Blood glucose monitoring provides insight into the effectiveness of the diabetes man-
agement plan. It allows direct feedback to the patient about their blood glucose.

Clinical observation

In the home situation it allows the person with diabetes more responsibility for, and
control over, their disease and is a tool they can use to maintain their quality of life. It is
not a means of control by health professionals and is only one aspect of an holistic,
individualised assessment.

Blood glucose testing is performed to:

Monitor the effectiveness of diabetes therapy and guide adjustments to food plan,
OHAs/insulin dose, exercise/activity.

Detect lack of control as indicated by elevated glycosylated haemoglobin (HbA1c)
levels.

Achieve better control and acceptable blood glucose levels which have a role in pre-
venting or delaying the onset of diabetes-related complications.

Diagnose hypoglycaemia, including nocturnal hypoglycaemia, which can present as
sleep disturbances, snoring, restlessness or bad dreams.

Establish the renal threshold and therefore the reliability of urine testing in those rare
cases where people still test their urine glucose.

Achieve ‘tight’ control in pregnancy and thereby reduce the risks to both mother and
baby.

Provide continuity of care following hospitalisation.

Blood glucose monitoring is of particular use in:

Frequent hypoglycaemic episodes.

Unstable or ‘brittle’ diabetes.

Management of illnesses at home, and in those recovering from an illness.
Pregnancy.

Establishing a new treatment regime.

People whose urine tests are unreliable.
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® Stabilisation onto insulin.

@ Patients with renal failure, autonomic neuropathy, cardiovascular or cerebrovascular
insufficiency where hypoglycaemic signs can be masked or not recognised.

® Detecting actual or potential drug/drug or drug/herb interactions.

The target blood glucose range and frequency of testing should be assessed individually.

4.3.1 Factors which influence blood glucose levels

(1) Food: times of last food intake, quantity and type of carbohydrate/fibre consumed.

(2) Exercise: timing with respect to food, medication and insulin doses, injection site,

type of exercise and blood glucose level when commencing exercise.

(3) Intercurrent illness, e.g. influenza, urinary tract infection.

) Medications used for diabetes control: oral agents, insulin.

) Other drugs, e.g. steroids, oral contraceptives, beta blockers, including non-pre-
scription medications that contain glucose, ephedrine, pseudoephedrine or alco-
hol, e.g. cold remedies.

) Alcohol: type, relationship to food intake, amount consumed.

) Insulin type, injection site, injection technique.

)

)

SN

Complementary therapies, e.g. herbs, stress management techniques.

Emotional and physical stress — not only stress itself but medications used to treat

stress.

(10) Accuracy of monitoring technique, including not handwashing before testing if
sweet substances have been handled.

) Pregnancy in people with diabetes and gestational diabetes.

) Childhood: erratic swings in blood glucose levels are common.

) Adolescence: hormonal factors during adolescence can make control difficult.

) Renal, liver and pancreatic disease.

) Other endocrine disorders, e.g. thyroid disease, Cushing’s disease.

) Parenteral nutrition.

Clinical observation

Insulin absorption can be delayed if injected into an oedemateous or ascitic abdomen.
The delayed absorption can affect blood glucose control. The thigh or upper arm may be
a preferable site in this instance.

4.4 Guidelines for the frequency of blood glucose monitoring

(1) Capillary blood glucose tests should be performed only by adequately qualified health
professionals.

(2) Medical staff are usually responsible for interpreting the results and adjusting dia-
betes management.

The following recommendations are guidelines only; the policy and procedure manual of
the employing institution should be followed.
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Clinical observation

The diabetes educator—nurse practitioner role is emerging on both Australia and the UK
and these practitioners may take on more responsibility for initiating and adjusting the
treatment regime in the future.

4.4.1 Suggested protocol

Blood glucose and urinalysis are performed before meals and before bed (standard times
are 7 aM, 11 am, 4 M and 9 PM), in order to obtain a profile of the effectiveness of diabetes
therapy and to establish the renal threshold. Some practitioners prefer to test 2 hours
after food, especially in Type 2 diabetes, to provide information about glucose clearance
from the blood stream after a glucose load. Results should usually be <10 mmol/L. Tests
may be performed at 2 am or 3 aM for two to three days to ascertain if nocturnal hypo-
glycaemia is occurring.

Urine ketones should be monitored in all patients with Type 1 diabetes and in some
Type 2 people during severe stress, e.g. surgery, infection, myocardial infarction if blood
glucose tests are elevated. Each person’s needs should be assessed individually and the
testing schedule tailored to individual requirements where work routines and staffing
levels allow. One way to achieve an individualised monitoring regime is to allow the
patient to perform their own blood glucose tests where their condition permits them to do
so.

4.4.2 Regime for patients on insulin

Initially, for 48 hours, monitor at 7 aM, 11 aMm, 4 PM and 9 PM to assess the effectiveness of
current insulin therapy. Review after 48 hours and alter test frequency if indicated. If the
insulin regime is altered, review again after 48 hours.

N.B. The timing of blood glucose monitoring depends on the insulin regime and the
type of insulin used.

4.4.3 Patients on oral hypoglycaemic agents

Initial monitoring as for insulin treated patients. Review after 48 hours and reduce
monitoring frequency to twice daily, daily or once every second or third day, alternating
the times of testing, as indicated by the level of control and the general medical condition
of the patient.

4.4.4 Patients controlled by diet

Initially, twice daily monitoring, decreasing to daily or once every second or third day,
unless the patient is having total parenteral nutrition (TPN), diagnostic procedures, is
undergoing surgery or is actually ill.

In the acute care setting, patients are usually ill and require at least 4-hourly monitoring.
The frequency can often be reduced in rehabilitation, mental health and care facilities for
the elderly.

4.4.5 Special circumstances

These might require a prescription from the medical staff. They include:
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(1) Insulin infusion: tests are usually performed every 2 hours during the infusion and
reviewed every 2 hours. Reduce to 3-4 hourly when blood glucose levels are stable
(see Chapter 7).
(2) People on steroid therapy:
(@) non-diabetic patients: alternate weeks to screen for hyperglycaemia, unless
results are abnormal when more frequent testing is required.
(b) people with diabetes: see protocols in sections 4.4.2, 4.4.3 or 4.4.4.
(3) TPN guidelines suggest:
(@) routine blood glucose testing for the first 48 hours, 7 am, 11 am, 4 pM and 9 Py,
until the patient is stable on TPN, then revert to protocol in section 4.4.2 or
44.3;
(b) monitor urine and blood for ketones, 7 am, 11 aM, 4 pm and 9 M.

Practice point

Never prick the feet of an adult because it causes trauma and increases the risk of
infection. Heel pricks can be performed on babies.

4.5 Blood glucose meters

Blood glucose meters are devices used to monitor blood glucose in the home or at the
bedside in hospital. Technology of both meters and strips is changing rapidly. Staff should
become familiar with the system in use in their place of employment. Consult the diabetes
educator/specialist team or manufacturer for specific advice.

Where meters are used, a blood glucose meter quality management programme with a
centralised coordinator is desirable. As part of such a programme it is recommended that:

o [ndividual nurses demonstrate competence to use the system in operation.

® Meters are subject to regular control testing (at least daily), are calibrated as required,
usually when a new pack of strips is opened, are appropriately cleaned and maintained
and that these processes are documented.

® A procedure for dealing with inaccurate results and meter malfunction is in place.

There are two main types of meter, light reflectance meters and electronic devices.
Electronic devices are more accurate than light reflectance meters and are superseding
them. Examples of electronic devices are Medisense PC and Precision PCx (Australia)
and the Boehringer Advantage (Australia and the UK). Electronic devices are preferred in
acute care settings because they are less subject to technique errors and are therefore
more accurate.

Practice points

(1) Incorrect operator technique and inadequate quality control testing are the major
causes of inaccurate results using blood glucose meters.

(2) Some people still use visual comparison methods but they are not reliable and will
gradually be phased out.
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4.6 Reasons for inaccurate blood glucose results

Inaccurate blood glucose readings can occur for the following reasons:

(1) Meters

using the incorrect strip for the meter

using the incorrect calibration or code

using an unclean meter

low or flat battery

inserting the strip incorrectly or facing the wrong way

insufficient blood on the strip will give a false low reading

quality control tests/calibration are not performed.

ight reflectance meters and visual comparison methods

blood wiped from the strip too soon can give low readings

blood left on the strip too long can give high readings

incomplete removal of blood from the strip makes interpretation difficult
touching the pad of the finger onto some test strips leads to patchy colour
development and difficulty in interpreting colours

strips used after expiry date may not be accurate

failure to wash hands before testing, especially if sweet substances have been
handled

@ humidity and high temperatures affect some testing systems.

C 0000000

If in doubt, repeat the test or confirm biochemically.
Figure 4.1 outlines the steps to be taken when performing quality control testing of
blood glucose monitoring equipment.

4.7 Non-invasive/minimally invasive blood glucose testing

In 2001 a non-invasive blood glucose monitoring method was released. It is not widely
used at present and may not be appropriate in acute illness. It is called the Glucowatch,
and is a watch-sized device that automatically monitors blood glucose as often as every 20
minutes through the skin.

The device works by reverse iontophoreses and uses an electric current that stimulates
sweat production. Glucose is absorbed from the sweat by an autosensor, a small dis-
posable pad, on the back of the device. The autosensor transforms the electrical signal to
a glucose reading that can be displayed by pressing a button. The autosensor must be
changed every 24 hours.

An alarm sounds if the blood glucose goes too low or too high, but is not as effective in
the low range. The Glucowatch holds up to 4000 tests in the memory and is only
approved for adult use at present.

Practice points

(1) It is not necessary to swab the finger with alcohol prior to testing because it can dry
the skin. Alcohol swabbing does not alter the blood glucose results (Dunning et al.
1994).

(2) The hands should be washed in soap and water and dried carefully before testing,
especially if the person has been handling glucose, e.g. in an accident and emer-
gency department/casualty, where the person presents with hypoglycaemia.
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Sequential tests with control
high and low solutions

/\

Both tests within limits
Proceed with patient

Both tests exceed limits
¥ Check expiry dates
of strips and control solutions

testin
9 ¥ Check calibration
¥ Review operator
technique
Correct technique Incorrect technique
Repeat tests in duplicate Supervisor should
with new vials of control evaluate and explain
solution correct technique
Within limits Tests exceed limits Repeat tests
Discard problem Repeat tests with a
solution new batch of strips
l Check calibration code
Proceed with Tests within limits Tests exceed limits
patient testing ¢ ¢
1. Examine storage Discontinue use of
procedure with strips the instrument

and solutions
2. Discard the faulty batch

of strips Follow procedure
3. Proceed with patient testing for reporting faults

Figure 4.1 An example quality control flow chart for checking blood glucose meters.

4.8 Monitoring blood ketones

A 30-second capillary blood ketone testing hand-held meter was launched in 2001. It will
be a useful adjunct to blood glucose testing for people with Type 1 diabetes during illness
by allowing them to distinguish between hyperglycaemia and ketosis and to institute early
treatment of hyperglycaemia and prevent ketoacidosis. It could also be useful in the
clinical setting for the same reasons as well as giving an indication of the adequacy of the
treatment (Wallace et al. 2001).

The meter measures capillary betahydroxybuterate (B-OHB). Levels >1 mmol/L
require further action, e.g. extra insulin, levels >3 mmol/L require medical assessment.
Ketones are formed in the liver from free fatty acids as a source of energy during fasting,
exercise and insulin deficient states such as illness in Type 1 diabetes. Ketoacidosis can
develop if the formation of ketones is not restrained, see Chapter 10.
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Blood glucose testing checklist

BLOOD GLUCOSE TESTING CHECKLIST
Nursing Actions

(1) Assemble materials and prepare environment according to hospital policy and testing
system used:
e test strip removed from vial and cap replaced immediately or open foil package;
e dry cotton or rayon ball or tissue if required;
e disposable fingerpricking device or a device with disposable end cap to avoid the
possibility of cross-infection from blood left on the device.

(2) Explain procedure to patient.
Obtaining a Drop of Blood

(1) Wash patient’s hands with soap and warm water, dry carefully.

(2) Choose a site on any finger, near the side or tip. Avoid using the pad of the finger
where nerves and arteries are concentrated: it is more painful.

(3) Prick finger firmly, using a fingerprick device.

(4) Squeeze finger, milking along the length of the finger to well up blood at the puncture
site.

(5) Allow the drop of blood to fall onto the strip or be drawn up by capillary action
depending on the type of meter and strips in use.

Documenting the Results

(1) Record test results on diabetes chart and in any other pertinent record.
(2) Communicate results to appropriate person, e.g. doctor and the patient.

(3) Dispose of sharps into appropriate sharps container.

Tips
(a) Warm hands bleed more readily.

(b) If peripheral circulation is deficient, obtaining blood can be difficult. Trap blood in
fingertip with one hand, by milking the length of the finger and applying pressure with
finger before pricking.

(c) Excess squeezing can dilute the red cells with plasma and lead to inaccurate results.

(d) Check with biochemistry result.
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The main ketone bodies are:

@ Acetoacetate, which is an end product of fatty acid metabolism.

® Acetone, which is formed from spontaneous decarboxylation of acetoacetate. Acet-
one is volatile and expelled in expired air. It is the ketone responsible for the acetone
smell of ketoacidosis.

@ Betahydroxybuterate (B-OHB), which is a reduced form of acetoacetate and the major
ketone formed in acidosis.

People with Type 1 diabetes are advised to test for ketones during illness, hypergly-
caemia, pregnancy, if polyuria, polydipsia and lethargy are present and if they have
abdominal pain. Abdominal pain is common in ketoacidosis and usually resolves as the
ketosis clears. If it persists it could indicate an abdominal emergency. Blood ketone testing
for B-OHB is more reliable than urine ketone testing (Fineberg et al. 2000). Currently
available urine ketone test strips do not measure B-OHB and laboratory ketone testing
often does not do so either unless it is specifically requested. The meter has not yet been
tested in acute care settings and its use in acute care is still to be determined. Type 1
patients with hyperglycaemia and HbA1lc > 8.5%, in association with B-OHB, are insulin
deficient and at risk of ketosis. Normal blood B-OHB is 0—-0.5 mmol/L. Table 4.1 depicts
normal and abnormal ketone levels and suggests the management required.

Table 4.1 Blood ketone levels and potential management.

Blood ketone level (B-OHB) Potential management

Normal <0.5 mmol/L

Elevated 0.5-1.5 mmol/L and blood glucose Ketosis risk/impending ketosis

>16 mmol/L Insulin dose may need to be increased
Food intake might be low due to fasting,
poor intake or anorexia

Acidosis >1.5 mmol/L and blood glucose Ketones established and ketoacidosis risk
>16 mmol Medical review required
Insulin required, possibly as an IV infusion
Infection could be present

It should be noted that these levels are an indication and are not evidence based (Laffel & Kettyle 2000).

Clinical observation

Lower than actual blood glucose levels can occur on capillary testing with some com-
monly used blood glucose meters in the presence of moderate to heavy ketosis. The
reason for this finding is not clear. It can lead to an underestimation of the severity of the
hyperglycaemia, miss developing ketoacidosis and delay appropriate treatment.

Practice points

(1) Ketones are present in non-diabetic individuals during fasting and can be detected in
30% of first voided morning urine specimens of pregnant women.
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(2) Ketone test strips using nitroprusside reagents (used on urine test strips) give false
positive ketone results in the presence of sulphydryl drugs such as captopril.

(3) As insulin replacement corrects the acidosis B-OHB is converted to acetoacetate,
meaning the ketosis is resolving but the urine ketone test can indicate that the
ketones are still high.

(4) Urine ketone test strips give false negative results when they have been exposed to
the air for some time, have passed their expiry date and if the urine is highly acidic
such as in a person taking large doses of vitamin C.

The rate of fall of B-OHB using the new blood ketone strips can potentially avoid these
situations and improve self-care and allow early intervention for people with diabetes.

Blood ketone strips can be used as an indicator of the adequacy of the treatment in acute
care settings.

Section 2 explores monitoring urine glucose/ketones and blood ketones (see over).
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Monitoring 2: urine glucose/ketones and blood ketones

4.9 Key points

Urine glucose testing is not recommended. If it is used:

Establish renal threshold to determine reliability of urine tests.

Hydration status affects results.

Renal status affects the results.

Double voiding is unnecessary.

Test for ketones if blood glucose is elevated, especially in people with Type 1 diabetes.
In future blood ketone testing will be the preferred method.

Perform a full ward urine test on admission.

4,10 Introduction

In the presence of normal kidney function glycosuria is correlated to the blood glucose
concentration. Glycosuria occurs when the tubular maximum reabsorption has been
exceeded, usually around 8-10 mmol/L blood glucose. The test reflects the average
glucose during the interval since the person last voided, rather than the level at the time
the test is performed. This is called the renal threshold for glucose and varies within and
between individuals. The renal threshold may be changed by:

@ Increasing age
® Renal disease
® Long-standing diabetes.

Therefore:

® The blood glucose can be elevated without glycosuria being present.

® Traces of glucose in the urine can indicate loss of control.

® The renal threshold can be low in children and glycosuria present when blood glucose
is normal.

It is important to establish the renal threshold at a period of good control by simul-
taneously testing blood and urine glucose.

Practice point

Urine glucose monitoring does not give warning of impending hypoglycaemia and a
negative urine glucose finding does not indicate hypoglycaemia.

4.11 Limitations of urine glucose testing

(1) Fluid intake hydration status and urine concentration influence the glucose
concentration.
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(2) The time since voiding influences the result.
(3) Urine glucose is a limited predictor of blood glucose.
4.12 Indications for urine glucose tests
(1) If a person refuses to monitor their blood glucose.
(2) Very well controlled stable patients with Type 2 diabetes.

(3) When the aim is to avoid glycosuria.

Double voiding prior to testing is no longer considered necessary.

45

The currently available urine test strips are listed in Table 4.2. Moderate to heavy ketones
in the urine can depress the colour reaction for glucose on Diastix and Ketodiastix. Blood

glucose tests should be performed if ketones are present in the urine.

Table 4.2 Currently available urine test strips.

Trade name Manufacturer Uses

Clinistix Ames—Bayer Test for urine glucose

Bottles of 100 strips

Diastix Ames-Bayer Test for urine glucose

Bottles of 100 strips

Keto-diabur-Test 5000 Boehringer Mannheim Test for both glucose and
ketones

Ketodiastix Ames-Bayer Test for both glucose and

Bottles of 100 strips ketones

Ketostix Ames—Bayer Test only for ketones

Bottles of 100 strips

All urine test strips have a graded colour scale on the label to estimate the amount of glucose/ketones in the

urine.

4.13 Monitoring ketones

Urine ketone testing is still important at the time of writing. In time capillary blood ketone

monitoring will supersede it. Testing for ketones is important during illness in:

® All people with Type 1 diabetes.
® People with Type 2 who are severely ill.

Ketonuria can be a consequence of:
® Insulin deficiency.

® Starvation.
® After-severe hypoglycaemia.
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® Scvere stress.
® TPN feeds high in glucose or lipids.

4.14 TUrine tests of kidney function

Twelve- and 24-hour urine collections are used to monitor kidney function and detect
early kidney damage by monitoring creatinine clearance rates and microalbumin excre-
tion rates. Microalbuminuria is the earliest marker of the onset of kidney and cardio-
vascular damage and 30% of people with Type 1 diabetes develop nephropathy. Early
diagnosis and treatment can delay the onset by 24 years and decrease the need for
dialysis and increase life expectancy (Borch-Johnsen et al. 1993). Seventeen per cent of
people with essential hypertension develop proteinuria despite satisfactory treatment
(Ruilope et al. 1990). Therefore, nurses have a role in screening and detecting declining
renal function and educating the person about appropriate preventative measures. The
procedure for collecting the urine should be explained to the patient carefully. Written
instructions should be supplied if the collection is to be performed at home. Collections
are best obtained at a period of good control and normal activity, not during illness or
menstruation; therefore the urine is often collected on an outpatient basis.

The opportunity can be taken during a hospital admission to collect 12- or 24-hour
timed urine collections when people repeatedly fail to collect them as outpatients. In
some cases the first early morning voided specimen will be collected — 50 ml.

Ensure the correct containers are used for the collection. Ensure correct labelling of the
specimen. The urine is tested for the presence of microalbuminuria, which is a predictor
of kidney damage before overt proteinuria is detected by Multistix or Albustix.

Two new dipstick tests have recently become available for testing for micro-
albuminuria, and can be used in the ward situation. These are the:

® Micraltest and Micral-test II
® Microbumin test.

4.15 Micral-test

Microalbuminuria can also be detected via an optically read immunoassay used in Micral-
test and Micral-test I strips. These strips are packaged in lots of 12 and 30. The test is
performed by dipping the reagent end into fresh urine. The strip is read within five
minutes by comparing the colour change with the microalbuminuria calibrator and ranges
from negative, 20, 50 and 100 mg/L.

Section 3 explores additional assessment (see over).
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Monitoring 3: additional assessment

In addition to blood and urine testing, diabetic control is assessed by:

(1)
(2)

Regular weight checks.

Regular physical examination, especially of:

@ blood pressure (lying and standing to detect any postural drop that could indicate
the presence of autonomic neuropathy)

eyes (retina) and visual acuity

cardiac status

feet

kidney function.

Regular education about:

o diet

® self-monitoring techniques

@ injection sites

® general diabetic knowledge

® changes to diabetes care as a result of research.

In addition, special blood tests may be requested by the medical staff.

Practice point

Normal ranges for the tests described will differ between laboratories depending on the
assay method used.

4.16 Nursing responsibilities

To have a basic knowledge of the tests in order to be able to explain them to the
patient.

Ensure patients who are required to fast are given appropriate written instructions
before the test about their medications and any other preparation required.

To ensure the correct collection technique, appropriate amount of blood and
correct tubes are used.

Mix the sample by inverting the tube two or three times if an anticoagulant tube is
required. Vigorous shaking causes haemolysis of red blood cells.

To ensure the specimen reaches the laboratory in the appropriate time span.

To ensure results are available for medical evaluation.

To know the effects of illness and stress on the results of the test.

To ensure appropriate sterile blood collection technique is used.

To ensure appropriate disposal of used equipment.

To ensure patients are given their medication and something to eat after com-
pleting the test.
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4.17 Blood glucose
Venous glucose is measured to:

® Screen for and diagnose diabetes.

® Monitor effectiveness of diabetic medication.
® Determine medication requirements.

® Evaluate diabetic control.

® Confirm high/low capillary glucose resuilt.

Specimens should reach the laboratory within 30 minutes of collection or be refrigerated
to prevent glycolysis occurring and consequent deterioration of the sample.

4.18 Glycosylated haemoglobin (HbAlc)

Circulating blood glucose attaches to the haemoglobin in the red blood cells and under-
goes a chemical reaction (Amadori) whereby the glucose becomes permanently fixed to
the haemoglobin (glycosylation). The glycosylated haemoglobin (HbA1lc) can be mea-
sured and quantified to give an indication of metabolic control, in particular the average
blood glucose concentration over the preceding 3 months.

It should be noted that:

® The rate of glycosylation of haemoglobin is influenced by chronic hyperglycaemia.

@ HbAlc complements capillary blood glucose tests and the clinical assessment of the
patient.

@ Fasting prior to obtaining the blood sample for HbAlc is not necessary.

® Tests are usually performed at least three months apart but can be done sooner to
gauge the effect of a treatment modification.

Practice points

(1) People who experience frequent hypoglycaemic episodes may have satisfactory
HbA1c results.

(2) HbAIc results should be evaluated as part of the total clinical picture and not viewed
in isolation.

(3) HbAlc does not represent the blood glucose profile, but gives an average level.
Considered to be the ‘gold standard’ for monitoring metabolic control.

There are several assay methods available for the determination of HbAlc values.
Table 4.3 lists some factors which may affect HbA1c results.
4.19 Fructosamines
The fructosamines are a group of glycosylated blood and tissue proteins.

(1) They are dependent on blood glucose levels.
(2) They reflect average blood glucose levels within the preceding 3 weeks.
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(3) They are useful for monitoring:
@ diabetes during pregnancy
@ initial response to diabetes medication
@ patients with chronic anaemia
® patients with haemoglobinopathies.

Fructosamine results can be lower in patients with low serum albumin, cirrhosis of the
liver or haemoglobinopathies. Fructosamine estimations are not performed very often.

Table 4.3 Non-glycaemic factors affecting results of glycosylated haemoglobin assays.

False high False low
Chronic alcohol abuse Anaemia
Fetal Hb Abnormal haemoglobins
Hyperlipidaemia such as HbS, HbC, HbD found in some
Hyperbilirubinaemia ethnic groups
Renal failure Chronic blood loss
Splenectomy Haemolysis
Haemorrhage

4.20 Serum lipids

Serum lipids are usually elevated if the blood glucose is elevated. Three classes of lipids
are measured:

(1) Cholesterol

(2) Triglycerides

(3) Lipoproteins:
® very low density lipoprotein (VLDL)
® low density lipoprotein (LDL)
@ high density lipoprotein (HDL).

Fasting blood samples are most useful. Alcohol should not be consumed for 24 hours
before the blood sample for serum lipid measurements is taken.

High lipids, especially elevated triglycerides and LDL and low HDL, are risk factors for
cardiovascular disease. This is a common lipid profile in people with poorly controlled
Type 2 diabetes and may be secondary to hyperglycaemia. It is another reason to strive
for normoglycaemia. Elevated triglycerides can make it difficult to achieve good control
and medications such as fibrates, fish oil concentrates or nicotinic acid may be required
depending on the type of lipid abnormality present, see Chapter 6.

4.21 C-peptide

C-peptide is the connecting peptide which determines the folding of the two insulin
chains during insulin production and storage in the pancreas. It splits off in the final stages
and can be measured in the blood. It is used to measure endogenous insulin production, to
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distinguish the type of diabetes if this is not clear in the clinical presentation. C-peptide is
present in normal or elevated amounts in Type 2 diabetes, indicating that insulin is being
produced and that diet and/or OHAs with exercise could achieve acceptable control.

® C-peptide will be absent or low in people with Type 1 diabetes and can be a useful
indicator in slow onset Type 1 diabetes occurring in adults (Cohen 1996).

@ It is not changed by injections of insulin.

@ Fasting results are most useful.

4.22 Islet cell antibodies

Islet cell antibodies (ICA) are found in most newly diagnosed people with Type 1 diabetes,
indicating that diabetes is an autoimmune disease. The beta cells of the pancreas are the
specific target in diabetes and other pancreatic functions are not affected. In the
laboratory, impaired insulin release can be demonstrated when ICA are present but the
clinical implication is still unclear.

ICA are present in the prediabetic state before the disease is clinically obvious. They
can also be present in close relatives who are at high risk of developing diabetes if they
have ICA.

GAD antibodies are also present in 80% of people with Type 1 diabetes and enable it
to be distinguished from Type 2 diabetes (Cohen 1996).

4.23 Creatinine clearance and urea

These are used to estimate renal function and nutritional status in relation to protein,
especially during TPN and continuous ambulatory peritoneal dialysis (CAPD). An
increase in the blood urea nitrogen (BUN) may indicate impaired renal function, however
the BUN can also be increased if the patient is dehydrated, has internal bleeding or is on
steroids. Anorexia, a low protein diet and fasting can lead to a decrease in urea.

Creatinine is a more sensitive marker of renal function. The serum creatinine is
compared with the urine creatinine clearance rate over the same period of time. An
increased serum creatinine indicates renal impairment. A significant rise may only occur
when up to 50% of kidney function is lost. Creatinine is measured regularly to note any
increase in the creatinine level.

4.24 Oral glucose tolerance Test (OGTT)
(see section 1.6)

OGTT is used to confirm diabetes when fasting and random blood glucose results are
equivocal, and:

® When there is a strong family history, especially during pregnancy.

@ In the presence of the symptoms of diabetes, when all blood and urine glucose tests are
normal.

® When the fasting and random blood glucose resuilts are slightly elevated.
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Chapter 5
Nutritional Aspects of Caring for People
with Diabetes

5.1 Key points

® Everybody, not just people with diabetes, should eat a balanced diet. A balanced diet,
not a ‘diabetic diet’ is required.

Good nutrition is important. The diet should contain essential vitamins and minerals as
well as foods from the five food groups and at least 6-8 glasses of water each day.
The amount of fat should be decreased.

Complex carbohydrate should be evenly spread throughout the day.

The amount of salt should be decreased.

Alcohol should be limited.

Meals should be regular.

Eating is an enjoyable social activity.

Rationale

Good nutrition is vital to the wellbeing of everybody and is an essential basis of diabetes
management. Nutritional monitoring is important to ensure the optimal health of people
with diabetes.

Practice point

Labels on the bed that state Diabetic diet are demeaning and unnecessary.

5.2 Role of the nurse

Good nutrition is essential to health. Inadequate nutrition leads to many diseases and
affects the primary condition and response to treatment (Sydney-Smith 2000). Sixty per
cent of deaths are related to nutritional factors, e.g. diabetes-associated cardiovascular
disease (Middleton et al. 2001). In particular, micronutrients and protein intake are often
inadequate and mineral deficiencies are common in Australia, especially in people living
in poverty.

Tiredness, fatigue and obesity can indicate inadequate protein intake which can be
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calculated by comparing the blood urea nitrogen (BUN) with the serum creatinine. If the
creatinine is low, protein intake is low. If both BUN and creatinine are low it could suggest
that a state of tissue catabolism exists, such as hyperglycaemia. Increased free fatty acids
are common, but total fat intake is not a determinant of blood fats.

Diets low in vitamins and minerals are also deficient in antioxidants that prevent oxi-
dative tissue damage. Oxidative tissue damage is implicated in the development of long-
term diabetic complications and is compounded by smoking, alcohol and chronic
inflammatory diseases.

Antioxidants work synergistically to modulate free radicals and chemicals generated by
cell metabolism. Vitamins C, E, and A and some plant chemicals are naturally occurring
antioxidants.

5.3 Obesity

Obesity is common in Type 2 diabetes. It occurs as a result of an imbalance between
energy intake and output. It is not necessarily a result of excessive food intake and is a
disease in its own right (Marks 2000). The demonstration of an obesity gene expres-
sed in adipose tissue and the discovery of Leptin, a molecule thought to modulate
appetite and the metabolic rate a few years ago, has changed the way obesity is
viewed. The majority of obese people are deficient in Leptin and 40-60% of obesity is
inherited.

People with central, or truncal obesity have the greatest risk of obesity-related diseases
such as diabetes. Central obesity is associated with Type 2 diabetes, dyslipidaemia, and
fatty liver and therefore carries a significant risk of cardiovascular disease.

The Body Mass Index is a simple method of assessing obesity and can be used by
nurses. It is calculated using the following formula:

Weight in kilograms divided by height in metres squared.

Calculating the waist:hip ratio and measuring total body fat by Dual Energy X-ray
Absorptiometry (DEXA) are other methods of determining obesity.

Obesity is a chronic condition and long-term solutions to its management are needed.
Medication may be required. Expert dietary advice from a dietitian is essential. In the first
instance, energy-dense food intake should be reduced and exercise increased. Very low
calorie diets such as Modifast can be used in special circumstances. Surgery is an
uncommon treatment.

The person’s age and physical condition must be considered and because of the
associated cardiovascular risks, exercise should be commenced gradually. Behaviour
modification techniques can be beneficial.

If complications are present, drugs such as lipase inhibitors (Xenical) or serotonin
reuptake inhibitors such as Sibutamide can be used, especially if the person is depressed.

The changing role of the nurse and the focus on the preventative aspects of healthcare
mean that nurses have a responsibility to develop a knowledge of nutrition and its role in
preventing disability and disease. It is integral to the adequate care of people with diabetes
with respect to balancing energy intake, managing blood glucose and lipid levels and
maintaining good nutrition.

Diseases such as diabetes, which are often associated with over-nutrition, may be
prevented or ameliorated by avoiding excess weight. The recommended dietary guide-
lines, used in conjunction with the five food group plan for a nutritious diet, form the basis
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for dietary modification for diabetes. Diet is the mainstay and first line of treatment in the
management of Type 2 diabetes.

An appropriate diet helps reduce the risk of developing diabetic complications,
especially cardiovascular disease. The general dietary principles apply to all people with
diabetes. Precise advice will vary according to individual lifestyle, eating habits, ethnic
race and nutritional requirements. It is important that realistic targets be negotiated with
the patient, particularly if weight control is necessary.

The effect of medications, fasting for procedures, and gastrointestinal disturbances
such as diarrhoea and vomiting, on food absorption and consequently blood glucose
levels is an important consideration. A basic screening tool to identify dietary and
nutritional characteristics should therefore be part of the nursing assessment and patient
care plan, and allows appropriate referral to the dietitian.

Optimal nutritional care is best achieved by interaction between nursing staff and the
dietitian, their joint role effecting the most appropriate management regime. Nursing
staff have the greatest continuous contact with the patient and so have an invaluable role
in their nutritional management by:

(1) Identifying patients at high risk of nutritional deficiencies.

(2) Screening patients’ nutritional characteristics to identify potential problems, e.g.:
® inappropriate/erratic eaters
® restricted eaters/overeaters
@ those with domestic/financial/employment problems.

(3) Providing ongoing monitoring of patients on a meal-to-meal basis.

This information provides the basis from which nursing staff can quickly and effectively
refer patients to the dietitian, who can then support nursing staff by:

Setting goals of diet management consistent with lifestyle and total healthcare goals.
Identifying possible nutritional problems.

Identifying causes of possible problems and suggesting strategies to overcome them.
Counselling and educating the patient to best reduce the risks associated with these
problems.

® Supporting nursing and medical staff on an ongoing basis to ensure most effective
nutritional management has been achieved (Dunning & Hoy 1994).

Practice point

Dietary requirements change with increasing age, activity level, the degree of wellness,
pregnancy, and lactation and for specific disease processes, e.g. renal and cardiac
disease.

5.4 Method of screening for dietary characteristics and problems

5.4.1 Nutritional status

(1) Identify whether the person is overweight or underweight and whether the person’s
health is affected by their weight status.

(2) Calculate BMI and/or waist:hip ratio.

(3) Review any current haematological/biochemical measurements which reflect the
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person’s nutritional status (such as haemoglobin and serum levels of albumin, folate
and cholesterol).

Recent research indicates malnourished patients have a longer length-of-stay, are older
and have increased mortality rates compared with well-nourished patients. Most mal-
nourished patients are not identified as being at risk (Middleton et al. 2001). Therefore,
nurses have an important role in assisting the dietitian to manage the nutritional
requirements of people with diabetes. Clues to nutritional deficiency are:

® Weight loss.

® Low lymphocyte count.

® An illness lasting longer than three weeks.
® Serum albumin < 3.5 g/dl.

If a patient is identified as being malnourished their nutritional status should be mon-
itored by being weighed regularly, using the same scales and with the person wearing
similar clothing, and by monitoring nitrogen balance. Nutritional supplements may be
needed.

5.4.2 Dietary characteristics

Determine:

® The regularity/irregularity of meals and/or snacks.
® Whether the person consumes foods and fluids containing refined sugar.
® Whether the person omits any of the major food groups.

If one or more problems are identified by the nurse, they can then refer the person to the
dietitian for confirmation and further dietary analysis and advice.

5.5 Principles of dietary management for people with diabetes
In general, the diet for people with diabetes should:

Be high in complex carbohydrate (50-60% of total intake).

Be low in fat (<10% of total energy value), especially saturated fat.

Contain adequate protein (15% of total intake).

Be low in simple sugar, less than 25 grams/day.

Ensure a variety of food is eaten daily from each of the five food groups.

Ensure that carbohydrate is consumed at each meal, especially for patients on insulin
or diabetes medication.

The goals of dietary management are to:

Improve the overall health of the patient by good nutrition.
Attain optimal body weight.

Attain acceptable lipid and blood glucose levels.

Offer long-term support and education.

Ensure normal growth and development in children.



56

Care of People with Diabetes

® Decrease the risk of developing complications of diabetes.
@ Identify nutrition-related disorders that can affect diabetes, e.g. anaemia.

5.5.1 Nursing responsibilities

(1)

(8)

To assess dietary and nutritional characteristics and problems and refer to a dietitian
as required, e.g. at a change from tablets to insulin, if there are frequent high or low
blood glucose levels, or a diagnosis of a complication such as renal disease, if the
patient displays inadequate knowledge, or when the person requests a referral.

To observe and, if necessary, record food intake, with particular reference to
carbohydrate intake of patients on diabetic medication.

To promote general dietary principles to patients in accordance with accepted
policies and procedures.

To ensure the meals and carbohydrate content are evenly spaced across the day.
To ensure adequate carbohydrate intake for fasting patients, and those with
diminished intake, to avoid hypoglycaemia.

Administer drugs at an appropriate time in relation to food.

To know that the absorption of some drugs can be modified by food, especially
antibiotics, and their effectiveness may be diminished or increased. These drugs are
detailed in Table 5.1. The pharmacological response to drugs is influenced by the
individual’s nutritional status. In turn, drugs can affect the nutritional status. The
sense of smell and taste play a significant role in adequate dietary intake. Both these
senses diminish with age and can be changed by disease processes and drugs.
Gastrointestinal (GIT) disorders can lead to malabsorption, pH changes, alter the
bioavailability of nutrients and drugs, inhibit drug binding and chelation and impair
the metabolism and excretion of drugs (NHMRC 1999).

To observe for signs and symptoms of hyper- and hypoglycaemia, and correct same
by appropriate nutritional management as part of the treatment strategy.

Inadequate nutrition and low protein stores can delay the healing process.

5.6

‘Sugar-free’ foods

‘Sugar-free’ usually refers to the sucrose content of foods. Other sugars are often used to
sweeten foods labelled sugar-free (e.g. dextrose, fructose, maltose, lactose, galactose).

Table 5.1 Drugs whose absorption can be modified by food.

Reduced absorption Delayed absorption Increased absorption
Aspirin Aspirin Diazepam
Cephalexin Cefaclor Dicoumarol
Erythromycin Cephalexin Erythromycin
Penicillin V and G Cimetidine Hydrochlorothiazide
Phenacetin Digoxin Metoprolol
Tetracycline Indoprofen Nitrofurantoin

Theophylline Metronidazole Propranolol
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They may not be appropriate for people with diabetes. Low calorie and artificially
sweetened foods are generally recommended.

5.7 Non-nutritive sweeteners
Non-nutritive sweeteners are an acceptable alternative to sugar. For example:

® Saccharin

® Cyclamate

® Aspartame (Equal)
® I[somalt.

However, the excessive use of these sugar substitutes is not recommended.

Sorbitol is another sweetener often used in diabetic products. It is not generally
recommended because of its potential to cause diarrhoea in some patients. In addition, it
has the same caloric value as glucose, and in significant amounts can increase the blood
glucose. Sorbitol is often used to sweeten biscuits and chocolates manufactured for
people with diabetes and sold by pharmacies and health food shops. They are expensive
and not recommended for people with diabetes.

Recently, Stevia (Stevia rebaudiana), a herb that is very sweet, is being promoted as a
suitable sugar alternative for people with diabetes in Australia. Only very small quantities
are required. It does not appear to affect blood glucose levels or have any side effects but it
has not been extensively evaluated in clinical practice.

5.8 Carbohydrate modified foods

Foods labelled ‘carbohydrate modified’ often have a high fat content and are not generally
recommended for people with diabetes.

5.9 Dietetic foods

Foods labelled ‘dietetic’ may not be suitable for people with diabetes. It is important to
encourage people to read food labels.

5.10 Alcohol

It is recommended that alcohol consumption be limited because of its potential to affect
blood glucose and contribute to, or mask, hypoglycaemia (see Chapter 8). Sweet alco-
holic drinks can lead to hyperglycaemia, while the alcohol itself leads to hypoglycaemia.
Alcohol should never be consumed on an empty stomach.

Alcohol supplies considerable calories and provides little or no nutritional value. In
addition, alcohol clouds judgement and can lead to inappropriate decision making.
Drunkenness can resemble hypoglycaemia and treatment of hypoglycaemia may be
delayed. Appropriate education about hypoglycaemia risk with alcohol consumption is
essential.



58 Care of People with Diabetes

5.11 ‘Exchanges’ and ‘portions’

Exchanges and portions are ways of measuring the carbohydrate content of the diet.
They help to ensure an even distribution of carbohydrate when planning meals for
individual patients. The difference between the two terms relates to the amount of car-
bohydrate measured. An exchange is equal to 15 g and a portion 10 g. Exchanges are
often used in the UK while Australia is increasingly using the glycaemic index.

5.12 Glycaemic index

The glycaemic index is a method of ranking foods based on their immediate effect on
blood glucose levels. Foods that break down quickly are known as high glycaemic index
foods (high GI), e.g. sugars, and foods that break down more slowly are known as low
glycaemic index foods (low GI), e.g. cereals. The GI is the area under the glucose
response curve measured after ingestion of a test food and multiplied by 100. Foods with
a Gl < 55 are classified as low, Gl 56-69 as moderate and GI >70 are high GI foods. In
general, the lower the GI, the smaller the impact on the blood glucose level.

However, many factors affect the rate at which carbohydrate is absorbed, including the
types of sugar and starch in food, the degree of processing, cooking methods and the
presence of other nutrients, e.g. fat and fibre and the particular combination of foods. Low GI
foods are the preferred basis of a well-balanced diet. They slow food absorption from the gut
so that the postprandial glucose load is reduced, cause satiety and help with weight control,
reduce HBA1c, improve insulin sensitivity and help control lipids (Brand-Miller 1994).

People with diabetes are recommended to include low GI foods in at least one meal
each day. Simple sugars do not have to be excluded using the GI food plan. Foods high in
fat have a low Gl because the fat delays their digestion and they are absorbed slowly. High
fat foods are not recommended.

The move to Gl-based diets is by no means universal and GI can be difficult for some
people to understand. Generally if people are accustomed to working in portions or
exchanges and have reasonable metabolic control they should not be expected to change,
particularly if they are elderly.

5.13 Exercise/activity

Exercise has an important role in controlling the blood glucose and increasing overall
fitness. It should be combined with a suitable diet. People commencing an exercise
programme should first have a medical assessment. Before exercising they should check
their blood glucose levels. It is important to make a gradual start to the exercise. Stren-
uous activity can cause hypoglycaemia; extra carbohydrate may be needed. The role of
exercise in the management of diabetes is outlined in section 1.8.3.

5.14 Example questions to ask when taking a diet history

(1) Do you have a good breakfast?

® Poor morning appetite can indicate nocturnal hypoglycaemia and catecholamine
production to maintain the falling blood glucose.
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® People who do not eat breakfast often snack later in the day on energy-dense foods
and can be protein deficient.
® Missing breakfast interferes with work performance.

(2) Do you eat takeaway foods?

® Takeaway foods tend to be high in fat, salt and sugar and low in fibre, protein and
essential vitamins and minerals.

(3) Do you eat cream biscuits, chocolates or lollies?

@ This question is a way of checking the individual’s intake of sugar and fat.
® Questions should be asked sensitively as part of a nutritional assessment.

References

Australian Dietary Guidelines (1991) Australian Government Publications, Canberra.

Brand-Miller, J. (1994) Importance of glycaemic index in diabetes. American Journal of Clinical
Nutrition, 59, Suppl, 7475-7525.

British Diabetic Association Report (1992) Dietary recommendations for people with diabetes,
Diabetic Medicine, 9, 189-202.

Dunning, T. & Hoy, S. (1994) What to Do till the Dietitian Gets There. Servier Australia, Mel-
bourne.

Marks, S. (2000) Obesity management. Current Therapeutics, 41, 6.

Middleton, M., Nazarenko, G., Nivison-Smith, I. & Smerdely, P. (2001) Prevalence of malnutrition
and 12-month incidence of mortality in two Sydney teaching hospitals. Medical Journal of
Australia, 31, 455-461.

NHMRC (National Health and Medical Research Council) (1999) Diet for Older Australians.
Commonwealth of Australia, Canberra.

Sydney-Smith, M. (2000) Nutritional assessment in general practice. Current Therapeutics, 41(9),
13-24.



Chapter 6
Oral Hypoglycaemic and Lipid Lowering
Agents

6.1 Key points

® Review lifestyle, blood glucose monitoring technique and self-care potential before
commencing.

Administer 20 to 30 minutes before meals.

Be aware of possible drug interactions.

Presentation of hypoglycaemia may be atypical in people on oral hypoglycaemic
agents.

® They are not insulin in oral form.

Rationale

Medications should be managed within the principles of the Quality Use of Medicines.
Understanding the pharmacology of the different types of oral hypoglycaemic agents
allows appropriate timing of meals and medication rounds and an understanding of how
to monitor their effectiveness when assessing individual needs and metabolic response.

6.2 Introduction

Sulphonylureas were the first oral hypoglycaemic agents (OHA) to become available in
the 1940s. The Biguanides followed them in 1950. The value of these drugs has been
established and they have been consistently improved over that time and new generations
of the original sulphonylureas introduced. In addition, three new classes of OHA have
been released in the last five years. The newer OHAs might extend the life of the beta
cells and delay the need for insulin (Dornhorst 2001).

OHAs do not contain insulin themselves. They should be used to supplement dietary
measures. Excessive dosages are not recommended, nor are OHAs a substitute for
proper dietary compliance. They are not suitable for Type 1 diabetes or during preg-
nancy.

OHAs target the different metabolic effects of Type 2 diabetes:

@ Biguanides reduce insulin resistance and fasting glucose.
® Sulphonylureas and Glitinides are secretagogues that stimulate insulin production.
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@ Thiazolidinediones (TZI) decrease insulin resistance, reduce daytime preprandial
hyperglycaemia and have some effect on the fasting blood glucose.

® Alpha-glucosidase inhibitors slow carbohydrate digestion and reduce postprandial
glucose (Phillips 2000; Braddon 2001).

These drugs are effective alone, and can be used in combination. Multiple OHAs are
often required because Type 2 diabetes is a slow progressive multifactorial disease. OHAs
can also be effectively combined with insulin.

Blood glucose monitoring is essential to assess when, and which, agent should be
commenced. When OHAs are started it is necessary to monitor the patient’s response
and tailor the dose. Key testing times are:

(1) Before breakfast (fasting) to assess the response of the liver to the prevailing insulin
level.
(2) Postprandial, usually two hours after food, to assess glucose disposal.

Sometimes testing at both of these times will be required.

6.3 Sulphonylureas

They are usually well tolerated but there is a tendency for people to gain weight.
Hypoglycaemia is a risk, especially in elderly people on long-acting agents such as
Chlorproproamide (withdrawn in the UK and Australia), and Glibenclamide, and people
with renal impairment. They are usually used in a daily or BD regime.

Sulphonylureas act by:

® Stimulating insulin secretion from the pancreatic beta cells.
@ Increasing the effects of insulin at its receptor sites.
@ Sensitising hepatic glucose production to inhibition by insulin.

6.3.1 Possible side effects

(1) Hypoglycaemia may result due to oversecretion of insulin if the dose of the OHA is
increased, food is delayed, meals are missed or activity is increased.

Liver dysfunction.

Nausea, vomiting.

Various skin rashes.

Increased appetite.

Rarely, agranulocytosis and red cell aplasia may also occur.

SUELE

Note: (2) to (6) are very uncommon. Sulphonylureas are contraindicated in pregnancy.
They are mostly metabolised in the liver and severe liver disease is a contraindication to
their use. Caution should be taken in people who are allergic to the sulphur drugs because
the sulphonylureas have a similar chemical makeup.

6.4 Biguanides

Biguanides are a useful first line treatment for overweight Type 2 diabetics. They act
by:
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@ [mpairing the absorption of glucose from the gut.

® Inhibiting gluconeogenesis (glucose production by the liver).
® Increasing glucose uptake into muscles and fat.

@ Increasing the effects of insulin at receptor sites.

® Suppressing the appetite — mild effect.

There is some evidence that Biguanides cause malabsorption of vitamin B12 but they are
old studies and the clinical relevance is not established. It could be an important con-
sideration in people who are prone to malnourishment, e.g. the elderly and those with
eating disorders.

Biguanides should be ceased for two days before IVP, a CAT scan and investigations
that require [V-iodinated contrast media to be used (Calabrese et al. 2002).

Practice points

(1) Biguanides do not stimulate the production or release of insulin and therefore, are
unlikely to cause hypoglycaemia.

(2) OHAs and drugs that interact with OHAs.
They have favourable effects on the lipid profile and slow glucose absorption from
the intestine.

(3) They do not generally stimulate the appetite and are less likely to contribute to
weight gain.

6.4.1 Possible side effects

(1) Nausea and/or diarrhoea may occur in 10-15% of patients. Most patients tolerate
Biguanides if they are started at a low dose, the tablets are taken with or immediately
after food and the 