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Foreword
Why Ciritical Care Evolved METSs?

In early 2004, when Dr. Michael DeVita informed me that he was consid-
ering a textbook on the new concept of Medical Emergency Teams (METs),
I was surprised. At Presbyterian-University Hospital in Pittsburgh we intro-
duced this idea some 15 years ago, but did not think it was revolutionary
enough to publish. This, even though, our fellows in critical care medicine
training were all involved and informed about the importance of “Con-
dition C (Crisis),” as it was called to distinguish it from “Condition A
(Arrest).” We thought it absurd to intervene only after cardiac arrest had
occurred, because most cases showed prior deterioration and cardiac arrest
could be prevented with rapid team work to correct precluding problems.

The above thoughts were logical in Pittsburgh, where the legendary
Dr. Peter Safar had been working since the late 1950s on improving
current resuscitation techniques, first ventilation victims of apneic from
drowning, treatment of smoke inhalation, and so on. This was followed
by external cardiac compression upon demonstration of its efficiency in
cases of unexpected sudden cardiac arrest. Dr. Safar devoted his entire
professional life to improvement of cardiopulmonary resuscitation. He and
many others emphasized the importance of getting the CPR team to out-
of-hospital victims of cardiac arrest as quickly as possible. Similarly, much
attention was given to identify other crisis situations in which trained ambu-
lance personnel and other responders could reach the victims quickly to
treat and preferably prevent threatening cardiac arrest by appropriate
interventions.

Similar systems would have been logical and easy to arrange within hos-
pitals for admitted patients. But such arrangements would collide with con-
ventional training of physicians. In teaching hospitals, the tradition has been
first to engage the intern to recognize all problems and treat the patients
accordingly. If not successful, he or she would call on the assigned resident,
leaving the attending physician out of the loop, frequently until too late to
save a patient in crisis. Only recently has it become obvious that such a
system fails. Training must be secondary to optimal and immediate care in
evolving crisis.

vii



viii Foreword: Why Critical Care Evolved METs?

Because of the above roadblocks, implementation of our Condition C
team was not easy. The problem was frequently discussed in our Hospital’s
ICU Committee but the idea was considered too contrary to traditional
clinical education and the concept was not accepted. After two years of ICU
Committee debate in the 1980s, seemingly heading nowhere, as Chairman
of this Committee, I received an emergency call one day from the chairman
of the Surgical Department. He had a patient who was hypotensive and in
respiratory distress on the “Gold Coast” ward after drainage of a malignant
pleural effusion. We called our first team together, intubated the patient for
mechanical ventilation, inserted a chest tube to drain a large hemopneu-
mothorax that was obvious on chest x-ray, infused lactated Ringer’s solu-
tion intravenously because of hypotension, and admitted her to the ICU.
She could be extubated and returned to her ward the following day. This
patient never developed cardiac arrest because of rapid resuscitation, work-
up, and indicated therapy without delay. It was nothing heroic, but it was
such a convincing demonstration of the value of Condition C that the next
ICU Committee Meeting unanimously approved the system for immediate
implementation.

Using METs should be a mandatory requirement for all hospitals. This
system significantly reduces the frequency of cardiac arrest among hospi-
talized patients. Consequently, many lives are saved. The traditional medical
culture must change to earliest possible involvement of a well-trained and
experienced team preventing evolving crisis from developing into lethal
consequences.

Michael DeVita and his excellent group of editors successfully present
the introduction of METSs in medicine to prevent unnecessary hospital
deaths, first discussing why the current system fails and then describing
system-wide approaches, the challenge of implementation, and finally the
evaluation of hospital patient safety initiatives. In all, some thirty chapters
by carefully selected authors provide a thriller-like and fascinating story of
MET development in modern hospital patient management at a time when
patient safety and appropriate timely care is recognized to be our most
important obligation. Interestingly, the byproduct is improved educational
experiences for both physician trainees, nurses, and other health care
providers. This is clearly opposite to the anticipated effect of using METs.

In conclusion, this book may very well become a bestseller. Readers are
likely to include not only physicians and nurses, but also hospital adminis-
trators, insurance agents and government representatives. The message is
clear and the editors and authors are to be congratulated to so successfully
completing their most important task.

Ake Grenvik, M.D., Ph.D.

Distinguished Service Professor

of Critical Care Medicine

University of Pittsburgh School of Medicine



Preface

As the editors of Medical Emergency Teams and as clinicians, we have been
working on improving hospital responses to crises for more than ten years.
We have learned the hard way how not to build the wrong response, how
not to step on toes, how not to intimidate people from calling for help, and
how not to lose focus when energizing hospital personnel to prevent deaths
by responding early and in a systematic fashion. We have had to convince
people to work for and fund the program initially using only enthusiasm
and logic. One of us applied for a grant to implement METs only to hear
from the agency that not only were such teams impractical, no one would
want to do the extra work they required!

We worked in isolation for a period of time, first winning over our own
organization, and then, through stronger and stronger evidence of benefit,
beginning to convince others of the need for and potential impact of
medical emergency teams. Each of us has developed a new culture in our
hospital, one that attempts to prevent cardiac arrests rather than respond-
ing to them. It a culture that is focused on the patient and on safety. It is a
culture that constantly asks what is required for medical crises to be rec-
ognized early and reliably, for help to be requested promptly, and for well-
designed systematic response to the call for help to arrive quickly and act
effectively. Our hospitals had come to learn that mortality can be decreased
dramatically, work days become more stable, and job satisfaction improve
due to a reduction of perceptions of abandonment and a rise in empower-
ment. Each on us has begun to try to move this new culture of hospital med-
icine elsewhere.

The culture that needed to be changed was one that accepted sudden and
unexpected death as a status quo event in a hospital. The culture that
needed to be created was to one where unexpected death was systemati-
cally reduced by the creation of a planned system to respond to crisis: the
Medical Emergency Team (MET). The MET goes by many names includ-
ing a Rapid Response Team (RRT), critical care outreach team, and the
Condition C (for Crisis) team. They amount to the same thing: a well-
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designed institutional plan for trained health care professionals to come to
the aid of patients in distress.

In early 2004, we met and shared our experiences and determined to join
forces to create a medical revolution of sorts. There were three things that
were needed to change the culture of medicine. First, we need greater
recognition that a MET response existed and that METs might be helpful.
Until recently, few people had even heard of MET responses. Second, there
must be a greater understanding of what METs can do: even if people knew
about them, many were skeptical about their merit or outcome benefit.
Third, people need a reference manual that includes information (and
advice) on how to implement such a team. We have come to learn that even
when people are aware and convinced of the benefits of METs, they had
no map for implementing a MET response in their hospital.

Therefore, we chose to have a three-fold strategy to change international
culture. First: we would hold an international conference to raise awareness.
Second, we would bring together the world’s experts in MET responses to
discuss the quality of the data and determine the best methodology to move
the science forward. And third, we would create a manual for those who
might want to implement a MET program. This book is that manual.

Chapters 1 to 7 discuss patient safety in hospitals and provides a context
for how a MET system fits into the patient safety rubric. Chapters 8 to 19
devoted to the logistics of developing a system. How to create a team, alter-
natives methodologies for responding to patients in crisis, how to train team
members, and how such teams impact important medical and nursing func-
tions like education, staff recruitment and retention, and finally how to
identify and overcome political hurdles. Finally, Chapters 20 to 25 describe
how to measure the impact of these teams in hospitals: from improved mor-
tality data to reduction in errors and finally to staff satisfaction.

We have assembled the authors who have been most successful in devel-
oping a MET (or similar systems) program and who have been prolific in
writing about their experiences. We have also attempted to bring authors
from a variety of disciplines and geographically far flung areas of the
globe in an attempt to create a manual for anyone interested in METs. This
book is a “How-To,” “Why-Do It,” and “Prove-It” manual. We feel it is a
tool that can be used by administrators to help convince skeptical staff,
for staff to convince unwilling administrators, and for all to use to work
through the nuts and bolts of introducing and sustaining a MET response
program.

We believe the concept of hospital-wide early recognition of manage-
ment of seriously ill patients will facilitate a much needed revolution in hos-
pital patient safety by breaking down current professional and geographical
barriers and concentrating on systematic patient centered identification and
resuscitation of the seriously ill at an early stage in their deterioration. The
MET system links real time incident monitoring and response, as well as
providing a basis for measuring and comparing hospital quality. While the
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glamour of METS is in the rapid response to crisis, perhaps the power is in
the way analysis of events preceding them can feed into a process improve-
ment metric.

We recognize that there is some redundancy among chapters. This is to
some extent intentional. Our intention is to create a manual wherein each
chapter can stand on its own. This design allows the reader to skip between
chapters or even read just one or two and still understand the context and
importance of the content as it relates to METs. Having said this, we have
also tried to create a textbook that the reader can study from beginning to
end, with earlier chapters laying the foundation for later ones.

We have truly learned a lot in writing this textbook. We hope the readers
will not only likewise become more knowledgeable about METs, but also
carry around the manual as they develop their own program and hopefully
create a change in culture in their own institution. If clinician investigators
from the early 1990s are correct, some 80% of hospital unexpected deaths
are preventable. We believe this is unacceptable and have seen the MET
system reduce this dramatically first hand. We can yet do better. Patient
safety is an agenda with no end. Thus there is much to learn and much more
to do. This book we hope is a start.

Michael A. DeVita, M.D.
Kenneth Hillman, M.D.
Rinaldo Bellomo, M.D.
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1

Measuring and Improving Safety

PETER J. PRONOVOST, MARLENE MILLER, BRAD WINTERS,
and ELIZABETH A. HUNT

Introduction

November 2004 marked the 5-year anniversary of the Institute of Medi-
cine’s landmark report 7o Err Is Human, which revealed a significant
problem with patient safety in the United States and presented a call to
action (1). In response to this report, many health care leaders actively
addressed patient safety. Segments of the health care community have
educated themselves on methods to improve safety, and some—although
not nearly enough—have executed interventions toward this goal (2,3).
However, few health care organizations have evaluated the impact of their
efforts. Thus, 5 years later, it is difficult to answer the question, “Are patients
safer?”

Sorrel King, the mother of Josie King, who died at the age of 18 months
from mistakes at the Johns Hopkins Children’s Center, asked if Josie would
be less likely to die today, 5 years after To Err Is Human. She did not want
just our perceptions of whether Josie would be less likely to die; rather, she
wanted evidence. How do we know that our patients are safer and our
efforts to improve patient safety are working?

Measuring and improving safety is difficult. Not all safety measures lend
themselves to rates. We have come to understand that a critical factor for
success in improving patient safety is to actively change the culture of the
institution. Considering these challenges, how will we answer the tough
question asked by Sorrel King, “How do we know patients are safer?” (2,3)

This chapter provides an overview of the issues in measuring patient
safety, and presents a framework for measuring and improving safety. It is
important to recognize that safety is a component of the broader concept
of “quality,” which includes care that is effective, efficient, patient-centered,
timely, and equitable (4). The boundaries between these concepts are
unclear, and measures can often fall in more than 1 category. For example,
is the failure to use an evidence-based therapy a safety measure—a mistake
of omission—or an effectiveness measure? Is a complication, such as a
catheter-related bloodstream infection that also increases length of stay,
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a safety or effectiveness measure? The distinction is less important than
having a valid measure. Thus, in this chapter, we will use the term “safety”
to refer to both safety and effectiveness.

Approach for the Organizational Evaluation of
Patient Safety

Donabedian’s approach to measuring quality of care—evaluating how we
organize care (the structures), what we do (the processes), and the results
we obtain (the outcomes)—also provides a framework for institutions to
measure safety (5). Many institutional efforts to improve safety focus on
structural measures, such as policies and procedures (6). Institutions may
also measure processes and outcomes, although these are generally more
difficult to develop and collect than structural measures. For example, or-
ganizations may measure how often certain aspects of safe and effective
care were performed (a process), or how often certain complications
occurred (an outcome) (7,8).

While process and outcome measures are generally preferable to struc-
tural measures, they are not sufficient. Generally, process and outcome mea-
sures are rates that include a numerator and denominator, but not all
measures of safety can, or should, be presented as rates. For example, a
single episode of potential harm or actual harm (such as the death of Josie)
may be statistically insignificant but sufficient to trigger an organizational
change. If organizations do not recognize and learn from such single
episodes, they fail to maximize opportunities to improve safety. In addition,
measurement of rates is resource-intensive and not feasible for every type
of medical error.

Along with the ability to learn, many other aspects of an organization’s
culture have a significant impact on safety (9,10). In aviation, changes in
culture have been responsible for most of the advancements in safety over
the last 2 decades (9,11). Within health care, communication failures are a
common cause of sentinel events, both at Johns Hopkins and at other insti-
tutions across the United States (12) (www.jcaho.org). Indeed, communi-
cation patterns within an organization are an important aspect of culture.
Thus, the measure of both organizational learning and culture may provide
insight into an organization’s measure of safety.

W. Edwards Deming once said, “There is no true value of anything that
is measured; change the method of measurement and you change the
result.” The same concept applies to measuring safety. In the absence of
standard definitions and methods to measure patient safety, including
methods for risk adjustment (e.g. health care-acquired infections) (13),
it is unlikely that national measures of patient safety will be achieved.

There are multiple ways to measure each area of patient safety. Consider
medication safety: we can have a structural measure, such as the presence
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of computerized physician order entry; a process measure, such as pre-
scribing errors; or an outcome measure, such as adverse drug events. More-
over, each category (structure, process, or outcome) can be measured in
multiple ways. For example, the methods of surveillance for evaluating
adverse drug events—many of which use self-reported events, with the
numerator being how the adverse event is defined and the denominator
being either patient, number of patient days, or dose—vary widely (Table
1.1)(14-18). Which method provides the “correct” rate of medication
safety? They all may. In the absence of standardized definitions, compar-
isons within and among institutions is problematic (19,20). Even with stan-
dard definitions, there is concern that comparing outcomes among hospitals
is not scientifically sound, with differences influenced by insufficient risk
adjustment and random error rather than variations in patient safety (8,
19-21).

Based on this background, our approach to evaluating patient safety at
the organizational level has 4 components and prompts the institution to
answer the following 4 questions: (1) how often do we harm patients; (2)
how often do patients receive the interventions they should; (3) how often
do we learn from our mistakes; and (4) how well have we created a culture
of patient safety. This framework is presented in Table 1.2.

Measuring Defects

To measure safety, we often estimate reliability in defects per unit, or Sigma,
with 1 Sigma defined as defects per units of 10,2 Sigma as defects per unit
of hundreds, 3 Sigma defects per thousand, 4 Sigma defects per ten thou-
sand, 5 Sigma defects per hundred thousand, and 6 Sigma defects per
million. Measuring safety is difficult, and the methods are evolving (8).
Often we are not clear regarding the unit of analysis for the denominator—
in anesthesia, for example, is the appropriate denominator the minutes of
anesthesia, or the number of times we induce anesthesia? The defect rate
can be influenced significantly by the chosen denominator.

Moreover, often measures are easy to collect yet lack meaning for the
frontline staff expected to use the measure to improve safety. For example,
at many health care organizations, the staff is not aware of the quality and
safety measures collected by the central administration (often done to
satisfy regulatory requirements). System-level measures need to be mean-
ingful to the workers in their local areas.

In our zeal to create measures of safety, we have often compromised
validity and viewed the goal as increasing the number of identified defects
rather than learning from those defects. Many organizations use rates of
self-reported adverse drug events as a measure of safety without recogniz-
ing that, as for all outcome measures, variations in the method of data
collection/definition/data quality, case-mix, and quality, as well as chance,
influence outcomes (19). Moreover, variations in data quality and case-mix
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TaBLE 1.2. Framework
effectiveness

1. Measuring and Improving Safety 5

for an institutional scorecard for patient safety and

Domain

Definition

Example from department of
anesthesiology

How often do we harm
patients?

How often do patients
receive the interventions
they should?

How often do we learn
from our mistakes?

How well have we
created a culture of
patient safety?

Measures of health care—
acquired infections

Using either nationally
validated process measures,
or a validated process to
develop a measure, what
percentage of patients
receive evidence-based
interventions

What percentage of months
does each area learn from
mistakes

Annual assessment of safety
culture at the unit level

Bloodstream infections

Surgical site infections

Use of perioperative beta
blockers

Elevation of head of bed in
mechanically ventilated
patients

Rates of postoperative
hypothermia

Monitor percentage of months
in which the department
creates a shared story, as in
Figure 1.1

Percentage change in culture
scores for each care area

are likely to be far greater than the variation in safety, which limits our
ability to make inferences about quality of care from these measures.
Measures of safety and quality must be important, scientifically sound,

feasible, and usable. Important and usable are value judgments that are
typically made by the group, institution, or organization that decides
to measure a particular area. Scientifically sound refers to validity and
reliability. An indicator is deemed valid if the following criteria are met
(www.rand.org) (22):

¢ Adequate scientific evidence or professional consensus exists supporting
the indicator.

e There are identifiable health benefits to patients who receive care spec-
ified by the indicator.

¢ Based on experience, health professionals with significantly higher rates
of adherence to an indicator would be considered higher-quality
providers.

e Most factors that determine adherence to an indicator are under the
control of the health professional (or are subject to influence by the
health professional, such as smoking cessation).

An indicator is considered to be feasible if (22):

¢ The information necessary to determine adherence is likely to be found
in a typical medical record.
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¢ Estimates of adherence to the indicator based on medical record data are
likely to be reliable and unbiased.

e A reliable measure produces similar results when measurement is
repeated.

In many efforts to measure quality of care and safety, the measures are
collected without the support of additional staff. As such, the feasibility of
a measure figures prominently in its success. Finally, a measure must be
usable—that is, it must be useful to the people who are expected to improve
quality.

To measure quality, we need valid numerators (defects) and denomina-
tors (risk pool). To be scientifically sound, both the numerator and denom-
inator must be valid and reliable. Yet there are challenges in measuring
both. Most health care areas have not defined what a defect is, limiting the
ability to measure a numerator. For example, substantial evidence suggests
that controlling blood sugar in patients in an intensive care unit (ICU)
reduces mortality, yet we do it infrequently. What might be a defect in
glucose control? Is it 1 high blood sugar, 2 high sugars, or the average sugar
over some period above a defined threshold?

In addition, it is unclear what the unit of analysis should be for the
denominator. The choice of denominator can change performance by
several Sigmas. For example, aviation and anesthesia changed its denomi-
nators from minutes flown to takeoffs and landings, and anesthesia from
minutes of care to a case. Thus, if an average flight was over 100 miles, or
an average anesthesia case 100 minutes, the defect rate would change 2
Sigmas without any change in safety. Consider also ways to measure rates
of failed extubation: should the denominator be the patient, the ventilator
day, or an attempted extubation? There are often tradeoffs between valid-
ity and feasibility of data collection.

It is also important to distinguish whether we are measuring the relia-
bility of a process (what we do) or an outcome (the results we get). While
commercial aviation is believed to perform at 6 Sigmas for crashes
(outcome), it performs at 1 or 2 Sigmas for on-time departures. Intuitively,
outcome measures are more appealing than process measures, yet measur-
ing outcomes pose added risk for bias that often leads to little or no useful
information (19,23). Reliability of an outcome measure can be influenced
by variations in the methods of surveillance, in methods of data collection
and definitions, in case-mix, in true variation in safety, and random error
(23). Among institutions, variation in quality is often significantly smaller
than variation of other variables. In health care, we need to work toward
standardized measures of reliability. The gold standard, and perhaps the
only valid outcome measure, is the National Nosocomial Infections Sur-
veillance (NNIS) program that provides standardized methods to monitor
health care-acquired infections (13).
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Evidence-based processes of care (defects of omission) lend themselves
to monitoring rates. However, we currently only have a handful of validated
process measures, and these are mainly limited to internal medicine. A more
diverse group of quality measures is needed. These measures must be
appropriately monitored as defect rates.

In addition, health care organizations need to recognize that the value of
some defects lies solely in learning from the numerator; the costs of obtain-
ing an appropriate denominator, even if methodologically feasible, would
be prohibitive. For example, methods to monitor health care—acquired
infections, commonly reported as measures of safety, evolved over 20 years,
include rigorous and detailed specifications, and are supported by an entire
department devoted to collecting and monitoring the rates of these infec-
tions. Even so, data collection is commonly limited to a few areas—will we
create departments to monitor medication safety, complications, or other
outcomes? Measures of safety need to be valid, yet we can learn from
defects that lack denominators.

How might measures be selected? Deming provides some guidance. Mea-
sures should be selected to optimize learning: that is, ensure the measure
has face validity—does the person expected to use the data to measure
specifications believe it measures something important? To develop mea-
sures that are clinically meaningful, we need the combined input of front-
line staff and researchers with methodological rigor. For example, the
exposure risk for a failed extubation is an attempted extubation. Yet rates
of failed extubation are often presented using patients or ventilator days as
the denominator (24). To estimate feasibility, first test-run the data collec-
tion tools. Moreover, the measurement of safety should be approached with
the same rigor as that applied in clinical research. Whether we are mea-
suring bloodstream infections as part of a federally funded trial or for hos-
pital safety efforts, we need a valid measure of infections. Much research is
needed to advance the science of measuring defects.

Given this, what are some measures of safety for Medical Emergency
Teams (METs)? Although ICU admission and number of codes called are
common measures, they lack validity. We do not know whether an increase
or decrease in the rate of ICU admission is high-quality care. The measure
does not differentiate between patients who required ICU care and those
who did not, or who may have had a preventable reason for admission.
On the other hand, use of chest compressions or intubations may be an
appropriate numerator for defects. Deaths may also be an informative
numerator.

In addition to the numerator, we need to consider an appropriate denom-
inator or risk group. Although patients are used commonly as the denomi-
nator, patient days may be a more valid denominator. A patient’s risk for
arrest is influenced by, among other things, the length of time they are in
the hospital. The longer a patient is in the hospital, the greater the risk.



8 P.J. Pronovost et al.

Hospital mortality and length of stay may be measures of safety for METs
but, as with all outcome measures, case-mix will significantly influence these
outcomes making comparisons among hospitals difficult to interpret (23).
As long as a hospital does not add or drop a product line, case-mix within a
hospital is relatively constant, making changes in mortality rate within a
hospital potentially important and measurable. Much more effort is needed
to produce scientifically sound and feasible measures of safety for METs.

How Might We Improve Safety?

Recently, one of the authors went to the circus with his wife and 2 children.
It was both exhilarating and exhausting: 3 rings of nonstop activity, noise,
and motion. He noticed how flawless all of the interventions were; the circus
functioned without a hazardous event. Trapeze artists flew through the air
with perfect timing, and men on motorcycles rode around in a metal globe,
perilously missing each other by inches. As he watched the show, he esti-
mated that the number of critical processes was probably equivalent to
about a week’s worth of activities in 30 operating rooms, yet no defects
occurred. He wondered how the circus performed with such high reliabil-
ity, and noticed that everything was scripted down to the tiniest detail. All
the processes were standardized. The cleanup crews in ring 1 did the same
things in ring 2. All the events were timed and sequenced by what they were
doing and when it was done. One act ended and the next began, flawlessly.

How might this circus performance inform patient safety? It appears that
most organizations are aware of the need to improve patient safety, and
many have committed to doing so. Yet only a small number have a clear
plan of attack to accomplish this goal and even fewer have actually
improved safety. This should not be surprising. The drive to improve patient
safety is new in health care, and we must view health care delivery as a
science as well as an art if we are to improve safety. Here we present an
overview of measuring and reducing defects in health care and suggest
some potential system-level measures of safety.

A Framework to Improve Reliability

In health care, most of our processes are between 1 and 2 Sigma. For a wide
variety of processes, patients can rely on receiving the interventions they
should half the time, or 1 Sigma (25). For some outcomes, defects are 2
to 3 Sigmas—for example, catheter-related bloodstream infection rates
and rates of ventilator-associated pneumonia are typically between 1 to
20 per 1000 catheter or ventilator days (13,26). Nevertheless, there are
some notable exceptions in anesthesia in healthy patients and in blood
banking that are estimated to be 4 or 5 Sigma (defects per 10000 or
100000) (27,28).
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Caregivers in these areas, and multiple other non-health care organiza-
tions, deliver high-reliability care because they are standardized. To
improve reliability, we need to create a culture of safety first, where the
entire care team makes the patient their “North Star” according to which
they create and implement common goals. A culture of safety allows all
members of the care team to speak up when they have concerns and listen
when others voice concerns. Next comes standardization, specifying what is
done and when it should be done (29-31). This contrasts with current prac-
tice in which the art of medicine trumps the science—individual caregiver
practice is unstructured and at times appears chaotic (i.e., caregivers do
what they want, when they want). In the ICU, the therapies that a patient
receives depend more on who is making the rounds, rather than what the
evidence suggests. Without standardization, reliability will remain at 107
imparting a significant toll on patients.

An important aspect of standardization is to simplify or reduce com-
plexity. Every step is a process that has an independent probability of
failure. As such, processes that have 5 steps are more likely to fail than those
that have 4, 3, or 2 steps. An analogy is the telephone game, in which a story
is told through a series of people: the risk factors for getting a garbled story
(a defect) at the end are defined by how complex the story is and how many
people it passes through. If we reduce the number of steps in a process, we
have a higher probability of improving reliability. Undoubtedly this is an
oversimplification, since there are feedback loops that may catch mistakes.
Nevertheless, it is helpful to consider simplification when we examine our
work processes.

Let us give you an example of reducing complexity. We had a mistake
with transvenous pacing. The physician attempting the procedure had to
obtain a sheath (Cordis) and a pacing wire. The wire goes through the
sheath, note there are different sizes and types for both sheaths and wires.
Unfortunately, the equipment needed for transveous pacing is not packaged
together, and physicians need to obtain the equipment through different
steps. Predictably, the physician grabbed the wrong combination of pacing
wire and sheath, and the patient suffered an air embolism. To reduce com-
plexity and the potential for another mistake, we now have Central Supply
package all pieces of equipment for specific procedures together.

Third, we need to identify and learn from defects. This involves creating
independent checks to identify defects. A significant challenge we face in
health care is a shared definition or concept of a defect. To illustrate, Johns
Hopkins developed a glucose protocol in the ICU. Like most protocols, we
were only capturing about 80% of patients. To improve reliability, we
needed an independent check to identify defects. The problem was that
we had not defined a defect. Although we could have defined it in multiple
ways, we decided that in the morning during the shift change, the nurses
would review a patient’s glucose and if 2 blood sugars were out of range,
they would talk to the physician and implement the protocol. We defined
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the defect first and then created an independent check to identify it. Nurses
in the ICU now present a patient’s last 3 glucose measures each morning
on rounds. If a defect is identified—that is, the sugar levels are out of
range—the patient is placed back on another protocol.

To learn from defects, we need to investigate what went wrong and make
recommendations for improvement. In the related example, the ICU nurse
manager did this beautifully. After implementing the glucose control pro-
tocol, she started to hold glucose rounds with the nurses, during which they
discussed any patient who was on but then fell off the glucose protocol.
These discussions would often surface a variety of system factors that posed
barriers to improving glucose care; some were beliefs and attitudes among
nurses, some dealt with the availability of supplies to measure glucose
hourly, and others involved communication with physicians. We have devel-
oped a tool kit to learn from a defect. This tool kit (Table 1.3) helps uncover
what happened, why it happened, and what must be done to fix the defect.

These steps—(1) create a culture of safety, (2) standardize what and when
actions are done, and (3) identify and learn from defects—provide a frame-
work to improve reliability. Transfusion medicine offers an example of how
the application of these principles created a high reliability process: using
discharge data, the estimated incidence of a transfusion reaction in health
care is 4 per 100000. How did they achieve such success? They standard-
ized, created independent checks for key processes, and learned from
defects (Figure 1.1).

Physicians often resist standardization. I asked several blood bank direc-
tors how they achieved their degree of standardization. They uniformly
replied that the threat of a Food and Drug Administration sanction created
the culture. Several felt they would not have the authority to standardize
physician practice without the backing of federal regulation. Although reg-
ulations may be an important vehicle for standardization, there are far too
many processes for regulators to standardize. Indeed, we need the courage
of leaders within our health care systems to support standardization.

TasLE 1.3. How to investigate a defect

Problem statement: Health care organizations could increase the extent to which they learn
from defects.

What is a defect? A defect is any clinical or operational event or situation that you would
not want to happen again. These could include incidents that you believe caused a patient
harm or put patients at risk for significant harm.

Purpose of tool: The purpose of this tool is to provide a structured approach to help
caregivers and administrators identify the types of systems that contributed to the defect
and follow up to ensure safety improvements are achieved.

Who should use this tool?
e (Clinical departmental designee at morbidity and mortality rounds
e Patient care areas as part of the Comprehensive Unit-based Safety Program (CUSP)
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TaBLE 1.3. Continued

All staff involved in the delivery of care related to this defect should be present when this
defect is evaluated. At a minimum, this should include the physician, nurse, and
administrator, and others as appropriate (e.g. medication defect includes pharmacy,
equipment defect includes clinical engineering).

How to Use This Tool: Complete this tool on at least 1 defect per month. In addition,
departments should investigate all of the following defects: liability claims, sentinel events,
events for which risk management is notified, case presented to morbidity and mortality
rounds and health care—acquired infections.

Investigation Process

1. Provide a clear, thorough, and objective explanation of what happened.

II. Review the list of factors that contributed to the incident and check off those that
negatively contributed and positively contributed to the impact of the incident. Negative
contributing factors are those that harmed or increased risk of harm for the patient;
positive contributing factors limited the impact of harm.

III. Describe how you will reduce the likelihood of this defect happening again by
completing the table. List what you will do, who will lead the intervention, when you will
follow up on the intervention’s progress, and how you will know risk reduction has been
achieved.

Investigation process

I. What happened? (Reconstruct the timeline and explain what happened. For this
investigation, put yourself in the place of those involved in the event as it was unfolding, to
understand what they were thinking and the reasoning behind their actions/decisions when
the event occurred.)

An African American male >65 years old was admitted to a cardiac surgical ICU in the
early morning hours. The patient was status-post cardiac surgery and on dialysis at the time
of the incident. Within 2 hours of admission to the ICU it was clear that the patient needed
a transvenous pacing wire. The wire was threaded using an 1J Cordis sheath, which is a
stocked item in the ICU and standard for pulmonary artery catheters, but not the right size
for a transvenous pacing wire. The sheath that matched the pacing wire was not stocked in
this ICU, because transvenous pacing wires are used infrequently. The wire was threaded
and placed in the ventricle but staff soon realized that the sheath did not properly seal over
the wire, thus introducing risk of an air embolus. Since the wire was pacing the patient at
100%, there was no possibility for removal at that time. To reduce the patient’s risk of
embolus, the bedside nurse and resident sealed the sheath using gauze and tape.

II. Why did it happen? Below is a framework to help you review and evaluate your case.
Please read each contributing factor and evaluate whether it was involved, and if so,
whether it contributed negatively (increased harm) or positively (reduced impact of harm)
to the incident.

Negatively Positively
Contributing factors (example) contributed  contributed

Patient factors

Patient was acutely ill or agitated (Elderly patient in renal
failure, secondary to congestive heart failure.)

There was a language barrier (Patient did not speak English.)

There were personal or social issues (Patient declined therapy.)

Task factors

Was there a protocol available to guide therapy? (Protocol for XX
mixing medication concentrations is posted above the
medication bin.)
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TaBLE 1.3. Continued

Negatively
Contributing factors (example) contributed

Positively
contributed

Were test results available to help make care decision? (Stat
blood glucose results were sent in 20 minutes.)

Were tests results accurate? (Four diagnostic tests done; only
magnetic resonance imaging [MRI] results needed quickly—
results faxed.)

Caregiver factors

Was the caregiver fatigued? (Tired at the end of a double shift,
nurse forgot to take a blood pressure reading.)

Did the caregiver’s outlook/perception of own professional
role impact on this event? (Doctor followed up to make
sure cardiac consultation was done expeditiously.)

Was the physical or mental health of the caregiver a factor?
(Caregiver was having personal issues and missed hearing a
verbal order.)

Team factors

Was verbal or written communication during handoff clear,
accurate, clinically relevant, and goal-directed? (Oncoming
care team was debriefed by outgoing staff regarding patient’s
condition.)

Was verbal or written communication during care clear,
accurate, clinically relevant, and goal-directed? (Staff was
comfortable expressing concern regarding high medication
dose.)

Was verbal or written communication during crisis clear,
accurate, clinically relevant and goal-directed? (Team leader
quickly explained and directed the team regarding the plan of
action.)

Was there a cohesive team structure with an identified and
communicative leader? (Attending physician gave clear
instructions to the team.)

Training and education factors
Was the caregiver knowledgeable, skilled, and competent?
(Nurse knew dose ordered was not standard for that XX
medication.)
Did the caregiver follow the established protocol? (Provider
pulled protocol to ensure steps were followed.)
Did the caregiver seek supervision or help? (New nurse asked
preceptor to help mix medication concentration.)

Information technology/computerized physician order entry

factors

Did the computer/software program generate an error?
(Heparin was chosen, but Digoxin printed on the order
sheet.)

Did the computer/software malfunction? (Computer shut
down in the middle of provider’s order entry.)

Did the user check what was entered to make sure it was
correct? (Caregiver initially chose .25mg, but caught error
and changed it to .025mg.)
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TaBLE 1.3. Continued

Negatively
Contributing factors (example) contributed

Positively
contributed

Local environment factors

Was adequate equipment available and was it working XX
properly? (There were 2 extra ventilators stocked and
recently serviced by clinical engineering.)

Was operational (administrative and managerial) support
adequate? (Unit clerk out sick, but extra clerk sent to cover
from another unit.)

Was the physical environment conducive to enhancing patient
care? (All beds were visible from the nurse’s station.)

Was enough staff on the unit to care for patient volume?
(Nurse ratio was 1:1.)

Was there a good mix of skilled and new staff? (A nurse
orientee was shadowing a senior nurse and an extra nurse
was on to cover the senior nurse’s responsibilities.)

Did workload impact the provision of good care? (Nurse
caring for 3 patients because nurse went home sick.)

Institutional environment factors

Were adequate financial resources available? (Unit requested
experienced patient transport team for critically ill patients,
and one was made available the next day.)

Were laboratory technicians adequately in-serviced/educated?
(Lab technician was fully aware of complications related to
thallium injection.)

Was there adequate staffing in the laboratory to run results?
(There were 3 dedicated laboratory technicians to run stat
results.)

Were pharmacists adequately in-service/educated?
(Pharmacists knew and followed the protocol for stat
medication orders.)

Did pharmacy have a good infrastructure (policy, procedures)?
(It was standard policy to have a second pharmacist do an
independent check before dispensing medications.)

Was there adequate pharmacy staffing? (There was a
pharmacist dedicated to the ICU.)

Does hospital administration work with the units regarding
what and how to support their needs? (Guidelines
established to hold new ICU admissions in the emergency
department when beds are not available in the ICU.)

III. How will you reduce the likelihood of this defect happening again?

Specific things to be done to  Who will lead  Follow-up ~ How will you determine the

reduce the risk of the defect this effort? date risk is reduced? (action items)
Bedside nurse called Bedside nurse 1 week Supplies are packaged
Central Supply and together

requested pacing wires
and matching sheaths be
packaged together.
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Safety Tips:
= Label devices that work together to complete a procedure

Case in Point: An African American male > 65 years of age was admitted to a cardiac surgical ICU in the early
morning hours, The patient was status-post cardiac surgery and on dialysis at the time of the incident, Within 2
hours of admission to the ICU it was clear that the patient needed a transvenous pacing wire. The wire was threaded
using an 1J Cordis sheath, which is a stocked item in the ICU and standard for PA caths, but not the right size for a
transvenous pacing wire. The sheath that matched the pacing wire was not stocked in this ICU since transvenous
pacing wires are used infrequently. The wire was threaded and placed in the ventricle and staff soon realized that the
sheath did not properly seal over the wire, thus introducing risk of an air embolus. Since the wire was pacing the
patient at 100%, there was no possibility for removal at that time. To reduce the patient’s risk of embolus, the
bedside nurse and resident sealed the sheath using gauze and tape.

System Failures: Opportunities for Improvement:

Knowledge, skills & comy Care providers Regular training and education, even if infrequently
lacked the knowledge needed to match a transvenous used, of all devices and equipment.
pacing wire with appropriate sized sheath.

Unit Environment: availability of device. The

appropriate size sheath for a transvenous pacing wire Infi ly used equi /devices should still be
was not a stocked device. Pacing wires and matching stocked in the ICU. Devices that must work together to
sheathes packages separately.... increases complexity. complete a procedure should be packaged together.
Medical Equi ‘Device. There was apy. ly i

Label wires and sheaths noting the appropriate

label or mechanism for warning the staff that the 1J : "
partner for this device.

Cordis sheath was too big for the transvenous pacing
wire,

ACTIONS TAKEN TO PREVENT HARM
The bedside nurse and resident were alert enough to realize the sheath was too big and used their knowledge and
skills to seal the sheath with gauze and tape to reduce the risk of an air embolus.

The bedside nurse contacted central supply and requested that pacing wires and matching sheaths be packaged
together.,

Ficure 1.1. Case summary.

To date, most efforts to improve reliability of evidence-based therapies
in health care have focused on practice guidelines: a series of conditional
probability, or “if yes then ‘x’” statements (32). The Centers for Disease
Control and Prevention’s (CDC’s) guidelines for preventing catheter-
related bloodstream infections, a nearly 100-page document (www.cdc.gov),
is one example. It is not surprising that the use of guidelines alone has met
with little success (32,33). Under time pressure, it is difficult for caregivers
to think in terms of conditional probabilities (34). An additional problem
is that most guidelines have been developed for physicians, ignoring other
members of the care team who could provide an independent check.

A checklist is one tool to help standardize work processes and increase
reliability. Checklists have led to significant improvements in aviation,



1. Measuring and Improving Safety 15

nuclear power, and rail safety. For checklists to be useful, they need to trans-
form a complex diagnostic/therapeutic decision into a series of simple
yes/no tasks. It is first necessary to identify which parts of a task are “mission
critical,” especially those supported by strong evidence, and develop mea-
sures for those tasks. For example, staff from hospital epidemiology and
infection control and our ICUs culled a list of 5 key processes from the
CDC guidelines for preventing catheter-related infections: ensure you need
the central line, wash your hands, use full barrier precautions, clean the skin
with chlorhexadine, and avoid the femoral site if possible (26). This kind of
checklist can then be used to monitor performance, with each item serving
as a process measure of quality of care (7,35,36). Measurement becomes
a tool to improve performance, rather than a tool for historical data
collection.

Why METs Might Improve Safety

METs are well grounded in the science of safety outlined above. In many,
and perhaps even most, sentinel events, someone either did not speak up,
or spoke up but was not heeded because of a hierarchical or punitive culture
(people had previously been reprimanded when they spoke up). With
METs, frontline staff are empowered—indeed encouraged—to call the
MET when they are concerned. This requires a strong culture of safety.
Frontline staff is also trained to call for a standardized set of parameters,
in the absence of which the trigger for calling someone is generally a code.
The MET identifies problems early, when there is still time to recover from
them. As such, METs are based on sound safety theory and would be
expected to improve safety.

Conclusion

The science of measuring safety is gradually maturing. Some measures of
safety lend themselves to rates, while others do not. We have described an
approach for organizations to answer the question, “Are patients safer?”
We also have summarized the issues regarding measuring and improving
reliability, and provided a framework for improving safety. With these mea-
sures, we defer to the wisdom of caregivers and administrators to identify
and mitigate safety concerns, but also attempt to provide a framework to
assist the caregiver with safety efforts. The need to improve quality and
safety is significant, and hospitals are learning how to accomplish this goal.
METs are grounded in safety theory and offer the promise to reduce
patient harm. We hope practical strategies such as those proposed here help
move safety and quality efforts forward.
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The Evolution of the Health
Care System

KENNETH HILLMAN, JACK CHEN, and Lis YOUNG

Introduction

In the past, hospital administrators have concentrated on meeting their
budget and staying out of the newspapers. Over the last 10 years, however,
there has been a shift to concentrating on patient safety in hospitals. This
chapter will first examine hospital patient safety in a historical context,
explaining how the patient safety anomaly is related to a 19th century
hospital construct that is no longer appropriate for an increasingly at-risk
group of patients. The final section of the chapter will concentrate on the
emergence of systems to improve patient safety in acute care hospitals.

Historical Perspective

In many ways acute care hospitals are designed to deliver health care as it
was practiced in the 19th century. The technological advances in medicine
of the late 20th century are superimposed on a system originally designed
to care for patients admitted largely for bed rest and convalescence.

Originally hospitals were charitable institutions established to care for
the poor (1). Apart from performing a limited number of operations, hos-
pitals offered little that could not be provided by a doctor in the home.
Medical students learned their craft in acute care hospitals, mainly how to
make sense of symptoms and signs to reach a diagnosis. Therapeutic options
were few. Medical specialists earned their living in their consulting rooms
or by visiting patients in their homes. They went to the hospital only once
or twice a week to make rounds, accompanied by their assigned team of
students and doctors-in-training. They gave freely of their time, and in
return maintained a profile as a source of patient referrals and benefited
from the prestige and sense of charity associated with a teaching hospital
appointment.

The hospital was constructed around the needs of specialist doctors, who
in return for giving their time freely had their own wards, operating
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theaters, recovery areas, nursing staff, and medical teams. They visited the
hospital and did rounds at their convenience. Patients were cared for within
the limits of what was available. Pain relief was possible, but curative drugs
were relatively rare. Diagnostic services were limited to simple x-rays and
basic blood tests. Intravenous fluid was rarely used. Operations were limited
and not supported by the same sophisticated perioperative care we have
today. If one was seriously ill, it was more common to call a doctor to come
to the patient, rather than call an ambulance to take the patient to a
hospital.

Around the late 1940s, health care delivery changed and has continued
to evolve exponentially to the present day. Antibiotics were developed;
drugs controlling cardiovascular and respiratory conditions became avail-
able; chemotherapy and radiotherapy were increasingly used for cancer;
dialysis and other supportive interventions for chronic conditions became
widely available; diagnostic procedures enabled us to image and understand
much of the body’s disease processes previously guessed at by external signs
and symptoms; and the number of noninvasive and invasive surgical options
expanded.

Hospitalized patients are now admitted for cure or at least control of
their diseases. The hospital population is older, usually with multiple co-
morbidities, and often further at risk as a result of the procedures and drugs
being used. Expectations of hospitalized patients are high—often unrealis-
tically so—and reinforced by widespread and frequent media reports of
wonder drugs and miracle operations with little in the way of balance.
People still age and become ill with diseases for which medicine has little
or nothing to offer.

While the nature of the hospital patient population and its expectations
has changed considerably, the system within which they are managed has
evolved little since the 19th century. Patients in emergency departments are
still processed in the same way. Patients are still “owned” by a single spe-
cialist doctor, and most of the day-to-day activities are supported by doctors-
in-training. Nursing staff still records vital signs manually, with little or no
power to act on abnormalities. Consultant physicians who are ultimately
responsible for the patient’s care still largely manage from a distance.

What may have worked well in the 19th century does not necessarily guar-
antee safe management in the 21st century. Specialization may not equip
consultants with the skills, knowledge, and experience necessary to care for
the complex co-morbidities that patients increasingly have, or for when the
patient becomes seriously ill. Junior house doctors are either too inexperi-
enced and lack the skills and knowledge to care for complex at-risk patients,
or they tend to become too specialized and fail to receive adequate train-
ing in the other areas that are necessary to treat complex patients, especially
those who become seriously ill. Silos, or vertical structures within hospitals
such as wards, units, and departments, are well developed in acute care hos-
pitals, but there is a paucity of horizontal system integration across the silos.
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While the silos adequately manage the specialized component of a patient’s
condition, they usually prove inadequate for co-existing conditions and for
patient complications. The hospital usually does not provide the necessary
systems, or horizontal connections, to support the vertical silos.

It is not surprising therefore that there are many potentially preventable
deaths and serious adverse events in acute care hospitals (2-4). Moreover,
many of these potentially preventable deaths are preceded for many hours
by a slow deterioration in vital signs (5). For example, up to 90% of hospi-
tal cardiac arrests are preceded by relatively slow and potentially reversible
deterioration (6). Admissions of patients to the intensive care unit (ICU)
from the general wards are often preceded by the same predictable slow
deterioration (7-10). If we are concerned about a seriously ill patient in the
community, we call an ambulance. If we have a similar patient in an acute
care hospital, it appears we have little in the way of systematic interven-
tion. Nurses record abnormal findings; junior doctors may be informed
about the patient in a hierarchical way—the most junior first, with infor-
mation passed up the line, depending on the level of understanding and
awareness of how serious the patient’s condition may be. Alternatively, in
non-teaching hospitals, the nurse would first contact the patient’s primary
physician, who might not even be on-site. If unable to attend to the patient,
this person may request a consultation by someone more available or
expert. Sometimes the patient may be referred to an acute care physician,
such as an intensivist. Thus, the response to the crisis is built in an ad-hoc
manner, piece by piece. The only systematic and organized approach is often
the cardiac arrest team (a predefined and prepared group of responders
with specialized resources), called after the patient has “died” (11).

Preemptive Patient Safety Systems

For these reasons, patient safety in hospitals has become a major focus of
health care delivery (12-17). How can we provide a safer environment for
hospital patients? One way is to train health care workers in health care
systems and team-based care (18,19). Adverse event reporting is occurring
with increasing frequency (20,21). Information management and commu-
nication is improving (22-25). Specifically, more hospitalists are being
employed who are trained in acute medicine and in managing the patient’s
course through the hospital (26).

This book discusses models for delivering acute care, specifically the
development of the Medical Emergency Team (MET) (27), a system-based
approach to the acutely ill that recognizes the discontinuities in patient care
as a result of the vertical silos on which we have constructed hospital care.
Potentially avoidable adverse events are caused by suboptimal training and
inadequate awareness of at-risk patients, poor supervision, and lack of a
timely response at an early stage in the patient’s deterioration (8,9,12).
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A specialist usually refers to other specialists through a process of formal
consultation. For this to occur, the specialist must be aware that the patient
has a medical need outside the specialist’s own area of expertise. This works
well for most referrals. However, the referral system for a patient who is
becoming seriously ill offers a set of challenges that is outside the hospital
system’s ability to address. The deterioration can occur at any time and is
often unexpected or unanticipated. The general awareness by medical and
nursing staff of what constitutes an at-risk patient is often inadequate, and
even if that recognition occurs, response is often not timely and may not
result in the right expertise being rapidly provided to the patient when
needed.

The patients meeting MET criteria define what constitutes an at-risk
patient, and they receive care immediately by staff with appropriate exper-
tise (27-31). The MET concept cuts across the usual silos in health care by
providing a team-based, immediate, and appropriate response to at-risk
patients.

Recent approaches to improving patient safety are numerous (12,32-35),
including a rapidly expanding quality industry; better data analysis; plan-
do-study-act (PDSA) cycles (36); and learning lessons from other indus-
tries. While these concepts may be intuitively appealing, they have
enormous cost implications and until now have not been subject to rigor-
ous evaluation. On the other hand, the MET concept works at the
patient-health care deliverer interface, using strict criteria to identify at-
risk patients and a nondiscretionary and rapid response by a team with spe-
cific skills and knowledge in the care of the seriously ill.

The MET fulfills the criteria for a system approach to patient safety by
radically changing the way we respond to patients at risk for developing
serious complications. It concentrates on “real-time” adverse event moni-
toring and response, rather than retrospective data analysis. The World
Health Organization has emphasized 3 important features for enhancing
patient safety, which mesh with the MET system (37): (1) preventing
adverse events irrespective of the cause; (2) making the events visible in
terms of data collected on MET responses; and (3) investigating the effects
of the adverse event.

Finally, the MET system provides a platform for exploring existing weak-
nesses in hospital systems and offers knowledge as a basis for improving
patient safety.
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Process Change in Health Care
Institutions: Top-Down or
Bottom-Up?

LAKSHMIPATHI CHELLURI

Leadership is powerless without followership—a broad constituency that is ready and
willing to be led.

—David Blumenthal

Introduction

Medical errors and quality of medical care have been identified by the Insti-
tute of Medicine as issues adversely affecting contemporary medical care
(1,2). Since the publication of the report To Err Is Human, the focus on
decreasing the number of medical errors and improving safety and quality
has strengthened. In the past few years, there have been many reports on
the inadequacies of and possible interventions to improve the health care
system (3-6). The difficulties in changing health care culture and the reluc-
tance of the medical establishment to change have been well documented
(3). Donnabedian, a leader in quality improvement, described his personal
experience as a patient and the care he received for cancer of the prostate
as disappointing and frustrating (4). Similarly, Lawrence, who was chairman
and CEO of one of the largest HMOs in the United States, described the
chaotic medical care his mother received and concluded that the health care
system does not work as well as it could (5). In addition, patients and
families of patients who suffered iatrogenic injury are taking an active role
in efforts to improve patient safety and quality of care (7,8). Many of these
reports discuss the need for a change in culture and the improvement of
patient safety and quality of medical care through implementing systems
that are available and known to be effective. Change can be brought about
either by the leadership or by middle managers and frontline workers. But
the elements that lead to successful change, whether initiated by leadership
(top-down) or frontline workers (bottom-up), are not well studied in health
care.

In the past decade, with an increased focus on medical errors and concern
about the poor quality of medical care, many initiatives have sought to
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improve safety and quality. Some were spearheaded by leadership that set
the vision and goals for improvement (9-14), while others were initiated
by individuals or groups in nonleadership positions (15-19). This chapter
reviews examples of projects in health care initiated either using a top-down
or bottom-up approach, and discusses the critical elements for success. First
we will look at projects that were led by leadership. These include the
Veterans Affairs Quality of Care and Patient Safety programs (9,10); the
Pittsburgh Regional Health Care Initiative (11,12); the Quality Institute of
the Cleveland Clinic Health System (13); and the Toyota Production System
Initiative at the University of Pittsburgh Medical Center (14). We will also
review projects led by non-leadership (middle management and direct
health care deliverers) that include Medical Emergency Team (MET)
responses to identify errors and potential errors (15,16); mortality reviews
(17,18); and the initiative to decrease the rate of cesarean sections in Green
Bay, WI (19).

Leadership Initiatives

Veterans Affairs Quality of Care and Patient
Safety Programs

The Department of Veterans Affairs (VA) initiated a reengineering of
health care delivery to improve quality in the mid-1990s, and established
the National Center for Patient Safety (NCPS) in 1998. The VA leadership
initiated both programs with a major focus on improving quality and safety
of care delivered to veterans of the US armed forces. They encouraged an
organized approach to measurement and management of quality of care,
and built incentives and accountability for performance improvement into
the process. The managers were given performance contracts for improve-
ment and were accountable for achieving the goals. These programs
resulted in significant improvements in preventive care, outpatient care, and
acute inpatient care (9).

It must be noted that patient safety activities at the VA are coordinated
by the NCPS. The original VA Patient Safety Improvement program
initiated in 1997 was unsuccessful, resulting in the formation of the NCPS
with a mandate to lead VA patient safety initiatives. The NCPS identified
suspected obstacles including inadequate resources, poor accountability,
and less than ideal implementation of patient safety initiatives. This resulted
in the establishment of a system for reporting errors, a system to prioritize
errors in which the causes of errors are analyzed based on potential
for harm and/or frequency, a method to perform analysis of causes, and
interventions to minimize recurrence. The program resulted in a 30-fold
increase in events reported, and a 900-fold increase in reported “close
calls” (10). Analysis of these events led to many changes in practice at indi-
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vidual VA hospitals, in addition to serving as a model for other health care
systems.

Pittsburgh Regional Health Care Initiative

Pittsburgh Regional Health Care Initiative (PRHI) is a consortium of busi-
nesses, hospitals, insurers, and organizations that provide health care ser-
vices to people in western Pennsylvania. High costs and poor comparative
quality resulted in the formation of the PRHI in 1997. The model is based
on identifying and analyzing causes of the problems at the point of care,
involvement of frontline workers in identifying solutions, and encouraging
change based on shared learning (11,12). PRHI focused on improving clin-
ical outcomes in patients undergoing coronary artery bypass graft surgery,
those with depression or diabetes, for maternal and child care, and for hip
and knee surgeries. In addition, medication errors and nosocomial infec-
tions were addressed. The project created a shared database between the
participating health care organizations to collect data on processes of care
and link outcomes to them. The information and outcomes of successful
processes are then shared with frontline workers, so that they can provide
appropriate care. The goal is to develop a system of care with real-time feed-
back and to connect processes to outcomes for continuous improvement in
quality. Significant improvements in nosocomial infections and medication
error reporting have been achieved.

Quality Institute of the Cleveland Clinic Health System

The Cleveland Clinic Health System is a consortium of health care institu-
tions led by the Cleveland Clinic that was created between 1996 and 1998.
The Quality Institute was established to coordinate system-wide quality
improvement activities and “promote evidence-based care within a culture
of safety” (13). The institute’s staff serves as consultants to the individual
hospitals and facilitates communication and the exchange of information
leadership. The institute’s leadership includes the physician and adminis-
trative leaders known as the Medical Operations Council, which identifies
and prioritizes quality improvement initiatives based on volume, impact on
quality, and potential for improvement, and then allocates resources as
needed. Patient care initiatives include the evaluation of clinical processes
such as treatment of breast and colorectal cancer, diabetes, stroke, heart
failure/myocardial infarction, pediatric asthma and chronic obstructive
pulmonary disease. Patient safety initiatives include monitoring medication
errors, improving medication safety, and encouraging patients/families to
participate in care as well as initiatives to decrease medical errors. These
initiatives resulted in improvements in use of angiotensin-converting
enzyme inhibitors for heart failure, platelet inhibitors, Beta-blockers for
acute myocardial infarction, intravenous thrombolysis for acute stroke, and
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appropriateness of cesarean sections. The system was awarded the Ernest
A.Codman award by the Joint Council on the Accreditation of Health Care
Organizations in 2001.

The Toyota Production System Initiative at Presbyterian
University Hospital, University of Pittsburgh
Medical Center

The Toyota Production System (TPS) is based on involving workers in the
building of a defect-free product by specifying responsibilities of indi-
viduals and holding them accountable, simplifying processes, and making
all changes in processes based on appropriate scientific evidence. The
Toyota motor company achieved significant success by following these prin-
ciples, and TPS has been adopted by other industries, including health care.
The leadership at University of Pittsburgh Medical Center introduced TPS
to the process of providing medication to patients on the ward by improv-
ing communication between patient care wards and the pharmacy (14). A
multidisciplinary team of administrative leaders, physicians, pharmacists,
and nursing staff on a patient care ward worked together to identify pro-
blems and then create and implement solutions. The project resulted in
faster delivery of medications and more efficient use of pharmacists’ time,
and the improvements led to implementation of the process throughout the
hospital. The same process was also used to improve physician ordering
practices and decrease medication errors.

The preceding examples summarize the quality of care and safety efforts
led by the leadership in a large government organization, in a regional orga-
nization led by leaders in business and health care, in a large health care
system, and at a hospital in a large health care system. The common fea-
tures of these initiatives include: (1) leadership with vision to improve care
and the willingness to commit adequate resources; (2) communication of
the vision to the employees and participants; (3) institutional support and
appropriate incentives; and (4) involvement of the physicians and staff in
identifying solutions and implementation. Kotter describes the key stages
in implementing new programs as creating a sense of urgency; building a
team that can guide the change; creating a vision that is simple and can be
communicated in a short time; obtaining support from all the appropriate
staff; empowering people to act as needed; creating short-term wins; and
continuing to improve and change the culture for the long-term (20). The
programs described above included many of these elements, and empha-
size the need for an organized structure for successful implementation of
quality improvement and safety projects.
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Quality Improvement and Safety Programs Initiated by
Individuals in Non-Leadership Positions

ldentifying Medical Errors Through Review of the
Medical Emergency Team Response

The University of Pittsburgh Medical Center introduced a MET in 1988;
however, it was not until 1999 that the institution could reliably initiate the
MET response when a patient developed a medical crisis. The keys to effec-
tive implementation are described by Foraida et al. (15) and include the
creation of objective criteria, posting the criteria in every nursing unit,
getting medical executive committee support to allow nursing staff to
trigger a MET response without physician approval, and both positive and
negative reinforcement through email. The MET quality improvement
committee, which includes physicians, nursing staff, and others, reviews all
MET responses to identify medical errors and provides this information to
the appropriate department for follow-up and suggestions for improvement
(16). The team identified errors in patient management in 114 (31.4%) of
the total MET responses over an 8-month period, including: patient treat-
ment errors such as hyperkalemia and narcotic overdose; pneumothorax
related to insertion of a feeding tube; hypoxia related to an empty oxygen
tank; problems with patient-controlled analgesia pumps; and diagnostic
errors such as cardiac arrest secondary to delay in diagnosis. There were
also prevention errors, or errors resulting from inadequate pre-emptive care
in areas such as inadequate respiratory care in patients with tracheostomy,
hypoglycemia in a patient receiving long-acting insulin and oral hypo-
glycemic agents, and injuries related to falls. Identification of the errors
resulted in process improvement and minimized the possibility of
recurrence.

Mortality Reviews to Identify Quality of Care Issues

Wilson and Soffel (17) and Seward et al. (18) reported on reviewing medical
records of patients dying in the hospital to identify quality of care issues.
Over the period 1988-1993, Wilson and Soffel found that problems with
clinical quality of care issuses were identified in 3% of deaths. Approxi-
mately half of the problems identified were related to delays and appro-
priateness of treatment (17). Seward et al. reviewed 200 consecutive deaths
in patients admitted for an emergency at a tertiary care hospital, and
reported that 11% of the deaths were unexpected and had some evidence
of care management problems that included errors in diagnosis and delays
in treatment, particularly at night (18).
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Green Bay Wisconsin Cesarean Section Study

Sandmire and DeMott studied the cesarean section practices in Green Bay
and reported that the variability in the incidence of cesarean section was
related primarily to physician practice and liability risk (19). They also
found that higher cesarean rates did not result in better outcomes. They
attempted to influence practice by changing their own practice and con-
vincing others that higher cesarean section rates do not result in better out-
comes. In addition, information on incidence of cesarean deliveries and
outcome was provided to the obstetricians in the area. These efforts
resulted in a decrease in incidence of cesarean deliveries from 13.3% to
10.2% over a 6-year period.

Patient safety and quality improvement practices can be designed and
implemented by individuals in non-leadership positions. The key elements
for success reported by the preceding authors are: identifying a problem
that has a significant impact; the commitment and involvement of physi-
cians and staff; effectively communicating the problems and solutions to
both leadership and staff; obtaining support from the staff; serving as a role
model; and persistence over time.

Change: Top-Down or Bottom-Up

Changes in behavior and culture in organizations can be initiated and suc-
cessfully implemented by either the leadership or frontline workers, but it
is most successful when a leader with vision and excellent communication
skills works together with committed and enthusiastic employees. Kenneth
Kiser at the Veterans Affairs department made safety and quality the major
focus of his organization, and he generated improvements by providing
leadership and vision. Although the chances of success may be higher for
those programs initiated by leadership, Kotter described many examples in
which change was successfully initiated by middle managers and other
employees (20). The individual attempting to change behavior and culture
in an organization has to be an effective communicator and be able to lead
by serving as a role model. The story of Ignac Semmelwesis illustrates an
unsuccessful attempt to change practice, and the potential for positive
impact of the change was monumental (21). Semmelweis was an obstetri-
cian in Vienna in the 19th century, and hypothesized that mortality
secondary to puerperal fever (childbed fever) could be improved if physi-
cians washed their hands between patient contacts. He showed that mor-
tality decreased from 20% to less than 2% after the introduction of hand
washing. However, he was not able to influence his contemporaries because
he believed that the superiority of his practice was obvious and delayed
publication of his findings. He also insulted those who did not accept his
practice and accused his superiors of causing increased maternal mortality
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because they disagreed with him. In addition, the manuscript describing his
findings was poorly written and difficult to read, so when it was published
it was ignored by many physicians at the time. His story shows that the indi-
vidual who wants to initiate change needs to be able to communicate the
ideas to both superiors and coworkers in a nonthreatening manner.

METs are an example of an at-the-bedside change that is particularly
effective for several reasons: it employs a methodology to find high-risk
patients (those with sudden onset of critical illness, often resulting from
errors), and to immediately bring additional resources to bear to prevent
harm. Review of cases enables high-yield error identification, which,
because of the severity of the adverse outcome (or near-miss), motivates
hospital workers to prevent future occurrences of a similar event. METs
are likely to become a key component of every hospital’s safety net for sud-
denly critically ill patients, and part of their quality improvement processes.
In summary, leadership with a clear vision and employees with commitment
are crucial, and both are needed to successfully implement change. It seems
MET programs may blend both top-down and bottom-up approaches to
great effect.
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4
The Challenge of Predicting
In-Hospital Iatrogenic Deaths

MicHAEL Buist and DoNALD CAMPBELL

Introduction

In this chapter, we first explore the similarities and differences between the
current hospital crisis of iatrogenic patient deaths—which is now the fourth
most common cause of death in the United Kingdom (1), and the sixth most
common in the United States (2)—and the theories that have been used
to explain and manage organizational crises that occur in other industries.
We then critically examine the studies to date that attempt to predict
in-hospital patient management crises. Finally, we conclude that in the short
term patients need more “hard defenses” to protect them from the health
care system. In the long term, there needs to be a significant and funda-
mental change to the “soft defenses,” such as the training of frontline health
care workers, so that potential patient crises are predicted and managed
earlier to prevent iatrogenic morbidity and mortality.

Organizational Crisis Theory: Hazards, Defenses, and
Latent Conditions

In his book Managing the Risks of Organizational Accidents, Reason states
that organizational accidents, as opposed to individual accidents, are pre-
dictable events (3). An individual accident is one in which a person or group
of people make an individual slip, lapse, or error of judgment with the net
result being an adverse outcome either to the person or the people who
erred, or to those in the immediate vicinity. There is usually a relatively
tight, simple explanation for cause and effect in an individual accident. For
example, if a person makes the error of judgment to drive a car on the
wrong side of the road, there is a high likelihood of an accident, which will
involve the person who made the error along with any bystanders. Organi-
zational accidents have “multiple causes involving many people at differ-
ent levels of an organization” (4). While usually infrequent, these events are
often catastrophic. Analyses of such organizational accidents often reveal
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that the defenses an organization has to prevent such catastrophes are
breached by a unique series of sequential hazards that play out in an envi-
ronment of latent conditions.

There is always a tension within an organization to balance resource allo-
cation for production and profit generation against the implementation,
maintenance, and updating of defenses to protect the organization from
crisis. Resource allocation for production of profit is a core tenant of a com-
mercial organization; it is a process that has easily measured endpoints with
relatively simple relationships between resource allocation and production.
On the other hand, resource allocation for organizational defenses has no
such relationship, and the benefits of such defenses are difficult to measure.
If an organization has little exposure to hazards that may cause a crisis, it
can be difficult to allocate resource to defenses in the face of societal or
financial drivers to maximize production. This tension thus creates the land-
scape, or latent conditions, that may predispose an organization to crisis (4).
An organization’s defenses can be simply categorized into either “hard” or
“soft.” Hard defenses are physical barriers where no human discretion
applies. Soft defenses relate to laws, rules, policies, procedures, guidelines,
and, often as a last resort, common sense. Because these soft defenses are
human constructs, their implementation, utilization, analysis, improvement,
and even avoidance can occur at an individual operator level. Furthermore,
operator interpretation and implementation, or lack thereof, inevitably
becomes an organizational issue that is often dependent on where in a par-
ticular organization the tension between production and protection sits (4).

Iatrogenic Patient Death: Individual or
Organizational Accident?

Thus we turn to the crisis in the safety of health care. Up to this point, the
terms “crisis,” “catastrophe,” and “accident” have been used to mean the
same thing: a sudden, overwhelming event with considerable damage to
those involved. For the purposes of the remainder of this chapter, we shall
confine ourselves to a definition of crisis as an unexpected, iatrogenic in-
hospital death (Box 4.1 and 4.2). That these deaths constitute a crisis in an
epidemiological, societal, political, and medico-legal sense will be made in
other chapters.

A patient entering a hospital enters a system where they will be exposed
to a variety of hazards, which in turn have numerous defenses in place to
prevent an adverse patient outcome. Operations, anesthesia, medical inter-
ventions and procedures, drugs and fluids, and even oxygen therapy consti-
tute the hazards. Some hard defenses exist in anesthesia, whereby the
administration of hypoxic gas mixtures is physically prevented; otherwise,
most other defenses in the general hospital ward environment are soft.
These soft defenses include treatment policies and procedures, manual
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Box 4.1

A 47-year-old, previously healthy male underwent a semi-elective tho-
racotomy for an empyema. The surgical procedure and anesthesia were
uneventful. The patient returned to the ward at 3 pm with a heart rate
of 130 beats per minute. Otherwise his observations were unremarkable.
The surgical registrar was concerned about the heart rate and the
patient’s inability to pass urine post-operatively. She instructed the
intern to insert a urinary catheter if the patient failed to pass urine by
6 pm. At 6 pm there was no urine output, and the heart rate was 140
beats per minute. Despite the intern’s insistence, the patient refused to
have a urinary catheter inserted. Otherwise the patient’s condition was
stable. At the end of the shift, the day intern presented a verbal report
to the night resident medical officer on the patient at 10 pm.

The night resident medical officer was summoned urgently to see the
patient at 11:30 pm when the patient’s blood pressure dropped to 85/
60mmHg. The heart rate was now 150 beats per minute. The medical
officer assessed that the patient was hypovolemic and administered 2
liters of intravenous fluid, and ordered a blood transfusion. With this
intervention, the blood pressure improved and the medical officer went
about his other tasks. There were no further observations on the patient
until 2:30 am, when the blood pressure was observed to be 75/55mmHg.
The medical officer again responded promptly and commenced further
fluid resuscitation. Again there was a transient improvement in the
patient’s condition. At about 4 am, the medical officer was concerned
enough about the patient to telephone the on-call surgical registrar
(offsite, on-call due to financial restraints) and explained the patient’s
condition. The surgical registrar was concerned and stated that he would
come in early at 7 am to review the patient prior to the commencement
of his operating list. At 5:30 am, the patient lost consciousness, and the
nursing staff put out a cardiac arrest call. Despite the best efforts of the
anesthetic registrar and the ICU registrar, the patient could not be resus-
citated and died at 6 am.

Box 4.2.

It was the case of Mike Hurewitz, a journalist who decided to donate
part of his liver to his ailing brother 2 years ago, which framed the new
“legend” of American health care. Mr. Hurewitz is no longer alive to tell
his story, but it has become a morality tale for much that is wrong.

His brother, Adam, 54, suffered from hepatitis C and his liver was
rapidly failing. The elder brother, 57, resolved to save the younger and
they both checked into the legendary Mount Sinai Hospital, a hospital
specializing in living-donor liver transplants.
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Charles Miller, who performed New York’s first liver transplant over
15 years ago, ran the transplant unit. He removed 60% of Mike’s liver
on January 10, 2002. Mike was a healthy patient whose main anxiety was
saving his brother.

Adam was transferred to intensive care, but Mike was sent to an ordi-
nary ward. This ward—filled with 34 transplant patients—was overseen
by a first-year resident. Mike soon developed a rapid heart rate. Doctors
were unaware of this, however, as his vital signs were not checked by
nursing staff, and the surgeon, Miller, did not visit Mike after the oper-
ation.

When Mike then developed an infection and his condition worsened,
Miller was paged by concerned nursing staff. But according to reports,
the doctor lingered in a bookshop, taking his time. When he returned to
the hospital, he did not visit Mike, but instead went to see another
patient due for surgery. Mike died after choking on his own blood in the
ward, 3 days after giving Adam the gift of life.

alarm systems, and ad hoc hierarchical and lateral human check systems.
Soft defenses are very reliant on the training and education that health care
workers receive. Superimposed on these layers of hazards and defenses with
which the patient is confronted are the latent conditions that exist, most
obviously within the patient but more insidiously within the hospital as an
organization. A patient’s past medical history, family history, social history,
associated co-morbidities, drug regimen, and allergies largely constitute
their latent conditions. These conditions and their relation to the current
presenting complaint that brings the patient into the hospital system com-
prise territory that individual health care workers are usually extremely
well trained in and familiar with. Hospital latent conditions are not so
explicit, particularly to the patient or the frontline health care worker. They
include a complex matrix of production imperatives such as the financial
operating environment, political and societal imperatives, medico-legal and
insurance concerns, compliance issues imposed by various regulatory
bodies (often with associated financial incentives or disincentives), and
workforce and work-practice issues.

In the acute care hospital the distinction between individual and organi-
zational accidents is blurred. First, the crisis of iatrogenic patient death is
insidious. Epidemiologically, this crisis may constitute an epidemic; how-
ever, to the individual practitioner, or even hospital, it may not appear as
such, largely because at an individual level these events occur relatively
infrequently, over a long time frame. For example, the Quality in Australian
Healthcare Study (QAHS) looked at a random sample of 14 179 admis-
sions to 28 hospitals in 2 states of Australia in 1992 and documented 112
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deaths (0.79%) and 109 cases where the adverse event caused greater than
50% disability (0.77%) (5). Nearly 70% of the deaths and 58% of the cases
of significant disability were considered to have a high degree of pre-
ventability. For the individual clinicians, treating departments, and units, and
even the study hospitals themselves, their actual experience of these out-
comes over the year would be minimal (1 or 2 cases).

Secondly, the defenses that hospitals have to protect patients have not
been changed significantly in the past few decades. In particular there are
few, if any, “hard” defenses, and the “soft” defenses are overly reliant on the
skills and abilities of frontline health care workers, principally the junior
doctor and nurse. In Australia and the United Kingdom, several studies
indicate that their medical undergraduate syllabuses do not provide grad-
uates with the basic knowledge, skills, and judgment to manage acute life-
threatening emergencies (6-9). These studies identified deficiencies in
cognitive abilities, procedural skills, and communication. Further analysis
of the causative factors associated with the adverse events in the QAHS
found that cognitive failure was a factor in 57% of these adverse events
(10). In this analysis, cognitive failure included such errors as: failure to syn-
thesize, decide, and act on available information; failure to request or
arrange an investigation, procedure, or consultation; lack of care or atten-
tion; failure to attend; misapplication of or failure to apply a rule, or use of
a bad or inadequate rule (10). In a 2-hospital study from the United
Kingdom that looked at 100 sequential admissions to the intensive care unit
(ICU) from wards, it was found that 54 had suboptimal care on the ward
prior to transfer (11). This group of patients had a mortality rate of 56%.
Some of the suboptimal treatment factors included: failure to seek advice,
lack of knowledge, failure to appreciate clinical urgency, and lack of super-
vision. Undergraduate and postgraduate curricula have been slow to
embrace a culture of patient safety (12,13). The hospital organizational
response to the issue of adverse events and iatrogenic deaths has generally
been to attempt to document and audit incidence, reinforce the traditional
hierarchal referral model of care, and to incorporate a plethora of written
policies and procedures into the clinical environment with few sustained
organizational attempts to “close the loop.” In the acute hospital setting,
the frequent turnover of workers through frontline care delivery positions
and the expectation that the hospital is a training setting may reduce the
organizational ability to “see” such events and retain corporate memory of
them—Iet alone to have the sophisticated procedures in place to undertake
root-cause analysis and organizational learning.

Finally, the hospital environment is a complex and dynamic matrix of
political, administrative, financial, workplace and workforce variables that
interact to provide patient care (14). This effect overwhelms the fact that
one could probably argue that the hazards a patient may encounter at worst
have changed little, and at best have diminished somewhat thanks to better
operative and perioperative techniques and safer drugs.
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Attempts to Predict Hospital Iatrogenic Death

Implicit in the prediction of iatrogenic hospital death is the need to have a
number of easily identifiable, simple clinical markers or factors that predict
death. There have been 3 study types used to look for such markers. First,
the large, retrospective, epidemiological case note review studies to deter-
mine incidence and outcome from hospital adverse events have shed some
light on factors that may predispose a patient to iatrogenic hospital death
(1,5,10,15-18). The Harvard Medical Practice Study (HMPS) and the
QAHS both performed a separate analysis of the documented adverse
events, by an iterative process with expert reviewers, to look for causative
factors, degrees of preventability, and, with HMPS, associated negligence.
The HMPS found that age, operative status, and negligence were associated
with poor outcomes (death and permanent disability) from adverse events,
with associated high degrees of preventability. The HMPS documented that
patients over 65 years had double the risk of an adverse event than patients
aged 16 to 44 years (15,16). It also estimated that 51.3% of the deaths from
adverse events were caused by negligence. In a re-examination of the 2351
adverse events from the QAHS, 34.6% of the adverse events were catego-
rized as “a complication of, or the failure in the technical performance of
an indicated procedure or operation” (10). However, more significantly,
81.8% of events were associated with human error and cognitive failure as
discussed above (10). The QAHS also found that delay both in diagnosis
and in treatment was associated with 20% of adverse events, and that 86%
to 90% of these events were assessed to be highly preventable (10).

A second methodology employed has been the retrospective case note
review, which has considered the features of care received by patients who
had an unexpected in-hospital death or a high-risk event (in-hospital
cardiac arrest or unplanned ICU admission), including an examination of
the observation charts prior to the index event. A New South Wales (NSW)
study of 50942 acute care admissions to 3 hospitals performed over a 6-
month period in 1996 documented the antecedents of 778 deaths (19). Of
these only 66 were classified as unexpected in that they did not have a do-
not-resuscitate order or were preceded by a cardiac arrest or intensive care
unit admission. In the 8 hours prior to the deaths of these patients, 50% had
severe abnormalities documented in the observation charts or concerns
noted in the nursing or medical record. Furthermore, 33% of these patients
had abnormal observations or concerns noted up to 48 hours prior to their
death. The most common abnormal observations were hypotension (sys-
tolic blood pressure <90mmHg) and tachypnea (respiratory rate >36 per
minute). Several studies have examined cardiac arrest calls or unplanned
intensive care unit admissions from within hospitals on the assumption that
these events were “unexpected,” in that there were no do-not-resuscitate
orders in place or that whatever process was happening could have been
reversed with intensive care interventions. Although only 15% to 30% of
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patients survive to hospital discharge following in-hospital cardiac arrest
(20-27), there is good evidence that the majority of these arrests are not
unexpected. In common with the findings from the NSW study (19), retro-
spective analysis of simple bedside observations prior to inpatient cardiac
arrest call or referral for intensive care unit admission has demonstrated
prolonged periods of documented clinical instability in a significant number
of patients. A retrospective case note review at the Jackson Memorial
Medical Center, Florida over a 4-month period in 1987 documented 64 con-
secutive in-hospital cardiac arrests in the general ward areas (28). Of these,
54 (84%) had documented observations of clinical deterioration or new
complaints within 8 hours of the arrest. In a similar study performed at the
Cook County Hospital, Illinois, 150 cardiac arrests were observed in the
medical wards over a 20-month period from 1990 to 1991 (29). In 99 of these
(64%), a nurse or physician documented deterioration in the patient’s con-
dition within 6 hours of the cardiac arrest; the hospital mortality rate of the
150 cardiac arrests was 91%. In addition, in a 28-week period reported in
1999 at the Manchester Royal Infirmary in England, 47 cardiac arrest calls
in the general ward areas were analyzed (30), and 24 (51%) had premoni-
tory signs prior to the cardiac arrest call. Similarly, in a study in a tertiary
care hospital in metropolitan Melbourne over the calendar year 1997, there
was a median period of documented clinical instability of 6.5 hours (range
0 to 432 hours) prior to either cardiac arrest call or intensive care unit refer-
ral among 122 in-hospital patients (31). This was despite that over the
period of instability on average these patients were reviewed twice by
junior medical staff (31).

In a case control study performed at Selly Oak Hospital in Birmingham,
England, of 118 consecutive cardiac arrests in 1999, multivariate analysis
identified abnormal breathing, abnormal pulse, and abnormal systolic blood
pressure in the hours prior to the cardiac arrest as being positively associ-
ated with the event (32). More simply, Goldhill and Sumner made the obser-
vation across a group of UK hospitals that admission to the intensive care
unit from the general ward areas, as compared to ICU admission from
surgery or the emergency department resulted in significantly higher mor-
tality (33). Furthermore, in a study of 7190 ICU admissions across 24 UK
hospitals, the actual length of stay in a general hospital ward was an inde-
pendent predictor of hospital mortality (34). This study documented a hos-
pital mortality rate of 67.2% for patients who were on the ward for greater
than 15 days.

The major limitation of the studies cited above is that they primarily
examined the numerator (unplanned ICU admission, cardiac arrest, and
in-hospital unexpected death) without reference to denominator data
(number of persons or person-days at risk). As such the clinical value of
this knowledge is limited, and estimates of relative risk for the risk factors
that have been identified cannot be estimated. Four prospective cohort
studies have attempted to overcome this problem (35-38). In the first,
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Bellomo et al. followed 1125 patients admitted for greater than 48 hours
(to exclude day case surgical admissions) to the surgical units at the Austin
Hospital over a 6-month period in 1999 (35). They documented 414 serious
adverse events including 80 patient deaths (7.1%). This study also identi-
fied increased age as a risk factor for death from adverse events. The mor-
tality rate for patients aged more than 75 years who underwent unscheduled
surgery was 20%. The major limitation of this study was that the definition
of serious adverse events included postoperative complications such as
sepsis, pulmonary edema, and acute myocardial infarction, events that al-
though serious and adverse, may not have been preventable.

In a second prospective study, a daily review of the bedside observation
charts in the 165 acute general surgical and general medical beds (5 wards)
was undertaken at Dandenong Hospital in Melbourne over a 33-week
period in 1999 (36). During the study, 6303 patients were admitted, and of
these 564 (8.9%) experienced a total of 1598 abnormal observations. The 2
most common abnormal observations were desaturation to less than 90%
(51% of all events) and hypotension (17.3%). During the study, 146 patients
died. When the abnormal observations were considered simultaneously in
a multiple linear logistic regression model, the following events were found
to be significant predictors of mortality: decrease of consciousness, loss
of consciousness, hypotension, respiratory rate < 6/min, oxygen saturation
>90%, and tachypnea <30/min. The presence of any 1 of the 6 events was
associated with a 6.8-fold (95% CI: 2.7-17.1) increase in the risk of mor-
tality. A cross-sectional survey undertaken at the Royal London Hospital
came to a similar conclusion (37). On a single day, the following data was
collected from 433 adult nonobstetric inpatients: respiratory rate, heart rate,
systolic blood pressure, temperature, oxygen saturation, level of conscious-
ness, and urine output for catheterized patients. Mortality status at hospi-
tal discharge was then determined. Logistic regression modeling identified
level of consciousness, heart rate, age, systolic blood pressure, and respira-
tory rate as important variables in predicting outcome. Patients receiving
a lower level of care than desirable also had an increased mortality rate
(P <0.01).

A potentially major shortcoming of these studies that may limit our
ability to generalize from the findings is that they were all undertaken in a
single institution. The only prospective multi-center study is the ACADE-
MIA study, undertaken jointly by the UK Intensive Care Society and the
Australia and New Zealand Intensive Care Society clinical trials group (38).
In this study, data was collected on the incidence of serious physiological
abnormalities that were preceded in hospital death, cardiac arrest, or unan-
ticipated ICU admission over 3 consecutive days in 90 hospitals in the 3
study countries. There were 638 such events, of which 60% had a total of
1032 serious physiological abnormalities prior to the index event.

These studies to identify factors that may predict unexpected iatrogenic
hospital death (Table 4.1) have major limitations, which hamper the ability
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TasBLE 4.1. Risk factors for patient crisis

Adverse event epidemiological studies
Increased age
Negligence
Operative procedure
Human error and cognitive failure
Diagnostic and treatment delay
Retrospective case control studies
Hypotension
Tachypnea
Documentation of concern
Abnormal pulse
Level of Consciousness
Prospective studies
Hypotension
Bradypnea
Tachypnea
Oxygen desaturation
Level of consciousness
Receiving a lower level of care for illness state

to generalize the findings. All of the data in these studies has been collected
manually from existing (paper) records; if variables of interest are not doc-
umented, they are not included in the analysis. Furthermore, all of the
studies have collected data at one point in time or, at best, over a limited
time, thus allowing for observation bias and Hawthorne effect (39). The
time delay from data collection and publication in most of the studies men-
tioned is years, during which time the hospital latent conditions and patient
case mix may have altered significantly. There is presently no capacity to
collect this data in a usable format in “real time.” Finally there is the issue
of patient resuscitation status, or do-not-resuscitate orders, that may com-
plicate the interpretation of what is, or is not, an unexpected iatrogenic
hospital death. None of the above studies have a consistent methodology
that documents the frequency and application of such orders on the study
populations.

Prevention of Futile Clinical Cycles With Hard Defenses

Given the data concerning the incidence and risk factors for unexpected
hospital deaths, a wide range of interventions has been proposed to prevent
them. These include the Medical Emergency Team (MET) (40-43), out-
reach teams (44-46), the “intensive care unit without walls” (47,48), the
hospitalist (49,50), the British Early Warning System (51-53), and various
education systems for both undergraduates and postgraduates (54,55).
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However, all of these strategies constitute soft defenses. As such, success or
otherwise is dependent on human cognitive processes and abilities.

An alternative methodology to address the issue of the patient crisis is
to examine the processes surrounding and leading up to such an event. This
is sometimes described as a clinical audit and may be reported as a root-
cause analysis when it examines both circumstances and latent conditions.
In the case report of an in-hospital death presented in Box 4.1, there was
no Medical Emergency Team call, consultation with the treating surgeon,
or on-call intensive care specialist during the period of the patient’s post-
operative course. This death occurred in a hospital where the MET had
been in operation for over 4 years and where a full-time nurse educator
was employed to ensure optimal compliance, education, and MET utiliza-
tion. The issues that this death raised were crystallized in the letter of com-
plaint that the family wrote to the state coroner that asked among other
things:

e “Why didn’t the resident doctor contact the surgeon who operated on
..., during the night if there were signs of distress, complications, or a
deterioration in his condition?”

e “Why didn’t the resident doctor contact the registrar? Was there a registrar
on duty during the night?”

e “Why wasn’t a MET call put into place after 11 PM when . . . blood pres-
sure fell and remained low? What criteria or symptoms presented by a
patient instigates the MET process. ... ?”

The expert witness appointed by the coroner made the obvious conclusion:

“Another important observation is that the patient fulfilled the criteria for activation
of the MET for at least 14 hours. I understand that XXXX Hospital had a MET at
the time of the patient’s death and that these MET criteria were widely advertised and
known throughout the hospital. I also understand that these criteria were attached to
the back of the hospital medical officer’s ID card and thus easily available in case of
doubt when faced with a sick patient. The timely activation of the hospital MET might
have saved the patient’s life.”

However, the real question remained: why didn’t the extremely com-
petent and experienced medical and nursing staff involved with this man’s
care call for some sort of help, even if it was not the MET? Why did the soft
defenses fail? Some answers came from the detailed debriefing that took
place with the involved staff. First, because the patient was discharged from
recovery with a heart rate of 130 beats per minute, the junior medical staff
assumed that the patient was “okay” from both the consultant surgeon and
anesthetist’s point of view. They assumed that if the operating team were in
any way unhappy with the patient’s condition, the patient would have been
transferred to the intensive care unit postoperatively. However, both the
surgeon and anesthetist were unaware that the patient was discharged from
recovery with an elevated heart rate that mandated a MET call. Second,
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despite the patient’s heart rate, he “looked okay”; in particular, the patient
was sitting up, having a cup of tea, and talking to relatives early that evening.
Third, members of the nursing staff were reassured that the junior medical
staff attended promptly to their concerns about the patient and seemed to
be managing the situation appropriately. Finally, it was a very busy night for
all concerned. With the benefit of hindsight, everyone involved would have
put out a MET call. The traditional hierarchal referral model of care is the
manner in which most Western hospitals manage these and other acute
medical scenarios in the general ward setting. In this model, when a patient
deteriorates, the bedside nurse invariably documents the deterioration and
then has to decide whether or not to communicate this information, and to
whom. If this communication occurs it is usually to the most junior member
of the treating medical team—often a junior doctor with less than 12 months
of experience. To receive this communication, this doctor needs to be avail-
able and not distracted by other tasks, and then read an alphanumeric pager
and call the nurse back (assuming that the line is not busy). The degree to
which this vital, first information-transfer step succeeds is very much depen-
dent on the communication skills of the nurse and the junior doctor. Based
on this information and a large number of hospital latent conditions, the
junior doctor will turn up and make an assessment of the patient. In most
instances the junior doctor will lack the skills, confidence, and experience to
manage the situation (6-9). As such, the communication step and associated
processes will be repeated with the medical team’s next most senior doctor,
generally a specialty trainee registrar or fellow. This person, because of their
position in the hospital hierarchy, generally cannot stop what they are doing
to attend to the patient—this type of “medical middle manager” in the hos-
pital hierarchy is usually busy in surgery, the emergency department, doing
ward rounds, outpatients, or attending to their education. Although gener-
ally more experienced, particularly in their chosen specialization, even at
this level the registrar/fellow may suffer from the same inadequacies as the
junior doctor (56). However, at this level some actions (often telephone
orders) are undertaken at the behest of the registrar/fellow. Some of these
actions include patient case assessment, investigation, and management. In
some instances, there are further referrals to subspecialty units and transfer
of patient care to different teams of on-call doctors. The consultant is usually
contacted about the patient’s situation. This traditional hierarchal referral
model of care, while arguably appropriate for more chronic outpatient
medical conditions, is not well suited for the acutely ill patient in the general
ward setting. For it to be successful in this setting, all of the following steps
need to occur:

1. Timely response of all staff in a well-coordinated sequence

2. Correct diagnosis

3. Correct assessment of the severity of the patient’s condition is appro-
priately communicated
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4. Appropriate actions are taken
5. The actions taken are documented
6. Response is documented

In a previously reported study, the median duration of these processes prior
to cardiac arrest and/or ICU admission in 112 patients was 6.5 hours,
ranging up to 432 hours (31). When one considers these “clinical futile
cycles” (41) and the complexities in which all of these “soft defenses” must
operate, it is little wonder that there are not more unexpected iatrogenic
inpatient deaths. Often the only factors that prevent greater mortality are
patient physiological resilience and the hypervigilance of a junior medical
or nursing staff member, which has been shown to be an inadequate defense
against organizational accidents.

MET and MET Calling Criteria

The concept behind a MET is based on 2 premises: first that there is a sig-
nificant mortality rate among those patients that have an in-hospital cardiac
arrest (57,58), and second that it would seem logical to treat the patients
before the cardiac arrest occurs. As such, there is a requirement for calling
criteria to activate the MET. To date, most of the MET calling criteria imple-
mented (Table 4.3) have been developed on the basis of clinical intuition
and without rigorous validation. For example, it would seem reasonable that
a patient with a systolic blood pressure of less than 90 mmHg at least be
assessed by a trained resuscitation expert. However, in most hospitals we
have no idea of the true incidence of this degree of hypotension and its
natural history without MET intervention. This highlights the requirement
that if MET criteria are to be useful to general ward staff, they need to have
a high degree of face validity. It would seem from the limited number of
observational studies that have attempted to validate MET criteria (36,37)
that abnormal neurological and respiratory observations have the greatest

TaBLE 4.2. Automated, escalated alert interventions for Box 4.1

Abnormal Alert

Time observation status Alert recipient Action required
3 pM 1. Heart Rate: 2 1. Receiving Patient reviewed

130bpm surgical ward within 3 hours

2. Junior Medical 7return to operating
Officer room

6 PM 1. Heart Rate: 3 1. Surgical Registrar ~ Urgent patient review

140bpm within 1 hour
11:30 pm 1. Heart Rate: 4 1. MET Urgent resuscitation

150bpm 2. Treating

2. SBP: <90mmHg surgeon and ICU

specialist
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TaBLE 4.4. Risk of Mortality: Independent Predictors

Event Odds ratio and 95% CI
Decrease of consciousness 6.4 (2.6-15.7)
Hypotension 2.5 (1.6-4.1)

Loss of consciousness 6.4 (2.9-13.6)
Bradypnea 14.4 (2.6-80.0)
Sa0, < 90% 2.4 (1.6-4.1)
Tachypnea 7.2 (3.9-13.2)

positive predictive value for valid MET activation. As discussed previously,
from our own work in this area we found that loss of consciousness,
decreased consciousness, respiratory rate of less than 6 per minute and
greater than 30 per minute, had far greater significant predictive value
for in-hospital death than cardiovascular instability and oxygen desatura-
tion (Table 4.4) (36). The creation of MET criteria has at least some docu-
mented, objective parameters, which should aid in the identification of
the potential patient crisis, and once it is recognized, there is an improved
likelihood that the appropriate response will occur (e.g. calling a MET).
Having MET criteria has other benefits: it helps identify the onset of the
crisis objectively and enables those reviewing the case in retrospect to iden-
tify whether a delay in care occurred and the consequent impact of the
delay.

Communication Technology as a Hard Defense

With the advances in communication technology and given that there are
easily identifiable risk factors for unexpected iatrogenic patient demise
(Table 4.1), there is a need for a patient-centric system that communicates
accurate patient abnormal physiological data to the most appropriate per-
sonnel in a timely fashion. Such a system would require electronic entry of
simple bedside observational data, which could then be processed to deter-
mine appropriate severity and communication of this to the most appro-
priate doctors and nurses. This would remove many of the subjective,
human cognitive factors that so often either fail or simply do not occur in
the acute hospital setting when patients become acutely ill. Considering the
case history in Box 4.1, such a system could function with the treating
clinical staff as outlined in Table 4.2. The alerts are graded according to the
severity of the clinical observations and allow for escalation if the appro-
priate management does not occur. Alert escalation can be configured in-
dividually, to alert other, more senior staff of “failed alerts,” or to
automatically page the MET/cardiac arrest teams when appropriate. Theo-
retically such a system should significantly reduce important errors of cog-
nition and delays in diagnosis and treatment, and thus reduce morbidity and
mortality from adverse events, in particular cardiac arrest.
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Overview of Hospital Medicine

Davibp J. McADAMS

History of the Hospitalist Movement

Traditionally the primary care physician (PCP), usually an internist or
family practice physician, has been responsible for outpatient and inpatient
care. Many forces in health care have pushed toward a separation of care
provided to patients in these separate locations. Changes in hospital man-
agement systems, hospital size, the increasing severity of patient illness, and
out-of-control health care costs have been integral in the push toward an
inpatient physician care model (1). Within the context of these changes,
there has been a growing sense of dissatisfaction among PCPs regarding
the ability to provide timely and efficient care to both their outpatient and
inpatient populations. This has given rise to the hospital medicine “special-
ist,” an emerging specialty that is defined, much like critical care and emer-
gency medicine, by the site of care rather than a disease, patient population,
or organ system.

While physicians with inpatient care duties have existed both in North
America and Europe for some time, the appearance of the hospital physi-
cian, or “hospitalist,” is a newer phenomenon. Certainly, the ever-present
house officer has had a place in history as the physician who essentially lives
in the hospital. However, this role has been mainly restricted to the medical
trainee with little experience and much responsibility, serving as a rite of
passage toward becoming the more senior and less-present attending physi-
cian. In contrast, the hospital physician is a more experienced physician, not
under the same training and hierarchical constraints as the house-officer,
who is available at almost all times to care for the needs of patients in the
hospital setting.

It has been almost 10 years since the coining of the term “hospitalist” by
Wachter and Goldman (1). Definitions have been reworked and adapted,
but currently the Society of Hospital Medicine defines hospitalists as:
“physicians whose primary professional focus is the general medical care
of hospitalized patients. Their activities include patient care, teaching,
research, and leadership related to hospital medicine” (2). The drive and
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expansion of this field of medicine has been felt throughout the United
States and abroad, and its popularity continues to grow. During the past
decade this new specialty has formed its own professional society, created
dedicated journals, and inundated well-respected, traditionally general
medicine journals with abundant evidence-based literature. Society of Hos-
pital Medicine estimates indicate that there were about 2000 hospitalists in
1998 and 8000 in 2003, with that number expected to rise as high as 25000
by 2010 (2). Indeed, this is one of the only fields of medicine where there
is a vast surplus of jobs comparative to physicians to fill them.

Most hospitalists have been trained in internal medicine, mostly general
internal medicine, although there is a large subset that has subspecialty
training, usually in critical care medicine. The remainder are mainly family
practice physicians, pediatricians, and others who specialize in infectious
diseases and cardiology. Currently, no formal training is required to become
a hospitalist—-indeed, a significant amount of training in internal medicine
is geared toward care of the hospitalized patient. However, there are 6 hos-
pitalist fellowships currently with more being planned for the future. In
many ways they are designed like general internal medicine fellowships,
gearing the physician toward further experience in education and clinical
research while providing continued exposure to inpatients and their
medical problems.

Models of Hospitalist Care

Wachter has described 4 stages of hospital care that help to illustrate the
driving forces behind hospitalist models (3). These stages help us to under-
stand inpatient care structure, but they are not meant to be hierarchical,
nor do hospital systems pass through them sequentially. Rather, this is a
tool that helps us to understand that many external forces predicate how
hospital care is provided.

The first stage is the PCP model, in which PCPs care for their own
patients admitted to the hospital. This has been the classic model of care in
medicine. The second stage involves rotating coverage of hospitalized
patients between members in a private practice, where each physician takes
turns caring for those patients admitted. This model became popular as
physician groups got larger and the number of patients in their practices
increased. In the third stage, we see the emergence of a dedicated hospital
physician who cares for inpatients; PCPs may pass on care of patients to
the hospital physician, but are not required to do so. In the fourth stage, in
contrast to the voluntary hospitalist stage, PCPs are required to hand over
care of patients to the inpatient physician. Every stage has its own associ-
ated advantages and disadvantages. For example, in stages 3 and 4, the inpa-
tient physician can provide continuous care to admitted patients while the
PCP is free to spend more time in the office. However, this may lead to dis-
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continuity of care due to multiple providers, or dissatisfaction in not being
able to see one’s own doctor. Given the forces of health care today, many
if not most hospital systems are relying at least in part on a voluntary hos-
pitalist system of care, as described in stage 3.

Numerous hospitalist models of care are in place today. In many ways,
the models continually redefine themselves based on changes in the hospi-
tals and in physician training. For example, recent restrictions in housestaff
work hours have necessitated that hospitals find alternative ways to cover
patients.

One type of model includes a private practice group employing a hospi-
talist to admit and care for patients. A much more popular model involves
a private practice group of inpatient physicians providing care to patients
admitted to the hospital; typically such hospitalist groups contract out to
private practices or hospitals to care for their patients. These models are
popular with community facilities. Other models include those in which hos-
pitals and health maintenance organizations hire their own inpatient physi-
cians. Finally, many academic centers now have divisions or sections of
hospital medicine. Academic hospitalists generally do less direct work with
direct patients than private hospitalists—usually between 1 and 6 months
per year—but their time is usually supplemented by activities such as hous-
estaff training, academic research, and administrative duties.

Benefits of Hospitalist Systems

There are several benefits inherent in having a dedicated physician caring
for patients requiring hospitalization. The hospitalist is not limited or con-
strained by the problems that come with an office practice. As such, the hos-
pitalist is available throughout the day or night to see patients immediately,
to meet with patient family members and loved ones, and to respond to
emergency situations. The hospitalist is also in a prime position to foster
a culture of patient safety, primarily by participating in multidisciplinary
teams (4). Additionally, since this doctor practices only in the hospital, over
time the hospitalist becomes more attuned to developing and maintaining
the necessary skills to manage acute inpatient medical issues.

Hospital medicine is a relatively young field, but the body of evidence in
literature showing the benefits of this new system is growing rapidly. Pub-
lished data demonstrates that utilizing hospitalists decreases total costs per
case and patient’s length of stay (5); preserves patient satisfaction despite
no direct PCP involvement in care (5); helps lower short-term mortality (6);
provides benefit in end-of-life care (7); and improves resident education (8).
Data also suggests that some of these changes, particularly length of stay
and cost per case, are derived only when experienced hospitalists are
present in a program or after a program has been established for some time
(6). This should be noted with concern, since the recent explosion in this
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position’s popularity in hospital medicine has left many slots open for inex-
perienced hospitalists, and since some programs are designed to be tran-
sient and are filled by recent residency graduates. Nonetheless, the benefits
derived from hospitalist use are evident, and certainly this concern will
diminish over the next decade as the number of providers begins to equi-
librate with the number of available employable positions.

A large number of hospitalist journals now exist. Interestingly, nearly
every one has a section focusing on quality improvement or patient safety.
Again, because these physicians are working within the hospital most of the
time they are afforded the unique ability to police the system, recognize
areas of improper or inefficient care management, and formulate and carry
out care plans that have been proven to enhance inpatient care.

Hospitalists as Acute Providers

Compared to past decades, sicker patients are being admitted to the hos-
pital, and they are staying longer. Most patients are no longer simply staying
in facilities awaiting tests—they have serious, volatile problems, with con-
ditions that can change at any time. One can argue that 24/7 care of patients
by an in-house physician is much more beneficial than traditional, outside,
overnight call coverage (9).

By virtue of focused training in hospital medicine and advanced cardiac
life-support techniques, the hospitalist is in a prime position to care for the
inpatient in urgent and emergent situations. In general, adverse events
follow a gradual clinical patient deterioration, and often the signs go unrec-
ognized or are even ignored (10). While there is not much direct data yet
to suggest a link between hospitalists and early recognition of deteriora-
tion, there is some suggestion that the omnipresence of the hospitalist
allows for more prompt recognition of acute problems with patients and
implementation of appropriate and directed care to prevent adverse out-
comes (6,8).

The hospitalist can work alone in this venue, but more commonly he or
she works as part of either a multidisciplinary team or a Medical Emer-
gency Team (MET). The concept of a “code team” is not new, and certainly
many facilities rely on intensivists and intensive care unit (ICU) teams to
provide emergency care. The newer trend is an attempt to make these teams
more universal and more rapid to respond. The use of a hospitalist system
does not preclude the need for a MET—the hospitalist, both intensivist
and non-intensivist, can be a part of this response team. Physicians trained
in internal medicine (who do not then do subspecialty training) often do
not have major instruction beyond basic life support and advanced cardiac
life-support techniques, particularly complex airway management. More
often the non-intensivist hospitalist is the first responder to urgent or emer-
gent situation, calls the MET to the bedside, and can certainly be involved
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as an integral member of the MET as the “code leader.” However, the more
challenging aspects of code management are usually reserved for the inten-
sivist. Again, the major benefit of the hospitalist to the hospital system is
being in a position to foster a more astute recognition of the clinical dete-
rioration of patients, and then set into motion the necessary elements to
call the MET to the patient’s aid.

Many clinical trials now are underway to examine the usefulness of
METs. At least 2 studies (both were non-randomized and non-blinded)
have shown some benefit to having a MET—namely a decreased incidence
of unanticipated ICU transfers, lower incidence of death without a do-not-
resuscitate order, a deceased incidence of and mortality for in-hospital
cardiac arrests, and a reduction in overall hospital mortality (11,12). There
certainly appears to be some advantage from in-house METs, but the extent
of it remains to be seen.

Thoughts for the Future

The wave of the future in hospital care will almost universally involve the
hospitalist. Yet given the rapid nature with which this is occurring, steps
need to be taken to ensure that hospitalists are prepared for the situations
they will encounter on a daily basis.

Instituting steps to improve retention (incentive programs, reasonable
shifts, and work hours, etc.) will likely improve performance and care deliv-
ery in programs that employ hospitalists. Changes may also be made in res-
idency training programs to allow candidates interested in a career in
hospital medicine the opportunity to obtain more experience in the care of
the inpatient and in managing inpatient emergencies. While more fellow-
ships for hospital medicine may continue to emerge, it remains to be seen
if completing a fellowship will be required for those wishing to pursue a
hospital-based position.

It may become necessary to define the specific types of training required
for hospital medicine, and almost certainly this will evolve around manage-
ment of acute scenarios. Hospitalists need to be fully trained to deal with
emergent events, particularly non-intensivists. In academic centers, residents
receive less and less exposure to urgent or emergent events and procedures.
Interestingly, they are getting more controlled experience in the lab setting,
but much less bedside emergency situation experience. And since no formal
training is required in hospital medicine, much of these duties are falling
onto the shoulders of already busy and short-staffed intensivists.

Focused training for hospitalists participating in multidisciplinary teams
or METs may prove to be extremely beneficial for every aspect of patient
care. While the former will almost certainly allow for better management
of quality issues and patient safety, the latter will be the basis for provision
of care during acute hospital emergencies.
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6
Medical Trainees and Patient Safety

STEPHEN W. LaM and ARTHAS FLABOURIS

Health Care, Health Care Facilities,
and Medical Trainees

Medical trainees form an important part of the medical profession. They
are vital health care resources, contributing both to the delivery of health
care to patients as well as advancements in research and academic medi-
cine. Their contribution is profoundly influenced by their prior undergrad-
uate academic education and supervised clinical experience. Progression
through the postgraduate years is associated with a diminishing level of clin-
ical supervision as clinical expertise is accumulated. Assessment is typically
a combination of formative and summative assessment, until the trainee is
considered safe to practice without further supervision.

Postgraduate clinical training generally occurs in large health care
facilities. The patient profiles and illness types (or “case mix”) found in
these facilities influence the health care provision that is required
from medical trainees. These factors, in addition to others such as level
and quality of supervision, available resources, and working condi-
tions, determine a trainee’s learning environment. Together, this creates
a “shared dependence,” where patients depend on a trainee capable of
providing them with safe care, while the trainee relies on patients to be
part of a learning environment from which to gain quality training and
experience.

The hospital inpatient population is becoming increasingly complex. The
population is aging (1,2), with increasing co-morbidities, changing disease
demographics (3-5), increasing complexity of health care technology (6),
and patients with chronic and often terminal conditions in acute care
facilities due to the lack of available chronic and aged care facilities.
Meanwhile hospitals seek to achieve cost efficiency through reducing acute
hospital beds, streamlining inpatient care, staff reductions, and greater
emphasis on home care. The changing needs of patients is also reflected by
an increase in demand for a new specialist in hospital medicine, or “hospi-
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talist,” capable of providing competent institutional care in a team envi-
ronment and handling both acute medical events (7) and palliative care
issues (6,8).

The rapid growth in technological and scientific advances resulting
from better understanding of complex disease processes and how to deal
with them has fueled the growth of medical specialization. The number of
American Medical Association—accredited specialties and subspecialties
increased from 14 in 1927 to 41 by 1985, after which growth was exponen-
tial, reaching 124 by the year 2000 (9). Highly technical proceduralists and
specialists are now limiting their practices to specific diseases, organs, or
parts of the body. Because of the associated technical complexity and cost
of such procedures, many of these services are restricted to academic and
acute care medical facilities. As a result, there has been a decline in the
number of medical practitioners devoted to comprehensive and whole indi-
vidual care. Medical specialization has been criticized as being unnecessar-
ily fragmented (10) and confusing to patients and general practitioners
alike, with risk to the perception of medicine as an integrated profession

(11).

Undergraduate Years

The primary role of medical schools is the education of medical students—
preparing them with the necessary knowledge and skills for structured,
supervised practice in acute care facilities. Increasingly this role has had
to compete with research and other non-teaching activities. In the 1990s,
the medical curriculum was criticized for being too rigid, overuse of
didactic teaching methods, and too much emphasis on rote memorization
(12). Since then the emphasis of undergraduate training and examina-
tion has shifted away from the didactic acquisition of academic knowledge
and toward a focus on patient-oriented knowledge and problem-based
learning (6,13,14). The adoption of patient-based learning methods has
been undertaken with a view to improving the link between undergradu-
ate training and postgraduate provision of patient care (6,13-15). It also
allows undergraduate training to evolve with changing patient needs on the
wards.

Recognition of the importance of practical skills assessment has lead
to the use of such examination techniques as the Observed Structured
Clinical Examination (OSCE). For the assessment for competency in
critical care skills, a teaching methodology that incorporates structured
clinical, objective, multidisciplinary, problem-based instruction (16) with
that of OSCE and/or computer simulation-based assessment have been
shown to be effective (17).
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Medical Trainees and Patient Safety—The First
Few Years

Despite lacking a strong base of medical experience, postgraduate medical
education in acute care facilities is tailored toward clinical expertise in
select medical domains through a specialized, structured curriculum, which
deviates from a more whole-patient approach. Medical trainees often lack
sufficient skills to meet patient needs (14,18-20): training in the basic
aspects of recognizing and caring for the critically ill patient is often lacking
not only in the undergraduate years (21,22) but often in postgraduate
studies as well (23,24), and may remain in a poor state after completion of
the chosen medical specialty and among specialty supervisors (25).

Because of the frequent and routine nature of many aspects of general
ward care, such as handling minor complaints and prescribing intravenous
fluids, at many health care institutions the most junior member of the health
care team are the first point of contact when an issue arises. Such issues are
often nonspecific and undifferentiated complaints, or requests made by
patients, nursing/paramedical, or medical staff. Under such circumstances,
most junior trainees remain unsupervised and receive little feedback, unless
an adverse event is the result.

The high frequency of minor medical issues arising in ward care has also
created the need for 24-hour “on-call” medical officers to deal with them.
On such shifts, medical trainees often are given a wide range of smaller, less
focused tasks. Several tasks for multiple patients may be allocated to the
individual simultaneously from different areas of the hospital. Such tasks
may be of varying priority, and for reasons ranging from the urgency of the
patient’s clinical condition to time frames and deadlines (e.g. awaiting trans-
fer to the operating room).

As such, medical trainees often are faced with the need to triage priori-
ties and handle important tasks with multiple distracting issues under sig-
nificant time pressures. “On-call” shifts are typically long and extend
outside normal working hours.

Frequently the mode of presentation of medical emergencies is subtle or
nonspecific; and their early recognition and correct management is crucial
to patient safety and outcome (7,26-30). Subtle indicators of a more severe
underlying process can be easily overlooked among the burden of routine
tasks. A recent survey of patients who suffered cardiac arrests, death, or
unanticipated intensive care unit admission in hospitals in 3 countries
revealed that significant physiological abnormal findings were present in
many patients prior to those events. For some patients there was docu-
mentation of review by medical staff, thus highlighting the possible pre-
ventability of such adverse events (31). Similarly other studies have
documented patients with abnormal and/or inadequately attended clinical
findings who subsequently experience potentially preventable adverse
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events (30,32). Inappropriate working conditions can hinder a trainee’s
ability to correctly identify and separate warning signs of impending disas-
ter from more minor complaints and issues, and provide appropriate care
in a timely manner where required (33-37).

Improving Patient Safety in Institutions with
Medical Trainees

The delivery of health care can be separated into 2 types:

e predictable by the presenting illness (e.g. provision of elective surgical
procedure or drug treatment for a known problem), or

e an unanticipated acute medical problem or complication (e.g. undiag-
nosed illnesses, idiosyncratic drug reactions, iatrogenic and nosocomial
complications)

The supervision of postgraduate trainees in their provision of patient care
that is predictable by the presenting illness should be adjusted according to
the trainees’ level of experience and assessed competency. Predictable
illness clinical pathways can be used to oversee clinical performance, but
the value of senior clinical oversight should not be ignored (26). Such over-
sight can be useful in detecting missed diagnoses as well as providing edu-
cational feedback upon performance.

Responses to acute medical emergencies should be immediate, orga-
nized, predetermined and involve of a team of appropriately trained and
resourced clinical staff. A good example is a trauma team response (38,39).
The organization of trauma management has resulted in a significant reduc-
tion in preventable deaths (40,41). However, for inpatients with acute
medical emergencies, often the most junior doctors are left to manage such
emergencies on their own. Not only may they lack the required critical care
skills, but they also lack the crucial skills of being able to communicate,
coordinate, and organize a team response. Often monitoring and procedural
equipment are not available, and senior assistance may be remote or not
provided in a timely fashion. This is especially so in acute care facilities,
where response to acute ward medical emergencies may be limited to a
team that responds only to cardiac arrests.

As demonstrated in this book, a team that responds to acute medical
emergencies other than cardiac arrest for hospital inpatients is a concept
that is becoming increasingly popular (42-45). Ideally medical trainees
should be trained in basic and advanced resuscitation skills, no matter what
their primary specialty training. However, the expectation that all such
trainees would be able to regularly perform or practice those skills is hard
to sustain. It is more important that trainees be instructed in the early recog-
nition of at-risk patients, and/or patients that may go on to experience an
acute medical illness (7,26-30), and possess the skills to integrate them-
selves within any available hospital medical emergency response team.
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Postgraduate Training and Specialization

Complicated patients need practitioners who are able to manage undiffer-
entiated illnesses, often along with multiple specialist teams and/or other
generalists. Focus on one area of practice with specialist training invariably
leads to a lack of knowledge and experience in other areas.

The multifactorial causes of adverse events in the Quality in Australian
Health Care Study shows that technical competency, problem-solving
ability, communication, performance, and system design all contribute to
the quality of medical care and thus should be considered integral compo-
nents to postgraduate education curricula (46).

Thus, in this age of increasing specialization it is crucial that postgraduate
training maintains a more balanced approach to acute care for the whole of
the patient. At the very least medical trainees should be taught to distinguish
warning signs that may herald a greater emergency requiring need of further
attention, recognize their limitations, and be empowered to refer as appro-
priate or seek other critical care involvement during times of medical crises.

Support for the concept of the hospitalist has grown as a result of issues
of patient safety and a drive for lower inpatient costs (47,48). The rise of
the hospitalist mirrors that of the critical care domains of intensive care and
emergency medicine, which pioneered and continues to promote coordi-
nated, whole-patient acute care for inpatients. Hospitalists have become the
preferred providers of postgraduate medical education among medical
trainees in some countries (49).

Training and retention of basic and advanced life-support skills requires
a multidisciplinary, coordinated, and integrated team approach, one that is
far removed from the current situation of a junior doctor acting in isola-
tion within a hospital ward. Such training is best served through clinical
exposure within dedicated critical care units, simulation technology, and
skills laboratories (50). Training that also involves instruction in triage,
emergency planning and preparation, team leadership, teamwork, and team
organization during emergency response should be included. Consideration
for such training should begin in the undergraduate years. A system of
regular reaccreditation is an essential component.

Summary

With changing hospital patient demographics and rapidly advancing health
care technology, it is becoming increasingly important for health care
systems to evolve to meet their new challenges. Medical trainees, as a vital
health care resource, provide both elective and emergency medical care
within acute health care facilities. Postgraduate training and medical team
structure often place junior trainees at the forefront of identifying and
responding to inpatient acute medical needs. This requires them to deal with
issues ranging from the trivial to the more complicated and often subtle
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presentations of acute medical emergencies. Their ability to recognize these
signs and alert and participate in the response to acute medical events with
hospital medical emergency teams is crucial to minimizing serious adverse
events for such patients.

For medical trainees to safely and efficiently fulfill their roles in emer-

gent and elective patient care, undergraduate and postgraduate training will
need to provide them with the appropriate skills, environment, balance
between specialization and general medicine, and appropriate supervision.
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Matching Levels of Care with Levels
of Illness

GaRry B. Smita and JULIANE KAUSE

My ward was now divided into three rooms; and, under favor of the matron, had
managed to sort out the patients in such a way that I had what I called my “duty
room,” my “pleasure room,” and my “pathetic room,” and worked for each in a dif-
ferent way. One, I visited with a dressing tray full of rollers, plasters, and pins; another,
with books, flowers, games, and gossip; a third, with teapots, lullabies, consolation and
sometimes, a shroud.

—Louisa May Alcott (1)

Matching the level of care to the severity of a patient’s illness seems fun-
damental to the provision of quality health care. However, until recently
admission to the hospital has generally been an unplanned process, with
patients being admitted directly from home, an outpatient clinic, or the
emergency department (ED) to a general ward. A few very sick patients
were admitted directly from the emergency department to a high depen-
dency unit (HDU) or an intensive care unit (ICU) for higher levels of mon-
itoring or care, but the majority were placed in general, poorly monitored
environments. In times of high HDU/ICU occupancy, even sick patients are
triaged to lower care areas (2).

The placement of patients on general wards has often been based on the
type of disease, rather than their care needs or severity of illness. As a result,
patients of different illness severity have been treated together. Medical and
nursing care was usually specialty-based, with most urgent clinical care
being provided by trainee staff working in hierarchical structures. Patients
were admitted under specialists who were experts in their field but often
lacked the ability to detect and manage critical illness arising from condi-
tions outside their specialty. There was often little planning of the patients’
in-hospital stay, and patient flow through hospital areas often bore little
relation to their level of acuity. While these systems served some patients
well, others were disadvantaged and often received suboptimal care (3-10).

Today reduced hospital beds and increased reliance on outpatient
surgery mean that only the sickest patients are now hospitalized. In general,
patients are older and more dependent than in previous decades; the inci-
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dence of co-existing morbidity is higher, and patient management has
become more complex, placing greater pressure on health care staff. Devel-
opments in nursing, medical, surgical, and anaesthetic care mean that
complex therapies and investigations that were previously unavailable or
deemed too risky are now commonplace. In effect, the hospital has become
the “intensive care unit of the community.”

Evidence of Incorrect Placement of Patients

In an ideal world, the sickest patients should be admitted to an area that
can provide the greatest supervision and the highest level of organ support
and nursing care. While this is often so, it is clear that many patients are
incorrectly placed for their level of acuity (11-17). For example, in a 2-week
survey of medical and surgical wards in a UK hospital, Leeson-Payne et al.
recorded 111 “HDU days,” representing 57 patients (11). Similarly, Crosby
and Rees showed that 6.8% of patients in surgical ward beds and 50.8% of
patients in ICU beds would have been more appropriately cared for in an
HDU (12). Over 60% of patients in a group of Welsh HDUs were also
incorrectly placed; the majority of them were well enough to be cared for
on a general ward (13). Similarly, a study of 8040 ICU admissions in the
United States demonstrated that 76.8% of patients admitted simply for
monitoring were reported to have a 10% chance of receiving active ICU
treatment during their stay; only 4.4% actually received it (14). These data
suggest that, although ICU and HDU beds are scarce, low acuity patients
are often placed there. This is important, as inability to admit sick patients
to an ICU when they require intensive care leads to poor outcomes (18-20).
Improvements in these processes have occurred, due to the introduction of
recommendations for admission and discharge criteria for critical care units
and the associated levels of care (21-27).

The mismatch of patient needs and the care capabilities is not limited to
those who are sufficiently sick to warrant an HDU or ICU bed. For instance,
surgical patients “lodged” on medical wards may also receive care that is
not matched appropriately to their disease or level of acuity if ward staff
are unfamiliar with the disease process or its treatment; the same is true for
patients who are in ICU but should be on the medical ward.

Definitions of Levels of Care

The disparity between patient severity of illness and the location of their
care has encouraged the UK health service to define levels of care for hos-
pitalized patients (25). Using this system, patients are allocated to a level
of care according to their clinical need; location and prevailing nurse-to-
patient ratio are not considered (25). The system uses 4 levels of care:
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Level 0: Patients whose needs can be met through normal ward care in
an acute hospital. Such patients would usually only require oral or bolus
intravenous medication, patient-controlled analgesia, and vital sign obser-
vations performed once every 4 hours.

Level 1: Patients at risk of their condition deteriorating, or those recently
relocated from higher levels of care whose needs can be met on an acute
care ward with additional support from the critical care team. Such patients
might require vital sign monitoring on a more frequent basis than Level 0
patients, regular physiotherapy, airway suction every 2 to 6 hours, or
advanced techniques such as epidural analgesia.

Level 2: Patients requiring more detailed observation or intervention,
including support for a single failing organ system or postoperative care,
and those stepping down from higher levels of care.

Level 3: Patients requiring advanced respiratory support alone or basic
respiratory support together with support of at least 2 organ systems. This
level includes all complex patients requiring support for multi-organ failure.

Unfortunately, the UK classification system shares some terminology
with the Society of Critical Care Medicine’s recommendations for catego-
rizing intensive care units (23). Nevertheless it does provide a starting point
from which levels of care can be matched to patient severity of illness.
Patient movement between these levels of care has been portrayed as linear
(28), but the speed of physiological deterioration can be dramatic and
sudden as compensatory mechanisms fail. Occasionally, patients will suffer
acute deterioration and a “false arrest;” 33% of these patients subsequently
die in the hospital (29). When in doubt, it is probably wise to opt for a higher
level of care, as it is much easier to step down care if the patient is later
found to be stable or improving.

Identifying the Patient’s Level of Illness

Signs of illness reflect the interaction between the patient’s physiological
reserve (i.e., age, prior health), physiological deterioration (particularly res-
piratory rate, heart rate, S,0, and level of consciousness), and the under-
lying clinical condition. The level of treatment being received by the patient
should also be considered, as this will influence physiological values; for
example, consider the impact of supplementary oxygen on S,0,.

In general, clinical signs of acute illness are similar whatever the under-
lying process, as they reflect failing cardiovascular, respiratory, and neuro-
logical systems. Consequently, sensitive methods of identifying those
patients at risk of deterioration are difficult to develop, and current prac-
tice depends upon the use of systems incorporating measures of vital sign
deterioration (30-34). These systems are intuitive; however, their sensitiv-
ity, specificity, and accuracy in predicting certain clinical outcomes have yet
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to be widely validated (33,35-37). Indeed, although numerous studies have
identified heart rate, blood pressure, respiratory rate, and conscious level
abnormalities to be markers of impending critical events (38-42), sugges-
tions that their incidence have predictive value must be questioned, as not
all important vital signs are, or can be, recorded continuously in general
ward areas. Several studies confirm that the charting of vital signs is often
poor, with resultant gaps in data (41-45). While the use of physiological
systems can increase the frequency of vital sign monitoring (46), they will
only truly be useful for outcome prediction if widespread monitoring of
hospitalized patients becomes available.

It is rare for a single symptom, clinical sign, vital sign measurement, or
laboratory investigation to be pathognomonic of a specific clinical condi-
tion. Consequently, clinical decisions are usually based upon more than one
piece of information, each of which is weighted for its significance in the
context under consideration. While the use of a warning score based on
common physiological abnormalities is appealing, it is possible that a more
subjective approach, based loosely on staff experience and expertise may
also be effective (47-49). Future research needs to consider how the per-
formance of physiologically based scoring systems can be enhanced by the
inclusion of factors such as the results of routine investigations (50,51),
symptoms, diagnosis, and therapy (52). If such scoring systems can be incor-
porated into computerized monitoring systems that include so-called
“smart alarms” and decision-support and neural network technology, they
may prove useful in detecting subtle trends sufficiently early for critical
illness to be averted.

Response to Acute Illness

Even when medical staff is alerted to a patient’s abnormal physiology, there
is often delay in attending to the patient or in referral for higher levels of
care (3,41,42,53,54). The use of algorithms that dictate specific actions and
response times are helpful but not perfect (53,54). Delayed treatment on
wards can result in poor outcomes (55).

Knowledge and Experience of Ward Staff

Patients should expect to be treated in areas where the knowledge and clin-
ical expertise of doctors, nurses, and physiotherapists is appropriate for their
condition. However, at a time when hospitalized patients’ acuity is increas-
ing, deficiencies in the acute care knowledge and skills of medical staff have
been identified in numerous studies (56—69). For example, recent research
papers suggest that junior trainee doctors may have knowledge gaps con-
cerning resuscitation (57), fluid and electrolyte balance (57,58), analgesia
(59), issues of consent (60,61), pulse oximetry (62,63) and drug dosages
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(64,65). Similar deficiencies in skills and ability have been documented, with
trainee doctors unable to perform simple clinical procedures such as drug
calculations (66), nasogastric tube placement, bladder catheterization
(67,68), and electrocardiogram interpretation (69). Often medical trainees
had not observed common or essential procedures (70),and this is supported
by the documented diminishing exposure to clinical cases (71-74), which
reflects condensed training and shorter hours of work (75,76). The acute care
knowledge and skills of senior ward doctors has not yet been assessed, but
there is little to suggest that their performance is likely to be better (77,78).

“Deskilling” of ward nurses seems to have been one of the adverse out-
comes of the opening of ICUs and HDUs. Previously, when overall hospi-
tal acuity levels were low, patients with complex medical problems and
invasive monitoring could easily be admitted to these new, high-care areas.
However, over time, hospital activity levels have risen, patients have
become sicker, and ICUs and HDUs have become full. Ill patients are now
discharged earlier to the general wards, where some clinical skills have not
been maintained (79,80) (since patients of the highest acuity have been
removed to the ICUs) and as a result staff often lack confidence when
dealing with acute care problems (81). Ward staff rarely use a systematic
approach to the assessment of critically ill patients (81). Consequently,
courses in acute care are being developed that are suitable for ward nurses
(82,83).

The discovery that trainee doctors and ward nurses often lack the skills
necessary to detect critical illness and manage sick patients is worrying, as
they are usually the first to assess and treat patients. Of particular concern
are reports that medical school training provides poor preparation for
doctors’ early careers in clinical medicine and fails to teach essential aspects
of applied physiology and acute care (84-89). Furthermore, the common
textbooks used by medical students and trainee doctors to learn how to
examine patients rarely offer advice on how to assess the acutely ill patient
(90). In the UK, these shortfalls have led to the development of postgrad-
uate courses to teach doctors, nurses, and physiotherapists how to recog-
nize and manage critical illness on general wards (82,91,92). The Society
of Critical Care Medicine has also introduced a course, directed at non-
intensivists, which focuses on managing sick patients in the first 24 hours of
critical illness when more direct critical care expertise is unavailable (93).
Similarly, an advanced resuscitation course forms part of the Medical Emer-
gency Team (MET) programs established in Australia (94).

It is recognized that training in acute and critical care should commence
early on, and many countries have established curricula for inclusion in
undergraduate medical education programs (89, 95-97). New educational
techniques are often used, including simulation and computer-assisted
learning (98-100). Training opportunities in critical care are now available
for large numbers of medical school graduates in the UK (101). There are
also attempts to standardize training and education for medical and nursing
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staff who are interested in careers in critical (102-105) and acute medicine
(106). Increasingly, these require the trainee to demonstrate acquisition of
certain core competencies.

Potential Impact of Staffing Levels and Patient
Flow on Outcomes

Hospital staffing tends to be at its lowest during night-time hours and on
weekends, potentially making it difficult to match levels of care to patient
acuity. Admission to a general medical ward after 5 pm (107) or to the hos-
pital on weekends (108) is associated with increased mortality. Patients who
are discharged from ICUs to general wards at night have an increased risk
of in-hospital death compared to those discharged during the day and to
those discharged to HDUs (109,110). If hospitals were well staffed at all
times, the temporal variation might be eliminated. Often those who need
to be readmitted to ICU are shown to have residual organ failure at the
time of ICU discharge (111). Ward nurses are often uncertain about the
dependency of patients received from ICU; better communication from
ICU staff might improve this (112).

In US hospitals, greater registered nurse staffing was associated with a
reduction in rates of pneumonia, shock, cardiac arrest, and death (113).
Mortality in the ICU is also increased at times of lower staffing levels (114),
perhaps suggesting poor matching of care with demand.

New Approaches to Matching Care with Patient
Severity of Illness

Many of the reported deficiencies in acute care relate to inadequate man-
agement of the patient’s airway, breathing, and circulation, or aspects of
patient monitoring (3-5, 38-42). These arcas of practice are extremely
familiar to specialists working in critical care, anaesthesia, and emergency
medicine, but less so to the clinicians under whom patients are tradition-
ally admitted. Consequently, many new models of care delivery attempt to
support the primary admitting team with the skills of resuscitation special-
ists (115,116). These advances can be categorized into new patient admis-
sion processes, early emergency department treatment, new general
medicine specialists, rapid response teams, and better decisions about lim-
itation of care and resuscitation.

New Patient Admission Processes

In many UK hospitals, emergency patients are now rarely admitted directly
to a general ward without a degree of in-hospital triage. As before, some of
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this occurs from the emergency department; however, new admission
wards—medical and surgical assessment units—have been created for the
rapid triage for patients referred by primary physicians (117). These units
perform 2 major functions; they monitor and observe patients for up to 72
hours, and act as a single location for all acute admissions until their
required level of care is evaluated. The single location provides rapid access
to senior medical staff, diagnostics, and urgent treatment, acting as a central
focus for on-call medical, nursing, and physiotherapy staff, in contrast to the
traditional system in which staff and patients were dispersed throughout
the hospital. In some centers, the opening of assessment units has been
accompanied by the appointment of senior clinicians in acute medicine
(118). Other developments that have accompanied the introduction of
medical assessment units and surgical assessment units are the concepts of
post-admission ward rounds and, perhaps more appropriately, multiple
ward rounds during a single day (119).

Early Treatment of Patients in the
Emergency Department

Many acutely ill patients enter the hospital via the emergency department
and are obviously in need of immediate ICU-type interventions. It
makes little sense to defer these interventions until ICU admission,
which may be delayed by organizational factors. Emergency departments
usually have the resources to intervene with techniques, such as invasive
cardiovascular monitoring, non-invasive cardiac output measurement,
and oximetry, which facilitate the use of early goal-directed therapy (120).
Early therapy in the emergency department reverses physiological deteri-
oration (121), and although several publications demonstrate that late
application of goal-directed therapy in critically ill patients is not beneficial
(122,123), early therapy appears capable of improving patient survival
(120).

New General Medicine Specialists

In the United States, cost pressures, increased patient acuity, shortened hos-
pital stays, and time pressures on primary physicians led to the develop-
ment of the hospitalist, a new type of generalist physician who cares for
patients with a wide range of organ dysfunction (124). In this book, the role
of the hospitalist is described in detail in Chapter 5. The hospitalist provides
the immediate, cross-specialty, clinical care that has so often been lacking
in the hospital from community-based, primary care physicians. The major-
ity of hospitalists are specialists in general internal medicine (125). While
their primary professional focus is general inpatient care, 80% of hospital-
ists also care for these patients when they are admitted to critical care units
(126). Hospitalists also have teaching, research, and administrative respon-
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sibilities, and where they have been introduced they seem to have been ben-
eficial (124,127).

In the UK, many hospital physicians have specialized to the point where
their involvement with the “on-call” admission of unselected, acutely ill
medical patients has become intermittent and a minor part of their work.
Many also state that they would never participate in hands-on emergency
care (119). In response, some hospitals have appointed acute care physi-
cians who often work within medical assessment units (118). Others have
introduced systems in which the on-call physician is relieved of all con-
flicting duties while on call (119), or have adopted the concept of “physi-
cian of the week,” in which a senior clinician’s schedule for the week is
dedicated exclusively to the care of medical emergencies (119,128).

Rapid Response Teams

In most hospitals, the only nonspecific acute care team in existence is the
cardiac arrest team. Although such teams appear to improve the rates of
survival for patients after cardiac arrest in circumstances where no team
had previously existed (129,130), there is evidence that most victims survive
due to the actions of staff before the team arrives (131). Cardiac arrest also
has appallingly low rates of survival (132,133). Consequently, some hospi-
tals in Australia and the United States have introduced Medical Emergency
Teams whose role is much broader than, but includes, care of the patient in
cardiac arrest (134-142). The early involvement of the MET, which usually
comprises medical and nursing staff from intensive care and general
medicine responding to specific calling criteria (34), seems to reduce cardiac
arrests, deaths, and unanticipated intensive care unit admissions (42,
137-139); they may also detect medical error, improve treatment limitation
decisions, and reduce postoperative deaths (94,140-142).

In the UK, the Department of Health supported the development of a
similar system of preemptive ward care, based predominantly on individ-
ual members or teams of nursing staff (143). Models of outreach services
are, perhaps, less prescriptive than that described for the MET. For instance,
they may range from a single critical care consultant nurse (144) to a 24-
hour, 7-day-per-week multi-professional team. Some are based upon exist-
ing acute pain relief teams (145) while others may manage only
postoperative patients (146,147). Evidence suggests that the effects of out-
reach teams or systems are beneficial (148-151). A disadvantage of nurse-
based outreach teams is that, although they may use patient group
directives to enable them to administer fluids and oxygen without consul-
tation with doctors, their pharmacological interventional armamentarium is
limited.



7. Matching Levels of Care with Levels of Illness 71

Better Decisions About Limitation of
Care and Resuscitation

If a hospital patient is not expected to live, alterations are often made in the
level of care required. Although a do-not-resuscitate decision does not
exclude other active care, for some patients the focus of care will shift to
palliation of symptoms. However, there is evidence that the resuscitation
status of many patients referred for active therapy has often not been
considered, or that the decision made was inappropriate (94). Even when
patients have clear evidence of severe physiological deterioration, which
could be anticipated to lead to cardiac arrest or death, decisions about resus-
citation status are uncommon (42). This may be due to a reluctance of staff
to engage in difficult do-not-resuscitate discussions with patients or their
relatives, or because their knowledge of such policies is poor (152). Inter-
nationally, there are varying attitudes with regard to the training and prac-
tice of ethical aspects of resuscitation (153,154). For example, many
European countries have no formal policy for recording —do-not-resuscitate
decisions, and the practice of consulting patients about the decision is
variable (153). Improved treatment limitation decision-making is likely to
improve patient care, reduce unnecessary and futile cardiopulmonary
resuscitation attempts, and make resource utilization more rational.

Summary

Existing models of acute care do not match care provision with patient
severity of illness and may lead to substandard care and medical error. New
methods of care delivery, in which the work of primary clinicians is sup-
ported by the skills of resuscitation specialists, provide opportunities to
improve this situation. These advances involve medical and surgical assess-
ment units, hospitalists, consultants in acute care, early emergency depart-
ment treatment, medical emergency and outreach teams, and better
decisions about limitation of care and resuscitation.
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General Principles of Medical
Emergency Teams

DARryYL JoNEs, RINALDO BELLOMO, and DoNNA GOLDSMITH

There is nothing more difficult to take in hand, more perilous in its conduct or more
uncertain in its success, than to take the lead in the introduction of a new order of
things, because the innovator has for enemies all those who have done well under the
old conditions and lukewarm defenders in those who may do well under the new.

—Niccolo Machiavelli

The hospital system of developed countries is highly imperfect. It delivers
extraordinarily variable outcomes for a given medical condition or surgical
procedure. While some of this difference is due to the inherent biological
variability of patients and disease states, much of it is attributable to the
variability of the performance of health care providers and of the systems
within which they work. Positive variability (excellence) is obviously not a
problem; negative variability (error or substandard practice), on the other
hand, is a major problem.

From well conducted studies in the United States and Australia (1-3) and
assuming that other Western health care systems are similar, somewhere
between 200 000 and 400 000 patients in developed countries’ hospitals may
die needlessly because of such errors every year (4).

Many agree that something must be done to make hospital patients safer
and improve systems of care. Few, however, are able to suggest a change
that can be implemented reasonably rapidly and shown to decrease
morbidity and mortality relatively quickly. Nonetheless, one such system
change has been recently proposed: the Medical Emergency Team (MET)
(5-10). This chapter will focus on the general principles underlying this
approach.
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Physiological Principles

The MET as a Logical Approach for Preventing Serious
Adverse Events in Hospitalized Patients

Most hospitals have hundreds of patients at any given time. They are receiv-
ing care in different wards, with different levels of monitoring, and have a
variable intensity of disease and medical intervention. While many of them
have a hospital stay without incident, some are at risk of serious adverse
events, including cardiac arrest. The care that these patients receive is
dependent on the diligence, knowledge, skills, and experience of the doctors
and nurses attending them, as well as the hospital infrastructure and
resources. While care of hospital patients could be improved by massive and
costly changes in the daily allocation of care and resources (such as 1 nurse
for 1 patient, or electrocardiogram, oximetry, and other electronic monitors
at all beds), it is illogical and unpractical to apply such interventions to all
patients in a hospital setting. As most hospital patients are low-risk, thou-
sands would be needed in any given study to show the positive effects of
such approaches on reducing the incidence of adverse events or mortality.

However, approximately 15% to 20% of all hospitalized patients will
develop serious adverse events including cardiac arrest (1-4,11). These clin-
ical adverse events are rarely sudden or unpredictable, and are frequently
preceded by 1 or more signs of physiological and biochemical deterioration
that occur over hours and sometimes days (12-14). This is the first of a
number of important factors underlying the notion that the MET is a logical
approach for the prevention of serious adverse events (Table 8.1) (15-17).

Using preset criteria of physiological instability, any member of the ward
staff can activate the MET to rapidly mobilize intensive care staff to deliver
prompt and definitive treatment in the early phase of clinical deterioration.
The MET system aims to reduce cardiac arrests, morbidity, and mortality.
To achieve this goal, the hospital must develop the capability to deliver
intensive care services promptly to critically ill patients, regardless of the
patient’s location. Just as an ambulance goes to the patient within the com-
munity, so the MET must go to the patient within the hospital.

And just as lay people cannot be expected to deal with acute illness in
the community, junior and inexperienced doctors cannot be expected to
reliably deal with life-threatening critical illness in the hospital. Thus, objec-
tive, reproducible, and easily measured criteria must be developed to trigger
intervention by the MET (Table 8.2). Preset criteria increase the reliability
of MET calls, and allow auditing of the appropriateness of the calls and any
delays. In addition to being objective and reproducible, the criteria are non-
invasive, and thus provide potential benefit with minimal risk of harm. They
include familiar and routine nursing vital signs as well as a “worried” cri-
terion (caregiver “worried” about patient and wants help) to allow flexibil-
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TaBLE 8.1. Physiological rationale for the MET as approach for preventing serious
adverse events in hospitalized patients

Principle 1: There is time for intervention (12-14).
*The evolution of clinical and physiological deterioration is relatively slow.

Principle 2: There are warning signs (12-14).
*(Clinical deterioration is preceded by physiological deterioration in commonly measured
vital signs.
eThese observations are easy to measure, inexpensive, and non-invasive (measuring
them does not hurt the patient).

Principle 3: There are effective treatments if dangerous conditions are recognized.
eExamples include beta-blockers for myocardial ischemia, fluid therapy for
hypovolemia, non-invasive ventilation and oxygen for respiratory failure, and
anticoagulation for thrombo-embolic disease.
*The majority of MET interventions are inexpensive, relatively simple, and non-invasive
(7).

Principle 4: Any member of staff can activate the MET.

Principle 5: Early intervention improves outcome.
*The assumption that early intervention saves lives has been shown for the treatment of
trauma (15) as well as septic shock (16).
oThe hospital survival for cardiac arrest is at best 14% (17).
o]t is intuitive that sick people are easier to treat than dead people.

Principle 6: The expertise exists and can be deployed.
eIntensive care doctors and nurses are experts in the delivery of advanced resuscitation.
oThe review of the critically ill patient is prompt.

ity in dealing with any possible emergency situation. Although the
“worried” criterion is impossible to validate, it is the most common reason
for MET activation in Austin Health in Melbourne.

This observation highlights another principle of the MET system: calling
criteria must be simple, objective, and real to the typical caller (nurses). These
calling criteria are based on clinical experience. It would be unethical to
construct a trial in which the control group is left untreated following the
discovery of such signs of instability, and it would be impossible to gain

TasLE 8.2. MET calling criteria at Austin Hospital

If 1 of the following is present, call 7777 and ask for the MET.
oStaff member is worried about the patient
e Acute change in heart rate <40 or >130bpm
e Acute change in systolic blood pressure <90mmHg
e Acute change in respiratory rate <8 or >30bpm
e Acute change in saturation <90% despite oxygen
e Acute change in conscious state
e Acute change in urine output to <50ml in 4 hours.
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consent and randomize patients rapidly after developing a medical crisis.
For these reasons, retrospective and before-and-after trials are important
to consider, and retrospective studies have demonstrated that the presence
and number of such warning signs are related to mortality (18,19).

Sociological and Cultural Principles

The MET Is a Sociological Process

Those who think that the physiological rationale presented above should
be enough to prompt action and a change in systems are not appreciating
the sociological aspects of hospitals and medicine.

For the MET to be effective, the first sociological change that needs to
occur within the hospital relates to safety. Safety must move up the ladder
of priorities for all health care providers. Currently organizations typically
focus on “efficacy” and productivity as their priority and pride. Safety must
move to an equally important position within the institution.

A second sociological principle is that nurses must be empowered to do
more for their patients and call for help outside of the regimented frame-
work created by the history of Western medicine. If a patient is critically ill
and needs prompt review, it is unreasonable, illogical, and dangerous to ask
the nurse to page junior doctors who may be unavailable (e.g. in the oper-
ating room) and/or lack the skills to manage patients in crisis (12,17,20,21).
Similarly, the attending specialist or consultant may not even be in the hos-
pital. While a plan to have senior consultants train inexperienced individu-
als on how to intervene in a medical crisis may make sense, in practice it is
difficult to deliver in today’s hospitals because of competing responsibili-
ties. Therefore, a new plan like the MET is needed.

Nurses are highly trained professionals; they care about their patients and
must be empowered to call for competent and promptly delivered help (the
MET). This is a major paradigm shift, but a necessary one for the MET to
work. It might meet resistance from physicians used to a hierarchical model
of care from the last century, but such resistance must be dealt with politi-
cally by the organization. The organization must make it clear that it is hos-
pital policy to enable any member of the staff to seek help via the MET at
any time and for any reason they believe appropriate. These issues are
covered in more detail in Chapter 9.

If a nurse makes a call for the MET and is criticized later by the attend-
ing consultant for following “hospital policy,” the attending consultant must
be made aware of and asked to work within the new system. These socio-
logical changes are vital.

Hospital staff tends to train and work in discrete care areas or special-
ties that we call “silos.” For example, cardiologists treat patients with heart
problems, endocrinologists treat patients with hormonal disorders, and
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TaBLE 8.3. Aims and potential benefits of the MET

Aim

Potential benefits

*Assist ward doctors and nurses in
the management of acutely unwell
and complicated patients

*To educate and supervise junior
medical staff in the advanced
recuscitation of acutely unwell
patients

eImprove awareness and ability of
doctors and nurses to identify and
manage acutely unwell patients

eProvision of objective calling
criteria for activation of the MET

eEarly identification and treatment

eReduction of cardiac arrests and unplanned
ICU admissions
eReduction in morbidity and hospital length of
stay
eIncreased use of hospital beds for management
of primary surgical diagnosis rather than
complications following surgery

eIncreased confidence of staff in the
management of acutely unwell patients

eEmpowering of nursing staff and doctors to
seek help by a system which is supported by
hospital policy

eReduced ICU length of stay and disease-related

of patients requiring ICU therapies
e Assist in advanced treatment
directive decision making

morbidity and mortality

¢ Avoiding unnecessarily invasive therapies and
cardiopulmonary resuscitation in patients for
whom it is inappropriate, futile, and undignified

orthopedic surgeons treat patients with bone diseases. These divisions must
break down in acute situations, when it is clear that expertise from another
silo is needed (for example, if an orthopedic patient develops chest pain).
Such need for a second opinion is entrenched in chronic (or at least less-
acute) hospital medicine. A plan for rapid assistance must also become
entrenched in acute medicine, and the response must happen within
minutes, not days. The MET, in a sense, is a rapid second opinion—the
appropriate expertise gets to the patient promptly.

Of course, an endocrinologist would never be asked to fix a broken neck.
Similarly, why should we let a trainee not skilled in lung diseases try to treat
a patient with hypoxemic respiratory failure? It is profoundly illogical. The
appropriate doctors for such a patient should be those who most frequently
treat hypoxemic respiratory failure. Antediluvian concepts like “patient
ownership” are unacceptable in an emergency. A model similar to the team
approach to managing severe trauma must be adopted for managing the
acutely ill ward patient.

In Austin Health, it is no longer acceptable for junior doctors to attempt
to treat acutely unwell ward patients in an unsupervised manner at the
expense of patient safety. One of the aims and potential benefits of the MET
is the provision of appropriate support and supervision of junior doctors in
acute resuscitation situations (Table 8.3). The adage in modern medicine of
“see one, do one, teach one” must be replaced by a practical plan to always
have the best person available to meet the patient’s needs, at the patient’s
bedside. This plan requires a cultural change. These sociological principles
are as important to the success of the MET as the physiological principles
outlined above.
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The MET Is About Organizational Culture

The MET system can only be successful and thrive in the right culture. An
organization’s culture must be committed to the “Cs” of good patient care:
competence in treatment delivery; compassion in the reaction to a patient’s
problems; communication in dealing with the patient, the family, and
members of the health care team and other colleagues; collegiality in
dealing with other care groups within the hospital; caring in ensuring that
the right outcomes are delivered; and credibility in the eyes of the patient,
the family, the health care team, and colleagues.

If organizations do not encourage and reward these values, the MET
cannot be successfully implemented and/or remain effective. In particular,
if the MET is not viewed as embracing the above values and does not have
professional credibility within the organization, it will fail.

The precise personnel composition of the MET varies from model to
model. Most often, the MET contains an intensive care fellow and nurse,
as well as the receiving medical fellow of the day (Table 8.4), and in some
settings, a respiratory care practitioner. Each member of this team has des-
ignated roles that may also vary between models. The advantage of the
MET system is that the expertise of the team members can be brought
together in a timely manner to formulate and deliver a definitive manage-

TaBLE 8.4. Structure and roles of MET personnel

Staff member Role/responsibility
Intensive care eThorough understanding of interplay between clinical medicine,
fellow mechanism of disease, and therapies for reversal of acute

physiological deterioration (advanced resuscitation techniques)
oSkills in airway management and advanced cardiac life support
eFacilitation of advanced treatment directives
eDocumentation of issues surrounding MET for ongoing audit
and quality control
Intensive care nurse e Advanced knowledge in the application of therapies required in
advanced resuscitation
eProvision of ongoing information and advice to ward nurses for
patients remaining on the ward following MET-call
e[ iaising with intensive care unit regarding potential for patient
admission
Medical fellow oSkills in diagnosis and management of underlying etiology of
medical condition
eFollow-up and ongoing management of patients remaining on
ward following MET call

Ward nurse eKnowledge of patients’ nursing issues since admission and
leading up to MET call
Respiratory care ¢ Assistance with respiratory-related therapies

practitioner (US)
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ment plan. To a varying degree, all members of the hospital community are
members of the MET.

Political Principles

The MET Requires Political Support

Any change in an organization’s structure will always require an amount of
political support, and the MET system is no different. For political support
to be obtained, there first must be leadership. This means that opinion
leaders, administrative leaders, and academic leaders must be seen to
support and promote the MET system. These individuals set the tone of the
institution’s response to the MET. Their support is vital to its success and
must be sought from the start.

The second vital political step is to ensure the support of the stakehold-
ers. Stakeholders include nurses, attending physicians, residents and interns,
and training program directors. They should all appreciate the aims of the
MET, as well as the potential benefits for them if they support the MET
(Table 8.3). Nurses must be made to appreciate that the MET will increase
their ability to obtain help immediately. Attending physicians must be made
to realize the MET will ensure their patients’ safety when they are not in
the hospital, and, more importantly, they must also accept that METs do
not “take patients away from their care.” Residents need to appreciate that
the MET is there to support them, or substitute for them if they cannot
attend, and interns must be made to understand that the MET is there to
teach them, support them, and keep them from having to deal with over-
whelming situations alone. In addition staff must realize that reduced length
of hospital stay may improve the efficiency of bed use. It is important that
the users of the system appreciate that all major decisions will be made only
following communication with them.

Our experience is that if these political processes are dealt with carefully
and systematically, all stakeholders will support the new approach. Of
course, each stakeholder may come to this realization in his or her own time.
Nurturing those wary of the MET response must continue long after other
caregivers may have given it strong endorsement.

Other political processes need to be put in motion to ensure the success
of the MET. They include paving the way by educating nurses, residents,
interns, other staff and announcing the imminent introduction of a new
system. The system change must be supported with accounts of when and
how the current system has failed and continues to fail patients, and these
should be related to the stakeholders. Such accounts must come with a
vision of how they can be fixed through a MET system, and a sense of
urgency that too many patients have already suffered unnecessarily and the
time to make the change is now.
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This process must not single out units or individuals—it must be made
clear that it is the system that must change. There is also a clear political
(and scientific) need to define short-term goals that can be achieved and
outcomes that can be used to test whether the system is working. If it can
be shown that outcomes improved with the MET, the MET will become
entrenched in the culture of the organization.

Finally it is absolutely necessary to offer regular feedback to users once
the MET is implemented. This is one of the most important means of
achieving and maintaining political support for the change. MET callers
must always be thanked, and occasionally they must be told they saved a
patient’s life by calling in a timely fashion. Such immediate and case-
relevant feedback is extremely powerful in generating positive emotions
and strong support for the MET.

Logistics: Introducing MET into a Hospital System

The system change required for successful introduction of the MET model
must occur in a number of phases (Table 8.5), and involves the participa-
tion of multiple members of the hospital staff (Figure 8.1). These processes
are discussed in detail elsewhere in this book.

The most important aspect of the preparation phase is to collect regional
and site-specific data on the qualitative and quantitative aspects of adverse
events in the hospital. This data serves as a baseline for historical compar-
ison and acts as a “call to arms” to motivate cultural and social change.
Throughout the implementation process, an individual or group of individ-

TaBLE 8.5. The phases of introducing a MET service into a hospital setting

Preparation phase
e Accurate collection of baseline levels of serious adverse events and cardiac arrests
ePresentation of preliminary findings and MET model to hospital administration
eEducation sessions for medical and nursing staff
ePreparation of members of the MET
eFormulation of MET-resuscitation trolley and instruments for ongoing documentation
of MET data

Implementation phase
eConsider initial implementation in high-risk area
*Provide positive feedback to staff after successes
eFollow-up for patients receiving multiple MET calls
¢ Availability of adequate MET resources on a 24-hour basis
*Evaluation of need for increased HDU/ICU beds

Maintenance phase
*Ongoing audit of cardiac arrests and MET calls
eContinued education of new medical and nursing staff entering the system
*Ongoing feedback of MET effectiveness to hospital community
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uals must champion the MET cause. If the culture, politics, and sociologi-
cal aspects of the hospital are not attended to, all else will fail.

Once administrative and financial support has been secured, the next task
is to win over the doctors and nurses who will use the MET system. Infor-
mation and education sessions should be given on a repeated basis and
should be tailored to the audience.

The MET service must be adequately staffed by trained personnel to
guarantee a rapid, expert, and effective response. Activation of the MET
system should be an easy process (and significantly easier than pre-MET
processes for managing a crisis). Accordingly, effort should be made to min-
imize logistic barriers to triggering and summoning the MET: specifically,
calling criteria and the emergency call number should be readily displayed
on telephones, large wall posters, and/or on pocket cards for caregivers. In
addition, the system should ensure 1-ring operator pick up of calls and a
coordinated method of notifying the MET members as to the location of
the call. Response time should be measured with “mock MET responses”
to prove that responses meet speed and reliability criteria. If these mea-
sures are undertaken, then the MET will become embedded in local hos-
pital culture. The experience at Austin Health has been that there is a
progressive increase in call rates over time (Figure 8.2).
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Ficure 8.1. The plight of the unwell patient in the environment of the MET.
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FiGure 8.2. Progressive increase over time in the number of MET calls at the Austin
Hospital from August 2000 to July 2004.

Summary: From Intuition to MET Implementation

The theory behind the MET system and the principle that early interven-
tion improves outcome is intuitive. It is considerably easier to resuscitate a
patient who is alive rather than one who is dead. Successful implementa-
tion of a MET system relies on support from hospital administrators and
participation of staff members at all levels and of all disciplines. Introduc-
tion of the MET requires careful planning and information sessions that
must be repeated on numerous occasions. An ongoing audit of the impact
of the system on adverse outcomes, as well as the experiences of the users
of the system, must be maintained.

Above all, it should never be forgotten that the goal of the MET system
is to improve the quality of patient care by reducing avoidable morbidity
and mortality.
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Potential Sociological and Political
Barriers to Medical Emergency
Team Implementation

MicHAEL A. DEVITA and KENNETH HILLMAN

Introduction

While there is an abundance of literature on the success or otherwise of
simple medical interventions such as a new drug or procedure, there is little
in the way of evaluating system implementation. The Medical Emergency
Team (MET) system requires implementation across an organization
involving clinicians and administration (1). This chapter will discuss poten-
tial obstacles to as well as possible enhancement strategies for the imple-
mentation of a MET system across an organization. The major barriers and
strategies for overcoming them are noted in Table 9.1.

Sources of Obstacles and Inertia

The MET system was first described in 1994 (1), but investigators are still
attempting to quantify the types and magnitude of the benefits. A cohort
comparison study involving 3 hospitals demonstrated a reduction in case-
mix-adjusted rates of unanticipated admissions to the intensive care unit
(ICU) (2). Another MET evaluation study demonstrated a significant
reduction in the incidence of, and mortality from, unexpected hospital
cardiac arrests (3). A further prospective before-and-after trial demon-
strated an impressive reduction of in-hospital cardiac arrests, death follow-
ing cardiac arrest, and overall in-hospital mortality after the introduction
of a MET system (4). Although these and other studies are preliminary in
the sense that they are not randomized prospective placebo-controlled clin-
ical trials, they nevertheless provide considerable support for the concept
of a planned system response to crises that would reliable rescue patients
as they deteriorate. Yet few hospitals to date utilize such a system—why is
this?

The barriers to the introduction of METs have a number of background
and cultural sources that are difficult to discern and to overcome, and they
have not been well studied or described. The first barrier is viewing all
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TasLE 9.1. Barriers to MET implementation and methods to overcome them

Barrier Suggested approach
Failure to view errors as products Multidisciplinary event reviews of care antecedent
of the system rather than to a crisis
individual mistakes
Lack of data that METSs are Review current data; run focused trial;
life-saving multidisciplinary crisis event reviews
Professional silos Multidisciplinary event reviews; teach “system” of
care
Professional control Emphasize METSs to support, not supplant primary

team’s coverage; return patients to primary team
immediately after event

Educational system Emphasize benefit of better supervision of trainees
by crisis team responders; track outcomes, delays
in current system

Financial Utilize current resources to staff MET response;
identify frequency of avoiding ICU admission
identify mortality benefit to offset cost

errors as a predictable result of the system of care that permits them to
occur. While health care delivery may work well in providing individual
patient clinical care, few systems cross existing health care “silos”—the
professional groupings such as nursing or internal medicine physicians, or
geographic groupings like an intensive care unit. Quality work within
silos tends to be relatively easy to foster because members of a group tend
to have common incentives and disincentives. Hospital-wide systems,
however, are more difficult to effectively introduce and maintain in part
because the framework for interdisciplinary systems improvement is rela-
tively new to health care organizations and also because the members of
diverse groups may have conflicting incentives. This perspective fosters the
blaming of an individual or of chance for an error or adverse event, and a
system that lacks adequate quality checks (such as double-checking blood
prior to transfusion), continuous patient monitoring (such as pulse oxime-
try), and a rapid recovery system to reliably intercept the consequences of
errors and prevent harm is one that will be unsafe. Overcoming the per-
ception that errors are not systematic is essential to creating an effective
crisis response system.

The MET system is a hospital-wide patient safety system. It assumes
errors will be made, and provides an important (and potentially life-saving)
mechanism for the system to recover from a failure and prevent the dete-
rioration of a patient’s condition, irrespective of whether the deterioration
was due to an error of omission or commission. The MET system requires
interdisciplinary resources and teamwork. It presupposes that the system
views these events as relatively common and preventable, as well as worth
preventing and worth the associated costs. In other words, the hospital
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system of care must prioritize patient safety and view errors as a problem
with the system, instead of an individual error.

A second barrier is the lack of incontrovertible data regarding the benefit
of a MET system. The culture of medicine tends to be scientifically based;
thus, behavioral changes tend to require evidence that change will have
value. Such a study is underway in 23 Australian hospitals involving three-
quarters of a million patients, using a cluster control methodology. The
study should shed light not only on the effectiveness of a MET system, but
also on factors that may affect its degree effectiveness. These factors may
include the incidence of vital sign abnormalities that a MET system could
respond to, the rate of response once predefined MET criteria have been
reached, and the response’s effectiveness. Because the study does not focus
on the sociological and psychological barriers to creating an effective
response, it may not have the full impact one might expect. Further study
will be needed to create the cultural change required to support a MET
system.

Some might argue that a placebo-controlled trial for METs is impossible
because the intervention is performed in a setting that is so large and
complex that comparisons are difficult, and because the participating hos-
pitals are sure to demonstrate “contamination” as the people within the
study move from hospital to hospital in the normal course of career
changes. Thus no trial will truly be controlled or be a “pure placebo.” The
impediments to research extend to the types of data elucidated, because
they are fundamentally different from the data one obtains from, for
example, a placebo-controlled drug trial. Endpoints are less discrete and
not as easy to measure as patients’ clinical data. This difference may lead
scientifically scrutinizing readers to devalue the current and perhaps future
data regarding the MET system. However, no one can argue against early
intervention in serious illness. The effectiveness of the system depends on
factors such as the appropriateness of the calling criteria, systematic imple-
mentation strategies, and suitable maintenance strategies to ensure ideal
functioning of the system over time.

A third barrier is the existence of professional silos. Most hospital pro-
fessionals were trained in a system in which only their profession is taught.
Teaching the various health professionals exclusively their own profession
creates a tendency toward cultural and intellectual isolation. Workers also
practice their profession within their own silo, and become knowledgeable
about the data within their silo, but remain relatively ignorant of data
outside their silo or of interactions between the professional silos. The intel-
lectual and role isolationism sets up a system of ownership, competition,
and egocentrism, and is perhaps the foundation for blame when things go
wrong. Similarly, the “health care team” is often deficient because they are
rarely trained together and sometimes do not cooperate in system improve-
ment activities; it is no team at all. Better models for teamwork exist in
sports or in the military. For example, the aviation industry sees itself as a
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global team continually striving to improve effectiveness and reduce error.
A team learns and practices together before working together; a prime
example is in sports, where there is a long history of effective training to
improve effectiveness and reduce error among those competing together
as part of a team. In contrast, members of the health care professions tend
to view themselves first as a physician, or nurse, rather than a team member.
This cognitive “set” can prevent individuals from taking actions that are
within their capability but outside the traditional boundaries of their
profession.

Another fundamental problem is that health care education is deficient
in teaching the “system” of care. Instead it focuses on diseases—diagnos-
tics and therapeutics— and concentrates on procedural skills, such as setting
up a ventilator, inserting a central line, or performing a dressing change.
Training programs traditionally do not emphasize the “health care system”:
how a hospital works, including the hospital hierarchy; the roles and respon-
sibilities of various staff; the interactions within the system; and the infor-
matics infrastructure. Implementing systematic change is often left to health
graduates to learn while on-the-job. This sets up a system “blindness,” where
members of the health care professions may not trust the environment
within which they are working, which leads them to set up their own
methods for “getting around the system to get things done right.” In this
mindset, the system is the problem, not the solution.

Medicine is relatively resistant to change. For example, it took trauma
systems 10 years before they demonstrated a decrease in mortality (5-7).
But there is also little acknowledgment or understanding of the complex-
ity of health care and therefore little understanding of implementation
strategies for any new process. The identification of facilitators and imped-
ers is for the most part through personal experience, and only for those
“trying to get something done” (8-11).

Foundations for System Change

Some recent social changes are laying the foundation for in-hospital trans-
formations. First, recent publications and scandals over potentially pre-
ventable deaths in the health care system have highlighted the frequency
of errors and the harm that they cause (12). To Err Is Human, a book pub-
lished by the Institute of Medicine in the United States, previously high-
lighted the under-publicized poor safety record of the US health care
system. As a result, society now expects and is demanding more safety from
the health care system.

Federal policy is beginning to shift, as constituencies demand safer care
and greater accountability. This change is occurring globally. National safety
bodies oversee strict standards for drugs and devices, but currently there
is little in the way of evaluating and imposing standards around health
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systems. In the past decade the Joint Council on Accreditation of Health-
care Organizations (JCAHO) in the United States has introduced tough
new safety system audits (13). Their initiatives coincided with a tragic death
in a hospital that had very recently been audited and accredited by the orga-
nization, which led some to conclude that the auditing system itself needed
repair (14,15). The US Food and Drug Administration has altered its report-
ing mechanism and its methodology for notification of important drug error
concerns. They now observe for sources of medication error and put pres-
sure on manufacturers to alter packaging, labeling claims, and marketing
approaches to prevent systematic sources of clinical errors and harm.

Health care marketing strategies have also changed. Health care buyers
are working together to get the best value instead of the best cost. For
example, the Leapfrog group in the United States has defined system stan-
dards and care goals that have prompted providers to alter their approach
to care delivery, marketing, and data collection (16-18). Thus, senior health
care officials are now attentive to safety as an important indicator of quality
of care within a hospital, and a number of agencies in the United States,
Australia, and Europe now are showing interest in METs. For example, the
Institute for Healthcare Improvement is providing courses on METs, and
JCAHO has included information on METs at its national meeting. Both
the federal and state governments in Australia are currently sponsoring an
evaluation of the MET system. Because safety is a goal for all caregiver
organizations, these forces are leading administrators and caregivers to
recognize the possible benefit of the MET for their institution and their
patients. It would also demonstrate that they are practicing according to
newly emerging practice patterns and safety initiatives.

Impediments Within the Hospital

There are a number of impediments within the hospital that my challenge
the implementation of a MET system. The first is cost. For at least the last
decade in the United States, there has been a huge focus on cutting costs.
However, as noted above, there is now a shifting focus to safety. While cost
is and will always remain an issue, the balance is changing from favoring
cost considerations to a new obsession with quality.

The MET seems to increase cost because MET systems appear to require
new equipment and staffing. When a MET system is undertaken, one should
expect a 3- to 5-fold rise in the frequency of calls to seriously ill patients
(19), although the majority will not be cardiac arrest events (1,20). Based
on those numbers, it is easy to predict the staffing required for emergency
stabilization. Medical Emergency Teams often include 1 or more intensive
care or emergency medicine physicians and nurses, an anesthesiologist or
nurse anesthetist, and 1 or more respiratory therapists. In addition, other
members of the staff who are not part of the team will respond and attempt
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to help manage the crisis; this activity is usually in addition to the other
responsibilities they have. This perception of added work is a barrier to
implementation and may stop discussion before accurate estimates of cost
and benefit can be analyzed. It is estimated that training every staff member
of a hospital to deal with cardiac arrests would cost over $500 000 per sur-
vivor (21). On the other hand, a MET system aims to concentrate a small
number of experts who respond to all hospital emergencies, rather than uni-
versal training for all staff in basic cardiopulmonary resuscitation. In this
sense, METs will save training costs and also decrease the work of those
who would otherwise respond to cardiac arrest events.

A second impediment is that crisis teams intervene for patients who are
usually being cared for by other individuals. This raises 2 issues. The first is
power—who is in “control” of the patient’s care. If one group is already
treating the patient, calling in a second group sets up a conflict regarding
who is in charge, with the implied question of who is better. The second
issue is based on historical perceptions that each team should give “total”
care to its patients. In this model, calling for help may be perceived as a sign
of weakness, perhaps both emotional and intellectual, implying that the
caller is somehow not equipped to deal with the situation. These attitudes
promoting barriers between clinical services need to be removed and
working across traditional silos is required for successful implementation
of MET responses.

Because METs require cultural as well as behavioral change, hospital
nursing, physician, and administration leadership is required to make the
system work. These leaders are needed for political support and for the
added funding needed for the program. Without hospital leadership force-
fully advocating for improved care of patients in crisis, and finding the
resources needed to demonstrate both the need for and benefit of this
service, the project is unlikely to succeed.

Senior colleagues in the allied health professions are key allies in culture
change, in particular senior nurses and physician leaders. Staff nurses and
doctors working in the hospital will not participate fully in the project
without support from their leadership. The work occurring at the crisis
response requires a significant influx of nursing and physician support; often
the support arrives from other areas of the hospital. This shift of work
responsibilities will be in addition to other responsibilities and so may be
resisted. The leadership has to view the larger hospital perspective and be
able to allocate resources that can both handle the added workload and
have the skills necessary for the management of hospital crises. To protect
these resources from added work, the leaders may balk at lending their
support. Opting for the status quo—especially when it seems that individ-
uals rather that systems are the cause of crisis events—is often the politi-
cally easier course to take.

We have observed that role perception of caregivers is a barrier to imple-
mentation and successful use of METs. Professional differences may create
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unanticipated barriers to a MET system. Nursing staff have a culture of
recording patient vital signs and then reporting it to medical colleagues
rather than acting on the findings directly. This is due in part to a long
history of not being empowered to translate concern into action. In this
process, nurses who find a low blood pressure, for example, will try to
contact the physician responsible for that patient rather than immediately
act. The exception to that rule is when the patient is found without a pulse
or respiration; then the nurse may act to activate a crisis response to deal
with the patient. A MET system empowers nurses to act immediately to
bring a crisis response. Nurses (and physicians) may feel uncomfortable in
participating in a new process that appears to change the traditional role
of the nurse, and they may be reluctant to take on responsibilities that are
not traditionally within their own boundaries. We have observed experi-
enced individuals in our human simulator crisis team training course avoid-
ing important tasks that are “not their job”—for example, no one may
rescue breathe for a dyspneic patient because that is the job of anesthesia
or critical care staff. Creating new processes for MET responses will chal-
lenge traditional roles and responsibilities, which is a potential barrier to
the system’s implementation.

Just as remaining mindful of one’s profession may prove a barrier to the
correct response, being mindful that one’s performance may be criticized
will alter behavior. Junior medical staff, who are trying to learn and impress
their seniors, are likely to see calling for help as a sign of weakness. Junior
doctors traditionally look after their own patients no matter how sick they
are and call for help only when they have insight into their own inadequa-
cies and the potential consequence of this for patients. The problem is that
until one is knowledgeable, one can neither appreciate these possibilities
and dangers nor recognize when they are “in trouble.” Medical trainees
often do not possess the skills, knowledge, or experience necessary to rec-
ognize and resuscitate seriously ill patients (22,23).

Physicians, nurses, and others in the hospital have operated in hierar-
chical and separate teams, creating an important barrier that needs to be
acknowledged and understood. A nurse may recognize trouble and ask for
input from other, more experienced nurses; when the situation is deemed
to be beyond the capabilities of the nursing chain, they will call a physician.
That physician will respond based on his or her skills and priorities. When
that person finds the problem exceeds their skills, a second call is made, and
a third or a fourth, until finally all the resources are assembled. This knowl-
edge and skills ladder is hierarchical in nature and builds in delays in
response. Even though there are well-recognized delays, caregivers may be
reluctant to go outside the chain of command when a crisis occurs. For MET
responses to work, that chain must be identified as a systematic barrier to
rapid and effective care of a patient in crisis. This tacit statement that the
current hierarchy is a source of error and harm could prove a barrier to
accomplishing implementation of the system.
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Traditional medical and nursing education is also a potential impediment
to the MET system, since it teaches that learning is best when one thinks
through a problem on one’s own, and then learns from the successes and
mistakes. Crisis response teams optimally intervene rapidly and with appro-
priate expertise. The response may be so fast that trainees may not have
the opportunity to think it through and decide for themselves what are the
most important considerations and best course of action. There may be a
belief that not allowing mistakes somehow impedes learning. Since many
advocate that education is an important component of medicine and
nursing care, causing a situation where teachers believe learning is not
possible will create concern.

The belief that an error results from an individual’s actions, and not
because of a failure of the “system” to prevent error, is a major barrier to
MET implementation (24). Recognition that a faulty system permits error
and harm to a patient is relatively advanced thinking in today’s medical
world. The Morbidity and Mortality (M & M) conference structure often
concentrates on individual errors rather than contextualizing it into “system
thinking.” The failure to recognize that a system that permits errors is a
faulty system is a fundamental barrier to implementing METs. It always will
be easier to blame an individual than a system in such traditional M & M
conferences, and so the need for a “system fix” remains unrecognized. As
long as this perception persists, there will be a significant barrier to creat-
ing a new process that threatens established hierarchy and current practice
patterns.

Strategies to Overcome Hurdles

The authors have noted a number of strategies to overcome a variety of
hurdles. Some strategies may operate optimally during the implementation
phase and others are more appropriate for systems maintenance. There is
no data to support which barriers need to be overcome first, nor any to
determine which strategies are most effective, easiest, or surest.

Both authors have found that hospital “stories” of failures or near misses
can become the basis for a forum where an alternative system approach can
be discussed. There are 2 types of stories that tend work. The first is the
“cause celebre,” in which some tragic event occurs, demanding analysis
and action—for example, the wife of a staff physician who dies from an
error involving an opioid overdose, after which careful analysis reveals
that the death was due to both a life-threatening situation (the opioid
dosing) but also to the hospital system’s failure to respond to the event.
The second is a compendium of smaller stories—for example, analysis of a
series of people who had adverse events in a 6-month interval all due to
opioid adverse events can be a powerful motivator to action. While it is
easy to attribute a single adverse event to a single faulty practitioner,
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analysis of many events together will demonstrate a myriad of causes.
This method makes it clear that the system is faulty if so many mistakes
can occur, each mistake by a different individual, at a different step in the
process, and at different times. This makes the need for a system response
more evident. It is in this context that the person promoting a MET
response must propose a system that may prevent serious adverse events
no matter what their cause. Successes with 1 type of crisis tend to lead to
the recognition by others that the system may work well for other types of
problems. In this way the MET response becomes the system’s “goal-
keeper” to rescue patients when other error-detection mechanisms have
failed. A major selling point for MET responses is that they can prevent
deaths and serious complications from myriad causes that result in patient
deterioration.

Using data is effective for motivating change: data is impersonal, and can
track harm and the benefits of process change. Possibly the most important
data to track is the frequency and duration of delays in care. Reviewing the
24 hours prior to a crisis or cardiac arrest event for delays in delivery of
appropriate treatment is possible once standards for response times and
severity of illness are created. Crisis criteria enable reviewers to determine
how long after the criteria were met that it takes to deliver the definitive
treatment, or even get the responsible and capable person to the bedside
of the patient in crisis (19). Analysts can then graph delays by frequency,
duration, location, service, day of week, time of day, etc. This data is pro-
vides a powerful tool to recognize system deficiencies and motivate process
change. We believe that delays in delivering definitive treatments are the
hallmarks of systems without a MET response program. Continued data
collection and analysis will demonstrate effectiveness of process change in
removing delays in care from an institution.

Both authors have encountered individuals who remain resistant to
group efforts to solve medical crisis situations. Data from the MET system
can in itself facilitate the implementation and maintenance process (25),
and may be processed and targeted to every level of the organization. Spe-
cific patient details are provided for individual clinicians, while depart-
ments, divisions, and the hospital would review aggregated, de-identified
data. Data includes details of MET calls, number of deaths, cardiac arrests,
and unplanned ICU admissions in which MET criteria had been met but
no call made; these are called potentially preventable events. A graphic
depiction of duration and frequency of delays from the onset of a crisis sit-
uation (determined by satisfying crisis criteria) can help target areas that
need extra educational effort.

Some clinicians or departments may not like having “unconsulted”
doctors assume care of their patients, creating a political barrier to imple-
mentation of the MET system. One method to overcome this concern and
facilitate the implementation of a hospital emergency system is to remind
staff that calling for help in cases of complex acute medicine is no differ-
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ent from seeking consultations from colleagues in different specialties.
Guarantees that the patient’s care will remain under the control of the
“primary” caregivers after the crisis is resolved (or even during it) can also
foster an environment where METs may be implemented successfully.

One author discovered that the director of a residency education
program did nothing to promote METS, but permitted the use of METs
with the caveat that it was the responsibility of the MET response orga-
nizers to “make sure my residents get taught.” After the trainees reported
decreased stress when caring for sick patients, and improved understand-
ing of the management of suddenly critically ill patients—learned during
observation of and working with the MET responders—the education
director relented. Residents found that with METs they could learn in a
context where they had help, and they could observe the “right way”; on
the other hand, they did feel that losing the opportunity to learn by doing
took away from their educational program.

The MET system can help to cost effectively treat patients. For example,
nursing infrastructure required to care for seriously ill patients on a general
ward can detract from other routine activities. The MET response not only
provides timely and expert care at all times but can decrease the burden on
the rest of the staff having to care for the seriously ill in inappropriate
environments. The average time for a MET response is approximately 30
minutes (1). Thus a patient who is deteriorating can be assessed, treated,
and if necessary triaged in short order. This allows the nursing unit routine
to remain relatively undisturbed in spite of the crisis event.

The MET system improves the safety of patients on floors with patients
in crisis. We have observed what we call “domino codes,” where a second
patient medical crisis occurs because staff either fails to deliver treatment
or adequately monitor patients while they are coping with the first patient
in crisis. METs decrease “domino codes” because they swiftly bring new
critical care resources to the unit, and they either rapidly resolve the crisis
or triage the patient elsewhere. Identifying these unit-based resource issues
and recognizing the successes that occur after MET implementation are
great motivators to overcome pockets of resistance.

Adding or increasing MET responses means increased work for the
response team, because each MET response brings critical care workers
from other areas to treat a single patient. It may seem a daunting task to
marshal the resources to take on the task of responding to all patient
medical crisis events. Both authors’ hospitals offer a service similar to the
traditional cardiac arrest team: that is, resuscitate first, discuss after, and
return the patient to the care of the primary doctor immediately after the
crisis is resolved. By using the cardiac arrest team, no new resources need
to be identified—the current resources are just taxed a bit more. Recogni-
tion that many emergency patients may go on to become cardiac arrest
patients can help motivate responders to arrive early, before the heart stops.
Early calls improve outcome and decrease the effort needed to restore
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homeostasis. Critical care admissions may be avoided, decreasing the down-
stream work of the ICU staff. On balance, responding to crises early and
effectively reduces workload for hospital staff.

In hospitals, education is a continuous and essential activity needed to
maintain quality care. Find opportunities to educate staff about METs. For
example, new staff orientation should include a module on crisis manage-
ment and proper use of METs. New staff will accept the process based on
accepted practice. In contrast, existing staff needs to be re-educated in why
a systematic approach makes more sense than ad hoc processes to build
crisis intervention teams for each critical event. New systems of care must
be perceived by existing staff to be both easier and more effective than
current practice or the new process will fail. MET rules must be made
simple and objective. Any “interpretable” rules will not be consistently
followed; MET response should be viewed as “one-stop shopping” for
management of any medical crisis. Buist et al. have found that “caregivers
‘worried’ about a patient” is a common trigger for a MET response (3).
Reliably rescuing staff members who have patient concerns will reinforce
use of the response in the future.

For managers of the MET system, positive and negative reinforcement
can foster culture change. Congratulate those who “call for help”; tell them,
their bosses, and their colleagues how a life was saved. The University of
Pittsburgh used e-mail for this feedback to effect culture change (19).
Private notification of superiors about failure to trigger the MET response
will demonstrate the impact of the failure. It is essential that MET respon-
ders reinforce the call as well; it will do no good if superiors praise calling
for help while the MET responders criticize the same action. Every criti-
cism of a MET call must trigger re-education of those individuals. All
members of the institution must view a MET call as an act of heroism: it is
putting patient care above ego. Other reinforcing educational strategies
include placing MET criteria in all parts of the hospital and on pocket cards
for responders and staff, and notifying patients and families about the MET
system to protect the patients.

As noted previously, “calling for help” can be perceived as a sign of weak-
ness, and this perception is promoted when the criteria for what constitutes
a crisis are subjective or ambiguous. As such, the request is an indirect
measure of competency: the person perceiving the patient in crisis defines
crisis by his or her inability to manage the situation alone. To prevent this
barrier, objective and readily recognized crisis criteria must be adopted.
With objective criteria, the person who finds the crisis is merely notifying
others that the crisis exists (following hospital policy), and this does not
imply that the person’s ability to manage the situation is inadequate.
Instead, the MET call becomes a mark of excellence in patient care and
clinical judgment. Hospitals that have utilized crisis criteria have shown an
increase in MET response frequency and a decrease in delays to treat-
ment.(Foraida, Buist)
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Summary

Implementing a MET response system in a hospital will likely alter the
culture of care and threaten the status quo. There are many potential psy-
chological, emotional, sociological, and economic barriers to bringing a new
system of care to a stable environment. Nevertheless, strong data indicate
that such a system of care will decrease unexpected mortality in a variety
of hospital settings. Therefore, the key question with which hospital lead-
ership must grapple is how to implement the system, not whether to imple-
ment it. There is no strong data to define the particular barriers, nor how
to overcome them. Instead, in this chapter we have proposed strategies that
have been effective in our hospital environments and may benefit others as
well.
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Emergency Team Models
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Introduction

Hospitals are not as safe as they could be. Many patients experience adverse
events in association with their admission or elective operation (1). Some
of these adverse events result in permanent disability; others cause death
(2). These events have long been accepted as part of acute medical care
in complex systems such as hospitals. But the system-based deficiencies
that underlie such adverse events have become more noticeable as
patients undergo more complex interventions, and hospitals have been
slow to develop well-planned, institution-wide approaches to protect
patients and maximize their safety. Only recently, and only in select hospi-
tals, have responses been developed in an attempt to minimize the harm to
patients brought about by the deficiencies of current hospital systems
worldwide.

Critical care specialists are beginning to apply the principles of acute
medicine and resuscitation across the hospital to provide rapid and spe-
cialized assistance to critically ill patients wherever and whenever it is
requested (3). The Medical Emergency Team (MET) is an example of such
an initiative providing an immediate response to at-risk patients in an acute
care hospital (3). Where implemented, the MET system has replaced the
cardiac arrest team that most hospitals currently employ. The MET was
modeled on the idea of the trauma team (4), which has been incorporated
into most large hospitals worldwide.

The aims of the MET are similar to those of the trauma team—effective
triage and management of care of potentially seriously ill patients prior to
the development of progressive and irreversible deterioration. In such crit-
ically ill patients, rapid assessment and early and aggressive correction of
hypovolemia and hypoxemia