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PREFACE

The era of cardiac rehabilitation in the United States dates back at least thirty years,
when Herman Hellerstein at Case Western Reserve, Andy Wallace at Duke and Ken
Cooper in Dallas envisioned that a comprehensive lifestyle approach to the rehabili-
tation and prevention of patients having had a cardiac event would potentially yield
great benefits for the individual patient and the health care system. Until that time,
the thought of vigorous exercise in the cardiac patient soon after an event was close
to anathema. One of us (WEK) was introduced to Herman Hellerstein in Cleveland
in the late 1960’s, when his father sought medical opinion from him for a cardiac
condition. WEK was introduced to Andy Wallace in 1979 by which time the latter had
started a multidisciplinary, geographically regional cardiac rehabilitation program at
Duke based upon consultations with Hellerstein and Cooper. By then, cardiac rehabil-
itation was progressing beyond the vision of exercise only, and since then the concept
of cardiac rehabilitation has grown into the comprehensive multidisciplinary program
that we know today and that we attempt to describe in this volume.

The practice of cardiac rehabilitation has grown and metamorphosed in the last
thirty years in parallel with the growth and metamorphosis of the practice of cardio-
vascular medicine. During the formative stages of cardiac rehabilitation, the use of
coronary care units was in its infancy. The coronary artery bypass operation was
less than ten years old. The LIMA bypass had not been invented. There were no
statins and the use of angiotensin converting enzyme inhibitors was just beginning.
And of course, angioplasty was just a twinkle in the eye of forward looking pioneers
in cardiovascular medicine. Thus, the modern practice of both cardiac rehabilitation
and cardiovascular medicine represent new realities that are ever evolving. As an
example, just last year, in 2006, the Center for Medicare and Medicaid Services (CMS),
approved three new indications for cardiac rehabilitation reimbursement (Percutaneous
Coronary Intervention-PCI, cardiac transplantation and valvular surgery) to accompany
the previous three indications of chronic stable angina, post bypass and post myocardial
infarction. More importantly and significantly, CMS recognized cardiac rehabilitation
as the truly multidisciplinary program that it is — beyond just exercise therapy for
the cardiac patient. And, as this text is in development, the American Association
of Cardiovascular and Pulmonary Rehabilitation, the American Heart Association and
the American College of Cardiology are combining efforts to publish the first set of
performance measures for referral to and delivery of Cardiac Rehabilitation.

To reflect this new reality, we are pleased to have developed this volume. However,
this text is not meant as a comprehensive compendium of the history and medical liter-
ature supporting the medical practice of cardiac rehabilitation. Rather, such overviews
are available in other texts and in Cochrane reviews. Rather, we have specifically
designed this as a practical manual for those newly introduced to the specialty, such
as ancillary health personnel or cardiology fellows, or for established cardiologists
wishing to begin a program in their practice or assuming the role as Medical Director

vii
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of established programs. We trust that it will serve this purpose well. The text is
divided into several sections.

After an Introduction and Overview by the editors (Kraus and Keteyian) and a
brief introduction to Exercise Principles, we delve into the essential components of a
comprehensive cardiac rehabilitation program. In a section devoted to nutrition, Gene
Erb and Julie Pruitt discuss the use of contemporary diets in cardiac rehabilitation and
Joh Ehrman discusses the approach to obesity.

Assessment of psychological state and supporting behavior and lifestyle change,
whether in nutrition, exercise, smoking cessation or stress and anger management is an
essential component of a comprehensive cardiac rehabilitation program. In a section on
behavioral aspects of cardiac rehabilitation, Krista Barbour discusses the approaches to
depression, and Ruth Quillian-Wolever the approach to stress management. Readiness
for Change theory, or the Transtheoretical Model is used a basis for behavior change
in multiple venues and Charlotte Collins presents this paradigm for treatment. Last in
this section, Jennifer Davis presents the essential approach to smoking cessation.

Exercise Testing is used for prognostication, diagnosis and assessment of exercise
capacity and therapeutic progress in the cardiac rehabilitation setting. In this section
Bill Kraus presents the basis and uses of exercise testing and Clinton Brawner presents
the essential of performing and interpreting the exercise stress test. Dan Bensimhon
describes the indications, performance standards and interpretation of the cardiopul-
monary exercise test and Vera Bittner does the same for the six minute walk test.

Medical therapy is a mainstay of the comprehensive cardiac rehabilitation program.
Treating to goal has become a standard of cardiac post event and prevention programs.
As the medical therapy for cardiac often cannot be optimized during their hospital
admission, the outpatient cardiac rehabilitation setting when one patient can be seen
up to 36 times over the course of three months has become an optimal setting to titrate
medical therapies to goal. In this section, Christie Ballantyne and Ryan Neal describe
treating lipids to goal in the cardiac rehabilitation setting. Neil Gordon does the same
for diabetes mellitus and hypertension.

In a section unto its own, John Schaier and Steven Keteyian describe the various
Cardiac Populations for which cardiac rehabilitation is typically prescribed and the
vagaries of exercise therapy in these settings. Coronary artery disease is a disease
that often presents in the setting of other co-morbid conditions that may require
significant modifications of the standard therapeutic approaches. In this section on
exercise and co-morbidities, Dalynn Badenhop addresses hypertension and Jennifer
Green offers what one needs to know about diabetes mellitus. Neil Macintyre, a well
known expert in pulmonary rehabilitation, addresses the needs of the pulmonary patient
with cardiac disease. Chris Womack discusses the special needs of the patient in
cardiac rehabilitation that has peripheral artery disease. Kim Huffman discusses the
issues associated with the cardiac rehabilitation patient with associated arthritis and
Dan Forman discusses the challenges and approaches for the elderly patient.

One of the particularly satisfying part of being involved in cardiac rehabilitation is
the programmatic advances that have taken place over the course of the last thirty years.
When cardiac rehabilitation first started, there was no reimbursement for services.
Now, the Program and Medical Directors require broad knowledge regarding several
dimensions about running a program, including how to handle referrals, the physicians
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role, and billing and reimbursement. In this Programmatic section we address these
issues. Linda Hall discusses soliciting and handling programmatic referrals. Phil Ades
addresses the physician Medical Director’s role. Bill Kraus presents an innovative way
to provide programmatic assessment and treatment of risk in the cardiac rehabilitation
and associated clinic setting. Greg Lawson presents the various staffing models and
Pat Comoss discusses billing and reimbursement.

We are pleased to present to you, the interested reader, what we hope will be a
useful and thorough overview of the component elements of state of the art cardiac
rehabilitation. We trust that the new initiate to cardiac rehabilitation will find useful
information. To facilitate communication and quick reference, many of the chapters
have highlighted summary tables of important information. We hope that even seasoned
veterans will find some innovative hints on how to improve their programs. And we
welcome feedback from the reader on how we can make this effort better as we all
participate in the coming future evolution of cardiac rehabilitation in the 21st century.

William E. Kraus, MD
Durham

Steven J. Keteyian, PHD
Detroit
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1 Introduction

William E. Kraus, MD,
and Steven ]. Keteyian, PhD

CONTENTS
REFERENCES 5

Although the field of contemporary cardiac rehabilitation has a relatively short (25
years) history in terms of its contribution to evidence-based care for patients with
cardiovascular disease, it stands as a subspecialty deserving of a textbook devoted to
helping clinicians better understand how best to provide secondary preventive care to
patients recovering from a cardiac-related event. In addition, cardiac rehabilitation is
undergoing great change. Specifically, to reflect the importance of targeted initiatives
in the management of risk factors, changes in program scope have broadened to shift
the emphasis away from cardiac rehabilitation from serving as program devoted only to
instituting exercise therapy to one that embraces a comprehensive secondary preventive
strategy addressing the multiple medical, exercise, nutritional, and behavioral factors
that place a patient at increased risk of a subsequent cardiac event.

Consistent with this change in program scope, third party payers — such as Medicare —
now recognize the importance of comprehensive secondary prevention. In fact, the
new national coverage decision policy from Medicare specifies that rehabilitation
should not be solely an exercise program but rather one that is multidisciplinary and
aimed at reducing subsequent cardiovascular disease risk through intensive risk factor
management and institution of therapeutic lifestyle changes.

For the physician and allied health professional interested in the secondary prevention
of cardiovascular disease, a good summary of the secondary prevention goals and
treatment guidelines can be found in a recent American Heart Association/American
College of Cardiology (AHA/ACC) paper on this topic (/). Table 1 in this introductory
chapter provides a summary of these goals. In addition, the American Association of
Cardiovascular and Pulmonary Rehabilitation (AACVPR) also has been a long-standing
proponent of the multidisciplinary programmatic concept, such that cardiac rehabili-
tation programs address the broad scope of cardiovascular disease and its risk-related
morbidities (diabetes, hypertension, dyslipidemias, metabolic syndrome, psychosocial
stress, and smoking behavior) through both medical and multicomponent lifestyle
interventions (2). In fact, both the ACC and the AACVPR, along with the American

From: Contemporary Cardiology: Cardiac Rehabilitation
Edited by: W. E. Kraus and S. J. Keteyian © Humana Press Inc., Totowa, NJ
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2 W.E. Kraus and S.J. Keteyian

Table 1
Summary of the American Heart Association/American College of Cardiology
Goals for Secondary Prevention in Patients with Coronary and other
Atherosclerotic Vascular Disease (1)

Risk factor or therapy Goal

Smoking Complete cessation. No exposure to
environmental tobacco smoke.

Blood pressure < 140/90 or < 130/80 mmHg if patient

has diabetes or chronic kidney disease

Lipid management Low density lipoprotein cholesterol
< 100mg/dL; if triglycerides are
> 200mg/dL then non-high density
lipoprotein cholesterol should be
< 130mg/dL

Physical activity 30 minutes, 7 days per week (minimum
5 days per week)

Weight management Body mass index, 18.5-24.9kg/m*

Waist circumference, men < 40 inches and
women < 35 inches

Diabetes management Hemoglobin A, < 7%
Antiplatelet See full paper for treatment
agents/anticoagulants recommendations (/)
Renin-angiotensin- See full paper for treatment
aldosterone system recommendations (/)
blockers

Beta-adrenergic blockers See full paper for treatment

recommendations (/)

Influenza vaccination Patients with cardiovascular disease should
be vaccinated

College of Sports Medicine (ACSM), the American Hospital Association, and other
organizations and individuals, were instrumental in providing the scientific evidence
and opinion comment that led to the most recent changes in Medicare’s national
coverage policy (3). A summary of these changes are outlined in Table 2. As is evident,
Medicare now expects rehabilitation programs to extend service provision beyond
exercise only by using an interdisciplinary team approach to promote recovery from a
cardiac event and reduce the risk of subsequent events. To facilitate this thinking, this
volume strives to provide background evidence and helpful guidance in many of these
multidisciplinary elements for the new practitioner to cardiac rehabilitation, whether
this be an established medical practitioner starting a program for the first time, the
cardiac fellow being exposed to the discipline as part of training, or one of the myriad
of ancillary programmatic practitioners joining an established program or assisting in
the creation of a new one.

The timing is right for a textbook that provides the cardiac rehabilitation practi-
tioner with both the theoretical and the practical aspects of working in the cardiac
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Table 2

Summary of Important Changes in Medicare National Coverage Decision Policy
from 1982 to March 2006 and from March 2006 (3)

1982—March 2006

As of March 26, 2006

Program
components

Program
duration

ECG rhythm
strips

Level of
physician
supervision

“Incident to”
physician

Indications

Stipulated exercise
only

36 visits in 12 weeks

Required

Proximal to exercise
area

Unclear

STEMI, NSTEMI,
CABG, and stable
angina

Medical evaluation, risk
factor modification,
exercise, and education

36 visits in 18 weeks
(following review, up to 72
visits in 36 weeks)

Clinician-determined need
for ECG monitoring

Hospital premises (within
250 yards for separate
buildings on campus). Off
hospital campus then present
and immediately available

Can vary based on setting of
the services provided;
however, ordering physician,
primary care physician, or
program medical director
should all suffice as long as
there is documentation in
the medical record of
interactions between the
physician and rehabilitation
staff concerning patient
status.

NTEMI, STEMI, CABG,
angina, PTCA, coronary
stenting, heart valve surgery,
and cardiac transplant

CABG, coronary artery bypass graft surgery; NSTEMI, non-ST segment elevation
myocardial infarction; PTCA, percutaneous transluminal coronary angioplasty; and STEMI,
ST segment elevation myocardial infarction.

rehabilitation setting. This volume addresses all aspects of cardiology-related secondary
prevention including

medical, exercise, and nutritional management of hypertension, diabetes, and lipid abnor-
malities;
behavioral strategies to facilitate smoking cessation, proper nutrition, stress management,
and effective weight management;
exercise testing and training principles, with an emphasis on patients with various
cardiovascular disease;
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e potential comorbidities that complicate programmatic components, such as diabetes,
pulmonary disease, and arthritides;

e program implementation issues such as staffing requirements and models, optimizing
insurance reimbursement, program promotion, and expanding program scope to include
disease management; and

® special topics such as exercise and rehabilitation in older patients and the role and
responsibilities of the medical director in cardiac rehabilitation.

There are two other important changes of note in Medicare coverage guidelines for
cardiac rehabilitation. They are the expansion of program duration from 36 visits in
12 weeks to 36 visits is 18 weeks and the policy to leave to the on-site clinicians and
local fiscal personnel to what extent electrocardiogram (ECG) monitoring is indicated
for selected patients. Concerning the former, rehabilitation staff now have the ability to
implement and complete treatment plans over a period of time that better accommodates
interruptions in patient attendance because of commonly experienced complicating
medical, family, and social reasons. Additionally, the Medicare national coverage
decision policy now allows programs to extend a patient’s program duration to 72
visits in 36 weeks, should it be clinically indicated. Examples of criteria that might
warrant continued rehabilitation beyond 36 visits include

e an exercise training work rate while in rehabilitation of less than four METSs (metabolic
equivalent);

e stable but reoccurring angina at a low (less than three METs) work rate during rehabili-
tation or activities of daily living;

e use of prophylactic sublingual nitroglycerine to exercise symptom free during rehabili-
tation; and

¢ in the absence of supervision by trained rehabilitation professionals, patient is at high
risk of non-compliance to proper nutritional and physical activity habits.

Concerning ECG telemetry monitoring, the Medicare national coverage decision
policy no longer mandates that all patients must undergo such monitoring. The decision
as to which patients should receive ECG monitoring and which patients should not
is now based on the clinical characteristics and responses as observed by the staff
working in the program. One reason that Medicare no longer requires ECG telemetry
monitoring on all patients is the substantive body of research published in the 1990s,
which showed that such monitoring rarely detects a previously unknown, asymptomatic
problem that leads to a change in the patient care plan, either within the cardiac
rehabilitation setting or within the overall cardiology patient care plan (4). Examples
of criteria to consider when trying to determine which patients might benefit from
partial-program or full-program telemetry monitoring include

e patients who did not have a graded exercise test prior to starting rehabilitation, especially
those with stable angina or recovering from a recent myocardial infarction;

e patients with a history of myocardial infarction complicated by cardiogenic shock or
heart failure or left ventricular dysfunction with or without heart failure;

e patients who demonstrated exercise-induced ischemia, atrial fibrillation, or a ventricular
arrhythmia appearing or increasing during their precardiac rehabilitation stress test;

e survivor of sudden cardiac death; and

e patients who are unable to self-monitor heart rate because of physical or mental
impairment.
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Clearly, these are exciting times for professionals working in the field of cardiac
rehabilitation and secondary prevention. However, although much is known about how
patients respond to and benefit from regular exercise and therapeutic lifestyle changes,
more work is needed relative to improving long-term compliance to known beneficial
lifestyle and medical therapies, improving referral rates of eligible patients to secondary
prevention programs, and improving retention of patients who are referred to and begin
participation in cardiac rehabilitation. And despite cardiac rehabilitation representing a
Class 1B guideline therapy for most patients with cardiovascular disease, gender, age,
and race discrepancies persist in terms of program access and utilization. Like other
therapies available to patients with cardiovascular disease, cardiac rehabilitation has
a bright future for serving as a cost-effective strategy that improves mood, restores
functional capacity, lessens or alleviates symptoms, and lowers the risk of and occur-
rence of subsequent clinical cardiovascular events, with all of the attendant social,
economic, and medical benefits that ensue from its successes. The authors of this
volume are pleased and eager to share the full and bright vista of cardiac rehabilitation
with readers.
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INTRODUCTION

The practice of prescribing exercise in sedentary healthy people, in patients with
clinically manifest disease, and even in high-performance athletes is more similar than
you might think. Despite any obvious differences in performance level among these
three groups or concerns you may have about exercise-related complications being
more likely to occur in one group versus another, there are two basic tenets that
apply to everyone when establishing an exercise training program. These are specificity
of training (e.g., mode or type of training) and progressive overload (i.e., intensity,
duration, and frequency of training) (7).

SPECIFICITY OF TRAINING

To develop the predominate energy pathway or organ system(s) (e.g., cardiorespi-
ratory) of interest, the organ system or systems needed to perform the activity must
first be identified, and then an individualized exercise plan that meets the specific
needs of the patient must be crafted. For example, following a myocardial infarction,
performance of a muscular task at work or at home that requires repetitive lifting
can be made easier by developing muscle strength, muscle endurance, and neuromus-
cular coordination through resistance training. Conversely, to improve cardiorespiratory
function for the purposes of risk factor management, general fitness, or as a secondary
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preventive strategy requires engaging in exercises that stress oxygen transport (cardiac
output) and utilization (peripheral blood flow and muscle function). Whether the person
wishes to chop wood, shovel dirt, walk in the park, swim laps, or lift weights, the
training program that is established must be specific to develop the primary organ
system(s) that are responsible for the task of interest.

PROGRESSIVE OVERLOAD

Although the concept of overload training applies to both aerobic training and
resistance training, let us begin our discussion by first focusing on aerobic or cardiores-
piratory training programs. To accomplish this, it is necessary to introduce three
important training principles: intensity, duration, and frequency of exercise. Ultimately,
these principles must be adjusted to provide a sufficient “overload” stimulus on the
organ system and energy pathways of interest to induce the corresponding adaptations
that lead to desired outcomes, such as improvements in daily function, risk factors, or
exercise capacity.

Intensity

Of the above three principles, intensity of effort requires the most consideration.
The two methods that are typically used to guide intensity in patients with clinically
manifest disease are heart rate and ratings of perceived exertion.

The relationship between heart rate and exercise intensity (i.e., power output or peak
oxygen consumption, VO,) is generally quite linear in healthy people and those with
cardiovascular disease (Figure 1); therefore, it is appropriate to train an individual at
a target rate or within a target heart rate range that will elicit the necessary overload
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stimulus on the cardiorespiratory system. The two common formulas for determining
a heart rate-based training intensity are the straight percent of peak heart rate method
and the heart rate reserve method.

Using both heart rate-based formulas, in Table 1, we describe computed training
heart rate ranges for two patients, one taking a beta-adrenergic blocking agent and the
other not on beta-blockade. Typically, training intensities set at 60-85% (or 90%) of
peak heart rate or 50-80% of heart rate reserve are sufficient to produce the organ
system overload stimulus needed to improve aerobic performance. Also, note that in
Table 1, regardless of the method used to determine target heart rate training range,
the upper limit of the range is quite similar for both patients. However, because the
heart rate reserve method accounts for the difference between peak and resting (sitting)
heart rates, the lower limit of the target range is usually higher when using the heart
rate reserve method, regardless of beta-blockade therapy. This observation is consistent
with what occurs in healthy people and in patients with cardiovascular disease and is
the main reason why the heart rate reserve method is preferred over the percent of
peak heart rate approach.

In some people, time does not permit the teaching of pulse taking, whereas in others
with certain clinical conditions (e.g., atrial fibrillation and diabetes), pulse taking is
rendered less accurate. In these instances, we can use a scale named after the individual
who developed it, the Borg Rating of Perceived Exertion (RPE) scale (2). This scale
(Table 2) has been tested in various healthy and patient populations and represents a
valid means to guide exercise intensity because of its coexisting linear relationship to
both heart rate and VO, during exercise testing and training. It involves asking the
patient to rate their over-all (not just legs or breathing) body exertion or fatigue, using
a scale of 6-20. A value of 6 corresponds to sitting in a chair, and a value of 20 is
described as all-out maximal effort to exhaustion.

Table 1
Examples of Heart Rate-Based Training Intensities in a 62-Year-Old Patient both Taking and
not Taking a Beta-Adrenergic Blocking Agent

Exercise training heart
rate range (beats e min~"!)

Measured peak  Resting heart  Lower limit Upper limit
heart rate rate (beats e
(beats e min~"') min~!)
No Beta Blockade
HRR 150 70 110 134
Percent of peak HR 150 NA 90 128
On beta-blockade
HRR 126 52 89 111
Percent of peak HR 126 NA 76 107

Heart rate reserve (HRR) method is computed as: (peak HR — resting HR) x 0.50 + resting HR =
lower limit and (peak HR — resting HR) x 0.8 4 resting HR = upper limit. % peak HR method is computed
as: peak HR x 0.60 = lower limit and peak HR x 0.85 = upper limit. HR, heart rate and NA, not applicable.
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Table 2
The Borg Rating of Perceived
Exertion Scale (2)

6

7 Very, very light
8

9 Very light

10

11 Fairly light

12

13 Somewhat light
14

15 Hard

16

17 Very hard

18

19 Very, very hard
20

Relative to exercise training intensity, an RPE of 11-12 is equivalent to light to
moderate work and a heart rate approximating 50-60% of peak. Training within an
RPE range of 12-14 is common among patients with stable cardiovascular disease, in
that it is both safe and sufficient to induce improvement in peak VO, and health.

Frequency and Duration

Duration can refer to both the length of a single training bout (number of minutes
or hours) and how long the patient has been training over-all (months vs. years).
Generally, the more frequent the program (5 days per week vs. 2 days per week) and
the longer the over-all program, the greater the improvement in exercise capacity or
function. For example, a 24-week exercise training study in our laboratory involving
patients with chronic heart failure initially showed an improvement of 14% in peak
VO, at week 12 and a further increase to 16% at week 24 (3).

The recommended frequency for most patients with cardiovascular disease is 3-5
days per week (4). We also know that, assuming training intensity is unchanged,
duration and frequency of training can, to a certain extent, be traded off. If, for some
reason, a patient’s training frequency during a week is decreased from 6 to 3 or 2 days,
then total duration per training session should be increased to ensure that the total
overload stimulus (minimal of exercise/session x sessions/week) that is accomplished
for that week is similar to that of a 6-day per week training regimen. Table 3 summarizes
a typical training regimen for improving aerobic or cardiorespiratory fitness (see also
chapter 15 for any unique or disease-specific changes or considerations that may be
needed when developing an exercise prescription).
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Table 3
General Training Guidelines for Improving Health
and Aerobic Fitness

Training factor Guidelines*

Intensity 60-85% of peak HR
50-80% of HRR

Frequency 4-6 days/week

Sessions/day One

Duration > 8 weeks

Duration/Session > 30 min/session

* Target goal is 150 Kcal eday ™' (1000 Kcal e wk™").
HR, heart rate and HRR, heart rate reserve.

RESISTANCE TRAINING

The above discussion concerning specificity of training and progressive overload
focused on activities that involve the entire body during an aerobic-type activity.
Increasingly common among patients with cardiovascular disease or risk factors is
the use of weight training or resistance training. Such training often improves one’s
muscular strength and endurance and allows patients to more easily engage in activities
of daily living, manage risk factors, reduce incidence of falls, and lessen frailty. One
difference between developing fitness using resistance training versus an aerobic-type
regimen is that the former involves a regional or joint-specific activity to focus on
a singe muscle or muscle group, whereas the latter usually represents a gross motor
activity that involves many major muscle groups to improve cardiorespiratory function.
As a result of these differences, the concepts of intensity, duration, and frequency of
activity take on slightly different meanings.

An important point to keep in mind when discussing/recommending resistance
training to patients with cardiovascular disease is that the load should be modified.
Specifically, among healthy people and athletes, maximal strength gains are best
achieved by an overload program that incorporates (a) higher intensities (more weight),
(b) more sets, and (c) fewer repetitions. Additionally, gains in muscular endurance are
also derived from this type of training, as well as from a regimen that incorporates
moderate intensity lifts completed in sets that incorporate more repetitions.

In patients with clinically manifest disease, a sufficient overload can be accomplished
by using a moderate-intensity (weight), more-repetition model. Therefore, as most
patients can benefit from gains in muscle strength and endurance, it is prudent to use
a lower-weight, fewer-set, and higher-repetition training model — for example, two
sets of 8—12 repetitions at 50-70% of 1 repetition maximum (RM). Although some
controversy exists relative to whether or not there is more benefit if a patient weight
trains 3 versus 2 (or one) days per week, there is little evidence that substantial gains
can be realized among patients performing resistance exercise more than 3 days per
week. For the patient who has never engaged in weight lifting before or has been away
from it for several years, it is prudent to limit training frequency to two times per week
and progress to three per week after demonstrating no problems at the initial level.
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FEATURE BOX. . .PROPER TECHNIQUE
AND RESISTANCE TRAINING

Any discussion about resistance training would be incomplete without the mention
of the necessary steps one must take to minimize injury and increase the effectiveness
while training. General recommendations include the following (5):

e All lifts should be conducted throughout the full range of motion.

e Breathe out (exhaling) during the lift phase and breathe in (inhaling) during the
recovery phase.

e Never arch the back during any lifting.

e Always control the recovery phase of the lift, instead of allowing the weights to “crash”
down in preparation for the next repetition.

® Be sure that patients always train with a partner.

e Review with patients the signs and symptoms of excessive fatigue (e.g., higher than
usual heart rate at rest or during training, general weakness, and unsteady lift technique)
that can occur during training, especially within the first three weeks for patients starting
a weight lifting program. Instruct patients to curtail the remainder of training during a
session should excessive fatigue be present.

e (Clinical exercise staff familiar with resistance training should conduct an initial orien-
tation with each patient concerning the various lifts they will be doing, as well as be
available for regular re-evaluations and assistance during training sessions.

Establishing the correct weight or load to lift per repetition can be accomplished in
patients with cardiovascular disease using an approach that assumes that for each time
a weight is lifted, the percent RM is reduced by 2.5% (5). Thus, a load lifted only once
represents 100% of 1 RM, whereas the lifting of a weight five repetitions, without the
ability to lift it a sixth repetition, represents 90% of the 1 RM (i.e., a reduction of 2.5%
for each successful lift beyond 1, so that 4 x 2.5% = 10% and 100 — 10% = 90%).
From this, the 1 RM can be estimated from the following equation:

weight lifted

- = IRM
[1.0 — (the number of lifts x 0.025)]

Among patients with clinically manifest disease, the indirect 1-RM method is
believed to reduce even further the already very small risk of an abnormal response
occurring during resistance training, such as an orthopedic injury, a hypertensive
response, left ventricular dysfunction, or arrhythmia.

Flexibility

Although not mentioned earlier, there is a third component to consider when develop-
ing a patient’s total fitness, beyond cardiorespiratory or muscle strength/endurance.
This third component of fitness pertains to muscle and joint flexibility and is important
because it can help restore the normal pattern of movement, reduce pain due to injury
or disease, improve function during routine activities of daily living, and maintain
functional independence. Joint flexibility is influenced by variables such as the disten-
sibility of the joint capsule, adequate warm-up, muscle viscosity, and any pain due
to an acute or chronic injury. And just as no single exercise can induce total body
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strength or endurance, no single exercise yields total body flexibility. In other words,
flexibility is a joint-specific and muscle group-specific type of fitness.

Improving flexibility is usually accomplished through static or passive (versus
dynamic) stretching exercises. This approach to stretching involves gently lengthening
a muscle group to the point of resistance or mild discomfort (no pain), holding it in
that lengthened position for a period of time, and then relaxing. Each time the muscle
is stretched it should be held for 30-60s. This entire process is repeated two or three
more times for the same muscle group, before moving on to the next. As with resistance
training, patients should be instructed to avoid breath holding while stretching.

In almost every instance, the benefits of mild passive stretching outweigh any risks;
however, it is important to point out that the potential for injury due to “over-stretching,”
although extremely rare, does exist. This is especially true among patients who present
with an already unstable or hypermobile joint. Stretching is contraindicated at a fracture
site, and caution is advised in patients with osteoporosis.

CONCLUSION

For most patients with cardiovascular disease, the above training principles will
apply for the purposes of developing cardiorespiratory fitness or muscles strength
or endurance. However, because of the sometimes unique pathophysiology of each
disorder, certain modifications or adjustments in the usual training guidelines may be
needed (4,5). These considerations are described in chapter 15, for several of the more
common cardiovascular diseases.
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INTRODUCTION

Healthy nutrition plays an essential role in improving the cardiovascular risk profile
following a cardiac event. Recognizing the impact that healthy dietary behaviors can
have on recovery, the American Heart Association stated that “. . .nutritional counseling
should be provided to all participants in cardiac rehabilitation” (/). Research has shown
that the combination of regular exercise and healthy nutrition together significantly
slows the progression of coronary heart disease (2). Increasing fruit and vegetable
intake and managing fat in the diet are also critical in the management of other heart
disease risk factors such as hypertension, type 2 diabetes mellitus, and dyslipidemias
of many varieties.

National guidelines published by the American Association of Cardiovascular
and Pulmonary Rehabilitation (AACVPR) (3) specifically require assessment of and
targeted intervention on the nutrition status of all cardiac rehabilitation participants. The
methods and tools used to achieve these requirements vary from program to program.
The size of the program, additional state regulatory requirements, program resources,
and other considerations will all influence the choice of tools and methods employed by
each program. One element essential for all programs to include, regardless of size or
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resources, is personalization of information for each participant. Personalization begins
with an individualized look at the participant’s nutritional status. Once an assessment
is complete, each participant should have access to appropriate nutrition education.
The nutrition therapy portion of a cardiac rehabilitation program should culminate with
healthy personalized recommendations. On the basis of the structure of the program,
these services may be provided through individual consultation with program staff or
through interactive classroom instruction.

Core Components of Nutritional Counseling in Cardiac Rehabilitation

Evaluation — Assess caloric and nutrient intake, assess eating habits, and assess
target areas for intervention.

Intervention — Develop individualized diet plan aimed at general heart healthy
recommendations and specific risk reduction strategies; counsel participant and
family; incorporate behavior change and compliance strategies.

Expected outcomes — Participant understanding of basic dietary principles, plan to
address eating behavior problems, and adherence to diet.

Adapted from Balady 2000 (4)

DIETARY INTAKE AND THE MANAGEMENT OF HEART DISEASE

Extensive research has been conducted on many different individual nutritional
components and the impact they have on coronary heart disease and the associated risk
factors. Hu and Willett completed a review of 147 original investigations and reviews of
major dietary factors. They identified increased intake of fruits, vegetables, and whole
grains, substitution of non-hydrogenated unsaturated fats for saturated and trans-fats,
and increased intake of omega-3 fatty acids as the major effective dietary strategies
for preventing coronary heart disease (5). Additionally, incorporation of low-fat dairy
products on a daily basis helps to control blood pressure and may possibly assist in
weight management (6,7). Structuring cardiac rehabilitation nutrition education around
these principles will support the goal of secondary prevention in participants.

FRUITS AND VEGETABLES

Numerous studies have demonstrated that diets rich in fruits and vegetables are
correlated with the prevention of coronary heart disease and associated risk factors
(5). In a large epidemiologic study, a significant inverse correlation between risk
of coronary heart disease and intake of fruits and vegetables was noted. Every
1 serving-per-day increase in intake was correlated with a 4% decrease in risk.
Individuals in the highest quintile of intake (9.15-10.15 servings/day) had a 20%
lower relative risk of developing coronary heart disease than individuals in the lowest
quintile of intake (2.54-2.93 servings/day). Especially beneficial were leafy green
vegetables and Vitamin C-rich fruits and vegetables (Joshipura) (20). In the landmark
Dietary Approaches to Stop Hypertension (DASH) trials, increased consumption
of fruits and vegetables in the setting of additional healthy food behaviors led to
markedly decreased blood pressure levels (6). The beneficial effects of including
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fruits and vegetables in the diet are thought to come, in part, from the provision of
potassium, fiber, phytochemicals, and the displacement of unhealthier food choices.

Counseling participants with regard to the inclusion of additional fruits and vegetables
in their diets must include several key elements. First, emphasize the importance of
serving the fruits and vegetables in a healthy and an appealing manner. People often
offset the benefit gained from the inclusion of fruits and vegetables in the diet by
adding copious amounts of fats and sugars during food preparation. Second, starchy
vegetables such as corn, potatoes, peas, and beans are included in the starch food group
and not in the vegetable food group. Starchy vegetables, as the name implies, have
carbohydrate and calorie contents similar to other starches. When developing a meal
plan, treating them as such is necessary, especially when blood glucose management
is a factor in meal composition. Non-starchy vegetables are very low in calories
and can be consumed liberally, even in the setting of weight management. Finally,
encourage the selection of whole fruits and vegetables whether they are fresh, frozen,
or canned in their own juice or light syrup over juices. Whole fruits and vegetables
provide the extra benefit of fiber and increased satiety. In general overconsumption
of calories from fruit rarely occurs and only when a participant consumes more than
the recommended amount of juice or dried fruit—Iess satisfying foods. Increasing the
consumption of healthily prepared fruits and vegetables may be a new experience for
many cardiac rehabilitation participants. Increasing their self-efficacy through education
and counseling to establish these new habits is critical in their eventual success.

DIETARY FATS

There is undeniable evidence that diets high in saturated and trans-fats are signif-
icant contributors to the risk of coronary heart disease, whereas inclusion of healthy
monounsaturated and polyunsaturated fats reduces risk. Differences in total fat intake,
with the exception of difficult-to-adhere-to very low-fat diets (< 10% of total calories
from fat), do not significantly influence coronary heart disease risk; only substitution
of saturated and trans-fats with monounsaturated and polyunsaturated fats significantly
impacts risk (8—10). In the Women’s Health Initiative Study, an 8.3% reduction in total
fat intake (2.9% from saturated fat, 0.6% trans-fats, 3.3% monounsaturated fats, 1.5%
polyunsaturated fats) did not result in significant impact on coronary heart disease
risk (9). However, the replacement of 5% of energy from saturated fat and 8.2% of
energy from trans-fat with monounsaturated and polyunsaturated fats was associated
with a 42 and 53% lower risk of coronary heart disease, respectively, in the Nurses’
Health Study (70). Targeted reductions and substitutions of fat subtypes are critical to
improving a person’s cardiac risk profile.

In addition to replacing unhealthy fats in the diet with healthy fats, inclusion of
omega-3 fats in the diet provides substantial benefit. Inclusion of approximately eight
or more servings of omega-3 fatty acid-rich fish each month reduced sudden cardiac
death by 50% compared with consumption of less than one serving of omega-3 fatty
acid-rich fish each month (/7). Plant-based sources of omega-3 fatty acids have also
been indicated in the secondary prevention of coronary heart disease (/7). It is important
to encourage participants to increase omega-3 fatty acids in their diet by including
two 3-ounce servings of low-contaminate fatty fish each week and plant-based sources
such as flaxseed, English walnuts, and canola oil.
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Fish Advisory

Some fatty fish such as shark, swordfish, king mackerel, and tilefish have higher
mercury content. Limit your consumption of these fish to no more than 7 ounces
per week. Consumption of fish with lower mercury contamination such as tuna, red
snapper, and orange roughy should be limited to no more than 14 ounces per week.
Woman of childbearing age, pregnant woman, and children should avoid fish with
high mercury contamination altogether, and limit lower mercury fish to not more
than 12 ounces per week.

American Heart Association (/2)

Managing the balance of fat in the diet through the replacement of unhealthy
saturated and frans-fats with healthy omega-3, monounsaturated and polyunsaturated
fats can represent a significant lifestyle change for many cardiac rehabilitation partic-
ipants. This will likely be a shift away from many of the comfort foods that are
ingrained in their home environment. Acknowledging the difficulty of these changes
can be helpful as the participant begins to set goals for change. Smaller, more attainable
goals lead to early success and increased self-efficacy. Work with the participant to
identify one or two specific areas for change and target efforts there. For example,
someone who is not eating any fish may choose to include one serving of fish rich in
omega-3 fats once a week. A second goal may be substituting canola or olive oil for
shortening when cooking. Both of these actions can considerably improve the partic-
ipant’s diet without an overwhelming, unnecessary, and expensive pantry overhaul, the
sheer magnitude of which could cause a total resistance to all change.

Saturated fat Trans-fat

e Usually solid at room temperature e Results from hydrogenating
unsaturated fats

® Sources include animal-based products e Major sources include fast foods,
such as meats and plant-based hydro- baked goods, and stick margarine
genated vegetable oils (shortening)

Polyunsaturated fat Monounsaturated fat Omega-3 fat

e Usually liquid at room e Usually liquid at room e Marine sources
temperature temperature include fatty fish
such as salmon,
herring, sardines, and

mackerel
e Sources include corn e Sources include olive e Plant-based sources
oil, safflower oil, oil, avocado, canola include walnuts and
cotton seed oil, and soy oil, and most nuts flaxseed

bean oil
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DAIRY PRODUCTS

Dairy products may play a role in managing blood pressure and weight. Adding
low-fat dairy products such as milk and yogurt to a diet rich in fruits and vegetables
compounds the diet’s ability to reduce cardiac risk. In the setting of weight maintenance,
the DASH-feeding studies noted that addition of two to three servings of low-fat dairy
products to the basic diet more than doubled the reduction in blood pressure achieved
by subjects using this dietary approach (6). While these positive effects on blood
pressure have been well-documented, newer research demonstrates the potential for
even more risk-reduction benefits through dietary changes.

Recent studies support the role of calcium and low-fat dairy products in weight and
body fat mass management. Including dairy (i.e., three servings of yogurt per day) in
the setting of energy restriction improved total body fat loss and trunk fat loss by 61
and 81%, respectively (7). If energy intake is held constant and suboptimal calcium
intake is increased through the inclusion of three servings of dairy per day, body fat
mass decreases (—5.4%), especially in the trunk region (—4.6%), while body weight
remains stable (7). A recent randomized control trial compared increased calcium
through supplementation and inclusion of dairy products. While individuals taking
calcium supplements experienced improvement over the control group in weight, total
body fat, and trunk fat loss, individuals in the dairy group had substantially greater
losses (7).

These smaller trials indicate that provision of dairy products in the diet is beneficial
in the management of weight and body fat, however more extensive research is needed.
Virtually all cardiac rehabilitation participants can benefit from the inclusion of two
to three servings of dairy products in their daily diet. Primarily, these servings should
come from low-fat milk and yogurt. Owing to their higher fat content and lower
calcium content, cheese and butter are considered when determining daily fat intake,
rather than as dairy servings.

WHOLE GRAINS AND STARCHES

In the past several years, starches have received volumes of negative press, with
some fad diet creators suggesting virtual elimination of starches from the diet. However,
starches are critical components of a healthy diet, as they provide essential nutrients
and serve as an important energy source. Starches also serve an integral function in
satiation. The distinction to be made is in the type of starch that is recommended
for inclusion in the diet. While refined grains are stripped of their nutrients and are
often included in popular high-fat products, whole grains provide a bounty of nutrients,
phytochemicals, and fiber.

Inclusion of whole grains and cereal fiber in the diet also decreases risk of disease.
In the Iowa Women’s Health study, Jacobs et al. (/3) found a clear inverse relationship
between intake of whole grains and risk of heart disease. Individuals in the highest
quintile of intake (3.2 servings per day) had a 30% lower relative risk of heart disease
than individuals in the lowest quintile of intake (0.2 servings per day) (/3). Similarly,
results from the Nurse’s Health Study also demonstrated a 34% lower risk of heart
disease in women in the highest quintile of fiber intake. The decreased risk was
only significant for dietary fiber from cereal grains and not for fiber from fruits and
vegetables (/4).
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Introduction or increasing whole grain products in the diet can be structured in a
stepwise manner with the goal of at least half of all starch servings in the diet provided
by whole grain products. It is productive to have the participant begin to examine the
starch products currently consumed and identify areas for change. Initial increases may
come from mixing whole grain breakfast cereals with favorite refined grain cereals or
from purchasing whole grain pastas. Eventually, the participant can continue to transition
to additional whole grain products as the palate and gastrointestinal tract adjusts.

ADDITIONAL DIETARY COMPONENTS

Stanols and Sterols

Plant stanols and sterols are organic compounds found naturally in vegetable oils,
cereals, fruits, and vegetables. Additionally, they now are added to products such as
margarines and orange juice. Owing to their cholesterol-like structure, these compounds
interfere with the absorption of cholesterol and cholesterol-building blocks in the digestive
tract. The net effect of this lowered absorption is a 6—15% reduction in low-density
lipoprotein (LDL) cholesterol (NCEP). The Third Report of the National Cholesterol
Education Program Expert Panel of Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel IIT) recommends consuming 2 g of plant
stanol and sterol esters per day as a therapeutic option for managing LDL cholesterol
(15). To achieve an optimal intake level, inclusion of fortified products is necessary as the
amount of stanols and sterols occurring naturally in foods is minimal.

Alcohol

While alcohol intake and a reduction in cardiac events has been widely publicized in
the popular media and supported by several research studies, encouraging the addition
of alcohol in the diet of a cardiac rehabilitation participant is not recommended. The
addictive nature and adverse consequences of over-consuming alcohol do not outweigh
the potential benefits. Also, it is becoming clear that many of the studies that found a
potential benefit of moderate alcohol consumption, perhaps overestimated the benefits by
incorrectly including reformed high-volume alcoholic consumers in the abstinence group.
While the proper role of alcohol in the diet and for risk reduction is being investigated, the
American Heart Association recommends limiting intake to not more than one drink per
day for women and two drinks per day for men (16).

Sodium

Numerous studies have shown that reducing intake of dietary sodium can have
a significant effect on lowering blood pressure. In the DASH-sodium trial, subjects
were maintained on sodium intakes of approximately 3300 mg/day, 2400 mg/day, and
1500 mg/day in a cross-over design. Blood pressure was significantly reduced with each
incremental drop in sodium intake (Sacks) (27). While sodium intake at the lowest
level showed the greatest overall effect, maintaining this level of intake is difficult at
best. Therefore, the American Heart Association recommends consuming no more than
2400 mg of sodium per day (/6). To remain under the recommended level of intake, it is
important to counsel cardiac rehabilitation participants to steer clear from high sodium-
canned meats, soups and vegetables, and salty snacks, and to avoid adding salt when
cooking or at the table.
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ALTERNATIVE DIETARY PATTERNS

One of the most significant ways that cardiac risk can be reduced is through achieving
and maintaining a healthy body weight. As a result, cardiac rehabilitation participants
often solicit advice about initiating one of the numerous popular diets for weight loss.
For this reason, health professionals need to be aware of two key points emerging from
research in this field. Several studies have noted that weight loss is not significantly
different after 12 months in subjects following any one of several popular diets (17-19).
In arandomized clinical trial comparing a low-carbohydrate, high-protein, high-fat diet to
a low-calorie, high-carbohydrate, low-fat diet, greater improvement of some cardiac risk
factors [triglycerides and high-density lipoprotein (HDL)] was experienced on the low-
carbohydrate diet (/7). Changes in other risk factors (LDL, blood pressure, and insulin
sensitivity), however, were not significantly different between the groups or, as demon-
strated by meta-analysis, were found to be unfavorable on a low-carbohydrate diet(17,19).
When discussing alternative popular diets with participants, it is important to examine
restrictions set forth by the popular diet that limit the consumption of the proven beneficial
foods (fruits, vegetables, low-fat dairy products, and whole grains). The long-term health
ramifications and safety of excluding or limiting these foods is, as of yet, unknown.

CALORIES AND DIETARY PATTERN

Practical implementation of a healthy diet pattern begins with laying a foundation of
appropriate caloric intake. The following tool was developed by dietitians at the Duke
Center for Living and Duke Cardiac Rehabilitation program. Extrapolated from the Harris
Benedict equation, itis a user-friendly tool requiring minimal calculations to approximate
caloric intake. Once an appropriate calorie level is identified, one should determine the
recommended contributions from each dietary component. A healthy cardiac diet allows
for an estimated 25-30% of total calories from fat—mainly from healthy monounsatu-
rated and polyunsaturated fats by limiting unhealthy saturated fat to 7% of total calories.
A quick reference for total fat and saturated fat gram allowance for varying calorie levels
is provided. One can select the calorie level closest to the participant’s calculated needs,
erring on the side of less versus more calories in the diet.

Determining Your Daily Calorie Allowance

Step 1: Write current weight (Ibs) then multiply by 10 =
Step 2: Choose one from Steps a — e below. (It is important not to have a calorie level
< 1200 without evaluation by a registered dietitian.)

a. If you want to toneup your body, maintain weight or lose less than 10 Ibs, then
add 500.

If you want to lose 10-25 Ibs, then add 0.

If you want to lose greater than 25 1bs, subtract 500.

If you weigh 350 Ibs or more, subtract 1000.

If you want to gain weight, add 1000.

oo T

Step 3: Add the calories from steps 1 and 2.
This is your estimated calorie needs per day calories per day

Above calorie levels are based on person engaging in approximately 30 min of exercise 3—5 days/week.
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Daily Fat Gram Budget Chart

Calorie needs

Maximum daily total fat gram
budget

Maximum daily saturated fat gram
budget

1300
1400
1600
1800
2000
2200
2400
2600
2800
3000

40
43
48
51
58
66
73
79
87
95

10
11
12
14
16
17
19
20
22
23

Taking into account the calories from fat and the recommendations for following a diet
pattern rich in fruits, vegetables, low-fat dairy products, and whole grains, the following
are suggested meal plans for healthy living. The first plan includes provisions for partici-
pants who consume beef, poultry, seafood, eggs, and cheese, while the second is specifi-
cally designed for lacto-ovo vegetarians (individuals who do not consume animal products
with the exception of eggs, cheese, and dairy products). One should begin by finding the
caloric level that most closely matches the participant’s recommended caloric intake.

SUGGESTED MEAL PLANS FOR HEALTHY EATING

Chart 1 is a Plan for Individuals Who Eat Beef, Poultry, Seafood, Eggs, and Cheese

Chart 1 1300 1400 1600 1800 2000 2200 2400 2600 2800 3000
Fat grams <43 <45 <52 <58 < < < <84 <90 <98
Starch* 4 4 5 5 6 7 7 8 9 10
Fruit 2 3 4 4 5 5 5 6 7 7
Vegetable 3+ 4+ 4+ 5+ 5+ 6+ 6+ 6+ T+ T+
Dairy 2 2 2 2 2 2 3 3 3 3
M&P** 3 3 4 6 6 8 8 8 8 9

Chart 2 is a Plan for Individuals Who are Lacto-Ovo Vegetarian (Eat Only Eggs, Cheese and

Dairy Animal Products)

1300 1400 1600 1800 2000 2200 2400 2600 2800 3000
CHART?2  veg veg veg veg veg veg veg veg veg veg
Fat grams <43 < <52 < < < < <84 <90 <98
Starch* 5 5 6 6 7 8 9 10 11 12
Fruit 2 2 3 3 4 4 4 5 6 6
Vegetable 34 3 4+ 5+ 5 5 6 6+ T+ T+
Dairy 3 3 3 3 3 3 3 3 3 3
M&P** 2 2 2 3 3 3 3 4 4 5

* Include at least half of all starch servings from whole grain products.
** M&P = Meat (beef, poultry, seafood, pork, etc.) and other proteins such as eggs, cheese, nuts.
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Serving Sizes

1 serving of starch = 1 slice of bread, 1 small roll, 1 small potato, !/, cup of cereals,
cooked rice, pasta, or starchy vegetables like peas, corn, and beans.

1 serving of fruit = 1 small apple, orange or other similar size whole fruit, ' /, banana,
15 grapes, '/, cup dried fruit, ! /, cup chopped, cooked, or canned fruit, ! /, cup juice.
1 serving of non-starchy vegetables = 1 cup raw vegetables, ! /, cup cooked vegetables,
and '/, cup vegetable juice.

1 serving of dairy = 1 cup of milk or yogurt.

1 serving of meat and other proteins = 1 ounce of meat such as beef, poultry, pork,
fish, oyster, or veal, 2 ounces of other shellfish, 1 ounce of cheese, 1 ounce of nuts, and

legg.

SUMMARY

The goal of nutrition therapy for cardiac rehabilitation participants is the adaptation
and maintenance of healthy behaviors for a lifetime to improve a participant’s cardio-
vascular risk profile and prevent additional cardiac events. Nutrition therapy begins
with an assessment of current dietary practices, followed by identification of targeted
areas for change and creation of an implementation plan. Including the services of
a registered dietitian in a cardiac rehabilitation program is beneficial in managing
the complexities of changing dietary behaviors. Providing support and encouragement
for each step a participant makes will foster continued positive changes and cardiac
risk reduction.
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BACKGROUND AND GENERAL INFORMATION
History and Epidemiology

Currently there is no specific treatment strategy for patients who are overweight or
obese and participating in cardiac rehabilitation. Although several guidelines mention
the need for treatment and provide general recommendations, most programs do not
employ targeted weight management strategies (/,2). Studies carried out in the cardiac
rehabilitation setting that assessed changes in body weight or variables related to
obesity [body fat percentage, lean mass, body mass index (BMI)] have shown mixed
results (2). The studies that did demonstrate improvement likely used a multifaceted
approach as opposed to exercise alone.

The increase in the prevalence of obesity in the US population almost needs not
to be mentioned, as it is highly publicized in both clinical and general populations.
However, to establish a baseline from which this chapter will draw upon, we present
the following background information.

The definition of BMI is an anthropometric measure of body mass, defined as weight
in kilograms divided by height in meter squared. BMI is the primary measure used
to categorize individuals according to weight. Table 1 summarizes the accepted cutoff
values for BMI when determining whether a person is at an acceptable body weight
or whether he/she is overweight or obese (3).

One should note that there are likely individuals who have BMI values that range
from a status of overweight to obese I who may not be at increased risk of weight-
related diseases as compared with others. But in practice, most of the general public
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Table 1

BMI Categories
BMI (kg/m?) Status
< 18.5 Underweight
18.5-24.9 Normal or acceptable weight
25.0-29.9 Overweight
30.0-34.9 Obese I
35.0-39.9 Obese II
40.0+ Morbid obesity

would be appropriately classified as at increased risk for weight-related diseases based
on their BMI. The relationship between BMI and body fat percentage is positive and
significant (4). For the exceptions, Fig. 1 presents a comparison of two individuals
with similar BMI values but with likely different weight-related disease risk.

Clinical observation of each person’s body type in Fig. 1 suggests that the individual
on the left is likely at a lower risk for body weight-related diseases. Given this potential
situation, there are additional measures that can be taken to help clarify disease risk. The
simplest of these is a waist measurement. Risk is increased when waist circumference
exceeds 35 inches (88 cm) for women and 40 inches (102 cm) for men. In the above
example, this type of quick measurement would help clarify the risk difference in
individuals with the same BMI value. For those with higher BMI categorical values
and waist measurements exceeding those mentioned above, the risk of weight-related
diseases increases. Waist circumference is likely best at evaluating potential increased
risk in those with BMI values ranging from 25.0 to 34.9kg/m”. The question you
might ask now is ‘why does waist circumference help to identify risk?’

Waist circumference serves two purposes in risk assessment. First, much research
indicates that carrying excess weight in the stomach/truncal area indicates an increased
risk for coronary artery disease (CAD), diabetes, hypertension, lipid disorders, and
metabolic syndrome (5). Additionally, waist circumference is an indirect measure of
body fat, and it is the increased body fat that one carries that is related to disease risk.
Going back to the example in Fig. 1, it is clear that the individual on the right would
have a greater waist circumference and a higher body fat percentage.

- 6'3" Height 63"
‘j‘[}'\ 250 1bs = Weight | 250 Ibs
e

31.0 BMI 31.0

z

Fig. 1. Comparison of individuals with the same height and weight.
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The waist-to-hip ratio may also be used to describe the location of fat accumulation.
As with the waist measurement alone, this method identifies those who accumulate
fat in the waist area (apple or android body shape) which places a person at increased
risk for weight-related disease versus those who accumulate body fat in the hips and
thighs (pear or gynoid body shape). The “apple” shape at which one is at increased
health risk is a waist-to-hip ratio greater than 0.95 for men and 0.80 for women.

Body composition, and specifically body fat percentage, can be measured more
accurately using a number of different methods including water or air displacement,
skin-fold thickness, bioelectrical impedance, and dual-energy x-ray absorptiometry
(DEXA). Body composition values that refer to an individual as overweight or obese
vary slightly depending on the source. Most suggest that a body fat percentage above
20% for men and 30% for women constitutes the beginning standard for overweight
or overfat. Morbidly obese individuals with BMIs above 40-50kg/m” can have body
fat percentages in the 50-70% range. However, assessment of body fat percentage
requires specialized equipment and training, and there can be a large error associated
with measurement using any of these methods.

During either a clinic visit or a cardiac rehabilitation program, assessment of BMI
and waist circumference is easy and quick to perform, does not require specialized
equipment, can be performed by any level of health professional, is not prone to error,
and adequately provides both risk assessment and need for weight loss intervention.

Using the BMI definitions, the status of the US population has been described with
reference to body weight over the past 45+ years. Data from the National Health and
Nutrition Examination Survey (NHANES) provide most of this information. Prior to
this, it was the Metropolitan Life Insurance Company that provided much of the weight-
related health information with their ideal body weight tables. Table 2 summarizes
data from the four NHANES surveys with data that demonstrate a high percentage of
individuals classified as overweight since as early as 1960. The trend more recently, as
depicted in the NHANES III data, is a rapid rise in the US population that is defined
as overweight (6). Fig. 2 presents a similar trend for individuals who can be classified
as obese. It is also well-known that minority populations are especially at increased
risk for developing obesity.

In 1998, the American Heart Association first listed overweight and obesity as
one of seven risk factors for the development of cardiovascular disease. A recent

Table 2
Age-Adjusted Percentage of US Adults Aged 20-74 years
with BMI > 25.0kg/m?, United States, 1960-1994*

Survey and years Men Women Total

NHES I (1960-1962) 48.2 38.7 43.3
NHANES I (1971-1974)  52.9 39.7 46.1
NHANES II (1976-1980)  51.4 40.8 46.0
NHANES III (1988-1994)  59.3 49.6 54.4

NHES, National Health Examination Survey; NHANES,
National Health and Nutrition Examination Survey.
* Results presented in %.
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Obesity Trends* Among U.S. Adultsa
1991, 1995 and 2000

(*BMI 230, or ~ 30 lbs overweight for 5’4" woman)

1991 1995
N

[ |
'.E-

»

2000

NoData Il <10 B 10%-14% 15-19%

Source: Mokdad A H, et al.J Am Med Assoc1999;282:16, 2001;286:10.

Fig. 2. Obesity trends among US adults. Reproduced with permission (7,8).

report from the American Heart Association titled ‘A Nation at Risk: Obesity in the
United States’ presented data from NHANES III that noted the following relative
risk scores for developing heart disease within BMI ranges: BMI < 25, score 1.0;
BMI = 25.0-29.9, score 1.39; BMI = 30.0-34.9, score 1.86, and BMI > 35.0, score
1.67. The Seventh Report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure (JNC-7) reclassified obesity as
a major modifiable risk factor for cardiovascular disease (9). And there are many
other diseases for which being overweight is strongly associated, including the risk
of developing gallstones, some forms of cancer, diabetes, hypertension, osteoarthritis,
low back pain, liver disease, sleep apnea, and premature death (/0).

Certainly, obesity is prevalent in populations with CAD. Rana et al. (//) reported
that 58% of a consecutive cohort of post-myocardial infarction patients were classified
as either overweight or obese using the BMI classification. They also found a positive
and graded relationship of BMI and death in these patients. Cardiac rehabilitation
specific populations are also obese. In our experience at Henry Ford Hospital, obesity
is observed in 53% and morbid obesity in 13% of patients enrolling in cardiac rehabil-
itation. Clearly many patients with atherosclerosis are obese, and one can assume that
this contributes to complications of CAD and its associated risk factors (e.g., hyper-
tension and diabetes) and comorbidities (e.g., heart attack, angina, and peripheral
artery disease). The American Association of Cardiovascular and Pulmonary Rehabil-
itation (AACVPR) guidelines for weight management in those participating in cardiac
rehabilitation include the following (/):

¢ Interventions should be targeted to those patients whose weight and body composition
place them at increased cardiac risk and whose weight may adversely affect other risk
factors such as diabetes, abnormal lipids, and hypertension.
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e Interventsions should be targeted at men with a BMI > 25kg/m” and waist > 40 inches
(102 cm) and women with a BMI > 25kg/m* and waist > 35 inches (88 cm) in women.

Pathophysiology

Overweight and obesity, in its simplest terms, is the result of a prolonged imbalance
between caloric consumption and expenditure. However, there is much evidence of
the multifactorial nature of the disease. Neurologic, physiologic, biochemical, environ-
mental, cultural, and psychosocial factors all interact to drive caloric imbalance.
Heredity is also known to play a strong role in the risk of obesity. Because of all these
factors, a number of direct and indirect negative effects often occur in these patients.

Obesity is implicated in the metabolic syndrome and various other comorbid condi-
tions that increase the risk of developing CAD, as well as the continued complications
associated with established CAD and its comorbidities. Risk factors for CAD that may
be affected by obesity include insulin resistance and diabetes, dyslipidemia, hyper-
tension, inflammation, and a prothrombotic state.

1. Insulin resistance and diabetes: Both of these related conditions are known to signif-
icantly elevate the risk of developing CAD by between 2.5- and 5-fold. However, the
mechanisms of obesity leading to these are not well understood. Abdominal obesity
specifically elevates risk. Proposed mechanisms include the elevation of free fatty
acids in the blood which may affect the skeletal muscles (insulin resistance), the liver
(glucose release and insulin clearance), and the pancreas (insulin production) which
possibly alone, or in combination, may lead to insulin resistance and/or diabetes. There
is evidence that insulin resistance is genetically related (72).

2. Dyslipidemia: Often plasma triglycerides, total cholesterol and low-density lipoprotein
(LDL) levels are elevated in those who are obese. However, these abnormalities are
not always found in the obese. This demonstrates the complicated relationship between
obesity and plasma lipoproteins. This also includes lower high-density lipoprotein
(HDL) levels. A potential mechanism may be the observed elevated rate of very low-
density lipoprotein (VLDL) production in obese individuals which can affect HDL,
LDL and triglycerides (5).

3. Hypertension: Elevated blood pressure is common in the obese and is related to
body weight (7/3). Again, the relationship is not well understood. Obese individuals
are often volume overloaded, possibly due to sodium retention. They may have an
impaired vasodilatory capacity, which may be affected also by insulin-related disease.
This effect might be related to renal (sodium absorption and renin-angiotensin activity)
or sympathetic nervous system function.

4. Inflammation: High sensitivity C-reactive protein (hs-CRP) and cytokines are elevated
in those who are obese (/4). These play a role in inflammation within the arteries,
including those with established atherosclerosis. It is not known whether hs-CRP is
involved in destabilizing plaque or whether unstable plaque results in increased hs-CRP
production.

5. Prothrombotic status: Elevated levels of fibrinogen and plasma activator inhibitor
(PAI-1) are often elevated in the obese (15). Both factors are related to increased risks of
thrombotic events. This alteration in thrombotic state, along with the proinflammatory
effects of obesity, may be associated with the increase risk of stroke also seen in obese
individuals (16).
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These and other potential effects of obesity, including increases in blood volume
and cardiac output, increased cardiac work at any level of exertion compared with
normal non-obese persons and cardiac hypertrophy/myopathy all can result in the
initial genesis of, and ongoing problems associated with atherosclerosis. In addition,
there are a number of cardiac electric abnormalities (possibly related to hypertrophy
or autonomic nervous dysfunction) that can also occur, many of which are evident
on an electrocardiogram (ECG) (e.g., increased heart rate, PR interval, QRS interval,
QTec interval, ST segment abnormalities, etc.). Additionally, obesity can result in
venous insufficiency (primarily in the massively obese) and endothelial dysfunction
as evidenced by increased vasoconstriction. Finally, obesity is the most prevalent
modifiable risk factor for sleep apnea (76).

There is evidence that weight loss can modify many of these cardiac risk factors
including reducing blood pressure and blood cholesterol levels and improving glucose
tolerance (/7). Additionally, there are decreases in blood volume, cardiac output,
left ventricular mass, resting, and exercise oxygen consumption and improvements in
diastolic and systolic left ventricular function, among other positive cardiac changes
resulting from weight loss (/6). Schotte et al. (18) report that for each 1-kg decrease in
body weight, there is a dose effect of 1.7 mmHg decrease of diastolic blood pressure.
Additionally, a 1.93-mg dL ™" total cholesterol, 0.77-mg dL.”' LDL, and a 1.33-mg dL ™"
triglyercide decrease is reported for each 1kg of weight loss (/9). However, there is
very little research on the effects of weight loss on these risk factors and the subsequent
effect on established CAD morbidity and mortality. And there is especially a lack
of data on the effects of weight loss efforts in association with cardiac rehabilitation
participation for both the short and the long terms.

TREATMENT STRATEGIES

The Cardiac Rehabilitation Clinical Practice Guidelines from the US Department of
Health and Human Services provides an algorithm decision tree for cardiac rehabil-
itation services which probes whether the patient is overweight and suggests dietary
education, counseling, and behavioral intervention as global treatment strategies (2).
This strategy is endorsed by the AACVPR in the 4th edition of Guidelines for Cardiac
Rehabilitation and Secondary Prevention Programs (/). Most research indicates that
the combination of diet, exercise, and behavioral counseling is best for optimal weight
loss and the maintenance process. Fig. 3 provides a BMI-based strategy suggesting the
intensity of treatment as proposed by the American College of Physicians. Although
this strategy is not specific to patients participating in cardiac rehabilitation, it does
reflect the current general consensus of the initial treatment approach for obese patients
seeking a clinical weight loss approach. The following sections review current state-
of-the-art treatment strategies that can be implemented in the cardiac rehabilitation
setting.

Medical

Medical treatment can take on several forms. These include diet manipulation,
exercise therapy, pharmacologic treatment, and behavioral counseling. Each of these
treatments should be implemented and guided by a trained clinician. Prior to developing
a treatment program, all patients should be assessed by a physician for underlying
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Stepped-care decision Deciding factors

Less intensive care

Self-directed diet & exercise No primary risk ra.d‘“(s)
Physician counseling Lower-body obesity
Female, older

More intensive care
Primary risk factor(s)
Upper-body obesity

Diet program
Behavioral program
Self-help program Male, younger
Adjust nutritional or

Very low energy diets psychiatric counseling
Residential programs Psychological disturbance

Suggest pharmacotherapy Poor therapeutic response
Social support

Suggest surgery

Fig. 3. Weight management program treatment suggestions. Reproduced with permission (20).

metabolic disorders such as hypothyroidism or Cushing’s disease. Once these are ruled
out or addressed, a comprehensive weight loss treatment strategy can be developed and
implemented. Each strategy (diet, exercise, and behavioral) can be delivered by itself,
or in conjunction with the other medical treatments, including delivery of all at the
same time. The latter strategy is most effective in achieving goals. Prior to providing
specific treatment interventions for each weight loss component, weight loss goals
should be determined and discussed. Studies show that up to 50% of physicians do not
discuss weight control to any degree with their obese and overweight patients (21).
Although physicians should be involved in encouraging patients to lose weight, they
typically do not emphasize the importance of the cardiac rehabilitation practitioner in
the weight loss process.

Goal setting is very important in the initial phases of weight loss. There is strong
evidence that losing approximately 5—10% of initial body weight positively impacts the
cardiac risk factors associated with obesity (/7). This suggests that this range of weight
loss would be a reasonable initial goal for most patients. However, research indicates
that women, despite targeted education regarding the 5-10% weight loss benefits,
indicate that they would be disappointed with a 17% weight loss; and the average
desired weight loss is about 25% (22). This may have a negative effect on weight
loss success, especially if the treatment program is not tailored to meet the desired
outcomes of the patient. On the basis of this type of aggressive goal setting, either
more directed education about the positive effects of a lower weight loss total or more
aggressive weight loss strategies to achieve desired results should be implemented.
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The former might be accomplished using additional focused behavioral strategies such
as cognitive behavioral treatment (23).

Developing a weight loss strategy requires knowledge of the individual. At the
opening of the 2005 American Heart Association (AHA) Scientific Sessions, President
Robert Eckel provided a list of questions that a physician (or cardiac rehabilitation
professional) might ask when initially addressing the topics of diet and exercise with
their patients (Table 3). Each of these can certainly lead into a discussion using
cognitive behavioral strategies.

Cognitive behavorial discussion of weight loss expectations should focus on the
establishment of realistic weight loss goals, the discussion of appearance versus health-
related benefits of weight loss, the valuing of oneself independent of body weight,
and the acceptance of the body weight and appearance that one does achieve during
the weight loss phase. In this initial approach, one must be sensitive to the patient’s
perception of their weight. Using terms such as “obese” and “fatness” have been shown
to be less desirable terms when discussing body weight (25). Patients tend to prefer the
terms “weight” and “excess weight” and using BMI to discuss their obesity. Table 4
lists discussion points to use with your patients.

Typical weight loss rate goals are suggested to be in the range of 1-2 pounds per
week (10). This rate, versus a higher rate, may help to preserve lean body mass, allow
for better adherence to lifestyle changes associated with weight loss, and produce less
water weight loss (/0). However, there is evidence that faster weight loss rates might be
best for achieving large weight loss goals and ultimately improve treatment adherence
through the reinforcement of significant early weight loss (26). Additionally, there are
other strategies such as resistance training that may reduce the rate of lean mass loss
during rapid weight loss phases.

Table 3
Suggested 3-Min Lifestyle Interview Questions

Nutrition

How many servings of fruits and vegetables do you eat a day?
How many servings of whole grains do you eat a day?

How many servings of fish do you eat a week?

Do you eat desserts (how often)?

What are your favorite snack foods?

Do you eat because you’re hungry or because there is food around?
Do you weigh the most now that you’ve ever weighed?

Are you interested in losing weight?

Physical Activity

How many steps do you take each day?

Do you have a regular exercise program?

Do you typically take elevators or escalators, or climb the stairs?
Do you park as close as you can to your destination?

What limits your level of physical activity? Have you been evaluated for this?
Would you like to become more active?
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Table 4
Talking with Your Patients

Review BMI results

Use open-ended questions or comments and follow-up when appropriate

Ask and define weight loss goals

Respect decisions not to attempt to lose weight at any discussion, but
suggest that you might discuss again in the future. The patient may not
be ready to lose weight in the present but may be in the future

Set very specific goals and make them time oriented (e.g., 16 weeks)

Make the treatment program specific to an individual

Suggest professional weight loss help including community based
programs, and clinical programs staffed by allied health care
professionals such as registered dietitians, exercise physiologists and
behavioralists; cardiac rehabilitation programs are excellent locations
for clinical weight management programs

Adapted from (24).

Although, for most obese individuals, the implementation of dietary, exercise, and
behavioral changes will result in significant weight loss, it may be useful to first
determine or estimate a patient’s daily caloric needs to maintain their weight. Begin
by first determining their resting metabolic rate (RMR). Estimating or quantifying the
RMR can be used to help develop the initial weight loss plan and to refine the plan
during a plateau of weight loss or as a patient nears his/her weight loss goal. There
are a number of very specific methods to determine RMR in the units of calories used
per day. Indirect calorimetry or gas exchange analysis using a metabolic cart is the
simplest of these methods in the clinical setting. However, this requires specialized
equipment costing in the range of $20,000-40,000 and must be staffed by skilled health
care professionals for accurate and reliable data.

Alternatively, the RMR can be estimated by a number of methods. The Harris-
Benedict equation is the most often used of these methods. The equations for men and
women are:

Men RMR = 66+ (13.7 x weight in kg) + (5 x height in cm) — (6.8 x age in years)
Women RMR = 655+ (9.6 x weight in kg) + (1.8 x height in cm) — (4.7 x age in years)

Once the RMR is determined, the total daily caloric needs can be determined
by assessing physical activity level and multiplying the RMR by the appropriate
conversion factor. Four physical activity categories and the corresponding conversion
factor are listed below.

e If sedentary (little or no exercise, desk job), multiply RMR by 1.2.

e If lightly active (light exercise/sports 1-3 days per week), multiply RMR by 1.375.

e If moderately active (moderate exercise/sports 3—5 days per week), multiply RMR
by 1.55.

e If heavy exercise (hard exercise/sports 6-7 days per week), multiply RMR by 1.725.
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An even simpler method to determine RMR is to multiply body weight in pounds
by 10. The above physical activity conversion factors are again used to determine total
daily caloric needs.

For most individuals to achieve a 1-2-pound weight loss per week, a daily caloric
deficit of 500-1000 calories per day is required, achieved through a combination of
diet manipulation and physical activity/exercise. This is based on the assumption that
1 pound of fat equals approximately 3500 calories. The American College of Sports
Medicine (ACSM) suggests a 2000+ calories per week expenditure from exercise (10).
This averages nearly 300 calories per day and can be achieved by walking about 3
miles a day. The remainder of the deficit to achieve the 1-2-pound weight loss per
week must be accomplished through dietary measures that equate to 350-850 calories
per day. This rate of weight loss will often take up to 6 months to achieve a 10% loss.

One should also consider the intensity of weight loss treatment in comparison with
patient goals and desired clinical outcomes. For most individuals seeking clinical
weight loss, a 5-10% weight loss will keep their BMI above 30kg/m* which, although
improved and representing a reduction in heart disease risk, still represents an approx-
imately 1.4 times increased risk for heart disease as compared with a BMI under
25kg/m?. This risk is similar to a diastolic blood pressure of 102mmHg or a total
cholesterol level of 240mg dL~". Failure to further treat these risk factors to JNC-7
or Adult Treatment Panel (ATP III) goals might be akin to poor practice or even
malpractice. Maybe the treatment of obesity should be considered similarly?

The following is a review of each of the major components of a weight loss program,
beginning with diet.

DIET

A number of dietary changes can be simply presented and discussed in the office by
a physician. These should ideally take the form of general suggestions for diet modifi-
cation, unless the physician feels comfortable making more specific recommendations.
Some simple tips that are easily understood, easy to implement, and can be discussed
by most physicians are summarized in Table 5. If adopted, these changes generally
will result in the reduction of caloric intake.

This information can be quickly discussed with a patient and provided in handout
form. However, this may result in additional questions from the patient such as “What
is a portion size?” or “How do I interpret a food label?” At this point it might be most
efficient and effective to refer the patient to a registered dietitian, the professional
who specializes in helping patients understand each of these issues and is trained
in assisting others with appropriate changes. And certainly more complex diet plans

Table 5
Simple Dietary Suggestions to Result in Weight Loss
Read food labels Eat smaller portions and limit servings
Choose lower fat foods Eat less sugar
Eat more fruits and vegetables Eat more complex carbohydrates
Trim excess fat off of meat Eat “meatless” several days per week

Replace whole and 2% milk and milk products with skim, 1/2 or 1% milk
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are best developed and presented by registered dietitians. Many cardiac rehabilitation
programs either have a dietitian on staff or utilize one periodically for group education.
This may be the best place to refer if you do not have access to a dietitian.

Following a specific diet such as the National Cholesterol Education Program
(NCEP) Step I or I diets as recommended by the National Institutes of Health (NTH),
will likely also achieve some weight loss in obese individuals due to its composition of
lower fat and a higher percentage of complex carbohydrate intake than is typically in
the diet of an obese individual. Because fat has 9 calories per gram and carbohydrate
has 4 calories per gram, it is obvious that these methods will reduce calorie intake.
Again, this can be discussed with the patient in an office visit, but it might be best
understood and yield the best results if implemented by a registered dietitian.

A more specific plan would be to assign a desired caloric intake that is, as discussed
previously, several hundred calories lower than the daily intake required for weight
maintenance. The Expert Panel on the Identification, Evaluation, and Treatment of
Overweight and Obesity in Adults recommended a 500-1000-calorie per day deficit to
achieve the weekly 1-2-pound weight loss (27). In general, a target caloric intake of
1200-1500 per day for women and 1500-2000 per day for men adjusted for age, BMI,
and activity level is effective for most individuals (/0). These diets are often termed
“low-calorie diets” (LCDs).

A common method of achieving these intakes is using the “exchange system”, which
has been in use for many years by those with diabetes. This process, as developed
by a dietitian, allows for a given number of exchanges or servings per day in each of
the following six food categories: breads, fruits, vegetables, meats, milk, and fats. The
goal is to limit daily food intake to only satisfy the exchanges allowed within each
food category. To achieve this, it is best to advise individuals to eat four to six meals,
spaced evenly throughout the day. This will help the patient to avoid periods of severe
hunger, will allow food to be eaten throughout the day rather than in large amounts,
and may help to maintain a consistent metabolic rate throughout the day. Patients
should avoid periods of no food intake such as skipping meals (e.g., breakfast). Patients
who are very motivated and who understand caloric intake issues such as portion sizes
and how to read and use food labels may be counseled to count their own calories
throughout the day to achieve the recommended intake. Many free Internet-based tools
are available to assist patients with determining the caloric content of various foods
(e.g., www.calorielab.com and www.bettermd.net). This method of controlling intake
may be more effective in the weight loss process, but it is also more likely to lead to
non-adherence in some individuals due to the complexity of determining serving sizes,
reading food labels, etc.

Very Low-Calorie Diet (complete meal replacement)

Patients who are extremely obese (BMI > 35 or 30kg/m” with comorbid condi-
tions) and who seek a professional weight loss program may be appropriate for the
implementation of a very low-calorie diet (VLCD). This diet limits daily calorie
intake to 500-800 calories and uses nutritional supplements formulated to be high in
protein and low in fat. The principle of the VLCD is the same as of the Atkins diet,
in that the VLCD diet depletes liver and skeletal muscle carbohydrate stores, which

Contd.
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then requires the body to metabolize fat stores for energy production. However,
the composition of the VLCD supplements is very low in fat and thus potential
long-term negative effects of a high fat intake, as with the Atkins diet, are avoided.
Also, unlike Atkins, the VLCD is only meant to be a short-term, rapid weight
loss diet. The rate of weight loss during the initial several months of the VLCD is
similar to bariatric surgery.

Medical supervision for patients on the VLCD is required. This includes periodic
physician visits to review symptoms, obtain basic lab values (every 4-6 weeks), and
adjust medications, especially diuretics, other anti-hypertensives, and anti-diabetes
medications. Common medical problems are related to dehydration, low blood
glucose levels, and constipation. The risk of gallstones is greatly reduced with the
introduction of several grams of fat per day or the use of Ursodiol.

It is important to teach behavior-change techniques during the VLCD as with
any comprehensive weight loss program. Patients will be returning to a weight
maintenance diet and should use the VLCD phase to learn and apply lifestyle
changes as presented elsewhere in this chapter. Typical duration of a VLCD is
1224 weeks. However, longer durations are common in the morbidly obese as
long as medical supervision is maintained. Although VLCDs were associated with
a number of arrhythmic cardiac deaths in the late 1970s, increases in protein and
micronutrients and careful medical monitoring have essentially eliminated such risk.
The VLCD is easily implemented, effective for achieving significant short-term
weight loss of up to 20% at 6 months, and very safe if implemented and followed
by a trained dietitian and exercise physiologist, as commonly employed in a cardiac
rehabilitation program. There is evidence that poorer weight loss maintenance is
associated with a VLCD than an LCD, but this rate of recidivism may not be
different than any lifestyle intervention (e.g., smoking cessation and exercise).

EXERCISE

It is well accepted that increasing exercise and general physical activity is an
important component of the weight management treatment plan. However, exercise
alone is generally not effective for weight loss as it requires a great volume of exercise
to produce a sufficient energy deficit. For instance, to expend 3500 calories, or the
equivalent of 1 pound of fat, one must walk approximately 35 miles. The importance
for exercise in the weight loss process is the enhanced rate of weight loss during the
weight loss phase (27). Also, exercise is an important predictor of long-term weight
loss maintenance as demonstrated by the National Weight Control Registry study (28).

Exercise advice for the obese individual should be encouraged by a physician but is
best prescribed by an exercise physiologist experienced in working with these patients.
There are many nuances associated with exercise for these patients including issues
related to equipment use, orthopedic limitations, appearance and self-consciousness,
and adjustment of intensity/frequency/duration levels that need special attention. These
patients would be minimally served by a one-on-one session with an exercise physi-
ologist and best served by enrolling in a supervised exercise program, such as that
offered in a phase 3 cardiac rehabilitation setting. If a patient is already participating
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in a phase 2 cardiac rehabilitation program, then they are in a program that is well
suited for caring for obese patients with heart disease.

Initially, aerobic-based exercises (e.g., walking, pool use for swimming or water
aerobics, cycling, elliptical trainers, etc.) are best for maximizing caloric expenditure.
Mode selection is very important for adherence. For some individuals, seated aerobics
may be an excellent option to reduce the typical orthopedic limitations these individuals
experience including back, hip, knee, and ankle pain. Seated or chair aerobics also
can be performed in the comfort of a person’s home. Cardiac rehabilitation programs
should consider acquiring treadmills that can accommodate 500-pound individuals.
Alternatively, larger individuals may use floor space or hallways to perform walking.
Larger cycle seats or steps to use to get onto equipment is also useful. When possible,
weight-bearing exercise should be performed to maximize caloric expenditure. Once a
patient establishes a regular aerobic exercise routine, a resistance-training program may
be implemented. These programs, as presented later, provide a stimulus to preserve
or increase fat-free mass, improve muscular strength and power, possibly enhance fat
mass loss, and may ameliorate declines in RMR (170).

When prescribing exercise, in addition to type of exercise one is concerned with the
intensity, duration, and frequency of the program. When working with the extremely
obese (BMI > 40kg/m?), often these individuals have not exercised regularly in years,
if ever. Telling these individuals to “go walk a mile a day” would be met with apparent
acceptance, but in reality, many are so limited that their effort to ambulate at all may
be near their maximal exercise effort. This would result in early frustration and poor
adherence. For these individuals, the accumulation of exercise volume in intermittent
bouts may be best as an initial exercise strategy. This is defined as the performance
of short bouts of exercise (maybe 5-15min) several times per day to add up to a
desired total duration. Current public health recommendations for exercise and physical
activity emphasize the benefits of intermittent accumulation. But there are few studies
that have assessed the effectiveness of intermittent bouts for weight loss. Early in the
exercise process, patients performing intermittent exercise will not likely achieve 2000
calories per week expenditure (and this level is also often difficult for those who can
perform continuous exercise).

The duration, frequency, and intensity of exercise combine to determine total
exercise volume and thus caloric expenditure. To achieve 2000 calories per week, most
individuals will require approximately 60 min daily of moderate-intensity exercise.
For those who are able to incorporate a significant amount of daily physical activity,
the total intentional exercise volume may be reduced. As stated earlier, as most of
these individuals are likely not exercising, the exercise program should be set up in a
progressive manner. Typically it is best to begin with a goal of 30 min (continuous or
intermittent) of exercise performed on 3 days of the week. Progression should begin
with duration and frequency until the ultimate goal of 60 min per day is achieved.
An experienced exercise physiologist should be able to work with these patients to
determine how they might achieve these goals. Certainly any exercise or physical
activity increase is beneficial, and patients should not feel discouraged if they are
having a difficult time achieving their ultimate exercise goal.

The intensity of exercise for these patients should follow that typical for a patient
participating in a cardiac rehabilitation program. These programs are designed to
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achieve a moderate intensity that is equivalent to a low of 40-50% of peak VO, and
as high as 85% of peak VO,. Most obese individuals who have not recently exercised
should begin at the lower end of this range. This is best assessed by the performance
of an exercise test, ideally with concomitant gas-exchange analysis using a metabolic
cart (i.e., indirect calorimeter). If this is not available, then the intensity level can be set
based on a percentage of peak-estimated metabolic equivalents (METSs) achieved or by
using the heart rate reserve method to determine a training heart rate range. The exercise
test is also important in these individuals for common reasons in cardiac rehabilitation
including assessment for ischemia, arrhythmias, and hemodynamic decompensation
that might be used to limit the exercise intensity.

A recent study of the effect of exercise intensity on weight loss suggests that intensity
does not make a difference in the amount of weight lost but that higher intensity
exercise is better for improvements in functional capacity and possibly results in an
increased daily physical activity level (29). Therefore, from a weight loss perspective,
the intensity of exercise should only be increased after patients have achieved a
comfortable exercise program on most days of the week for 60 min per session.

Physiologic adaptations to exercise training in cardiac diseased patients who are obese
will likely be very similar to the non-obese cardiac rehabilitation population. There is little
dataassessing the acute and chronic adaptations to exercise in the obese cardiac population.
Bader et al. (30) demonstrated an approximately 26% increase in peak-estimated METs in
an obese population versus 18% in a normal weight group that performed exercise training
in a cardiac rehabilitation program for 10 weeks. Interestingly, others have shown more
improvement in non-obese subjects (37 ). Inischemic patients, one can expect an improved
ischemic threshold. Overall, at submaximal work rates, heart rate, blood pressure, and
perceived exertion values will be reduced, requiring a progressive increase in absolute
exercise work rate to maintain exercise intensity levels. In addition, the National Weight
Control Registry shows that exercise is critical for prevention of weight regain (26). These
data suggest that a large volume of exercise (80-90 min per day) needs to be performed
each day to maintain weight loss.

Resistance exercise training can utilize several different modes. These include calis-
thenics, elastic bands, machine-type weights, and free weights. The latter may be
least desirable due to safety issues. Training programs need not be complex. They
should focus primarily on the major muscle groups of the arms, chest, and lower body.
Frequency should be 2-3 days per week. Each session duration should allow enough
time to perform one to two sets per exercise and between 6 and 12 exercises or lifts
per session. If performing more than one set (note that near maximal benefits often
occur by performing one set), there should be between 30s and 1 min of rest. There
is little evidence that circuit training, involving calisthenics or other aerobic exercise
between exercises, is beneficial in this population. Each set should allow the patient
to perform between 10 and 15 repetitions. The resistance utilized in machine or free-
weight exercise can be determined using the modified one repetition maximum (RM)
assessment. This can be performed by an exercise physiologist. Increases in resistance
should be determined by individual perceived exertion once the patient can perform an
exercise for 15 repetitions. Resistance exercise not using weights (e.g., elastic bands
and calisthenics) should be guided by perceived exertion. These and free- or machine-
weight exercises can be performed separately or in conjunction with each other.
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Specific resistance exercise for any of these modes is beyond the scope of this
chapter. However, almost any exercise physiologist is knowledgeable of these routines
and should be able to apply appropriately. Often, resistance training does not occur
in phase 2 cardiac rehabilitation but rather in phase 3. However, there is no reason
why a motivated individual who has adequately adapted to an aerobic exercise routine
cannot perform resistance training during phase 2 cardiac rehabilitation. Resistance
training should be limited or not performed in patients with unstable angina, within
6 weeks of bypass surgery, or with uncontrolled hypertension. During the lift, blood
pressure will rise substantially. However, total work by the heart does not approach
that during aerobic exercise due to the very low heart rate response during resistance
training resulting in a lower double product during resistance training than during
aerobic exercise.

PHARMACOLOGIC TREATMENT

The use of pharmacologic agents for weight loss should be considered if a patient
requires an adjunct to lifestyle modification including diet and exercise or is at a
plateau or is having difficulty maintaining weight loss. These uses are supported by the
National Heart, Lung, and Blood Institute (NHLBI) in their 1998 report on treating the
overweight and obese (NTH). The Food and Drug Administration (FDA) has approved
several drugs for short- or long-term use in patients with a BMI > 30 (or > 27 if risk
factors or comorbid diseases are present). Short-term drugs (< 12 weeks) are those
based on phentermine and diethylpropion. Long-term drugs include subutramine and
orlistat.

The short-term agents work to suppress appetite, although mechanisms related
to neurotransmitter (e.g., norepinephrine, serotonin, and dopamine) actions.
Subutramine’s mechanism is similar, but its action is to enhance satiety. There is some
evidence that these drugs may increase the risk of elevation of blood pressure and
heart rate, and therefore, it should be avoided in patients with untreated hypertension,
CAD, heart failure, arrhythmias, or stroke (/6). Regular monitoring is important and
can be easily performed by cardiac rehabilitation staff.

Orlistat inhibits fat absorption in the gastrointestinal tract. It blocks approximately
one-third of fat intake. Its important to note that orlistat is not effective in patients
eating a low-fat diet. The major side effects are related to gastrointestinal symptoms
such as pain, fecal urgency, and loose stools due to evacuation of fatty oils. This latter
side effect is unpleasant but may serve as a behavioral mechanism in some individuals
to avoid high-fat foods. Orlistat became an over-the-counter product in February 2007
as approved the FDA advisory committee in January 2006. Well-designed studies using
these drugs typically produce weight losses in the range of 7-10% (32,33). Sibutramine
has also been shown to be beneficial in maintaining weight loss after a VLCD (34).

BEHAVIOR MODIFICATION

Behavior modification therapy involves the teaching, implementation, and follow-
up of techniques designed to increase the likelihood that a lifestyle change will be
successful for the long term. Both diet and exercise/physical activity changes are
definite lifestyle changes for essentially all overweight individuals attempting to lose
weight. Cardiac rehabilitation programs are excellent services for these patients and
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for the implementation of a weight loss program because the staff (exercise physiolo-
gists, dietitians, and others) are trained in behavior modification techniques (cognitive
behavioral, motivational interviewing, etc.) designed to help patients reduce the impact
of lifestyle-related risk factors on disease progression.

There are a large number of behavioral strategies and tools that can be employed in a
weight management setting. Table 6 summarizes some of these with brief explanations.
These techniques can be taught in individual or group settings, and frequent contact
every 1-2 weeks is desirable (35). Methods of ongoing contact during both the weight
loss and the maintenance phases are important to enhance long-term adherence to
diet and exercise behaviors and to prevent weight regain (36). Internet options such
as email contact or program (see www.bettermd.net) allow for a low-cost method of
regular contact that are shown to be effective strategies (37).

Surgical

Bariatric surgery is an option for patients with extreme or clinically severe (versus
morbid) obesity. Typically, surgeons request that those seeking surgery have exhausted
other weight loss techniques, including clinically based weight management programs.

Table 6
Behavioral Strategies for Weight Management
Goal setting Both short and long term goals should be realistic and
specific
Diet and exercise diary use Goal is to write down everything that is eaten or

performed in exercise with routine self assessment and
review by a health professional

Frequent contact Regular follow-up visits with weight management staff
and/or patients physician

Rewards Often working towards a goal is improved by an
incentive

Barrier recognition A-priori recognition of food and physical activity
barriers, with contingency plans in place

Problem solving Often best used with motivational interviewing during

a follow-up visit; it allows the patient to figure out the
problem and solution and imparts power to them; may
require input from clinicians

Stimulus control After identifying triggers of lack of diet and exercise
adherence, work to limit/eliminate these triggers
Self monitoring Patients should learn these techniques with respect

to ‘what, where, when, and how’ as it increases
awareness and improves ability to change behavior;
this monitoring includes food intake, exercise and body
weight; recently shown to be very important in
long-term maintenance

Social support Significant others can help to maintain lifestyle
changes and provide encouragement which helps with
adherence
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Criteria for surgery include a BMI > 40 or 35 kg/m? with comorbid conditions. Surgery
has been shown to provide excellent weight loss success as long as 5 years post-
surgery. There are several surgical techniques that can be performed using either open
or laparoscopic techniques.

Even though many patients do well after surgery, there is still the risk of subsequent
regain of weight or not losing an amount of weight to significantly lower cardiovascular
and other health risks. Therefore, selecting well-informed and motivated patients is
important. It is also important that all patients receive follow-up with respect to both
diet and exercise. Observational studies have demonstrated that patients will lose more
weight if they participate in a supervised exercise program, versus on their own,
following surgery. Programs such as the phase 3 cardiac rehabilitation model are
excellent for these patients as they will learn how to exercise properly and receive
counseling by exercise physiologists. Also these programs often have equipment that
can support these patients, and the settings of these programs tend to be less threatening
than a commercial exercise studio; so patients will likely feel more comfortable during
their exercise routine.

SUMMARY

Obesity is very common in patients enrolled in cardiac rehabilitation. These programs
are ideally suited to implement a comprehensive weight loss program focusing on
diet, exercise, and behavior change. Specific guidelines for weight management in
cardiac rehabilitation are lacking. Initial discussion and encouragement from a patient’s
physician is very important in this process as is subsequent discussions at follow-up.
Cardiac rehabilitation programs should work to implement programs delivered by
registered dietitians and exercise physiologists who are commonly employed in these
programs. Behavior modification should be an integral part of any weight management
program, even if aggressive methods such as VLCD or bariatric surgery are indicated.

REFERENCES

1. American Association of Cardiovascular and Pulmonary Rehabilitation. Guidelines for Cardiac
Rehabilitation and Secondary Prevention Programs, 4th ed. Champaign, IL: Human Kintetics; 2003.

2. Wenger NK, Froelicher ES, Smith LK, et al. Cardiac Rehabilitation. Clinical Practice Guideline
No. 17. Rockville, MD: U.S. Department of Health and Human Services, Public Health Service,
Agency for Health Care Policy and Research and the National Heart, Lung, and Blood Institute.
AHCPR Publication No. 96-0672. October 1995.

3. Krauss RM, Eckel RH, Howard B, et al. AHA Dietary Guidelines: Revision 2000: A Statement
for Healthcare Professionals from the Nutrition Committee of the American Heart Association.
Circulation. 2000;102:2284-2299.

4. Gallagher D, Heymsfield SB, Heo M, et al. Health Percentage Body Fat Ranges: An Approach for
Developing Guidelines Based on Body Mass Index. Am J Clin Nutr. 2000;72:694-701.

5. Grundy SM, Abate N. Obesity. In Secondary Heart Disease: Systemic Diseases and the Heart. 2003.
http://intl.elsevierhealth.com/e-books/pdf/756.pdf

6. Kuczmarski RJ, Flegal KM. Criteria for Definition of Overweight in Transition: Background And
Recommendations for the United States. Am J Clin Nutr. 2000;72:1074-1081.

7. Mokdad AH, Serdult MK, Dietz WH, et al. The spread of the obesity epidermic in the united states
1991-1998. JAMA, 1999;282(16):1519-1522.



42

J.K. Ehrman

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Mokdad AH, Bowman BA, Ford ES, et al. The continuing epidemics of obesity and diabetes in the
United States. JAMA. 2001;286(10):1195-1200.

Chobanian A, Bakris GL, Black HR, et al. The Seventh Report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: The JNC 7 Report.
JAMA. 2003;289:2560-2572.

Jakicic JM, Clark K, Coleman E, et al. ACSM Position Stand on the Appropriate Intervention
Strategies for Weight Loss and Prevention of Weight Regain for Adults. Med Sci Sports Exerc.
2001;33:2145-2156.

Rana JS, Mukamal KJ, Morgan JP, Muller JE, Mittleman MA. Obesity and the Risk of Death After
Acute Myocardial Infarction. Am Heart J. 2004;147:841-846.

Abate N, Garg A, Peshock RM, et al. Relationship of Generalized and Regional Adiposity to Insulin
Sensitivity in Men. J Clin Invest. 1995;96:88-98.

Brown CD, Higgins M, Donato KA, Rohde FC, Garrison R, Obarzanek E, Ernst ND, Horan M.
Body Mass Index and the Prevalence of Hypertension and Dyslipidemia. Obes Res. 2000;8:676-677.
Klein S, Burke LE, Bray GA, et al. AHA Scientific Statement: Clinical Implications of Obesity with
Specific Focus on Cardiovascular Disease. Circulation. 2004;110:2952-2967.

Juhan-Vague I, Alessi MC. PAI-1, Obesity, Insulin Resistance and Risk of Cardiovascular Events.
Thromb Haemost. 1997;78:656-660.

Poirier P, Giles TD, Bray GA, et al. Obesity and Cardiovascular Disease: Pathophysiology, Evalu-
ation, and Effect of Weight Loss. Circulation. 2006;113:898-918.

Eckel RH, Krauss RM, for the AHA Nutrition Committee. American Heart Association Call to
Action: Obesity as a Major Risk Factor for Coronary Heart Disease. Circulation. 1998;97:2099-2100.
Schotte D, Stunkard AJ. The Effects of Weight Reduction on Blood Pressure in 301 Obese Patients.
Arch Intern Med. 1990;150:1701-1704.

Dattilo AM, Kris-Etherton PM. Effects of Weight Reduction on Blood Lipids and Lipoproteins:
A Meta-Analysis. Am J Clin Nutr. 1992;56:320-328.

Gumbiner B. Obesity, ACP Key Disease Series, 3rd ed. United States of America: American College
of Physicians-American Society of Internal Medicine; 2001.

Stafford RS, Farhat JH, Misra B, Schoenfeld DA. National Patterns of Physician Activities Related
to Obesity Management. Arch Fam Med. 2000;9:631-638.

Wadden TA, Womble LG, Sarwer DB, Berkowitz RI, Clark V, Foster GD. Great Expectations: “I'm
losing 25% of my weight no matter what you say”. J Consulting Clin Psych. 2003;71:1084-1089.
Ames GE, Perri MG, Fox LD, et al. Changing Weight-Loss Expectations: A Randomized Pilot Study.
Eating Behav. 2005;6:259-269.

Wadden TA, Tsai AG. Weight Management in Primary Care: Can we Talk? Obes Manag.
2005;1:9-14.

Wadden TA, Didie E. What’s in a Name? Patients’ Preferred Terms for Describing Obesity. Obes
Res. 2003;11:1140-1146.

Wing RR. Don’t Throw Out the Baby with the Bathwater: A Commentary on Very-Low-Calorie
Diets. Diabetes Care. 1992;15:293-296.

National Institutes of Health, National Heart, Lung, and Blood Institute. Clinical Guidelines on the
Identification, Evaluation, and Treatment of Overweight and Obesity in Adults: The Evidence Report.
Bethesda, MD: NIH; 1998.

Wing RR, Phelan S. Long-Term Weight Loss Maintenance. Am J Clin Nutr. 2005;82(suppl):
2228- 2258.

Lafortuna CL, Resnik M, Galvani C, Sartorio A. Effects of Non-Specific Vs Individualized Exercise
Training Protocols on Aerobic, Anaerobic and Strength Performance in Severely Obese Subjects
During a Short-Term Body Mass Reduction Program. J Endocrinol Invest. 2003;26:197-205.



Chapter 4 / Weight Management 43

30.

31.

32.

33.

34.

35.

36.

37.

Bader DS, Maguire TE, Spahn CM, et al. Clinical Profile and Outcomes of Obese Patients in
Cardiac Rehabilitation Stratified According to National Heart, Lung and Blood Institute Criteria.
J Cardiipulm Rehabil. 2001;21:210-217.

Lavie CJ, Milani RV. Effects of Cardiac Rehabilitation, Exercise Training, and Weight Reduction on
Exercise Capacity, Coronary Risk Factors, Behavioral Characteristics, and Quality of Life in Obese
Coronary Patients. Am J Cardiol. 1997;79(4):397-401.

Jones SP, Smith IG, Kelly F, Gray JA. Long Term Weight Loss with Sibutramine. Int J Obes.
1995;19(Suppl 2):60.

Sjostrom L, Rissanen A, Andersen T, et al. Randomized Placeto-Controlled Trial of Orlistat
for Weight Loss and Prevention of Weight Regain in Obese Patients. Ter Arkh. 2000;72(8):
50-54.

Apfelbaum M, Vauge P, Zigler O, et al. Long-Term Maintenance of Weight Loss After a Very-Low-
Calorie Diet: A Randomized Blinded Trial of the Efficacy and Tolerability of Subutramine. Am J
Med. 1999;7:189-198.

Foreyt JP, Poston WS II. The Role of the Behavioral Counselor in Obesity Treatment. J Am Diet
Assoc. 1998;98:527-S30.

Perri MG, Nezu AM, Pattie ET, McCann KL. Effect of Length of Treatment on Weight Loss.
J Consult Clin Psychol. 1989;57:450-452.

Tate DF, Wing RR, Winett RA. Using Internet Technology to Deliver a Behavioral Weight Loss
Program. JAMA. 2001;285;1172-1177.



5 Assessment and Management
of Depression in Cardiac
Rehabilitation Patients

Krista A. Barbour, PhD

CONTENTS

PREVALENCE OF DEPRESSION IN CARDIAC PATIENTS 45
PROGNOSTIC VALUE OF DEPRESSION IN CHD 45
DEFINITIONS OF DEPRESSION 46
ASSESSMENT OF DEPRESSION IN THE CARDIAC

REHABILITATION SETTING 46
MANAGING DEPRESSION IN CR 47
TREATMENT OF DEPRESSION IN CARDIAC PATIENTS 48
SUMMARY AND FUTURE DIRECTIONS 50
REFERENCES 51

PREVALENCE OF DEPRESSION IN CARDIAC PATIENTS

The relationship between depression and coronary heart disease (CHD) is well
documented (7). Relative to the primary care setting, in which the prevalence is 5-9%
(2), depression is highly prevalent in cardiac patients, with estimates ranging from 15
to more than 40% (3). Less is known about the prevalence of depression in patients
enrolled in cardiac rehabilitation (CR) programs, but a recent study of patients entering
a phase II program found that approximately 26% of patients met diagnostic criteria
for a depressive disorder (4).

PROGNOSTIC VALUE OF DEPRESSION IN CHD

Significant evidence exists identifying depression as a powerful and independent
risk factor for cardiac outcomes [for a review, see (3)], including cardiovascular events
[e.g., recurrent myocardial infarction (MI)] (5) and mortality (6).

Given the association between depression and cardiac outcomes and the desire
to improve the quality of life of depressed patients, assessment of psychological
functioning is an essential part of CR programs. Indeed, routine screening for depression
has been recommended by the Board of the American Association of Cardiovascular
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and Pulmonary Rehabilitation (7). In the following sections, depression will be defined
and commonly utilized methods for assessing depression will be described.

DEFINITIONS OF DEPRESSION

Definitions of “depression” vary from a patient’s endorsement of a few key
symptoms (e.g., sadness and tearfulness) to that of a clinical diagnosis, such as major
depressive disorder (MDD), which is based upon well-defined diagnostic criteria. The
diagnostic criteria for MDD, taken from the Diagnostic and Statistical Manual of
Mental Disorders-fourth edition (8), are summarized in Table 1.

Although CR patients who meet criteria for MDD merit particular attention by CR
staff, it has been shown that even the presence of depressive symptoms that are sub-
threshold for MDD also confers increased risk of mortality (6). Thus, it is important
to screen all patients entering CR programs.

ASSESSMENT OF DEPRESSION IN THE CARDIAC REHABILITATION
SETTING

The gold standard for assessment of mood disorders is a structured diagnostic
interview administered by a trained mental health professional. The result of such an
interview would be a determination of whether MDD is present. However, such an
assessment in most CR settings is impractical and probably not necessary, given the
importance of sub-threshold depressive symptoms in relation to patients’ quality of life
and cardiovascular prognosis. Thus, CR staff need tools designed to quickly screen
for degree of depressive symptoms. On the basis of the results of such depression
measures, staff can then make decisions about intervention and, if necessary, referral
to the appropriate mental health professional.

Table 1
Summary of DSM-IV Diagnostic Criteria for Major Depressive Episode

Five (or more) of the following symptoms are present during the same 2-week
period and represent a change from previous functioning [note: at least one of the
symptoms has to be either (1) or (2) below]

Depressed mood most of the day, nearly every day
Diminished interest or pleasure in all or most activities
Significant change in weight or appetite

Insomnia or hypersomnia

Psychomotor agitation or retardation

Fatigue or loss of energy

Feelings of worthlessness or guilt

Diminished ability to think or concentrate

Recurrent thoughts of death or suicide

O 00 JON N A~ W=~

The symptoms cause clinically significant distress or impairment, are not due to the effects of a
substance or general medical condition, and are not better accounted for by bereavement or other psychi-
atric disorder.
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Many self-report measures are available to assess the severity of depressive
symptoms. These questionnaires generally consist of a series of written questions with
multiple-choice responses that patients complete on their own. Widely used examples
include the Beck Depression Inventory (BDI) (9), the Center for Epidemiological
Studies Depression Scale (CES-D) (10), and the Hospital Depression and Anxiety
Scale (HADS) (11). These measures, administered when patients begin participation
in CR, provide a picture of the type and severity of depressive symptoms. Staff should
pay special attention to responses to items that inquire about suicidal ideation and
hopelessness. Patients who endorse such items should be carefully monitored and the
appropriate care provider consulted (e.g., the patient’s cardiologist or primary care
provider).

It is important to remember that self-report questionnaires are not designed to
allow for the identification of MDD and are not a substitute for diagnostic clinical
interviews. Instead, these screening questionnaires allow CR staff to triage each case
and develop a plan at the time of enrollment (i.e., one patient’s depressive symptoms
may be mild enough to manage within the CR setting, whereas another patient may
benefit from referral to a mental health provider for further evaluation of mood).
Often, it is not practical for a mental health specialist to assist in the interpretation
of these questionnaires; so, specific screening questions have been developed for use
by primary care physicians. For example, the Primary Care Evaluation of Mental
Disorders (PRIME-MD) is an assessment procedure intended to detect psychiatric
disorders in primary care patients (/2). Two specific questions from the PRIME-MD
may be especially useful in identifying patients who may need to be further evaluated
for MDD (13) and are included in the Feature Box.

PRIME-MD Depression Screening Questions
During the past month, have you been bothered by

e little interest or pleasure in doing things,
e feeling down, depressed, or hopeless?

Note: A positive screen is indicated if either question is answered with “yes.”

MANAGING DEPRESSION IN CR

For depressed patients who are considered appropriate to enter CR (e.g., they are not
suicidal, and their depression is not so severe as to prevent active participation), the
question arises as to how to manage depressive symptoms that may affect the course
of CR participation and adherence. Some common symptoms of depression, such as
fatigue and loss of interest in people and activities, may interfere with adherence
to CR. In fact, depression is related to lack of adherence to treatment regimens in
general (/4) and CR specifically. For example, results of several studies of depressed
patients enrolled in CR programs have demonstrated that depression at program entry is
predictive of number of sessions attended as well as drop out (/5,/6). Thus, identifying
and monitoring patients with depression is crucial in the CR setting. These patients may
require continued efforts by staff to keep them engaged in the program (see Table 2
for a list of strategies to promote adherence in patients enrolled in exercise programs).
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Table 2
Strategies for Enhancing Exercise Adherence in Cardiac Rehabilitation

e Most important, work to establish good rapport with patients. Positive feedback and
attention from rehabilitation staff can go a long way toward promoting adherence.
(This may be especially true for patients who are depressed.)

e As part of the orientation to cardiac rehabilitation, review with patients their personal
barriers to participation (e.g., child care responsibilities and transportation issues).
Once barriers have been identified, staff may problem solve with patients about ways
to overcome or minimize these obstacles.

e Educate patients about the health and mood benefits of exercise. Elicit from and
remind patients of their personal reasons for exercising.

e Many patients benefit from the social support that comes with being involved in
cardiac rehabilitation. Interaction with other individuals who are experiencing similar
health problems can help to keep patients motivated.

e Patients are more likely to adhere to exercise training if the experience is an
enjoyable one. Work with patients to increase their satisfaction with the program
(e.g., switching equipment used and increased interaction with other patients).

e Assist patients in the development of realistic exercise goals (e.g., gradual increase in
exercise time).

e Encourage patients to reward themselves for participation in exercise. Positive
reinforcement for exercise is very important. Even simple rewards (e.g., purchasing a
new book or CD) can be powerful motivators.

e Re-establish contact with patients as soon as possible following a cardiac event or
hospitalization. Early intervention is crucial in getting patients back on track.

e As much as possible, engage patients’ family members. They are often a valuable
resource in offering encouragement for patients’ participation in exercise.

e Remember that untreated depression is likely to reduce adherence to exercise.
Encourage patients to seek treatment for depression if relevant.

TREATMENT OF DEPRESSION IN CARDIAC PATIENTS

In their recent review of psychosocial risk factors in CHD, Rozanski and colleagues
(17) recommend a stepped care plan of intervention when managing psychologically
distressed patients in clinical practice. In this approach, the level of intervention depends
on the severity of distress. For example, a patient experiencing a moderate degree
of depression may be monitored more closely by staff (e.g., more frequent telephone
contact and efforts to enhance motivation and adherence), whereas a patient with more
severe depression would be referred to a mental health professional.

Sometimes, a patient’s level of depressive symptoms appears to interfere with his/her
participation in CR, and it is felt that referral for more intensive intervention is needed.
The following section reviews treatments that have been demonstrated to improve
depression in cardiac patients.

Pharmacological

One large randomized clinical trial (RCT) (/8) has been conducted to evaluate the
safety and efficacy of the antidepressant medication sertraline in depressed patients
with MI or unstable angina. In this trial, 369 patients were randomized to receive
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either sertraline or placebo for 24 weeks. It was found that sertraline was safe for
use in this population, but the medication resulted in only modest improvement in
depression. Despite this small effect in the overall study sample, analyses including
only those patients with recurrent MDD or severe MDD demonstrated that sertraline
was consistently superior to placebo. Thus, it appears that this medication may be a
viable treatment option for this subset of depressed cardiac patients.

Evidence-Based Psychological Treatments

Several empirically supported psychological interventions exist for treatment of
depression in noncardiac samples. However, only one of these, cognitive behavioral
therapy (CBT), has been tested in an RCT of CHD patients diagnosed with MDD
(19). In this multi-center trial, 2481 post-MI patients with depression and/or low social
support were randomized to the CBT intervention or usual care. CBT was delivered
in both individual and group format and was focused on teaching patients about
the relationships among thoughts, behavior, and emotion (with the rationale that the
modification of thoughts and behaviors can result in an improvement in depression),
as well as training in assertive communication. Results indicated that patients in the
CBT intervention experienced a significant improvement in depression relative to the
usual care group.

Other psychosocial interventions (e.g., stress management) targeting depressive
symptoms (not documented MDD) in CHD patients have had mixed results in terms
of symptom reduction (20). In sum, evidence suggests that psychological treatment is
effective in improving depression in CHD patients.

Several studies have also assessed the degree to which psychological treatments for
depression affect health outcomes (e.g., recurrent cardiac events and mortality). The
data are mixed in terms of the benefit of these interventions for cardiac outcomes.
For example, in the trial of CBT for CHD patients described above, the intervention
group did not differ from the usual care group in cardiac outcomes (/9). It has been
suggested that the failure to affect cardiac prognosis in some studies is due to the
modest improvement demonstrated in (or failure to modify) depression scores (21).
Additional well-designed RCTs are needed to determine the effect of well-conducted
and effective psychological treatment interventions on cardiac outcomes.

Exercise

Exercise training is an integral part of CR programs. In addition to the cardiovascular
benefits of aerobic exercise, there has been a growing literature on the psychological
benefits of regular exercise. Specifically, evidence exists supporting the value of
exercise in reducing depressive symptoms in both healthy and clinical populations (22).

In a community sample of noncardiac patients, exercise was compared to antide-
pressant medication in the treatment of MDD (23). Patients were randomized to super-
vised exercise, an antidepressant medication (sertraline), or a combination of exercise
and medication. The 16-week exercise treatment consisted of three weekly sessions of
aerobic activity. By the end of the treatment period, each of the three treatment groups
experienced a significant reduction in depression. The treatments did not differ signif-
icantly from one another in efficacy. At 6 months post-treatment (24), it was found
that patients assigned to exercise alone endorsed lower rates of depression than did
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those receiving medication or a combination of exercise and medication. In addition,
only 9% of remitted participants in the exercise group relapsed compared with more
than 30% of participants in the medication and combination groups. It was also found
that 64% of participants who received the exercise treatment continued to exercise
following completion of the program. Self-reported exercise among all participants was
associated with a 50% reduction in risk of depression 6 months after study completion.
These results suggest that aerobic exercise may be a viable alternative to medication
in the treatment of MDD.

Several studies have examined the effect of exercise training on depression in cardiac
populations. In general, results of these studies indicate significant improvements in
depressive symptoms upon completion of exercise training (22). For example, in a
sample of over 300 patients enrolled in CR after suffering a cardiac event, 20% of
patients reported elevated depressive symptoms. At the end of the 3-month aerobic
exercise training period, two-thirds of the initially depressed patients reported resolution
of their depressive symptoms. Additionally, the depressed group demonstrated signif-
icant improvements in other quality-of-life variables (25). However, it is not clear how
much of this improvement can be specifically attributable to the exercise component
of the program. Taken together, these results suggest that exercise training ameliorates
depressive symptoms in both noncardiac and cardiac populations.

SUMMARY AND FUTURE DIRECTIONS

In sum, depression is quite common in patients with CHD and is a significant
risk factor for cardiac outcomes. Patients should be screened for depression at entry
to CR programs, using either a few verbal screening questions or a standardized
depression questionnaire. Depressed patients enrolled in CR programs will require
more attention to insure continued adherence and close monitoring to rapidly intervene
should depressive symptoms worsen. Several treatments have shown some success in
treating depression in cardiac patients, including antidepressant medication (sertraline),
psychological interventions (such as CBT), and exercise training. Patients who endorse
significant depressive symptoms should be approached in an empathic manner and
encouraged to seek treatment to improve quality of life and cardiac outcomes. (It is
often helpful to normalize the experience and treatment of depression when speaking
with CHD patients. Patients can be educated regarding the prevalence of depressive
symptoms in CHD patients as well as the association between mood and cardiac
outcomes.)

Depression in CR

e Important to screen for depression, using an interview or survey tool.
e There are several potential treatment options for individuals who endorse
depressed mood.
CBT under the guidance of a trained professional.
Antidepressant medications.
Exercise therapy as a part of CR.
e Extra efforts to monitor and maintain involvement of such patients is optimal.
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In future research, more attention should be paid to uncovering the mechanisms of the
depression-cardiac outcome relationship. For example, as described earlier, depression
also is a predictor of nonadherence, and it is possible that nonadherence accounts for
the observed relationship. In addition, many of the studies that have examined treatment
of depression in cardiac patients have methodological flaws (e.g., small sample sizes
and no control group). Thus, more well-designed depression intervention trials with
cardiac patients are needed.

Finally, most of what is known about the relationship between depression and cardiac
prognosis has been largely derived from studies in men only (6). It will be important
for future clinical trials to focus on women as well as ethnic minorities, who also
have been underrepresented in this research. Such studies will inform treatments for
depression that are tailored to subgroups of CHD patients.
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BACKGROUND ON THE PSYCHOSOCIAL RISK FACTORS

Five psychosocial risk factors have been consistently linked with the development of
heart disease and worse prognosis for those with the disease (/,2): depression, anxiety,
social isolation, hostility, and unmanaged stress. Leaders in the field of behavioral
cardiology group these psychosocial risk factors into emotional factors (depression,
anxiety, anger, or hostility) and chronic stressors (including low social support, low
socioeconomic status, work stress, marital stress, and caregiver strain) (3). Others
describe the psychosocial factors as stressors themselves (4). However, all agree that
they are important in managing cardiovascular disease because they contribute to both
the pathogenesis of heart disease and its aggravation by mechanisms independent from
those of traditional risk factors (2). The specific roles of depression and anxiety in
heart disease are discussed elsewhere in this text, while the significance of hostility
and social support are important to mention before delving further into the role of
stress.
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The Five Major Psychosocial Risk Factors
Emotional Factors

e Depression
e Anxiety
e Hostility

Chronic Stressors

e Social isolation
e Unmanaged stress

ROLE OF THE TYPE A BEHAVIORAL PROFILE AND HOSTILITY

Since 1959, researchers have studied a series of behaviors that led a 1978 independent
panel for the National Institutes of Health to conclude that this cluster of behaviors
[termed the “Type A behavioral profile” (TABP)] was an independent risk factor
for the development of heart disease (5). The TABP centered around an individual’s
struggle to achieve or accomplish more and more in less and less time, often in
the face of perceived opposition from other people. Prospective studies of incidence
showed that otherwise healthy people with this profile were roughly twice as likely
to develop some manifestation of heart disease (6,7). However, risk ratios as high as
7.9 were reported for specific groups and circumscribed outcomes: 10-year incidence
of myocardial infarction in white collar men (8). Independent researchers also showed
that the TABP was strongly associated with the degree of coronary artery blockage in
patients (9,10). Researchers began to study the components of the profile separately
following the publication of mixed findings on the predictive validity of the TABP in
developing heart disease (/1,12) as well as in recurrence of such (/3—15). Although
some of the controversy stemmed from differences in the difficult measurement of
the TABP, particularly the interpersonal aspects (16,17), it also became clear that the
TABP was not the seminal psychosocial risk factor. Three components have been
described: a sense of time urgency (hurry sickness), free-floating hostility, and intense
competitiveness.

Researchers at Duke surmised that hostility and bottled-up anger may have more
damaging effects on the heart, and may increase circulating stress hormones that can
have a long-term effect on the cardiovascular system (/8). They, as well as other
researchers, demonstrated that hostility is an even better predictor of heart disease than
is the TABP (79,20). Although there have also been negative findings (2/-23), the
preponderance of work supports the predictive validity of hostility for heart disease
incidence, morbidity and mortality (24,25). Additional work pointed out that hostility
is a complex construct with cognitive, affective, and behavioral components. It appears
that interactions in these components drive the hostility—heart disease relationship
rather than the tendency to experience distressing emotions such as anger, resentment
and suspicion (26-28). Moreover, although much of the research on Type A was
conducted on White men, the research on hostility has been validated with a wider
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sociodemographic population and appears to be evident earlier in the disease process.
Hostility measures have been linked to findings of subclinical atherosclerosis (3,27).

LOW SOCIAL SUPPORT

The importance of social and emotional connection for both heart disease incidence
and prognosis has been well-established for several decades (/). Heart disease patients
with lower levels of social connection are three to five times more likely to die
prematurely (29-32). In addition, social isolation has been shown to predict mortality
in Type A men, whereas high levels of social support are related to lower levels
of coronary artery disease (33). Thus, strong social support appears to exert some
protective influence over the potential long-term health consequences of the TABP.
Many believe that social support is perhaps the most important psychosocial buffer of
stress (30,32), and others point to its direct role in heart disease (7).

PSYCHOLOGICAL DISTRESS

One construct that may link the psychosocial risk factors has to do with the presence
of psychological distress. Indeed research with cardiac patients in the laboratory
(34-36) and natural environments (37) has indicated that mental and emotional stress
can result in myocardial ischemia and is associated with a several fold increase in
occurrence of subsequent fatal, and nonfatal, cardiac events (38). Specifically, studies
of stressful conditions (ranging from earthquakes to emotional stress in daily life) cite
relative risks for myocardial infarction and acute cardiac death between 1.8 and 3.0,
with an increase in mortality noted between 22 and 34%. Moreover, health researchers
have shown that psychological stress can have a deleterious influence on an individual’s
health status and may also interfere with the performance of health behaviors. High
perceived stress has been associated with increased alcohol consumption, smoking,
reduced levels of exercise, poor nutritional habits, increased susceptibility to infectious
disease processes, and shorter periods of sleep (30,39,40). All of these factors can
undermine healing in rehabilitation.

Although they may have separate pathophysiological mechanisms, even the
emotional factors are clearly intertwined with the problem of stress. For example,
hostility can result from, and lead to, increased interpersonal stress, exacerbating both
the frequency and the intensity of the stress response. It is also well established that
chronic levels of elevated stress set individuals up for development of depression
(39.41).

EFFICACY OF STRESS MANAGEMENT INTERVENTIONS

The robustness of psychosocial findings has led to multiple clinical trials examining
the benefits of psychosocial intervention for heart patients. Methodologically, this
intervention research is still in its infancy. Treatment of stress as a risk factor in
cardiac rehabilitation is quite inconsistent. First, the delivery of stress management
or other forms of psychological care is not a standardized part of cardiac rehabil-
itation (3,36). Where it is standardized, the programs are heterogeneous and make
it complex to study the efficacy of such interventions (42,43). Many programs also
address multiple psychosocial risk factors through the same modality, and others
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address one psychosocial risk factor (e.g., stress) through multiple modalities. Either
way, it is difficult to discern efficacy for specific approaches for specific risk factors.
Nonetheless, several reviews have been conducted to evaluate the efficacy of stress
management programs as part of a multi-factorial cardiac rehabilitation program. Each
meta-analysis has differed in its selection of studies and thus in its conclusions. Three
reviews in the late 1990s demonstrated a positive impact on morbidity and mortality
for myocardial infarction patients who participated in a psychological intervention
(43—45). The protective effect of the psychological intervention was shown for up to
2 years (45). A Cochrane review was then completed in 2005 using more systematic
methodology. Randomized, controlled trials published by December 2001 of adults
with coronary heart disease that had at least six months follow-up were included. Of
the 36 trials that met such criteria, 18 were identified as having a stress management
component (versus other psychological intervention). The authors concluded that there
was a reduction in nonfatal re-infarctions in the eight trials reporting this outcome, but
no strong evidence was found for an effect on total mortality (based on ten trials), on
cardiac mortality (using four trials), or for revascularization (in seven trials) (46). The
authors point out that the trials were generally poor in quality and extremely hetero-
geneous, that the two largest trials had null effects even for nonfatal re-infarction, and
that there was statistical evidence of publication bias. Small reductions in anxiety and
depression were noted for stress management interventions considered separately (46).

Other reviews demonstrate that the equivocal findings in outcome studies can
be explained by the fact that studies which failed to reduce distress also failed to
reduce mortality or event recurrence (42). Still others question the potential role of
the intensity of relaxation training. For example, in a review of 27 controlled trials,
with the exception of reduction in heart rate, outcome effects were small, absent,
or not measured when abbreviated relaxation therapy was offered (3 hours or less of
instruction). However, when > 9 hours of supervised relaxation training and discussion
were provided, improvements were seen in physiological measures (resting heart rate,
heart rate variability, exercise tolerance, and high-density lipoprotein cholesterol),
psychological outcomes (reduction in state anxiety and depression), cardiac indicators
(reduction in angina frequency, arrhythmia occurrence, and exercise-induced ischemia),
recurrent cardiac events, and cardiac death (47).

As the greatest impact is seen for those whose distress is reduced, a resource-
limited facility should consider stratifying patients based on self-perception of distress.
Further support for the use of a patient-centered screening instrument for distress is
offered in a study of 26 rehabilitation programs in Germany. Slightly higher predictions
for effectiveness in rehabilitation are found when patients’ self-assessments of stress
are utilized in planning psychosocial interventions and care versus predefined goals,
a practice which reportedly is uncommon (48).

KEY COMPONENTS TO STRESS MANAGEMENT

The biggest challenges in providing patients with adequate stress management skills
are (i) convincing them of the importance, (ii) providing adequate training and opportu-
nities for guided practice in regulating physiological stress reactivity, and (iii) providing
training in shifting perceptions and beliefs to encourage continued stress management
and healthy behaviors after the acute crisis passes.
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ENGAGING THE PATIENT

Many patients fail to understand the physical impact of stress and its role in heart
disease. Patients must be able to link their personal experiences of stress with the
physiological mechanisms of heart disease to give stress management credibility and
encourage the significant amount of behavioral attention needed to consistently alter
stress. Robert Sapolsky’s (39) theory of stress and heart disease provides an excellent
basis to teach patients the rationale for stress management in a tangible and easily
understandable way. It may be helpful to explain that we have nearly identical bodies
to those of our ancestors 10,000 years ago from the perspective of the autonomic
nervous system; yet, our societies are totally different. When faced with a predator,
our ancestors needed to physically escape for survival, to either fight or flee (hence the
term “fight or flight” response). Patients can easily understand that survival outweighs
the body’s need for day-to-day functioning when a physical threat is encountered. They
gain significant insight when told that despite our physical bodies being quite similar
to those of our ancestors, we live in a dramatically different society. When you ask
patients what they find stressful, they can begin to understand how grossly different
today’s stressors are from physical predators; our stressors are more psychological or
cognitive in nature rather than physical. When the stressful event is physical in nature,
as well as infrequent and time-limited, the sympathetic nervous system response thus
provides survival. Once the crisis passes, day-to-day functioning of the body should
again become paramount, and the activity of the parasympathetic nervous system
governing this increases, generating the “relaxation response” (49). In our current
society, however, the stress response is constantly and automatically triggered without
adequate engagement of the relaxation response. This process can actually create heart
disease or worsen it.

To make this process personally meaningful, it is helpful to have patients imagine
that the stressor they face is not an actual predator, but rather being stuck in traffic. The
process is, of course, complicated by multiple lifestyle factors and genetics, but the take-
home message is the same. It is helpful to teach patients that the impact of repeatedly
generating the stress response without allowing the body to recuperate adequately is
toxic. When the blood pressure response is chronically triggered (39,50), the smooth
inner lining of the arteries becomes damaged throughout the body, particularly at
points where one artery branches into two arteries. Whereas the damage is microscopic,
the tearing of the lining allows for the accumulation of fatty acids, released into
blood for energy, to work their way under the lining and begin to thicken the arterial
walls. Elevated levels of blood sugar contribute to the “thickening” process as well
by providing starches to the formation of these fatty deposits (called plaques). Add in
a high-fat diet and the formation of plaques are amplified. In addition, platelets are
released as a function of the stress response (38). In the absence of physical activity
(e.g., one is sitting in a car), the clumping together of circulating platelets furthers the
disease process by adding to the deposits forming at the tears. It is instructive to explain
that even the immune system, which is less functional during times of chronic stress,
contributes to the process through the role of inflammation, although the mechanisms
for this are just now being studied (57).

The key for patients is to link their personal experiences of the stress response with
heart disease. When talking with patients about sources of stress, know that women
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have significantly different sources from men (52,53) and appear to be at even higher
risk for psychosocial distress particularly following cardiac hospitalization (53,54).
In fact, effective delivery of psychological services necessitates distinct attention to
gender differences in perception of stress and outcomes (42,54). All patients, however,
must understand that they now have the power to directly impact heart disease by how
they choose to cope with stress. For the above example, point out that when sitting in
a car, the patient can choose to smoke to relieve tension or to practice deep breathing
to lower the stress response. The former choice will further weaken the lining of the
vessels and lower “good” cholesterol that will undermine the body’s attempt to rid itself
of bad cholesterol. The latter will induce the relaxation response. Similarly, the patient
can choose to drive through McDonalds and take in a Big Mac and fries or choose to
talk to a friend or journal to get a better perspective. The former choice will increase
the fatty acids circulating in the blood that can worsen plaque. The latter choice can
enhance the immune system. As one more option, point out that after parking the car,
the patient can choose to drink a six-pack to take the edge off the worry or frustration
or choose to exercise. The former choice can eventually raise blood pressure, whereas
the latter will subsequently trigger the relaxation response. Remind them that when
our ancestors “fought” or “fled” from stressors, they naturally performed exercise that
our industrial, ever-efficient society makes easy to avoid (e.g., we drive rather than
walk, use electronic devices to perform manual labor, etc.). Explain that choices in
how to cope with stress tend to relate to lifestyle. Nutrition and exercise are thoroughly
covered in other chapters of this text.

To reiterate the bottom line, we can count on our bodies and minds to trigger the stress
response in reaction to multiple stimuli. On the contrary, because our environments are
so demanding in terms of sensory stimuli, the parasympathetic system’s “relaxation
and recuperation response” will not be automatically triggered; it must be consciously
generated.

STRESS MANAGEMENT

Although there are multiple models of stress management (42,55) beyond the scope
of this chapter, there are two aspects that are central for cardiac rehabilitation patients:
(i) the regular elicitation of the relaxation response and (ii) learning to shift perceptions
and beliefs that tend to increase the frequency of the stress response and undermine
healthy behavior patterns. It is helpful for patients to understand that they must create
the relaxation response on a daily basis. The metaphor of a cup is useful, with the
liquid in the cup representing one’s stress level. If the cup is full, any small drop causes
overflow. That small drop may be another driver behaving erratically, a child asserting
autonomy, or a spouse who has not picked up the laundry. If the level of stress in the
cup is lower, the “drops” can be handled with greater flexibility and thoughtful choice.
As “overflowing” undermines health, it is imperative to have multiple ways to lower
the cup on a daily basis. First, it is important for patients to understand that ample
and safe exercise, healthy nutrition, and adequate sleep are important ways to “lower
the cup.” Next, it is important to teach them multiple ways to generate the relaxation
response.
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TECHNIQUES FOR ELICITING THE RELAXATION RESPONSE

There are various techniques that evoke the relaxation response. Although several are
more evidence-based than others, the most effective technique for a given patient is the
one that he/she will use repeatedly. As all active relaxation techniques alter sympathetic
activity, decrease oxygen consumption, reduce respiration rate, and lower heart rate
and blood pressure, many believe that no single technique is superior to another (56).
As more sophisticated methodology emerges to clearly specify the micro-mechanisms
behind the relaxation response, we may find that certain approaches are better for
certain conditions. Transcendental meditation, for example, has been claimed to be
superior to relaxation techniques for the reduction of trait anxiety, and an excellent
case is made for its use with heart disease patients (57). At this point in the science,
however, it appears that the selection of a specific relaxation technique to practice is
less important than the fact that it gets practiced routinely. In fact, one review of cardiac
rehabilitation programs that taught stress management noted that those programs that
included a minimum number of 9 hours of relaxation training provided the strongest
impact on well-being as well as health indices (47). Provision of training for only
3 hours was only minimally effective.

Skills to train patients on the generation of the relaxation response include
breathwork, progressive muscle relaxation (PMR), various forms of meditation, and
self-hypnosis. Breathwork is perhaps the easiest and shortest way to help patients
experience the relaxation response. First, patients can easily understand the behavioral
rationale-once they understand that the breath, unlike most body systems, is under
both voluntary and involuntary control. As respiration is closely connected to heart
rate, they can actually drop their heart rates by slowing the breathing rate. This, in
turn, will lower blood pressure and subsequently alter the body’s automatic cascade
of stress hormones. Second, learning breathing techniques can help give patients back
a sense of control. Loss of control of one’s own body is a salient part of cardiac
events and continues to be a significant driver of stress after the event. By utilizing
proper breathing techniques, one can learn to down-regulate the sympathetic nervous
system and regain a sense of control. Third, simple techniques such as diaphragmatic
breathing and the 4-7-8 breath are straightforward and easy to teach (58). They are
best offered as an immediate tool and as an introduction to learning more intensive
techniques. Such simple breathing techniques alone, however, are necessary, but not
sufficient, because they are rarely practiced consistently for sufficient time periods on
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a daily basis. Clinical experience suggests that 20 minutes of practice one to two times
per day is needed, although no empirical work is available to support this common
recommendation.

Most patients experience deep breathing as a pleasant state, although the more tightly
wound Type A patient may find it uncomfortable to slow down and focus on breathing
until the skill is mastered. Such patients tend to initially downplay the importance of
breathwork and may feel awkward learning breathing skills when they believe that
breathing should be automatic. It is important to underline that in the hectic pace of
life, slow and deep breathing is not automatic, and learning to breathe in a way that
triggers the relaxation response is essential.

A somewhat longer, and highly useful approach to achieve the relaxation response is
PMR. Originated by Edmund Jacobson and later abbreviated by Wolpe and others, PMR
is the most common relaxation technique used in the peer-reviewed stress management
literature. PMR is a systematic tensing and releasing of 16 large muscle groups. While
attending to a specific muscle group, muscles are tensed for a brief period (5-7 seconds)
and then released/relaxed for 30 seconds. With practice, one initially learns to combine
the active tensing and releasing of the 16 muscle groups down to four, thus allowing
the experience of total body relaxation in a relatively short time. Later training allows
one to passively reach the same state of relaxation through the use of the mind rather
than active use of the muscles (59). This skill is easily learned and utilized to reduce
the general level of sympathetic arousal but does take consistent practice and training
time. Forty minutes of practice per day is originally recommended, and this gradually
reduces to about 20 minutes at least once per day after 4-6 weeks of training. Stress
management research to date indicates that PMR demonstrates the strongest impact on
physiologic outcome variables. PMR has been shown to reduce hypertension, reduce
chronic pain in various medical conditions, and help manage mood states of anxiety
and depression (60).

A third practice that induces rest and recuperation response is meditation. Although
there are many forms of meditation, there are several forms that have received
the greatest degree of attention from medical researchers: transcendental meditation,
Benson’s respiratory one meditation, and mindfulness meditation. Although the
psychophysiological mechanisms of meditation are currently under intense study
and there are some equivocal findings, most agree that meditation reduces oxygen
consumption, decreases heart and respiration rates, diminishes blood lactate levels,
elevates mood states, improves immune functioning, changes brain wave activity, and
improves hormone levels (60). Furthermore, unlike other relaxation practices, regular
meditation practice has been found to lead to positive behavior change outside of the
meditative state (60,61) that is extremely useful for cardiac rehabilitation participants.

Methods of Inducing the Relaxation Response

Breathwork.

PMR.

Meditation.

Hypnosis and self-hypnosis.
Guided imagery.




Chapter 6 / Stress Management 61

Breathwork, PMR, some types of meditation (not mindfulness), and hypnosis are
easily and commonly augmented by the use of guided imagery, a technique whereby
individuals use their “mind’s eye” to visualize a place of comfort, relaxation, safety, and
serenity that they remember. By accessing all of the senses associated with that memory,
individuals re-experience relaxation, thus reducing sympathetic nervous system arousal.
Although it has not been specifically studied with cardiac patients, the benefits of
imagery have been shown in treatment of various disorders including headaches, breast
cancer, diabetes, skin ailments, arthritis and severe burns (60).

One other approach that has been unequivocally shown to deepen the relaxation
state is hypnosis/self-hypnosis (62). Although not well studied in cardiac patients, the
effectiveness of hypnosis has been demonstrated in the treatment of multiple medical
conditions presumably through its ability to engage the relaxation response. Such
conditions include angina, hypertension, migraine, insomnia, chronic pain, duodenal
ulcers, irritable bowel syndrome, and nausea associated with chemotherapy and
pregnancy (55).

Thus, breathwork, PMR, meditation, guided imagery, and self-hypnosis are all
valuable tools for eliciting the relaxation response. The key for patients is daily practice
of such techniques. Understanding the interests and abilities of patients is central to
help them choose the best way to engage the relaxation response.

SHIFTING PERCEPTIONS AND BELIEFS

The stress response is triggered when one perceives a threat or challenge to goals
or well-being. Thus, individuals may avoid or lessen a stress response by learning
to interpret stimuli and events differently. Even more importantly, individuals can
learn to decrease stress from internal sources (e.g., thoughts and beliefs) that are
often outside of awareness and perpetuated unknowingly. The human mind constantly
provides a “running commentary” on life, full of judgments and reviews of our
environment, behaviors, feelings, sensations and thoughts. For example, “I have to
remember to call my sister. I cannot believe that guy is driving so crazily. I wonder
what Bill learned in his review. Oh, cute shoes.” Interestingly, the running commentary
can perpetuate unhealthy perceptual patterns unless they are brought into conscious
awareness. Meditation, mentioned above as a way to engage the relaxation response,
is an excellent tool to use to bring this running commentary into awareness. Once in
awareness, the automatic thoughts can be reworked, shifting habitual ways of thought.

One significant driving force behind the running commentary is belief systems, most
of which are also out of awareness. People assign meaning to perceived stimuli based
on their beliefs. In other words, patients’ beliefs set the stage for perception and inter-
pretation of events in the world; thoughts then determine how stressful a situation is
perceived to be. Is the driver “out to get you” or “distracted by his/her own worries?”
Is the slow-moving line due to “some incompetent clerk who doesn’t appreciate your
time” or “a new learner with a first job trying to better him/herself?” (D. Ulmer,
personal communication, December 1995) who was seminal in the Recurrent Coronary
Prevention Project (63) described the impact of a common belief for people with a
TABP: “My worth is dependent on how much and how well I accomplish.” Such a
belief can set up a negatively reinforcing cycle that leads individuals to set unrealisti-
cally high goals, feel pressured, move at a highly rapid pace, experience and express
frustration at common setbacks, and ultimately emotionally isolate themselves in the
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pursuit of achievements. When emotional connection is lacking, individuals with this
belief do not gain a sense of self-worth from interpersonal relationships, from a feeling
of being loved, or even a recognition of character traits. So, they default to the compen-
satory belief that their worth stems from achievements, thus further ingraining both
the belief system and the behavior patterns (64).

Beliefs that can significantly increase stress or undermine healthy behavior patterns
for cardiac patients

Failure is a sign of weakness.

If I make a mistake, something bad will happen.

I must be better than everyone else to be good enough.

I must take care of everyone else before I take care of myself.
I must be liked by everyone.

I must do everything perfectly.

I must be rational and in control at all times.

I can only depend on myself.

The good news is that training in cognitive reframing techniques helps individuals
recognize how their perceptions, thoughts, and beliefs influence their appraisal of
situations and ultimately their behavior. Through cognitive reframing or restructuring,
individuals learn to reinterpret situations in a manner that reduces stress. Over time,
they can reframe the ways they habitually perceive things as well as reformulate
general belief systems. The steps to changing automatic thoughts are actually simple,
but sticking to them is much more difficult than it sounds. There is a large body of
research on this process, and these steps are clearly effective if practiced over time.
Furthermore, the impact of beliefs on health and happiness has been well documented
(65-68). The more environmental and social support one has in this process, the easier
it will be. The steps are to

e Recognize automatic thoughts and appraisals.

e Challenge them from a truly curious, rather than judgmental, perspective, noticing the
impact of the interpretation on stress levels and subsequent behavior.

e Consider possible alternative appraisals, whether they are believed. Discuss them with
an objective, trusted person who is willing to point out other perspectives (e.g., a mentor,
coach, or therapist).

e Weigh the evidence for each alternative and imagine the impact of that alternative
interpretation.

e Choose a realistic alternative that would lead to lower stress.

e Repeat it over and over. The more the environment and others support the new alternative
perception or belief, the easier it will be to ingrain the new idea.

e Apply the new appraisal in multiple situations, looking for evidence that it may be true.

e QOver time, notice that the mind offers the new appraisal automatically.

CONCLUSIONS

Psychosocial risk factors have been consistently linked to the pathogenesis of heart
disease and prognosis. Unmanaged stress is one of these factors and plays a significant
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role in the others. Although the efficacy research on stress management in cardiac
rehabilitation is fraught with methodological issues, it appears that psychological
interventions that are successful in reducing distress are also successful in reducing
morbidity and mortality. Key components for providing adequate stress management
interventions include engaging patients through linking the process of heart disease to
their own experiences, helping them to understand the power they have in slowing or
reversing the process through the choices they make in coping responses, providing
adequate training and opportunities for guided practice in generating the relaxation
response, and teaching patients to shift perceptions and beliefs that tend to increase
stress and undermine healthy coping.
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Cardiovascular disease constitutes the major cause of morbidity and mortality in
industrialized nations. Because multiple health behaviors influence the cardiovascular
system and making changes to long-term lifestyle patterns are difficult, effective
behavior change interventions are an essential part of the cardiac rehabilitation (CR)
program, which employs a comprehensive approach to cardiovascular disease risk
factor modification (/). CR programs actively use behavioral approaches to increase
patient participation and adherence in sustainable behavior change efforts. Most patients
come to CR after a major cardiovascular health crisis with the need to address multiple
modifiable behavioral risk factors, such as physical inactivity, active smoking history,
poor dietary habits, excessive weight, and stress. In addition, patients may need to
control other medical conditions that affect cardiovascular health, such as hypertension
and diabetes, that are in turn a consequence of poor behavioral choices. However,
helping patients adhere to treatment and make all the necessary lifestyle changes
remains a continuing challenge for healthcare professionals in the clinical setting in
general and the CR setting in particular. Most health care providers recognize that it is
not enough to simply mention the need for change in the clinic environment. Approaches

From: Contemporary Cardiology: Cardiac Rehabilitation
Edited by: W. E. Kraus and S. J. Keteyian © Humana Press Inc., Totowa, NJ

67



68 C.A. Collins, M.L. Butryn, and E.G. Jennings

to initiate, achieve, and sustain effective behavior change based on the Transtheoretical
Model of Intentional Behavior Change (TTM) (2) and Motivational Interviewing (MI)
(3) techniques are emerging as promising alternatives to more traditional behavior change
approaches.

TRANSTHEORETICAL MODEL OF BEHAVIOR CHANGE

At the heart of the TTM is the assertion that behavior change is an incremental
process that involves specific and varied tasks (2). The model was first developed
to address smoking cessation and maintenance using psychotherapeutic approaches. It
has subsequently and effectively been applied to a broad array of behavioral issues
(4). The TTM defines the change process as a progression through five stages of
change: precontemplation, contemplation, preparation, action, and maintenance (2,4-6).
In the first stage, precontemplation, individuals are highly ambivalent about changing
their behavior and do not intend to take action toward behavior change in the next
6 months. In the contemplative stage, individuals recognize that a problem exists
and seriously about their behavior; however, they are not yet committed. Individuals
in the preparation stage are convinced that the advantages of change outweigh the
disadvantages and are ready to act within the next 30 days. In the action stage,
individuals are successfully altering a behavior for a period of time anywhere between
1 day and 6 months (7). After 6 months of sustained change, individuals progress to
the maintenance stage. The TTM also recognizes that relapse is possible, even likely,
when moving through these five stages (relapse).

Stages of Change (TTM)

Precontemplation.
Contemplation.
Preparation.
Action.
Maintenance.
Relapse.

The TTM offers an integrative framework for understanding the change process,
whether in the initiation, modification, or cessation phase. The change stages provide
a paradigm in which to view the change process, allowing clinicians to understand
the progression, use motivational strategies to facilitate movement through the stages
toward sustainable change, and plan interventions with their patients addressing the
myriad of interactions of behavior changes which are a necessary part of a successful
CR program. The stages of change are a component of the TTM model that has
played an integral role in the development of interventions for behavior change using
a motivational approach (8-10).

MOTIVATIONAL INTERVIEWING

MI is a client-centered, directive method for enhancing intrinsic motivation to
change by exploring and resolving ambivalence (3). MI provides important tools to
promote health behavior change. Recognizing how motivated a patient is to change
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a behavior allows the clinician to address patient goals and barriers to change. Health
care providers can use the principles of MI to increase motivation, moving the
patient through the change process without reinforcing resistance or disagreement. The
technique has been shown to have positive effects on treatment retention and adherence
in several areas of health behavior change (117).

MI is a counseling style that was developed as an alternative to more traditional
treatment methods which tend to use more direct persuasion (/2). It involves a
partnership between client and provider that honors the client’s perspective and own
areas of expertise. The practitioner provides an atmosphere that is conducive rather than
coercive to change, as can be the case with prescriptive advice (3). This perspective
differs from traditional treatment paradigms that view provider—patient disagreement
as a “state of denial” on the part of the patient. MI views provider—patient disagreement
as an opportunity to address ambivalence through eliciting and selectively reinforcing
“change talk,” thereby moving the person toward change. In this approach, the resources
and motivation for change are presumed to reside within the client. In contrast to advice
giving and traditional behavior change counseling, the MI practitioner strategically
uses the client’s own responses to elicit and reinforce talk directed toward change. The
“spirit” of the interaction can be likened to a dance, wherein the practitioner leads a
delicately balanced collaborative effort (3).

This client-centered approach focuses on an individual’s present interests and
concerns. Specifically, MI interactions focus on increasing motivation by using an
empathic style to reduce resistance, develop discrepancy, and support the patient (13).
The counselor actively explores patient barriers and provides a structure for change.
The principles underlying MI help to translate the spirit of the approach into behavioral
strategies that guide the practitioner. The first principle in MI is expressing empathy,
which is demonstrated through active listening techniques. Empathic exchanges
can often prevent resistance from developing. The second principle, developing
discrepancy, involves understanding and amplifying differences between the patient’s
current behavior and his/her goals, values, and self-image (3). The practitioner’s
objective is to tip the balance in the direction of change. The third principle is
responding to resistance. Resistance is seen as the signal to change strategies rather than
to push the patient harder as in more confrontational approaches. The final principle,
supporting self-efficacy, refers to the belief that the patient is the ultimate decision
maker. The practitioner acknowledges that the client has the ability to make the change
using his own resources.

Principles in MI

Expressing empathy.

Developing discrepancy.
Responding to resistance.
Supporting self-efficacy.

Health care settings, such as CR, represent an important channel for delivering
MI, as health care providers can capitalize on the “teachable moment” during which
patients may be more receptive to modifying behaviors (/4). Assessing motivation for
change allows the provider to choose stage-appropriate interventions and develop a
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collaborative relationship with the patient. Discussing a patient’s ambivalence allows
the clinician to explore barriers to treatment and work with the patient to develop
an effective treatment plan for behavior change. Additionally, reinforcing “change
talk” during intervention facilitates development of strategies that can help maintain
change.

MI has been tested with several health behaviors in the context of health promotion
(15). Although MI appears to perform best when used as a prelude to more intensive
substance abuse treatment, it has been shown to be effective in the area of treatment
adherence, diet and exercise change, HIV-risk reduction, and other health-promoting
behaviors (11,16,17). Treatment retention and adherence significantly improve when
MI is added to interventions, and these improvements may be responsible for other
positive outcomes. If MI is offered as a stand-alone intervention, long-term effects
may need to be enhanced by booster sessions or stepped care. When it is used as a
prelude to treatment, however, its effects appear to endure across time, suggesting a
synergistic result of MI and other treatment procedures (/7). Even very brief (5-10 min)
intervention models have been used successfully to address specific health behaviors
such as smoking cessation and dietary changes (/8,/9). These newer approaches, such
as behavior change counseling, incorporate the TTM and principles of MI in an effort
to increase motivation for change in 5-30-min interventions and are designed for use
by various health care providers (10).

EFFECTIVENESS OF MOTIVATION-BASED APPROACHES FOR CR

Few studies have examined the effectiveness of MI or stages-of-change approaches
with CR patients, but those that have been conducted demonstrate promising results.
For instance, patients enrolled in a standard, 12-week outpatient CR program,
who also participated in three brief sessions of MI, significantly increased their
physical activity scores from pre- to post-treatment, and the proportion of partici-
pants who were very inactive decreased from 43 to 11% (20). Although these results
indicate that participants made substantial improvement, without a control group it
is difficult to determine what value was added specifically by the MI component of
treatment.

Several studies that used randomized designs with CR patients provide additional
evidence that motivation-based approaches promote behavior change superior to that
produced by standard treatment. In one study, which demonstrates the effectiveness of
MI for initial behavior change, CR patients who were randomly assigned to participate
in MI in combination with standard treatment had greater improvements at post-
treatment in self-reported stress, physical activity, and dietary fat intake than those who
received standard treatment alone (2/). A second study indicates the success of MI
in the maintenance of behavior change. Patients who had successfully completed 11
weeks of CR were then randomly assigned to participate in a 30-min session based on
the TTM. After 4 weeks, those who participated in the MI session showed significantly
greater increases in their self-reported leisure physical activity than those who did not
participate (22). A third study, conducted with cardiac patients who had chronic heart
failure, randomly assigned participants to three groups: traditional exercise, MI, or a
combination of the two interventions. At post-treatment, those who received MI alone
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or in combination with the exercise program reported greater increases than exercise-
only participants in the level and type of activities in which they were engaged, and
patients in all three conditions increased the distance covered in a 6-min walk test (23).
These preliminary studies demonstrate that MI and approaches based on the TTM have
the potential to result in outcomes that are superior to those achieved with standard
CR, particularly with regard to physical activity.

EFFECTIVENESS OF MOTIVATION-BASED APPROACHES
WITH OTHER POPULATIONS

Additional research needs to be conducted with CR patients to more clearly define the
capabilities of MI or stages-of-change interventions. Until more data are collected, the
field can be guided by preliminary research that has been conducted on the effectiveness
of these approaches in promoting behavior change with groups similar to those targeted
in CR. Such studies include those that use these approaches to target multiple cardiac
risk factors, physical activity, or dietary change in populations other than CR, such as
in primary or secondary prevention programs addressing cardiovascular disease risk.
The findings from these studies have implications for reducing disease risk in the CR
population.

USE OF MI IN REDUCING CARDIAC RISK FACTORS

Motivation-based approaches have been examined as a tool for promoting lifestyle
change in patients at elevated cardiovascular risk. In a randomized controlled trial
conducted with patients at increased risk of coronary heart disease, stages-of-change
intervention participants received between three and five individual sessions and
telephone calls aimed at reducing smoking, decreasing fat intake, and increasing
physical activity (24). At 4- and 12-month follow-up, greater reductions in number
of cigarettes smoked per day and dietary fat intake and greater increases in physical
activity were reported by intervention participants than control participants. Systolic
blood pressure for intervention participants declined more at post-treatment than for
control participants. However, there were no differences between groups at follow-up
in diastolic blood pressure, total serum cholesterol, or body mass index (BMI).

In another study aimed at lifestyle change, hypertensive patients were randomly
assigned to treatment as usual (usual care) or MI provided in either (i) six sessions
or (ii) one session and five phone calls. At post-intervention, the six-session MI
participants had greater decreases in blood pressure and weight than those who received
usual care, and the one-session MI participants had greater decreases in salt and alcohol
intake relative to those who received usual care (25). However, a study that used
a similar design, conducted with patients who had hypertension, type 2 diabetes, or
coronary artery disease, found that at post-intervention and at follow-up 6 months later,
change in blood pressure, fat intake, serum cholesterol, and BMI did not significantly
differ between groups (26,27). Taken together, these studies suggest that, although MI
and stages-of-change approaches can promote behavior change in patients at elevated
cardiovascular risk, it is difficult to produce change in biological markers.
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USE OF MI IN PHYSICAL ACTIVITY PROMOTION

Other interventions have specifically targeted physical activity with MI or stages-of-
change approaches and have shown promising results. In one intervention conducted
at an urban general medical practice, intervention participants who received either
one session or six sessions of MI reported greater increases in physical activity at
post-treatment than controls, but differences were not maintained at 1-year follow up
(28). Studies also have targeted physical activity in diabetic patients. In one study,
diabetic participants who received a 3-month stage-matched intervention reported
greater improvement in physical activity level at post-treatment than participants who
received standard education about physical activity (29). In another study, diabetic
participants who received one session of exercise consultation based on the TTM had
greater increases in physical activity at 5 weeks, as measured by accelerometers, than
those who received standard education about physical activity (30).

Additional stages-of-change interventions for physical activity promotion conducted
with print-based media have consistently found that MI or stages-of-change approaches
can promote initial increases in physical activity, but evidence regarding maintenance
of these changes is mixed (3/,32).

USE OF MI IN PROMOTING DIETARY CHANGE

Changes in dietary intake, another common target of change for CR patients, might
also be promoted with motivation-based approaches. Some research has examined
dietary change in patients at elevated cardiovascular risk. In one study, patients with
hyperlipidemia who were randomly assigned to a three-session, bimonthly MI dietary
intervention had significant reductions at post-treatment in consumption of total fat and
saturated fat, energy intake, and BMI. However, these changes were not significantly
different from those observed in participants who received standard dietary care. Serum
cholesterol did not significantly change in either group (33), although this may be due
more to the lack of the effectiveness of the intervention to change cholesterol in the
study population than to the failure of adopting the promoted behavior itself. In another
study, patients with elevated cholesterol, a high-fat diet, and a diagnosis of diabetes or
hypertension who received stage-matched counseling from a physician and dietician
over a period of 6 months were twice as likely as participants who received usual
care to be in a post-preparation stage for dietary change at post-treatment (34). Fat
intake was significantly lower in the intervention group than in the usual care group
at 6 months but not at 12 months.

Other research has examined dietary change in participants with particular
demographic characteristics. A study found that providing adolescent participants who
had elevated low-density lipoprotein levels with two MI sessions resulted in a signif-
icant reduction in calories from fat and dietary cholesterol and advanced their stage of
change at post-treatment; however, no control group was available for comparison (35).
A study conducted with African-American adults found that participants randomly
assigned to receive self-help materials and three telephone sessions of MI for dietary
change over the course of 1 year increased their self-reported fruit and vegetable intake
at post-treatment more than those who received only self-help or standard education
materials (36). Finally, a study conducted with post-menopausal females found that
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those who received three sessions of MI in addition to a standard dietary intervention
reduced fat consumption more than those who received standard treatment alone (37).
The literature on motivation-based approaches for dietary intake suggests that such
interventions could be useful for changing eating behaviors in CR patients.

CONCLUSIONS AND FUTURE DIRECTIONS

Interventions involving MI and stages of change models have potential to provide
substantial benefits to individuals with cardiovascular disease. MI offers providers a
tool to enhance motivation toward behavior change, particularly with patients who
are identified as lacking commitment or ability to change. The evidence that MI
is most effective with those individuals less ready to change (/5) only increases
the potential benefits. And, although MI may require training and more time than
traditional approaches, it allows for targeted interventions that may prove time and
energy efficient.

The use of MI in CR settings presents unique challenges. First and foremost, inter-
vention with MI may need to involve multiple members of a patient’s health care team.
In fact, MI may be most advantageous when used to get patients to CR following an
acute coronary syndrome event. Therefore, determining which health care providers
can effectively deliver these interventions and how much training is necessary will
be important. Furthermore, patients in CR may not be interested in behavior changes
that are targeted by the staff or may prioritize the changes differently. This situation
may lead to frustration by staff members who are interested in measurements of
improvement over the course of treatment. Additionally, some behavior changes such
as increasing exercise is actually a complex of different behaviors with significant
external influences, only some of which can be addressed in a CR setting. Finally,
given the natural time restraints and multiple responsibilities of the members of CR
staff, MI may not be seen as the most efficient approach to eliciting behavior changes
by members of the CR team. However, newer interventions that are targeted and brief
have the potential to overcome prioritization discrepancies and time restraints (/0).

One open question is which of the many potential possible behavior targets of
any given patient should be addressed first. Clearly, it might be overwhelming to a
CR patient to address smoking cessation, dietary modification, a physically inactive
lifestyle, and excessive psychological stress all at the same time, while the patient is
struggling to recover from a life changing event. Thus, should the provider address the
behavior for which the patient is further along the continuum of the stages of change
or the one with the greatest perceived health risk to the patient (e.g., smoking)? This
issue would be a fruitful line for further investigation.

MI and stages-of-change approaches clearly have the potential to improve outcomes
for CR patients (38). The available research indicates that when added to standard CR,
these interventions can promote changes in physical activity, diet, and stress levels (21),
although it is not yet apparent how well these changes can be maintained. Research
on health behavior change with other populations provides additional support for the
use of MI and stages-of-change approaches in CR. When these approaches are used
to target multiple lifestyle factors in populations at increased cardiovascular risk, they
can prompt changes in physical activity and dietary intake, but they are less effective
at modifying biological markers of risk, such as cholesterol, blood pressure, and BML.
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Physical activity and dietary intake have each been successfully targeted with these
approaches in other special populations (e.g., those with diabetes), but evidence is
again mixed about the effectiveness of these approaches over longer periods of time.

Future research is necessary in several essential areas. More studies need to examine
the effectiveness of MI and stages-of-change approaches in producing both initial
behavior change and maintenance of behavior change for CR patients. Initial issues
include the fact that few measurements of stages of change have been validated
and specific stage-based interventions have not been extensively evaluated (39).
Furthermore, randomized controlled trials with large samples and longer follow-up
periods will be particularly valuable, as will studies that use objective measures of
outcome such as attendance rates, medication adherence, accelerometer data, and 6-min
walk test performance. Dose—response research should be conducted to determine how
intensive these interventions must be to evoke behavior and biological marker change.
In this literature, there is great variability in the number and length of intervention
sessions, as well as whether time is spent in session on other intervention components,
but no clear dose—response effect has emerged. Order of addressing specific behaviors,
as noted above, is a potentially important issue for further work. Future researchers
in this area should take care to clearly describe such details about the interventions
they deliver. It also will be useful to determine whether there are characteristics that
identify patients who most benefit from these interventions.

Increasing attention to the value of CR in recovery from acute coronary events
and the need to demonstrate improved health outcomes of CR patients create an
opportunity for new approaches to promote behavior change. Studies offer preliminary
evidence that MI and the TTM may prove useful in attracting patients to CR, improving
attendance while enrolled in CR, and increasing health behavior changes during and
after CR. Additionally, MI interventions may result in improved provider—patient
relationships and consumer satisfaction, which is an underdeveloped and potentially
powerful selling point to providers and health care agencies (40). As in other areas of
behavioral health, the use of MI and the TTM in CR settings continues to increase,
although the development of specific interventions is still in the early phases. Despite
many proponents of these approaches, until further research delineates the effectiveness
for specific behaviors and in specific settings, it is not clear whether MI and TTM
interventions will become the standard of care in CR.
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The burden that smoking places on health is easy to recognize. Cigarette smoking
is the primary preventable cause of illness and death in the United States. Statistics
are alarming, including the more than 400,000 deaths attributed to cigarette smoking
per year (I). Also a leading cause of cardiovascular morbidity and mortality, cigarette
smoking accounts for approximately 115,000 heart disease-related deaths and 27,000
deaths in the United States from strokes each year (2).

According to the US Surgeon General, smoking is the “most important of the
known modifiable risk factors for CHD” (3). Observational studies approximate that
stopping smoking decreases the risk of ‘“subsequent mortality and further cardiac
events among patients with CHD by as much as 50%” (4). Smoking cessation
may have a more significant effect than any other intervention or treatment on
reducing the risk of mortality in patients with coronary heart disease (CHD) who
are smokers (4). However, even though the benefits of smoking cessation are clear,
physicians and other health care providers are not effectively addressing this problem.
This is evident when considering that even though smoking cessation may be more
effective at reducing cardiovascular morbidity and mortality, in recent years, it has
not received as much attention as secondary preventive therapies, including lipid-
lowering therapies. This may be due in part to the higher-time burden required by
providers to address this problem, when compared to a pharmacological therapy.
On the basis of the potential risk reduction, it is not only appropriate but essential
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for physicians and health care providers to consider smoking cessation an important
treatment to provide to patients who smoke.

This chapter will outline the epidemiology of cigarette smoking, the pathophys-
iology of smoking and heart disease, and treatment interventions and guidelines to
assist health care providers in with smoking cessation in the cardiac rehabilitation
setting.

EPIDEMIOLOGY OF SMOKING AND HEART DISEASE

Prevalence

An estimated 45 million Americans and at least 1.2 billion people worldwide use
tobacco regularly (5). This number remains astoundingly high despite the awareness
of the dangers of cigarette smoking and the efforts made toward smoking cessation
education and treatments. Table 1 (6) summarizes the prevalence of smoking within
adults 18 years and older living in the United States.

PREVALENCE OF HEART DISEASE IN SMOKERS

Cigarette smoking increases the risk that an individual will develop several
atherosclerotic syndromes. These include stable angina, acute coronary syndromes,
sudden death, stroke, and aortic and peripheral atherosclerosis (7). Cigarette smokers
have a two to four times increased risk of developing heart disease (§), double the risk
of stroke (9,10), and up to ten times the risk of developing peripheral vascular disease
compared with nonsmokers (/7). Not only do smokers have an increased morbidity,
they are also more likely to die years before nonsmokers (/2). Male smokers die an
average of 13.2 years earlier than nonsmokers, and female smokers die an average of
14.5 years earlier than nonsmokers (72).

Did You Know?

e Heavy smokers are not the only people at increased risk of CHD. Even light smokers
are found to have increased risk of CHD. Research shows that women who smoked
one to four cigarettes per day had a relative risk of 2.5 of fatal CHD (13).

e Studies have also shown that passive smokers, or those exposed to second hand
smoke, are at increased risk of cardiovascular morbidity and mortality (/4).

PATHOPHYSIOLOGY OF SMOKING AND HEART DISEASE

Owing to the complexity of over 4000 combined chemicals in a cigarette, it is impos-
sible to suggest that the entire picture of how cigarette smoking leads to, or worsens,
cardiovascular disease is understood. However, it is clear that inhaling tobacco smoke
from cigarettes leads to several immediate and long-term physiologic changes in the
body, specifically within the heart and blood vessels. These changes indirectly promote
the atherosclerotic process throughout the arteries of the entire body including the
heart, brain, and peripheral circulation. Therefore, heart disease, stroke, and peripheral
artery disease are significantly increased by smoking.
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Table 1
Prevalence of Smoking. Percentage of persons aged > 18 years who were current smokers*, by
sex and selected characteristics — National Health Interview Survey, United States, 2003

Men Women Total
(n=13,427) (n=17,425) (N = 30, 852)
Characteristic % (95% CI') % (95%Cl) % (95% Cl)
Race/Ethnicity®
White, non-Hispanic 243 (£1.0) 212 (£0.9) 227  (£0.7)
Black, non-Hispanic 25.5 (£2.5) 18.3 (£1.8) 21.5 (£1.6)
Hispanic 22.1 (£2.0) 10.3 (£1.1) 16.4  (£1.2)
American Indian/Alaska Native! 42.0 (£15.9) 37.3 (£14.7) 39.7 (£11.9)
Asian** 17.5  (£4.5) 6.5 (£2.2) 11.7  (£2.5)
Education'"
0-12 (no diploma) 324 (£2.1) 212 (£1.9) 266  (£1.4)
< 8 years 234 (£2.9) 11.8  (£2.0) 176  (£1.8)
9-11 years 40.6  (£34) 285 (£3.0)0 340 (2.3
12 years (no diploma) 352 (£7.7) 237  (£5.8) 293 (£4.6)
GED (diploma)® 434 (£5.9) 456 (£5.8) 444 (Z4.1)
12 years (diploma) 29.2  (£2.0) 22.1 (£1.5) 254  (£1.2)
Associate degree 219  (£29) 182  (#2.1) 198  (£1.7)
Some college (no degree) 237 (£1.8) 204  (£13) 219 (£1.1)
Undergraduate degree 136  (£1.8) 11.0  (£1.5) 123 (£1.1)
Graduate degree 8.1 (£1.6) 6.7 (£1.5) 7.5 (£1.1)
Age group (years)
18-24 263 (£2.6) 215 (£2.3) 239  (£1.8)
25-44 284  (£14) 228 (£1.2) 256 (£1.0)
45-64 239  (£1.5) 202  (£14) 220 (£1.0)
> 65 10.1 (£1.4) 83 (£1.1) 9.1  (£0.9)
Poverty level™l
At or above 242 (£1.0) 191  (£0.9) 217  (£0.7)
Below 330 (£3.1) 288 (£25) 305  (£2.1)
Unknown 21.2  (£1.6) 16.0  (£1.3) 18.4  (£1.0)
Total 24.1  (£0.8) 192  (£0.7) 21.6  (£0.6)

* Persons who reported smoking at least 100 cigarettes during their lifetimes and who reported at the
time of interview smoking every day or some days. Excludes 402 respondents whose smoking status was
unknown.

T Confidence interval.

$ Excludes 310 respondents of unknown or multiple racial/ethnic categories or whose race/ethnicity
was unknown.

1Wide variances among estimates reflect small sample sizes.

**Does not include Native Hawaiians or other Pacific Islanders.

11 Among persons aged > 25 years; excludes 409 persons with unknown years of education.

§§ General Educational Development.

I Calculated on the basis of U.S. Census Bureau 2002 poverty thresholds.
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Two chemicals in cigarettes, nicotine and carbon monoxide, are thought to be
responsible for many of these pro-atherogenic changes, and the increased risk of heart
disease associated with smoking. Nicotine is a stimulant that directly and immediately
increases the myocardial workload. Nicotine is also a vasoconstrictor, therefore leading
to elevations in blood pressure. Additional vasoconstriction occurs when nitric oxide
biosynthesis is inhibited by smoking. The combined effect of increase in heart rate
(HR) and systolic blood pressure (SBP) leads to an obvious increase in the HR x SBP
double-product, a known predictor of myocardial oxygen demand.

In parallel to the unfavorable effects of nicotine, carbon monoxide present in
cigarette smoke binds to hemoglobin with greater affinity than oxygen and reduces
the oxygen-carrying capacity of hemoglobin, inducing a state of actual tissue hypoxia.
This results in a lower oxygen supply to a myocardium working at a higher load.
Hypoxia also appears to stimulate the atherosclerotic process. Over time, the arterial
lumens progressively narrow. Additionally, nicotine induces the release of choles-
terol from adipocytes into the blood stream, increasing the likelihood of cholesterol
deposition in arterial walls. This shows that cigarette smoking indirectly promotes
atherosclerosis though various mechanisms. Another mechanism is likely its effects on
lipid profile. “Smokers have significantly higher serum cholesterol, triglyceride, and
low-density lipoprotein levels, but high-density lipoprotein is lower in smokers than
in nonsmokers” (15).

Smoking also raises the plasma level of fibrinogen and increases platelet activity,
which increases thrombogenicity. As the atherosclerotic process progresses, decreased
blood flows through stenosed arteries and the effects of smoking increase the likelihood
of plaque rupture and thrombus formation, resulting in myocardial infarction (MI),
stroke, or extremity gangrene (/6). Therefore, although cigarette smoking may not
directly cause atherosclerosis, it is a strong predictor of MI. This may be because
smoking increases the risk of thrombotic events in people who already have atheroscle-
rosis (17). In fact, autopsy studies do not show a higher vascular surface area affected
by atherosclerosis than nonsmokers (/7). This finding is supported by the Pathobio-
logical Determinants of Atherosclerosis in Youth (PDAY) study, in which “the extent
of coronary atherosclerosis did not correlate significantly with serum thiocyanate (a
marker of exposure to smoke, measured postmortem) but, evaluated microscopically,
established plaques appeared to be more rapidly progressing and thus reaching an
advanced stage of the disease earlier” (17).

In summary, as is shown above, “smoking contributes to CHD risk independently of
other risk factors” through the multiple changes that smoking initiates throughout the
body. However, “this does not mean that smoking is an independent cause of CHD.
Cigarette smoking is pathogenetically a cholesterol-dependent risk factor and acts
synergistically with other risk factors, substantially increasing the risk of CHD” (17).

Smoking Cessation and Heart Disease Risk Reduction

The evidence that health suffers significantly under the influence of smoking is
overwhelming. However, the evidence that health risks significantly improve with
smoking cessation is equally impressive. It is estimated that stopping smoking decreases
the risk of “subsequent mortality and further cardiac events among patients with CHD
by as much as 50%” (4) and is associated with a decreased risk of total mortality of
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Table 2
Benefits of Smoking Cessation
Short-term benefits Long-term benefits
Blood pressure returns to presmoking Lung function improves up to 30% within 2-3
levels within 20 min months

Carbon monoxide levels drop within hours ~ Risk of coronary heart disease is reduced by
50% after 1 year

Money is saved each day by not buying Risk of stroke is similar to that of a
cigarettes nonsmoker within 5-15 years

Sense of smell and taste improve within Patient enjoys increased self-esteem due to
days quitting smoking

Patient earns greater self-respect because of
a real sense of accomplishment in quitting

36% (4). The evidence that smoking cessation quickly and significantly reduces cardiac
risk and mortality indicates that the smoking-related causes are rapidly reversible (7).
The risk reduction from smoking cessation has been shown to be at least as great as
other secondary preventive therapies, such as use of statins for cholesterol lowering (a
29% reduction), aspirin (15%), B-blockers (23%), or angiotensin-converting enzyme
inhibitors (23%) (4).

The Benefits of Quitting

The benefits of quitting smoking are both immediate and ongoing. The World Health
Organization indicates that within 1 year of smoking cessation, CHD risk decreases
by 50%. “Within 15 years, the relative risk of dying from CHD for an ex-smoker
approaches that of a long-time (lifetime) nonsmoker” (18). Stopping smoking also
significantly decreases the risk of stroke over time. Smokers who have quit have the
same risk of stroke as nonsmokers after 5-15 years of quitting (/2). Table 2 (19)
summarizes additional short-term and long-term benefits of smoking cessation.

Owing to the undeniable short-term and long-term benefits of quitting smoking on
health, it is essential to motivate patients toward quitting as soon as possible and to
also educate older patients that it is never too late to quit smoking.

Health risks are improved even if a smoker does not quit completely. When the
amount of cigarettes smoked is decreased, the risk of heart disease is reduced.
Research shows that if all smokers decreased their amount of cigarettes smoked to
10 cigarettes per day, this could lead to a CHD reduction of 5.2% for men and 4.5%
for women (20).

PROVIDING SUCCESSFUL SMOKING CESSATION TREATMENT
INTERVENTIONS

To most effectively motivate and assist patients to quit smoking, it is important to
understand the numerous factors that maintain their personal smoking habit and to
provide various intervention modalities to deal with these factors. Tobacco dependence
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encompasses physical addiction, psychological addiction, and habit, as well as sensory
stimulation and association with pleasure. Therefore, successful smoking cessation
interventions must address physical, psychological, and sensory stimulation issues
for each individual. The components of a successful cessation intervention include,
but are not limited to, accurate assessment of smoking and of tobacco dependence,
assessment of willingness and readiness to quit smoking, motivation of patients toward
quitting if they are not willing or ready, creation of an appropriate and evidence-based
cessation plan that incorporates necessary supportive components (including, but to
limited to, behavioral counseling, social support, and pharmacotherapies), and relapse
prevention. The following sections will provide more in-depth information about the
above components.

Components of a Successful Smoking Cessation Plan

Assessment of dependence components
Assessment of stage of change (willing and readiness to stop smoking — see Chapter 7)
Creation of a smoking cessation plan
Provision of supportive social constructs (family, friends, and work colleagues)
Possible counseling
Possible pharmacotherapies
Relapse prevention strategies

Assessment of Smoking and Tobacco Dependence

The first step in effectively treating smoking is to consistently identify, document,
and treat tobacco users. By effectively identifying tobacco users and their willingness
to quit, clinicians can identify intervention methods that are both appropriate and
available (depending on the patient’s financial and community resources). Simply
asking patients about their smoking status at each patient visit allows for clini-
cians to understand their patient’s interest in quitting, readiness to quit, and the
support necessary for them to quit successfully. Strategies for consistently gathering,
documenting, and updating this information are to either expand the number of vital
signs collected to include smoking status or place an appropriate tobacco use sticker
on patient charts.

Assessing Willingness to Quit and Readiness to Quit Smoking

Once a patient has been identified as a smoker, their willingness to quit should be
assessed. Willingness to quit directs the treatment intervention appropriate for each
person. According to the Treating Tobacco Use and Dependence: Clinical Practice
Guideline (2/), every patient who uses tobacco should be offered at least one of
the appropriate and available treatments for smoking cessation. This is true for both
patients who are currently willing to quit and those who are unwilling to quit at this
time. Fig. 1 (2/) demonstrates what treatment should be offered depending on a
person’s willingness to quit.
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Does patient now

use tobacco?
\,.,,
Is patient now Did patient ance
willing to quit? use tobacco?
. / \..,
Frovide appropriate
obacco dependence mﬂi:aﬁna : quit Prevent relapse” No intervention
treatments ' required - encourage
TheS A's The 5 R's continued abstinence

*Relapse prevention inferventions are not necessary in the case of the adult who has not used GHECOE 10r MAMTY YEArs.

Fig. 1. Algorithm to guide clinical tobacco intervention.

e Many smokers report an understanding of the dangers of smoking and a desire to quit.

® About 35% of smokers report having made at least one serious attempt to quit
within the last year (22), and 80% have tried to quit at some point in their smoking
history (23).

e Having a cardiac event increases the chances a person will attempt to quit.

e In comparison with the general population, 8% (3), the percentage of smokers who
quit after a cardiac event is significantly greater, 35-75%, (24).

e There remains a significant amount of people with heart disease who either continue
to smoke or relapse after a period of being smoke free (25).

Smoking Cessation When the Patient is Willing to Quit

All patients willing to try to quit tobacco use should be provided with treatments that
are identified as effective (21). For those willing to quit, using the “5As,” Ask, Advise,
Assess, Assist, and Arrange, can deliver brief and effective intervention. These five
steps, summarized in Table 3 (217), promote asking about and systematically identifying
all tobacco users at every visit; advising all tobacco users to quit in a clear, strong,
and personalized manner; assessing the patient’s willingness to make a quit attempt;
and assisting in providing aid to the patient in quitting.

For patients with a recent heart disease episode, significant symptoms or severe
disease, this can be an especially effective time to offer smoking cessation interventions.
Severity of heart disease or of a cardiac event appears to increase motivation to quit
smoking as well as is an important predictor in stopping (26). Studies have shown that
20-60% of smokers quit after the diagnosis of acute MI (25). There is also an influence
of severity of disease on smoking cessation. This was demonstrated by Frid et al. (24)
by showing a relationship between the number of diseased vessels [0-vessel (21%),
1-vessel (47%), 2-vessel (56%), and 3-vessel disease (76%)] and the likelihood of
remaining smoke-free long term. Additionally, the proximity of the smoking cessation
intervention to the cardiac event positively influenced smoking cessation probability.
One study showed that when a smoking patient’s coronary arteriography was done after
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Table 3
Brief Strategies: Helping the Patient Willing to Quit*

Action Strategies for Implementation

Ask — systematically identify all tobacco users at every visit

Implement an office-wide system that Expand the vital signs to include tobacco use or
ensures that, for every patient at use an alternative universal identification
every clinic visit, tobacco-use status system?.

is queried and documented.
Advise — strongly urge all tobacco users to quit

In a clear, strong, and personalized Advice should be:
manner, urge every tobacco user to Clear — “I think it is important for you to quit
quit. smoking now and I can help you. Cutting down

while you are ill is not enough.”

Strong — “As your clinician, I need you to know
that quitting smoking is the most important thing
you can do to protect your health now and in the
future. The clinic staff and I will help you.”
Personalized — Tie tobacco use to current
health/illness and/or its social and economic
costs, motivation level/readiness to quit, and/or
the impact of tobacco use on children and others
in the household.

Encourage all clinical staff to reinforce the
cessation message and support the patient’s quit

attempt.
Assess — determine willingness to make a quit attempt
Ask every tobacco user if he/she is Assess patient’s willingness to quit:

willing to make a quit attempt at this

time (e.g., within the next 30 days).
If the patient is willing to make an attempt to
quit at this time, provide assistance.
If the patient will participate in an intensive
treatment, deliver such a treatment or refer to an
intensive intervention.
If the patient clearly states he/she is unwilling to
make an attempt to quit at this time, provide a
motivational intervention.
If the patient is a member of a special population
(e.g., adolescent, pregnant smoker, and
racial/ethnic minority), consider providing
additional information.

Assist — aid the patient in quitting

Help the patient with a plan to quit. A patient’s preparations for quitting (STAR):
Set a quit date, ideally, the quit date should be
within 2 weeks.
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Provide practical counseling
(problem solving/skills training).

Provide intratreatment social
support.

Help patient obtain extratreatment

social support.

Recommend the use of approved
pharmacotherapy except in special
circumstances.

Provide supplementary materials.

Tell family, friends, and coworkers about quitting
and request understanding and support.

Anticipate challenges to planned quit attempt,
particularly during the critical first few weeks; these
include nicotine withdrawal symptoms.

Remove tobacco products from your environment;
prior to quitting, avoid smoking in places where you
spend a lot of time (e.g., work, home, and car).
Abstinence — total abstinence is essential; “not even
a single puff after the quit date.”

Past quit experience — review past quit attempts
including identification of what helped during the
quit attempt and what factors contributed to relapse.
Anticipate triggers or challenges in upcoming
attempt — discuss challenges/triggers and how
patient will successfully overcome them.

Alcohol — drinking alcohol is highly associated
with relapse; the patient should consider
limiting/abstaining from alcohol during the quit
process.

Other smokers in the household — the presence of
other smokers in the household, particularly

a spouse or partner, is associated with lower
abstinence rates. Patients should encourage
significant others to quit with them. If others
continue to smoke, they should be asked to smoke
outdoors and not in the quitter’s presence.

Provide a supportive clinical environment while
encouraging the patient in his/her quit attempt; “my
office staff and I are available to assist you.”

Help patient develop social support for his/her
attempt to quit in his/her environments outside of
treatment: “ask your spouse/partner, friends and
coworkers to support you in your quit attempt.”
Recommend the use of pharmacotherapies found to
be effective in the guideline; explain how these
medications increase smoking cessation success
and reduce withdrawal symptoms; the first-line
pharmacotherapy medications include the following:
bupropion SR, nicotine gum, nicotine inhaler,
nicotine nasal spray, and nicotine patch.

Sources — federal agencies, nonprofit agencies, or
local/state health departments.

Type — culturally/racially/educationally/age
appropriate for the patient.

Location — readily available at every clinician’s
workstation.
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their MI and on the same hospitalization, their rate of remaining abstinent 6 months
later was significantly higher (74%) compared with patients with angina without a
history of MI (49% abstinence) or those who had an MI in the recent past and were
admitted for additional diagnostic evaluation (52% abstinence) after intervention. (26).
Whereas other studies have confirmed that severity of disease predicts success in
quitting smoking, this study shows that those with the most severe disease were more
likely to respond to smoking cessation intervention, as well as the importance of
offering treatment as close to the event time as possible. It may be that those with more
severe symptoms or requiring more procedures are unable to maintain denial about
the risks associated with smoking and/or their own disease state. It is necessary to
reach patients and offer smoking cessation intervention during the teachable moments
to increase the likelihood of smoking cessation success.

Smoking Cessation When the Patient Is Unwilling to Quit

Patients may not be willing to quit for various reasons including misinformation
about the risks of smoking, denial or lack of understanding of the personal relevance of
smoking on their health, fears or concerns about quitting, demoralization after previous
failed attempts, or other reasons. Inquiring about their lack of willingness to quit
allows the health care provider to better understand why the patient is unmotivated
and then provide a brief intervention designed to increase their motivation to quit.
Using the “5Rs,” Relevance, Risks, Rewards, Roadblocks, and Reception, can help to
increase the patient’s willingness and readiness to quit. Table 4 (217) further describes
the “5SRs”. Motivating patients toward quitting and using the “5SRs” are most likely to
be successful if the clinician is understanding and empathetic with the patient, allows
for patient autonomy, does not engage in arguing, and supports the patient in believing
that they are capable of quitting smoking (27).

Recognizing Tobacco Dependence as a Chronic Disease

When motivating or assisting a patient in smoking cessation, it is important to
understand that smoking is known to be a chronic addiction similar to other addictive
substances (e.g., alcohol and drugs) with a vulnerability to relapse, requiring repeated
intervention. It often takes several quit attempts before previous smokers remain
abstinent. This places a responsibility on the “clinician to provide ongoing counseling,
support, and appropriate pharmacotherapy, just as for other chronic diseases such as
hypertension or hypercholesterolemia” (27). It is essential to use appropriate smoking
cessation interventions with every patient visit to increase the patient’s opportunity to
successfully quit smoking. If a patient relapses or is unwilling to quit, they should not
be labeled noncompliant or unmotivated and the issue of smoking no longer addressed.
Instead, this should be noted as part of their addiction, and the treatment team should
provide interventions geared toward increasing their motivation to quit smoking in the
future.

Creating a Smoking Cessation Plan

As previously noted, smoking addiction is complex and includes physical addiction,
psychological addiction and, as more recently recognized, sensory stimulation that
reinforces both the physical and the psychological addiction. Therefore, it is essential
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Table 4
Enhancing Motivation to Quit Tobacco: The 5Rs

Motivation

Description

Relevance

Risks

Rewards

Encourage the patient to indicate why quitting is personally relevant,
being as specific as possible. Motivational information has the greatest
impact if it is relevant to a patient’s disease status or risk, family or
social situation (e.g., having children in the home), health concerns, age,
gender, and other important patient characteristics (e.g., prior quitting
experience, personal barriers to cessation).

The clinician should ask the patient to identify potential negative
consequences of tobacco use; the clinician may suggest and highlight
those that seem to be the most relevant to the patient; the clinician
should emphasize that smoking low-tar/low-nicotine cigarettes or use of
other forms of tobacco (e.g., smokeless tobacco, cigars, and pipes) will
not eliminate these risks. Examples of risks are:

e Acute risks: shortness of breath, exacerbation of asthma, harm to
pregnancy, impotence, infertility, increased serum carbon monoxide.

e Long-term risks: heart attacks and strokes, lung and other cancers
(larynx, oral cavity, pharynx, esophagus, pancreas, bladder, and
cervix), chronic obstructive pulmonary diseases (chronic bronchitis
and emphysema), long-term disability, and need for extended care.

e Environmental risks: increased risk of lung cancer and heart disease
in spouses; higher rates of smoking by children of tobacco users;
increased risk for low birth weight, Sudden Infant Death Syndrome
(SIDS), asthma, middle ear disease, and respiratory infections in
children of smokers.

The clinician should ask the patient to identify potential benefits of
stopping tobacco use, the clinician may suggest and highlight those that
seem to be the most relevant to the patient. Examples of rewards follow:

Improved health.

Food will taste better.

Improved sense of smell.

Save money.

Feel better about yourself.

Home, car, clothing, and breath will smell better.
Can stop worrying about quitting.

Set a good example for kids.

Have healthier babies and children.

Not worry about exposing others to smoke.
Feel better physically.

Perform better in physical activities.
Reduced wrinkling/aging of skin.

(Continued)
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Table 4 (Continued)

Motivation Description

Roadblocks The clinician should ask the patient to identify barriers or impediments
to quitting and note elements of treatment (i.e., problem-solving and
pharmacotherapy) that could address barriers. Typical barriers might
include:

Withdrawal symptoms.
Fear of failure.
Weight gain.

Lack of support.
Depression.
Enjoyment of tobacco.

Repetition The motivational intervention should be repeated every time an
unmotivated patient visits the clinic setting; tobacco users who have
failed in previous quit attempts should be told that most people make
repeated quit attempts before they are successful.

for successful smoking cessation interventions to target each of these components
of a smoking habit. The following section will look at approaches useful in treating
the physical dependence, the psychological dependence, and habit, as well as sensory
stimulation.

Dealing with the Physical Addiction of the Smoking Act

There are a number of things to consider when treating the physical addiction to
tobacco. First, it is necessary to determine how much nicotine the person is experiencing
daily. A rule of thumb is that if a person smokes less than ten cigarettes per day
and/or if they do not smoke within the first few hours of the day, they do not have a
strong physical addiction to nicotine. However, there is individual variation. Physical
addiction level is essential in planning an appropriate quit approach. If a patient is
physically dependent on cigarettes, they will benefit from pharmacotherapy and may
be more successful using a nicotine reduction approach to quit smoking.

Pharmacotherapy

Historically, clinicians have been hesitant to prescribe pharmacotherapy to their
patients who smoke and often wait for failed cessation attempts before suggesting
pharmacotherapies. This may be because physicians underestimate the addictive
qualities of cigarettes, the degree to which their patients have developed dependence,
and the relative likelihood of overcoming tobacco dependence when pharmacotherapy
is used. Pharmacotherapies may also be withheld due to the misconception that they
are only necessary for heavy smokers.

Except when contraindicated, one or a combination of the recommended pharma-
cotherapies should be used with all patients who are tobacco dependent and attempting
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to quit smoking. There are seven pharmacotherapies that have been approved by the US
Food and Drug Administration (FDA) for smoking cessation and these are considered
to be first-line treatments. These are buproprion SR, varenicline nicotine gum, nicotine
inhaler, nicotine nasal spray, nicotine patch, and the nicotine lozenge, which are further
described in Table 6 (27). There are also two second-line pharmacotherapies, clonidine
and nortriptyline, that are shown to be effective, however have not been approved
by the FDA for smoking cessation. Clonidine has primarily been prescribed as an
antihypertensive medication, and nortriptyline is used primarily as an antidepressant.

Each of the recommended medications has been shown to significantly increase the
success of short-term and long-term smoking abstinence. Although each of the pharma-
cotherapies is found to increase rate of smoking abstinence, using a combination of
the nicotine patch with other forms of nicotine replacement therapy (NRT) (e.g., trans-
dermal patch, nicotine gum, nicotine inhaler, nicotine nasal spray, and nicotine lozenge)
is more effective than using only one form of nicotine replacement. For patients
who are unable to quit using NRT, they should be encouraged to use a combination
of approved pharmacotherapics NRT. For example, combining bupropion SR with
NRT. Guidelines for prescribing pharmacotherapies are included in Table 5 (27) and
Table 6 (21). Special consideration is necessary for special populations (e.g., smoking
less than ten cigarettes per day, pregnant and breastfeeding women, adolescents).

Behavioral Approaches to Smoking Cessation

There are three behavioral approaches to smoking cessation: quitting “cold turkey,”
brandswitching to lower nicotine level cigarettes, and cutting back on the number
of cigarettes smoked per day.

When choosing the approach to quitting, consider the following:

e How addicted to nicotine is the patient?

How many cigarettes per day are they smoking?

How many previous attempts have there been to quitting?
How severe is the tobacco dependence?

What are the daily smoking habits?

What is the current access to cigarettes?

What is the recent health history?

Is the patient currently hospitalized?

All of these considerations can help in determining which quit style will be most
effective.

Cold turkey, or quitting without gradually reducing nicotine level, may be most
successful for patients who have received negative news about their cardiac health
or have just experienced a cardiac event or procedure. Furthermore, patients who
are hospitalized or have a significant cardiac event may find quitting cold turkey to
be easier than at other times. This can be due to not being able to have cigarettes
for several days while hospitalized and therefore overcoming the physical withdrawal
process as part of the hospitalization. Other reported reasons are the decreased desire
to smoke while experiencing uncomfortable or painful cardiac symptoms as well as not
being able to deny the negative health consequences smoking is having on their health.
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Table 5
Clinical Guidelines for Prescribing Pharmacotherapy for Smoking Cessation*

Question

Answer

Who should receive pharmacotherapy for
smoking cessation?

What first-line pharmacotherapies are
recommended?

What factors should a clinician consider
when choosing among the five first-line
pharmacotherapies?

Are pharmacotherapeutic treatments
appropriate for lighter smokers (e.g., 10-15
cigarettes per day)?

What second-line pharmacotherapies are
recommended?

When should second-line agents be used
for treating tobacco dependence?

Which pharmacotherapies should be
considered with patients particularly
concerned about weight gain?

Which pharmacotherapies should be
considered with patients with a history of
depression?

All smokers trying to quit except in the
presence of special circumstances;

special consideration should be given
before using pharmacotherapy with
selected populations: those with medical
contraindications; those smoking < 10
cigarettes per day, pregnant and adolescent
smokers.

All seven of the FDA-approved
pharmacotherapies for smoking cessation
are recommended including bupropion SR,
varenicline, nicotine gum, nicotine inhaler,
nicotine nasal spray, nicotine lozenge, and
the nicotine patch.

Because of the lack of sufficient

data to rank-order these seven
medications, choice of a specific first-line
pharmacotherapy must be guided by
factors such as clinician familiarity with
the medications, contraindications for
selected patients, patient preference,
previous patient experience with a specific
pharmacotherapy (positive or negative),
and patient characteristics (e.g., history of
depression and concerns about weight
gain).

If pharmacotherapy is used with lighter
smokers, clinicians should consider
reducing the dose of first-line
pharmacotherapies.

Clonidine and nortriptyline.

Consider prescribing second-line agents for
patients unable to use first-line medications
because of contraindications or for patients
for whom first-line medications are not
helpful; monitor patients for the known
side effects of second-line agents.
Buproprion SR and nicotine replacement
therapies, in particular nicotine gum, have
been shown to delay, but not prevent,
weight gain.

Buproprion SR and nortriptyline appear to
be effective with this population.
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Should nicotine replacement therapies
be avoided in patients with a history of
cardiovascular disease?

May tobacco dependence
pharmacotherapies be used long-term
(e.g., 6 months or more)?

No. Nicotine replacement therapies are safe
and have not been shown to cause adverse
cardiovascular effects; however, the safety
of these products has not been established
for the immediate (2 weeks) post-MI
period, with serious arrhythmias, or in
patients with severe or unstable angina.
Yes. This approach may be helpful

with smokers who report persistent
withdrawal symptoms during the course of

pharmacotherapy or who desire long-term
therapy; a minority of individuals who
successfully quit smoking use ad libitum
NRT medications (i.e., gum, nasal spray,
and inhaler) long-term; the use of these
medications long-term does not present a
known health risk; additionally, the FDA
has approved the use of bupropion SR for a
long-term maintenance indication.

Yes. There is evidence that combining the
nicotine patch with either nicotine gum or
nicotine nasal spray increases long-term
abstinence rates over those produced by a
single form of NRT.

May nicotine replacement
pharmacotherapies ever be combined?

FDA, Food and Drug Administration; MI, myocardial infarction; NRT, nicotine replacement therapy.
* Fiore MC, Bailey WC, Cohen SJ, et al. Treating Tobacco Use and Dependence: clinical practice
guideline. Rockville, MD: US Department of Health and Human Services, Public Health Services, 2000.

These are considered teachable moments and can be opportunities where patients will
be more open and receptive to smoking cessation interventions.

Brandswitching, also known as the “warm chicken” (28) approach to quitting
smoking, is a method of gradually reducing the amount of nicotine delivered to the
body. This enables the body to adjust to lower levels of nicotine over time and reduces
the negative experience of intense withdrawal symptoms, thus making the quitting
process easier. This can be a good strategy for people with strong nicotine dependence
or those smoking higher nicotine level cigarettes. Brandswitching is operationalized by
determining the amount of nicotine delivered by the type of cigarettes the participant
is currently smoking and then switching to a lower level of nicotine cigarette. If a
patient is smoking a 1.7-mg nicotine cigarette, it would be recommended to switch to a
0.9-mg nicotine cigarette and then a 0.5-mg nicotine cigarette, then a 0.2-mg nicotine
cigarette before quitting completely. The patient would plan to spend about 1 week
at each level and to set their quit date approximately 1 week after switching to the
lowest nicotine level cigarette. As the patient switches levels, they are beginning to
lose the association of cigarettes bringing the same nicotine response and pleasure that
they previously did. It is important for the patient not to smoke more cigarettes per
day or to smoke cigarettes longer, or cover up the filter ventilation holes, which would
increase the nicotine delivered.
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Cutting back is performed by reducing the total amount of cigarettes smoked per
day. This approach yields conflicting results. Many people find that they are able to
give up smoking certain cigarettes in their typical daily routine. For example, they
might give up the first cigarette of the day or stop smoking while in the car or inside
their home. Gradually they are able to reduce the amount to a few per day or quit
completely. However, decreasing the amount of cigarettes per day can actually increase
the positive association and reward effect of each cigarette (29) and make it more
difficult for the person to quit completely. With this approach, it is important to not
smoke cigarettes longer or to cover up the filter ventilation holes, which would increase
the nicotine delivered.

Regardless of the quit approach taken, it is important to choose an approach and to
set a quit date that the patient believes will allow for success. If the person previously
had a negative experience with one approach, it may be helpful to choose an alternative
approach the next time. When choosing the quit date, try to choose a lower stress day.
However, there is no magic day when quitting will be perfectly easy. So, if a patient
says they want to wait until things are less stressful, push them to think through when
that will be and to set the quit date, even if it is several weeks or months in the future.
Also encourage them to set goals to support their ability to quit between now and their
quit date.

Cleaning house. Prior to the quit date, the patient should take time to eradicate
cigarettes and smoking from the environment. Removal and disposal of ashtrays,
lighters, and cigarettes is key. Also, carpets and car upholstery should be steam cleaned,
clothes washed, and coats dry cleaned if they smell like cigarette smoke. Everything
the patient can do to remove smoking from their life prior to their quit date will make
quitting easier. Once the quit date has arrived, remind the patient of their commitment
and that they can never have one puff. Explain that smoking is a chronic addiction and
that even having one puff can lead to relapse.

SPECIAL ISSUES DURING THE ACTION STAGES
Effects of Smoking Rate

Heavy smokers typically have more difficulty stopping smoking and are likely to
experience more severe withdrawal symptoms (29). This trend generalizes to smokers
who have heart disease as well. Heavy smoking is a predictor for those who continue
smoking or relapse after having a cardiac event (29). The increased difficulty is likely
influenced by an increased nicotine addiction as the amount of cigarettes smoked
per day increases. Not only are an increased number of nicotine receptors activated,
and activated more frequently, these nicotine receptors may in turn stimulate the
dopaminergic reward system. “Activating the dopaminergic reward systems has the
potential to alter mood and cognition, and reinforce the smoking habit” (29). This
suggests that the level of nicotine dependence/amount of cigarettes smoked should
influence the strategy a smoker uses in quitting smoking. For example, if a person has
high nicotine dependence, using NRT, decreasing the amount of cigarettes smoked per
day over time, or brandswitching to lower nicotine level cigarettes may increase their
success at quitting (29), in comparison with quitting “cold turkey.”
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Planning for Withdrawal Symptoms

As the body adjusts to decreased nicotine and other chemicals from cigarettes, the
body experiences withdrawal. Symptoms include coughing, sweating, lightheadedness
or dizziness, changes in sleep and energy level, increased anxiety and restlessness,
difficulty concentrating, depression, frustration, irritability, constipation or diarrhea,
and cravings for tobacco (28). Withdrawal symptoms are usually most intense after the
first few days of quitting and typically subside within 2-4 weeks (28). Recognizing
withdrawal symptoms as signs of the body healing and recovering from smoking can
help the person to remain positive and to better tolerate these symptoms. Withdrawal
cravings for tobacco can be intense, however only last an average of 3—5 min. Learning
coping strategies to get through a few minutes of a craving is essential to make the
withdrawal process easier and to remain smoke free during this time period.

Dealing with Psychological Addiction

Counseling and behavioral therapies have been found to be effective and are thought
to be the most central aspect of smoking cessation intervention (30) and should be used
with all patients who are attempting tobacco cessation. Because smoking is a learned
behavior, an important component of smoking cessation is to increase awareness of
factors that trigger and are associated with smoking and then to make changes (30) or
to learn how to better cope with these. Strategies that can be helpful in this change
process include identifying environmental cues that lead to the urge to smoke and
substitution of smoking with healthier activities; cognitive restructuring to challenge
negative or destructive thoughts that support and maintain smoking behaviors; realizing
the effect of personal habits (such as smoking) on health and the personal ability to
improve health; learn stress management and relaxation skills to help cope with stress,
anxiety, depression, and withdrawal symptoms and cravings; as well as setting up
rewards for abstinence (29). Another important goal of counseling is to treat depression,
anxiety, and anger or hostility, if the patient is symptomatic of these, because these
psychological factors negatively influence the probability of successfully stopping
smoking.

Increasing Awareness of Triggers to Recidivism

Dealing with the smoking habit requires that persons increase their awareness of
the routines, people, places, and situations that trigger them to smoke and to change
or modify these. This may mean that if a person typically smokes while drinking a
glass of wine in the evening, then they stop drinking wine in the evening for a while,
or permanently. If they use smoking as a reason to take breaks from work during the
day, they need to find other ways to take breaks, such as going for a brief walk down
the hall. If they smoke in the car on the way to or from work as a way to relax, they
could listen to calming music or to a book on tape instead. It is important when taking
smoking out of certain routines that the person replace it with another behavior, so that
the needs smoking was meeting are still getting met — and met in a healthier way.

Challenging Destructive Thinking

Without realizing it, people often engage in destructive thinking that maintains
smoking and prevents a person from successfully quitting smoking. Ways of thinking
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that are negative and limit the person’s ability to make positive changes need to be
challenged and more accurately and positively reframed. For example, a person may
think that because they have not been able to quit in the past, they will not quit this time.
This belief should be challenged to help the person realize that past failure does not
necessarily predict future failure. You might ask, “What if in the past you did not have
all of the information, tools and support that were necessary to be successful? What
if I told you that we could create a plan to make sure you had all of the information,
tools and support this time? What would you need in order to be successful this time?
Would that make you more likely to be successful?”” Often people are not aware of
the limitations their thinking imposes on them. Helping patients recognize when they
are engaging in ways of thinking that limit their ability to use their full potential, and
to challenge destructive thinking, can help to remove this roadblock and can increase
their success.

Stress management and relaxation training and skill building are also important goals
of counseling. Stress is commonly reported as a reason people return to smoking. It
is necessary to learn coping strategies to deal with life stress before, during, and after
stress happens. This may entail learning to prevent stress by not taking on additional
responsibilities. If an unresolved task is causing stress, it may be important to plan
how you can tackle this, so that it no longer drains your energy. You may also need to
learn assertive communication skills to get your needs met or to set boundaries with
others. Additionally, learning and regularly practicing relaxation skills, such as deep
breathing and meditation can also help manage stress, anxiety, withdrawal symptoms,
and cravings.

Using health locus of control is another important factor influencing both motivation
to quit smoking and long-term smoking abstinence. External locus of control (belief
that what happens is outside of his/her own control or behavior) versus internal locus
of control (belief that what happens is inside of his/her own control or behavior)
is an important factor in whether a person believes that smoking, or any negative
health behavior, has a negative effect on their health and is therefore important to
quit smoking. Ockene et al. (25,26) found that patients hospitalized with coronary
artery disease (CAD) who had high external locus of control were less likely to accept
responsibility for the effect their lifestyle had on their current health status. Being able
to help a smoking patient shift from perceiving their current health as simply happening
as a result of fate, or factors completely outside of their control, and helping them to
realize the impact of lifestyle, and specifically smoking, on their health is important.
If they believe that their behaviors influence their health, they may be more likely to
improve them (29).

Psychological factors such as depression, anxiety, and anger or hostility are more
prevalent in smokers compared with nonsmokers (29). It is unclear if this sympto-
mology initiates the smoking habit, or if smoking increases the symptomology
over time. These emotional states may be triggers for smoking as well as make it
more difficult for people to feel motivated to quit or believe in the possibility of
quitting successfully. Therefore, treating depression, anxiety, and anger and hostility
is important to increase smoking cessation success. It is also likely that people
with depression, anxiety, and hostility have “ineffective personal relationships™ (29).
Therefore, improving social relationships and the necessary social skills may improve



Chapter 8 / Smoking Cessation 97

smoking cessation success in these people. Treatment for these psychological states
may need to include both counseling and psychopharmacology. This group may respond
well to buproprion SR.

Depression, Coronary Disease, and Smoking

An estimated 20% of smokers are depressed (31/). Depression decreases the success
rate of smoking cessation and increases relapse (3/). One possible reason is that
nicotine’s stimulant effects decrease depressive symptomology, and therefore, smokers
with depression are medicating with nicotine (32). Smoking may then become a
learned response to alleviate depressive symptoms (3/). In addition, withdrawal
symptoms of depression have been shown to be more extreme in smokers with a pre-
existing depression. This makes smoking cessation even more difficult with this group.
Also, markers of depression are lack of motivation, low self-esteem and feelings of
hopelessness, and helplessness (29). These characteristics of depression are likely to
decrease a depressed smoker’s initiation of stopping smoking. For these reasons, it is
essential for treatment of depression, or depressive symptoms, to be addressed when
helping people, especially smokers with a history of depression, in their attempt to
quit. Treatment may include antidepressants and counseling.

Establishing and Maintaining Support

Social support can be a powerful predictor of almost any change a person wishes
to make. It has been a known predictor in increasing smoking cessation success as
well (29). Not only is it important to have social support, it seems that whether a
person’s support system includes smokers influences their success as well. Shiffman
found that people who were successful at quitting smoking were less likely to list
smokers among their 20 closest friends. On the contrary, people whose spouse remained
a smoker always relapsed (33). Successfully quitting may require that other people in
the household who smoke also quit. The person quitting may also need to decrease
time with smokers or find smoke-free activities to do with supports who smoke. In
addition to support from those close to the person, support of physicians treatment
providers is also essential for both quitting smoking and remaining smoke-free. It is
important for treatment providers to reach out to smokers and those who have recently
quit and to offer ongoing support.

Creating a Reward System

Many people do not set up rewards for quitting smoking, instead believe that quitting
is something they should do and not something they should be rewarded for doing.
However, the reward system can be a powerful motivator, and it can continue to
provide enthusiasm and positive reinforcement for reaching quit smoking goals. There
are several ways to set up rewards for quitting smoking. Using the money saved by
not smoking to purchase rewards or to take a vacation is a common one. However,
rewards do not have to cost much. They could consist of pats on the back, going
to a movie, earning a bit of free time to use as they please, etc. Other examples of
how to set up rewards include setting up rewards for reaching lower-level nicotine
cigarettes, smoking fewer cigarettes, replacing smoking with healthier behaviors, or
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for anniversaries of being smoke-free. Make sure to set clear goals and establish the
reward in advance for reaching these goals.

Delivery Method

Using multiple interventions that address the physical and psychological addiction
and focusing on the multiple reasons that maintain smoking behavior can strengthen an
intervention’s success (26). Written materials, both audio and video media, self-help
materials, face-to-face counseling with a health professional, and individual and group
sessions have been used in stop-smoking programs (29). A positive approach in patient
education and counseling, as compared with fear based, tends to be more motiva-
tional (27,29). There is also a dose—response relationship between intensity of tobacco
dependence counseling and success of quitting smoking, with their effectiveness
increasing as the intensity of the treatment increases (e.g., minutes of contact) (21).
However, even brief tobacco dependence treatment is effective (2/). Therefore, even if
clinicians and treatment providers do not have a substantial amount of time to provide
smoking cessation interventions, brief intervention by the clinician can increase the
chance the patient will attempt to quit and increase the probability of their success.
Clinical interventions as brief as a few minutes can increase the likelihood of successful
smoking cessation. Additionally, because of the limitations on the amount of time
clinicians may have to provide smoking cessation counseling, it is recommended to
incorporate various health care professionals to deliver the smoking cessation message.
Physicians, physician assistants, nurses, medical assistants, counselors, and smoking
cessation specialists can help to reinforce the smoking cessation message and to provide
the necessary follow-up support.

Managing Withdrawal Symptoms

Once the person stops smoking, they should be prepared to manage withdrawal
symptoms. Educating the patient that withdrawal symptoms are actually signs that
their body is healing can help to change this from a negative experience to a more
positive and tolerable experience. To help manage and reduce withdrawal symptoms
recommend the following: regular exercise, eating a well-balanced diet (to avoid blood
sugar crashes and irritability and fatigue), decrease caffeine (nicotine speeds up the
metabolism of caffeine; therefore, once nicotine is decreased, the effects of caffeine
will be more pronounced), drink plenty of water, and making sure to keep busy to
decrease the focus on not smoking and withdrawal symptoms.

Relapse Prevention

For patients who have recently quit smoking, it is essential to keep in mind the
chronic addictions model and to provide relapse prevention with these patients. This
includes reminding the patients of their decision to quit, the immediate and ongoing
benefits of quitting, and assisting in problem solving any obstacles they are experi-
encing or concerned about. Table 7 (2/) further describes components of relapse
prevention. It may be that this is most necessary during the 3-month period immedi-
ately after quitting, because this is the most common time of relapse. Arranging for
follow-up visits or phone calls to provide relapse prevention during the first 2 weeks
of quitting and also within the 3-month period of quitting can promote successfully
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Table 7

Components of Relapse Prevention

Intervention Responses

Interventions that should be part of every encounter with a patient who has quit recently.
Every former tobacco user undergoing relapse prevention should receive congratulations on
any success and strong encouragement to remain abstinent.

When encountering a recent quitter, use open-ended questions designed to initiate patient
problem-solving (e.g., “How has stopping tobacco use helped you?”).

The clinician should encourage the active discussion of the benefits the patient may derive
from cessation, success the patient has had in quitting, problems encountered or anticipated
threats to maintaining abstinence.

Problems Solutions

Lack of support for cessation Schedule follow-up visits or phone calls with the
patient
Help the patient identify sources of support
within his/her environment
Refer the patient to an appropriate organization
that offers cessation counseling or support

Negative mood or depression If significant, provide counseling, prescribe
appropriate medications, or refer the patient to a
specialist

Strong or prolonged withdrawal If the patient reports prolonged craving or other

symptoms withdrawal symptoms, consider extending

the use of an approved pharmacotherapy or
adding/combining pharmacologic medications to
reduce strong withdrawal symptoms
Weight gain Recommend starting or increasing physical
activity; discourage strict dieting
Reassure the patient that some weight gain
after quitting is common and appears to be
self-limiting
Emphasize the importance of a healthy diet with
plenty of fruits and vegetables
Maintain the patient on pharmacotherapy known
to delay weight gain (e.g., bupropion SR, nicotine
replacement therapies, particularly nicotine gum)
Refer the patient to a specialist or program
Flagging motivation/feeling deprived Reassure the patient that these feelings are
common
Recommend rewarding activities
Probe to insure that the patient is not engaged in
periodic tobacco use
Emphasize that beginning to smoke (even a puff)
will increase urges and make quitting more
difficult
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quitting smoking. While relapse is most common within the first 3 months of quitting,
it is important to acknowledge that relapse can occur at any time. Thus, ongoing
questioning of the patient’s quit smoking status as well as encouragement and support
is beneficial.

SMOKING CESSATION IN THE FUTURE

Although continual progress is being made in understanding the burden of smoking
on health, in the research of various smoking cessation interventions, and in reaching
out to smokers, smoking remains a problem without definitive solutions. The number
of smokers, and more specifically smokers with heart disease, remains disturbingly
high and even those who do attempt to quit are likely to relapse. More research needs
to be done to find more effective ways of reaching smokers, motivating smokers,
creating effective treatment interventions, and using pharmacotherapies in order to more
appropriately treat tobacco dependence and increase the probability of successfully
quitting smoking.

There are numerous smoking cessation interventions and medications already created
that have not been studied enough to prove effectiveness and/or safety by the FDA and
therefore are not considered evidence-based or first-line standard of care. However,
these appear to be promising. These include new medications, more appealing delivery
methods of NRT, research regarding sensory receptor stimulation and that smoking
appears to have, and unconventional therapies, such as hypnosis.

One controversy in the field is how appealing to make NRT. Current methods
may not be easy enough or appealing enough for smokers to use them as prescribed
or intended and are therefore not as effective. Making NRT more appealing (better
tasting or easier to ingest like in a beverage) could increase compliance with taking the
medication as intended and increase treatment effect. On the contrary, some researchers
worry that this could lead to people quitting smoking and becoming addicted to the
NRT instead. Although this would not be ideal, it is still likely to decrease health risks.

CONCLUSIONS

Tobacco dependence is a chronic addiction, similar to drugs and alcohol, with a
high probability for relapse. Long-term motivation and treatment of the physical and
psychological addiction is necessary. Providing smoking cessation interventions that
address both parts of this addiction are likely to yield increased success as they help
the smoker deal with many of the factors of their smoking habit.

There are a number of treatments known to be effective and evidence-based for
smoking cessation. These should become a standard of care by clinicians and treatment
providers. Health care providers have a vital role and a responsibility to help their
patients quit smoking. They also have a unique opportunity to help patients understand
the unnecessary risks they are placing on their health, as well as the ability to provide
treatment interventions that can significantly increase their health and quality of life.
Making smoking cessation a primary focus of preventive care as well as rehabilitation
after a cardiac event can take advantage of teachable moments where the patient is
more likely to be invested in making healthy lifestyle changes. Treatment providers can
also provide education and necessary support to help move patients toward quitting as
well as provide ongoing support and reinforcement for patients who have recently quit.
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In the cardiac rehabilitation setting, a graded exercise test (GXT) might be obtained
for risk stratification and prognostication, for diagnostic reasons (e.g., to test for residual
ischemia in the setting of recurrent symptoms following an invasive therapeutic cardio-
vascular procedure), for therapeutic reasons (development of an exercise prescription),
or to quantify functional capacity — at baseline or in response to exercise training.

Reasons for Obtaining a GXT in Cardiac Rehabilitation

Diagnosis — evaluation of ischemia following event or procedure.

Prognosis — following event.

Exercise prescription — when entering a cardiac rehabilitation (CR) program.
Evaluation of functional capacity — following exercise training.

THE GXT FOR DIAGNOSTIC PURPOSES

In most cardiovascular settings, the primary reason for obtaining a GXT, sometimes
referred to an exercise tolerance test (ETT), is to confirm or refute the diagnosis of
functionally significant occlusive coronary artery disease in the setting of symptoms
suspicious of stable angina pectoris. The consensus guidelines and literature supporting
this indication are thoroughly addressed in the official guidelines of the American
Heart Association and American College of Cardiology (/), which are periodically
updated, and the methods for performing this test are addressed in the subsequent
chapter (see Chap. 10). However, in the cardiac rehabilitation setting, extremely rarely
is GXT performed for a de novo diagnosis of occlusive coronary artery disease. Rather,
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following an invasive corrective procedure (percutaneous coronary intervention or
coronary artery bypass grafting) for the correction of occlusive disease, the cardiac
patient might experience recurrent symptoms that are reminiscent or suggestive of
cardiac angina. In such settings, it is reasonable to consider performing a GXT with
electrocardiogram (ECG) monitoring to screen for exercise-induced ischemia. This
may occur early in the setting of a cardiac rehabilitation program (e.g., indicative of
incomplete revascularization) or later in the course (e.g., restenosis following angio-
plasty or stenting). If ischemia is documented, often the patient will be referred to for
more extensive studies and perhaps a repeat revascularization procedure.

The Positive Exercise ECG Tracing

The diagnosis of functionally occlusive coronary artery disease is made on the
basis of the exercise ECG. At our institution, we use the following criteria to read
the test as “positive” for such a condition. The criteria are designed to optimize the
balance between sensitivity and specificity in a population with a relatively high rate of
cardiovascular risk factors. The ST segments have to be depressed 0.1 mV compared
with the PR interval for the same beat, with a configuration that is down-sloping or flat
at a point in the complex that is 0.08 ms from the conclusion of the QRS complex in a
lead tracing with no baseline ST depression. Additionally, this configuration has to be
consistent and evident in at least three successive complexes to avoid findings due to
motion artifacts. The finding has to be in at least one of the 12 standard ECG leads, other
than III and aVR. A lone finding in lead III is not considered to be valid, but rather it has
to be accompanied by a similar finding in leads II or aVF. In lead tracings with baseline
ST depression, the tracing has to meet “double criteria” to be considered positive, where
the ST tracing has to be depressed beyond baseline by an additional 0.2 mV. That is,
if the ST segment tracing is already 0.05 mV below the resting PR interval at baseline,
then to meet double criteria, the tracing has to be 0.25mV below the PR interval
during the exercise test.

There are several additional caveats. To reduce the prevalence of false-positive tests,
we consider the exercise ECG as being uninterpretable if there is baseline ST changes
due to left ventricular hypertrophy or left bundle branch block, or if the subject is
taking digitalis and related medications. A test is considered interpretable in the lateral
precordial leads (V4-V6) and in the limb leads in the presence of right bundle branch
block. We have observed a high prevalence of false-positive tests if the subject is
using exogenous estrogens. This is likely due to the fact that the chemical structure of
estrogenic hormones resembles that of digitalis. Higher levels of endogenous estrogens
are also likely the cause of the higher rate of false-positive testing in middle-aged
women, although this has never been conclusively proven. One might suggest that it
is prudent to proceeding directly to a functional imaging study instead of obtaining
a simple GXT in women on exogenous estrogen therapy if one is obtaining the test
for diagnostic reasons. Many of these considerations are summarized in an excellent
text by Ellestad on the subject dealing with the interpretation of the exercise ECG (2).
Included are examples of resting and exercise ECG reports, should they be of potential
use to the reader (Fig. 1A,B).
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Fig. 1. Example of a ECG report form for graded exercise testing.

e Criteria for positive test

* Three successive beats

* Flat or down-sloping 0.08 ms

* Any one or more of 10 leads excluding III and aVR

Meets “double criteria” in presence of baseline ST depression
e Uninterpretable in the presence of

LBBB, LVH with strain, digitalis
e High prevalence of false positives (i.e., use caution) in the presence of

exogenous estrogen use, LVH without strain, middle-aged women

Interpretations of the Exercise ECG

ST segments depressed 0.1 mV in the absence of baseline changes
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THE GXT FOR PROGNOSTIC PURPOSES

Cardiorespiratory Fitness

Cardiorespiratory fitness, as measured by a graded ETT, provides strong and
independent prognostic information about overall — and especially cardiovascular —
morbidity and mortality. Cardiorespiratory fitness is a valid prognostic indicator in
apparently healthy individuals, in at-risk individuals with diabetes mellitus, metabolic
syndrome, and hypertension, and in patients with cardiovascular disease, such as those
that present to a cardiac rehabilitation program (3-9). However, despite the profoundly
important prognostic information provided by simple clinical assessments of fitness,
they are rarely used in the clinical setting and often ignored in the exercise-testing
laboratory. There is an undue emphasis on the exercise ECG, whose diagnostic inter-
pretation was just discussed. Table 1 indicates, for women and men, the expected
fitness level in metabolic equivalents (METSs). Owing to its increasingly recognized
value, we have begun to report the fitness classification on our clinical GXT reports.
This can be used as a valuable marker to follow longitudinally the changes in risk
stratification in individuals in cardiac rehabilitation programs.

The Exercise ECG for Prognostic Purposes

There is a rich literature from the 1980s regarding the use of the exercise ECG —
specifically, the timing during the GXT at which it turns positive — and the prognostic
implications of such for making clinical decisions. In one set of investigations, it
has been well documented that after myocardial infarction, a submaximal test can
be used to determine medium- and long-term risk of recurrent ischemic events and
cardiovascular death. Additionally, GXT information can be used to determine the
likelihood of left main and three-vessel coronary artery disease (sometimes referred to
as “surgical disease”).

Table 1
Cardiorespiratory Fitness Classifications for Women and Men
[Metabolic Equivalents (METs)] (10)

AGE Below

(years) Low average Average  Above average High

Women

20-29 <38.0 8.1-99 10.0-12.4 12.5-13.9 >14.0
30-39 <17.7 7.8-9.6 9.7-11.9 12.0-13.6 >13.7
40-49 <7.1 7.2-9.0 9.1-11.6 11.7-13.0 >13.1
50-65 <6.0 6.2-8.2 8.3-10.5 10.6-11.9 >12.0
Men

20-29 <109 11.0-12.5 12.6-14.8 14.9-16.2 >16.3
30-39 <9.7 9.8-11.3 11.4-13.6 13.7-14.8 >14.9
40-49 <8.6 8.7-10.2 10.3-12.5 12.6-13.6 > 13.7
50-59 <7.1 7.2-9.0 9.1-11.3 11.4-12.5 >12.6

60-69 <6.0 6.1-7.6 7.7-10.2 10.3-11.3 >114
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In a publication from our institution during this period, the Duke Treadmill Score
was developed and subsequently reached broad popularity for prognostic purposes
(7). In work from our institution and others, it was observed that a limited GXT
performed within the first several weeks following a myocardial infarction could
determine whether follow-up testing was indicated to identify surgical disease. If the
exercise ECG of a GXT was positive or symptoms developed before a heart rate (HR)
of 120 bpm, this implied a 22% likelihood of the patient having three-vessel occlusive
coronary disease or left main coronary artery disease (/7). This would often prompt
further studies in the coronary catheterization laboratory with anticipation of coronary
artery surgery. Soon, these criteria were shown to be relevant for all individuals
suspected of having occlusive coronary artery disease (/2). We have been employing
these standards for test interpretation for over 20 years. Unfortunately, with the ready
availability of invasive diagnostic and therapeutic catheterization laboratories at many
institutions, this practice has fallen out of favor, and the GXT is rarely used today as
prognostic test in the development of a therapeutic plan.

The Use of the GXT for Therapeutic Purposes — Modifying
the Exercise Prescription

The GXT also has utility to follow progress and modification of the exercise
prescription with exercise training. It is for this purpose that the Center for Medicare
and Medicaid Services (CMS) recognizes the need to reimburse for a GXT both prior to
and following an approved period (36 sessions) of cardiac rehabilitation. The principles
underlying this practice in the coronary patient is summarized in Fig. 2.

It is a principle of exercise physiology that there is a linear relationship between HR
and workload from rest to the ventilatory threshold — when the oxygen demands of
the exercise workload exceeds oxygen supply to the working muscles. After a period
of exercise training, there occur three observable physiologic responses that charac-
terize the “training effect.” These three responses are illustrated in Fig. 2: (i) resting
bradycardia — where the resting HR is lower following exercise training; (ii) a training
bradycardia — a relative bradycardia at each successive workload to HR maximum;
and (iii) an increase in maximum workload (measured as peak VO, with a metabolic
cart). This physiology is particularly pertinent to individuals with occlusive coronary
artery disease and angina pectoris. With a fixed lesion, the angina threshold (HR at
which angina occurs) is reproducible and corresponds to a given workload. In Fig. 2,
before and following exercise training, the angina threshold is approximately 115 bpm.
The maximum workload at the angina threshold is 6 METs prior to training and 10
METs following, representing a 66% increase in exercise tolerance following exercise
training.

It should be noted that these responses are specific to the muscles being exercise
trained, and therefore, careful attention should be given to the exercise prescription and
the muscle groups that will be commonly used in the activities of daily living when
the angina threshold is likely to be exceeded. For example, if the individual of interest
works in a job that requires primarily upper body work, then consideration should be
given to exercise training primarily the upper body during the cardiac rehabilitation
period to provide the greatest increase in exercise tolerance in the work setting (/2).



108 W.E. Kraus

Incremental increase

Incremental increase . e )y
in exercise tolerance m exe]ruse tolerance
160 at anginal threshold at HR
—L—
Al .
140 + R R
. .
IR
o* * o* Relative bradycardia
o 120 “t' o* at each work load
o* hd
. Ad
= R * o* * \
4 . *
100 o* * o* . Anginal threshold
o * R *
g .*
80 [ o
“
R
60 + \
Relative bradycardia
j— at rest
T | | | | | | | |
T T T T T T T T

2 4 6 8§ 10 12 14 16 18
Work Load (METS)

Fig. 2. Utility of Exercise Training in Individuals with Angina. The upper line represents the
relationship between work load (in metabolic equivalents — METSs) and HR prior to a period of
exercise training. For an individual with a fixed obstructive lesion the angina threshold tends to
occur at a given hear rate (in this case 115 beats per minute). This corresponds to a limiting work
load of 6 METs. However, after a period of training within cardiac rehabilitation, the curve (lower)
demonstrates several characteristics relative to the pre-training curve (e.g., relative bradycardia at
rest, a relative bradycardia at each work load and a potential for increase in maximal work capacity).
In addition, there is a significant increase at the work load achieved at the angina threshold. In
this case example, angina is not experienced post training until the patient achieves 10 METs,
representing a significant increase in angina free work capacity following exercise training.

CONCLUSIONS

In conclusion, GXT is a useful clinical tool with prognostic, diagnostic, and thera-
peutic uses. Careful attention to the use of this tool in the cardiac rehabilitation program
can increase the utility of program components to modify risk for subsequent events.
More attention should be given to the use of the fitness assessment in the clinical
environment.
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For many clinicians, an exercise stress test offers diagnostic and prognostic infor-
mation. Foremost is the assessment of chest pain and repolarization changes in the
electrocardiogram (ECG) suggestive of myocardial ischemia. However, other data
collected during an exercise stress test provide useful prognostic information and are
helpful in guiding return to work, developing an exercise prescription, and managing
the patient during exercise training. This chapter focuses on the procedures necessary
to insure that the exercise stress test yields information useful for guiding exercise
training in cardiac rehabilitation or at home.

BACKGROUND

An exercise stress test, also known as a graded exercise test (GXT), provides
important information on the patient beginning an exercise-training program. The
primary reasons for a GXT are risk stratification, development of an exercise
prescription, and to quantify functional capacity. The GXT provides information related
to the presence of ischemia or arrhythmias, heart rate and blood pressure response
during exercise, exercise-related symptoms or limitations, and exercise tolerance or
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functional capacity. Together this information is useful when developing the exercise
prescription and managing the patient during exercise training.

The GXT performed for an exercise-training program should be sign- or symptom-
limited. Optimally, the GXT will continue until the patient reaches his/her maximal
effort. The test should not be terminated at a predefined target heart rate or work rate.
Recommended end points that should be considered prior to the patient reaching a
maximal effort are summarized in Table 1.

Table 1
Graded Exercise Test End Points

Absolute end points

Signs of severe fatigue

Patient request*

Sustained ventricular tachycardia

Moderate to severe angina

Signs of poor perfusion: moderate to severe dizziness, near-syncope,

confusion, ataxia, cold or clammy skin

e Technical difficulties in monitoring ECG or BP

e Drop in systolic BP despite increasing work rate in the presence of

other signs of ischemia or worsening arrhythmia

New onset atrial fibrillation

Supraventricular tachycardia

Third degree atrioventricular heart block

ST elevation (> 1 mm) in leads without diagnostic Q-waves (other

than V1 or aVR)

e ST depression (> 2mm) with normal resting ECG and patient not
taking digoxin

e Systolic BP > 250 mmHg or diastolic BP > 115 mmHg

e Heart rate within 10 beats of ICD threshold

Relative end points

e Drop in systolic BP with two consecutive increases in work rate in
the absence of other signs of ischemia or worsening arrhythmia

e Worsening ventricular ectopy, especially if it exceeds 30% of
complexes

e ST depression > 2mm with abnormal resting ECG or patient taking
digoxin

e New onset bundle branch block, especially if indistinguishable from
ventricular tachycardia

e Dyspnea and wheezing

e Severe claudication

BP, blood pressure; ECG, electrocardiogram; ICD, implanted cardiac defibrillator.
*Due to anxiety, some patients may prematurely request to stop. In these
patients, it is important to provide reassurance and encouragement.
Modified and adapted from ACSM’s Guidelines for Exercise Testing and
Prescription (1) and ACC/AHA 2002 Guideline Update for Exercise Testing (2).
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The importance of a symptom-limited maximal exercise test cannot be overempha-
sized. Specifically, if an exercise test is stopped when a patient reaches a predetermined
heart rate or work rate, or before symptom-limited maximum, it will result in a lower
peak heart rate. As a result, the exercise-training target heart rate developed from this
peak heart rate will be lower than if the patient achieved their true maximum heart
rate. Thus, while following this target heart rate the patient will train at an exercise
intensity that does not provide optimal benefits. Furthermore, some patients might not
remain engaged with their exercise program at this low intensity because it feels too
easy. Last, hemodynamic information (e.g., heart rate and blood pressure) derived from
a non exercise stress test (e.g., Adenosine or Dobutamine stress test) is not useful for
developing an exercise prescription.

In some patients, the baseline ECG precludes clinically meaningful assessment of
repolarization changes related to ischemia. Examples include patients with left bundle
branch block, atrial fibrillation, pacemakers, and cardiac transplant. When assessing the
presence of ischemia in these patients, a GXT with imaging (e.g., echocardiography or
nuclear imaging) is recommended (2). However, in the absence of suspected ischemia,
a GXT with ECG alone provides useful information to establish an exercise prescription
and guide the patient during an exercise-training program.

TIMING OF THE GXT

A symptom-limited maximal GXT can be safely performed 2 weeks after an uncom-
plicated acute myocardial infarction (/). A similar time period can be used for patients
who have had a percutaneous coronary intervention or coronary artery bypass surgery.
For patients who have had surgery involving a sternotomy, allowing additional time
before the GXT may allow for continued resolution of pain and healing of the sternum.
Peak exercise capacity (as measured by peak VO,) is lower in patients entering cardiac
rehabilitation after coronary artery bypass surgery and may be due to postoperative
discomfort (3).

Although a GXT provides useful information, it may not be necessary for all patients
participating in cardiac rehabilitation. McConnell et al. (4) reported that patients
completing 12 weeks of cardiac rehabilitation can be safely progressed and demon-
strate similar improvements in caloric expenditure, independent of whether they have
a GXT prior to starting the program. However, current guidelines support testing prior
to starting cardiac rehabilitation in most patients (2). Despite this, it is not uncommon
for patients to begin phase II cardiac rehabilitation without a recent GXT. In a survey
by Andreuzzi et al. (5), 60% of phase II cardiac rehabilitation programs do not require
a GXT prior to program entry.

Scheduling the GXT to occur some time during a patient’s stay in cardiac rehabil-
itation may be helpful in situations where obtaining the GXT may delay the patient’s
ability to start the program. Delayed scheduling of the GXT may also be helpful
for patients with very low functional capacity (/), inexperience with exercise, or
anxiety to exercise. These patients may be able to provide a better effort during a
GXT after having participated in several visits in cardiac rehabilitation to “practice”
exercising.
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REPEATING THE GXT

In select patients, the GXT may need to be repeated. If a patient experiences new
or worsening symptoms during exercise training, they should be re-evaluated by their
physician and a repeat GXT considered. Also, if a patient’s beta-adrenergic blocking
agent is decreased or discontinued, it would be appropriate to repeat the GXT to re-
assess their heart rate response and the presence of ischemia. Conversely, if a patient’s
beta-blocker is increased, repeating the GXT is not as important because new ischemia
will not be a concern. However, they will not be able to reach their target heart rate
range and instead should guide exercise intensity using perceived exertion.

In isolated patients, the prescribed target heart rate may not seem to be a “good fit.”
These patients typically report very low ratings of perceived exertion while exercising
within or above their target heart rate range, and some may even be comfortably
exercising at or above their peak heart rate. It is possible that these patients did not
truly undergo a maximal GXT at program entry. Repeating the GXT in these patients
is especially important if they plan to return to a physically demanding job or leisure
activity. However, before repeating a GXT in these patients, it should be confirmed that
they are taking their medications as prescribed and that they understand the perceived
exertion scale.

PRE-TEST CONSIDERATIONS

Pre-test recommendations and patient instructions have been published (2) and are
summarized in Table 2. Because the purpose of the GXT performed in conjunction with
an exercise-training program is to establish an exercise prescription, it is important that
conditions during the GXT are similar to those experienced by the patient during exercise
training. Most important among these are the timing of medications and the time of day.

Patients should take their medications as prescribed by their physician 3—10 hours
prior to the GXT. Most important among these are beta-adrenergic blocking agents and
long-acting nitrates. If a patient forgets to take either of these medications, consider
rescheduling the test. The absence of the beta-blocker will result in an accentuated
heart rate response and a resultant target heart rate range that will not mimic conditions
when the beta-blocker is taken. Also, the absence of the beta-blocker or nitrate may
result in exercise being limited by ischemia or chest pain, which will limit peak heart
rate and the assessment of functional capacity.

PROTOCOL SELECTION

The Bruce protocol is the most frequently used treadmill protocol (6). Work rate
during the first stage is estimated at 4.6 metabolic equivalents (METSs) and increases
by 2.5-3.0 METs with each 3-min stage. The peak MET level of patients entering
cardiac rehabilitation is 4-6 METs (3) and is even lower in patients with heart failure.
On the basis of this information, the Bruce protocol is often not the protocol of choice
for patients entering cardiac rehabilitation because they are only able to complete 1-2
stages (< 6min) of this protocol. An appropriately selected protocol should result
in an exercise test duration of &~ 10min (7). This provides time to assess heart rate
and blood pressure response, as well as functional capacity. Therefore, a treadmill
protocol with a lower starting MET level and increments of ~ 2 METs per stage
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Table 2
Pre-Test Patient Instructions and Planning

Patient instructions

e Take medications as prescribed and at least 3 h prior to test

Avoid the following for at least 3 h prior to test

o Caffeine and alcohol

o Tobacco use

o Large meal

Avoid using skin lotion on chest and abdomen

® Do not exercise for 24 h prior to test

Wear comfortable clothes suitable for exercise. Do not wear shoes
with heels

Pre-test planning

e Schedule the test at a similar time of day as exercise training will be
performed

e [f a 6-min walk test is scheduled on the same day, it should occur at
least 1 h before or after the test

o Consider rescheduling the test if the beta-adrenergic blocking agent
or long-acting nitrate is not taken

® Do not perform the test if the patient has clinical changes that
would limit their ability to provide a maximal exertion, such as
resolving upper respiratory tract infection or an exacerbation of gout
or arthritis.

Adapted from ACC/AHA 2002 Guideline Update for Exercise Testing (2).

should be considered in these patients. Examples are the Balke or Naughton protocols.
Although the Modified Bruce protocol starts at an appropriate work rate (estimated 2.3
METs), beginning with stage 3 (1.7 mph and 10% grade), it then assumes the same
work rate profile as the standard Bruce protocol and, therefore, is not a protocol of
choice.

When possible, a GXT should be performed on a treadmill because it usually results
in higher physiologic responses than tests performed using a leg or an arm ergometer.
Compared with leg ergometry, treadmill exercise results in a higher measured peak
VO, (10-15%) and peak heart rate (5-20%) (6). Some patient who present with
obesity, arthritis, or other comorbidities may be unable to adequately perform treadmill
exercise and may need to be tested using an alternate exercise mode. When using a
leg ergometer, the protocol should begin at 0—10 watts and increase by 10 watts per
min or 20-30 watts per 2-3-min stage.

Arm ergometry is an alternative for patients who cannot perform leg exercise. Peak
VO, during arm ergometry is 20-30% lower than that during leg ergometry, due to the
smaller muscle mass recruited. During submaximal exercise at the same power output,
heart rate and blood pressure are higher, whereas stroke volume and VO, are lower
during arm (compared with leg) ergometry (8).
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Fig. 1. Dual-action exercise modes.

Traditionally, GXTs have involved treadmill or ergometry (arm or leg) exercise.
The treadmill is not an option for all patients, and regional muscle fatigue prematurely
limits many patients during arm or leg ergometry. Alternatives to these traditional
exercise modes are dual-action devices that utilize both the arms and legs (Fig. 1).
These devices represent useful alternatives for patients who might not be able to
provide sufficient effort during treadmill, arm, or leg exercise. However, little data are
available comparing exercise responses with these modes to treadmill or leg ergometry.

PREPARING FOR THE GXT

Prior to starting the GXT, a medical history and informed consent should be obtained.
It is important to assess the patient’s physical activity history and symptoms they may
be experiencing. Confirm that medications were taken as directed and that there is no
clinical condition that indicates that the test should not be performed.

The patient should be prepped with electrode placement modified to monitor the
ECG during exercise (9). Baseline ECG, vital signs, and symptoms should be assessed
prior to starting the test in both supine and up