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Abstract

Background: Cardiac rehabilitation (CR) programs have evolved from exercise-only programs 

designed to improve cardiovascular fitness to secondary prevention programs with a broader 

mandate to alter lifestyle-related behaviors that control cardiac risk factors and, thereby, reduce 

overall cardiovascular risk. As the obesity epidemic has evolved in the late 20th and early 21st 

centuries, the prevalence of type 2 diabetes mellitus and the metabolic syndrome have soared and 

blunted the otherwise expected downturn in deaths from coronary heart disease related to better 

control of risk factors. In that the causes of obesity are behavioral in origin, the most effective 

treatment strategy requires a comprehensive, behavioral based approach.

Purpose: In this review we outline optimal lifestyle approaches that can be delivered in the 

CR setting to assist cardiac patients with their long-term goals of reducing weight and improving 

cardiac risk factors while concurrently improving cardiovascular fitness. We also performed a 

survey of CR programs throughout the U.S. and found that only 8% currently deliver a behavioral 

weight programs.

Conclusions: Cardiac rehabilitation programs need to take on an important challenge of 

secondary prevention which is to develop behavioral weight loss programs to assist cardiac 

patients to lose weight and, thereby, improve multiple risk factors and long-term prognosis.

Condensed Abstract

Cardiac rehabilitation (CR) programs have evolved from exercise-only programs designed to 

improve cardiovascular fitness to secondary prevention programs with a broader mandate to 

alter lifestyle-related behaviors that control cardiac risk factors and, thereby, reduce overall 

cardiovascular risk. In this context, to optimize clinical outcomes, CR programs need to establish 

and operationalize behavioral weight loss programs.
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BACKGROUND

Obesity: Definitions, Prevalence and Negative Consequences

Obesity is most commonly defined by the body mass index (BMI) which is the ratio of body 

weight (kg) to height in meters2. A healthy or normal BMI is 18.5–24.9 kg/m2 overweight 

is 25.0–29.9 kg/m2, and obesity ≥30 kg/m2. In an individual patient, BMI does not have the 

ability to distinguish body weight that is muscle or fat; thus, it should be supplemented with 

a waist circumference (WC) measurement to assess abdominal obesity. A WC measurement 

of > 88 cm (36 inches) in women and 102 cm (40 inches) in men reflects a body weight with 

excessive abdominal adiposity1.

Over 200 million adults (72 %) in the U.S. are overweight or obese, whereas 42% are 

classified as obese2. Obesity contributes to a shortened life span due to associations with 

atherosclerotic cardiovascular disease (ASCVD), type 2 Diabetes Mellitus (T2DM), insulin 

resistance (IR), hypertension, kidney disease, obstructive sleep apnea, and other conditions3. 

Obesity is an independent risk factor for the development and progression of ASCVD. 

Due to this association, nearly half of individuals attending CR are obese4,5 and 80% of 

individuals are overweight or obese4.

Obesity has been recognized by the Centers for Disease Control as an epidemic in the U.S. 

since the late 1970’s6. Rates of obesity have risen steadily from a prevalence of 30% in 1999 

to 42% in 20182. The combination of overweight/obesity has similarly increased over this 

time period from 56% in 1999 to 72% in 2018 2.

The primary mechanistic role of obesity in the development of ASCVD is its predisposition 

to the development of T2DM and IR3. It also predisposes to hypertension and a generalized 

inflammatory state7,8.

Increases in rates of T2DM in the U.S. have mirrored the rates of obesity with an 

approximate delay of 10 – 15 yr (Figure 1)9,10. There is overwhelming evidence that BMI, 

abdominal obesity and the increase in adiposity are associated with the development of 

T2DM11–13 and hypertension. Mechanistically, excess adipocytes release free fatty acids and 

inflammatory cytokines that contribute to impaired insulin signaling and the insulin-resistant 

state (Figure 2)8. Obesity leads to hypertension through a combination of chronic over

activity of the sympathetic nervous system and increased activity of the renin-angiotensin 

system. The presence of excess intra-abdominal adipose tissue is particularly linked to IR 

and its sequelae8.

In a CR population, the combined prevalence of IR (44%) and T2DM (23%) is 67%, which 

paralleled the prevalence of metabolic syndrome, present in 65% of patients14. Metabolic 

syndrome is defined by the presence of at least three of the following five characteristics: 

Waist circumference >102cm in men, >88cm in women, blood pressure (BP) > 130 systolic 

or 85 mm diastolic, fasting triglycerides > 150mg/dL, fasting HDL cholesterol < 40 mg/dL 

or fasting glucose > 100mg/dL (or on T2DM medication)15. Women in CR have a higher 

prevalence of IR than men (73 vs 64%) and a greater percentage with an elevated WC (71 vs 

60%)14. In patients with ASCVD, rates of obesity have been increasing steadily4 (Table 1).
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Effects of Weight Loss on Cardiac Risk Factors in the General Population

In non-cardiac populations, the beneficial effects of weight loss on obesity-related risk 

factors have been very well studied3,16–18. Most importantly, weight loss is clearly beneficial 

in reducing the risk of developing T2DM. In the Diabetes Prevention Program, which 

included a combination of weight loss and exercise, a median weight loss of 5.5% over 

2.8 yr reduced the risk of progressing from prediabetes to T2DM by 58%17. Additionally, 

a small study (n=12) of individuals with recently diagnosed T2DM (<1 year), not yet on 

diabetic medications, and a mean BMI of 35.8 kg, a 6-mo program of behavioral weight 

loss (BWL) and almost daily walking of 45 min resulted in a mean weight loss of 9.7 kg. 

With this intervention 8/12 patients (67%) went into partial remission of their T2DM with 

the mean Hemoglobin A1c dropping from 6.8 to 6.2%19.

In patients with hypertension, weight loss is the most powerful, non-pharmacologic 

intervention to reduce BP. A low salt diet, reduced alcohol consumption and exercise also 

have favorable effects20, 21. In a meta-analysis, weight loss averaging 5.1 kg after diet and/or 

exercise reduced BP by 4.4/3.5 mm Hg (systolic BP/diastolic BP)22. Weight loss resulting 

from either reductions in caloric intake or increases in physical activity is associated with 

improvements in lipid profile, BP and insulin sensitivity16. A sustained weight loss of 

>5% is an agreed upon target to reduce cardiac risk factors. In addition, weight loss is 

also recommended for the management of persistent and paroxysmal atrial fibrillation23. 

Finally, exercise has the additional favorable effect of improving cardiorespiratory fitness, a 

well-established and independent coronary risk factor24.

Cardiac Rehabilitation as Secondary Prevention Program

Cardiac rehabilitation has evolved from an exercise-only program designed to improve 

fitness after a prolonged hospitalization for a cardiac event to a multi-risk intervention 

individualized to modify coronary risk factors (and fitness) and the atherosclerotic 

process25,26,27 The benefits of a multirisk intervention with individualized goals was 

demonstrated in the Stanford Coronary Risk Intervention Project25. Using a case

management model, coronary patients were treated with lifestyle interventions to goals that 

included exercise, weight reduction and smoking cessation and this resulted in a reduced rate 

of progression of angiographic disease and fewer hospitalizations at 4 yr.

In a meta-analysis by Pack et al of 35,335 cardiac patients, the effect of weight loss 

in cardiac patients on combined clinical outcomes of all-cause mortality, cardiovascular 

mortality and major cardiac adverse events was assessed28. Intentional weight loss was 

associated with improved combined clinical outcomes, whereas, observational or non

intentional weight loss was associated with worsening outcomes28.

Effects of “Standard Cardiac Rehabilitation” on Body Weight and Body Composition.

In the absence of a focused BWL program or a specific exercise intervention, 3 mo of 

CR results in minimal weight loss and modest changes in body composition. In a study 

of over 1300 CR participants, overall, mean weight loss after 12 wk of CR was 1.2 kg 

(<2%)5. However, for patients who were obese (BMI≥ 30 kg/m2), the mean weight loss 

was 2 kg (<3%)5. This is consistent with other studies in the CR setting in the absence 
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of a focused approach to weight loss29–31. Of note, in the time frame after the cardiac 

hospitalization until starting CR, patients who underwent a surgical procedure lose more 

weight than medically treated patients whereas the inverse is true within CR.32

The baseline assessment of patients entering CR should include a standardized measure 

of height (stadiometer) and body weight on a calibrated scale (shoes off and pockets 

emptied) such that BMI can be calculated. Abdominal obesity should also be assessed with 

a standardized measure of WC as follows: The WC should be measured with a flexible tape 

measure directly over the skin in a horizontal plane halfway between the lowest rib and the 

iliac crest. The waist measurement should be recorded at the end of a normal expiration.

The quality, but not caloric quantity, of the patient’s diet can be assessed using a 

standardized questionnaire such as Picture Your Plate which has been validated and is 

considered to be a reliable dietary assessment tool for CR populations33. Additionally, 

documenting 3 d of food consumption can be a useful tool to assess dietary pattern.

As a prelude to this review, the authors undertook a survey to gather insight into the specific 

interventions employed by CR programs to facilitate weight loss. Using the American 

Association for Cardiovascular and Pulmonary Rehabilitation (AACVPR) program directory 

we emailed a 4 question survey to 99 CR programs throughout the U.S. representing 

34 states. Programs were selected on a state by state basis with questionnaires sent to 

the first three programs for which an email address was available. A broad geographic 

representation was attained. The vast majority were non-academic, clinical programs 

with only 2 responses being returned from university hospitals. We received complete 

questionnaires from 36/99 (36%) These results are described in Table 2 and indicate that 

weight loss is not systematically addressed in most CR programs. Only 8% of programs 

had a formal weight loss program within CR or a hospital weight loss program to which 

patients could be referred. A total of 64% of programs did provide individualized nutrition 

counseling to patients that may have included weight control advice. Only 11% of programs 

knew the mean weight change of overweight/obese patients in CR, ranging from .5 to 4 

kg, and only 19% oriented the exercise prescription to promote weight loss in overweight 

patients by maximizing caloric expenditure.

To measure program effectiveness, it is critically important that programs track outcomes 

such as body weight, BMI and waist circumference. It is important to have baseline data 

to assess the efficacy of any programmatic changes you may make to, thereby, assess 

quality improvement. In general terms, modifiable behaviors that influence weight loss for 

overweight/obese patients fall into two broad categories: caloric expenditure (i.e. physical 

activity) and caloric intake (i.e. dietary intake).

Approach to Exercise and Physical Activity

When it comes to BWL programming, CR has a unique advantage that should be leveraged. 

Unlike community-based BWL programs, all patients enrolling in CR understand that they 

are participating in an exercise program thus, they have agreed to exercise. Moreover, 

participants rely on the recommendation of CR professionals to establish exercising 
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parameters. Therefore, recommendations regarding exercise and physical activity, when 

appropriate, should be oriented toward maximizing caloric expenditure

The standard CR exercise prescription generally includes moderate intensity exercise 

employing multiple modalities such as treadmill walking, cycling or rowing and strength 

training. This volume and intensity of exercise will increase exercise capacity in obese 

patients34. The caloric energy expenditure of this type of exercise (3 d/wk), however, is < 

800 kcal/wk total35,36. Assuming that caloric intake remains unchanged, caloric expenditure 

of approximately 3500 kcal is required to lose .5 kg of body weight. Thus, expending 

roughly 800 kcal/week beyond baseline metabolic rate with CR exercise over 12 wk would 

be expected to yield a weight loss of approximately 1.5 kg over 12 wk (12 × 800 /3500). 

This is remarkably consistent with what was seen in CR in the study of Gomodam et al5.

Exercise, as a sole intervention, can be an effective means for slow and gradual weight 

loss37. To facilitate weight loss, the exercise prescription should be oriented towards 

maximize caloric expenditure by including nearly daily, longer distance walking. Non

weight supported exercise such as walking or elliptical expends more calories than weight 

supported exercise such as cycling, rowing, seated-ergometry or swimming. The duration of 

exercise should be gradually increased over time.

The American College of Sports Medicine (ACSM) advises that individuals should strive 

to get between 150 – 250 min of moderate to vigorous exercise, or 22–35 min/d each 

week to promote weight loss38. Also, it is acknowledged that more is better; greater than 

250 min/wk of moderate to vigorous activity is associated with more substantial weight 

loss. Consequently, to achieve the recommended 250 min/wk requires an average of > 35 

min/d. By necessity, high caloric exercise training requires that individuals perform some, 
if not most, of their exercise away from CR. Therefore, when it is determined to be safe 

and appropriate, CR professionals need to assist patients to establish a program that can 

be done at home. In addition to expand the volume of purposeful exercise sessions, caloric 

expenditure can be maximized by also taking every opportunity to increase physical activity. 

This can include parking further from the entrance, taking the stairs rather than elevators and 

walking for chores rather than driving, whenever possible.

In the CR setting, a study by Savage, et al had as its goal to increase caloric expenditure 

of exercise for overweight individuals without any change in diet39. Patients were counseled 

to gradually increase their walking up to > 60 min session as tolerated, 5–7 d/wk. After 

4 mo patients lost a mean of 4.6 kg of which 3.6 kg was fat mass. This was associated 

with favorable effects on the lipid profile, lower insulin levels and peak aerobic capacity 

increased by 21%. In a study by Mertens, et al in cardiac patients, an exercise prescription 

of daily walking was utilized which was gradually increased from 20 to on average 43 

min/d over a 3 mo period of time. The patients were followed for 9 more months with no 

associated dietary restriction. The mean weight loss was 4.5 kg over 1 yr and was associated 

with favorable risk factor benefits40.

The weight loss brought on by exercise alone is slow and gradual. For example if you 

increase caloric expenditure by 100 kcal/d or the equivalent of walking an extra mile per 
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day, it will take 35 d to accomplish a caloric deficit of 3500 kcal and accomplish 1 lb of 

weight loss assuming that diet is kept steady. If this is maintained for a year, a 10 lbs weight 

loss would be accomplished. The patient should be counseled as to this pace of weight loss. 

For many, this pace of weight loss is too slow. Therefore, to accelerate the rate of weight 

loss, exercise should be combined with a hypocaloric diet (see below).

A comprehensive study of high-caloric expenditure exercise combined with a hypocaloric 

diet in the CR setting was published by Ades et al41. Individuals were randomized to either 

high caloric exercise training or standard CR exercise. Both groups received BWL dietary 

counseling. Patients who performed the high-caloric exercise program eventually expended 

3,000–3500 kcal/wk mostly by ramping up to 45 min/d of walking, 6–7 d/wk. Over 4 mo, 

individuals in the high caloric exercise group lost double the weight (8.2 vs 3.7 kg) and 

double the fat mass (5.9 vs 2.8 kg) as participants who performed standard CR exercise. 

The high caloric exercise + diet group also reduced IR and the Cholesterol/HDL Cholesterol 

atherogenic ratio and components of the metabolic syndrome (BP, triglycerides, HDL-Chol, 

waist circumference, glucose) to a greater degree than the group that performed standard 

CR exercise + diet. The diet program used for this study was adapted from the LEARN 

(Lifestye, Exercise, Attitudes, Relationships, Nutrition) program42. Table 3 includes a list of 

the positive effects of exercise and weight loss for participants in CR43,44.

Behavioral Weight Loss

The dietary approach to weight loss in the CR setting should be oriented toward food 

consumption that is hypocaloric for the duration of weight reduction. It should be a heart

healthy dietary pattern that can be sustained for a lifetime. It should emphasize fresh fruits 

and vegetables and the avoidance of processed foods. During the weight loss period of the 

program the diet needs to be hypocaloric but after a weight loss goal is achieved, caloric 

intake should become eucaloric to avoid weight recidivism. Continued exercise is a key 

to sustaining weight loss over a longer period45,46. Since the goal of the lifestyle program 

is to accomplish and maintain weight loss, physical activity needs to be considered as an 

inextricable component of a comprehensive BWL program. One can say to patients that 

“exercise is a part of your diet”.

Whereas the LEARN program is designed to be delivered over a 16 wk period with weekly 

weigh-ins and topic discussions, we have reported modifying the program in the CR setting 

to a 4 week program that we have found accomplishes a mean of 4.5 kg of weight loss over 

3 mo32. We found that a longer program of 9 weekly sessions had a much lower attendance 

rates.

Weekly discussion topics are consolidated and discussed in the 4 weekly 1 hr sessions and 

include the topics of self-monitoring, keeping a daily calorie count, stimulus control, goal

setting and problem solving42. The sessions can be led by a registered nurse, a dietician or 

clinical exercise physiologist with, in each case, the individual becoming expert in delivering 

the LEARN program topics. The group leader facilities discussion and strategies that are 

used by participants to navigate eating behaviors.
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Each patient is given a caloric goal of a daily caloric deficit of 500 kcal from maintenance 

requirements. An equation to determine an approximate maintenance daily caloric intake: 

multiplies body weight in lbs. by twelve42. Thus, for a 200 lb individual, daily maintenance 

calories would be 2400 kcal/d and a daily caloric deficit of 500 kcal would yield a targeted 

daily caloric goal of 1900 Kcal.

To calculate the caloric content of foods, these can be measured using phone apps such 

as MyFitness pal or by doing this manually in a notebook using a manual calorie and fat 

counter such as Calorie King47. It is key that all foods are recorded as the act of counting 

calories is a significant educational aspect of the intervention.

At the completion of the CR program, plans are made to outline the long term caloric goal 

and physical activity prescription that would be required to maintain the weight loss. Others 

have adapted the LEARN program to the CR setting. Aggarwal et al tested the LEARN 

program just after completion of 3 months of CR and found that its use was associated with 

6.0 kg of weight loss over 12 wk48.

Other options besides the LEARN program are available to assist with weight loss in the CR 

setting and include referring patients to commercial weight loss programs such as Weight 

Watchers or Noom which have online programs that include monthly fees. In one study 

from the Netherlands, 44 patients with coronary heart disease were referred to a commercial 

weight loss program (Weight Watchers) concurrent with their CR program49. Thirty five 

patients completed the program and mean weight loss was 5.8 kg with 20 patients (57%) 

attaining 5% weight loss.

Smart phone applications (apps) that assist with weight loss and food logging include 

MyFitnessPal, Lose it!, Fitbit and others. Also available are prepared meals programs such 

as Nutrisystem or Jenny Craig although these need to be adapted for long term weight loss 

by altering inherent dietary patterns.

In terms of diet quality, the dietary patterns that are most associated with long-term health 

benefits for cardiac patients are the Mediterranean, DASH and Ornish diets50–52. These are 

not weight loss diets per se but focus on the quality of the diet. It is notable that some BWL 

programs focus only on calories, whereas patients with ASCVD need also to watch the 

quality of their dietary intake. Studies by Gardner et al of weight loss approaches followed 

over a year have shown that while low carbohydrate diets are effective for weight loss, so 

are lower fat diets53. The key is that they be hypocaloric, contain a variety of foods, avoid 

processed foods and simple carbohydrates and are tolerable for the long-term.

It has been shown that patients in CR who set a weight loss goal are more likely to 

accomplish weight loss than patients who do not 54,55. Thus, a part of the initial case 

manager’s evaluation should include setting a realistic weight loss goal in CR54,55.

Practical Considerations

Every CR program needs to lay out a practical, workable approach to weight reduction given 

their resources, staffing and patient population. Ignoring obesity in cardiac patients is not an 

option. Optimally, most programs can identify one staff member to become knowledgeable 

Ades and Savage Page 7

J Cardiopulm Rehabil Prev. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



about the LEARN program. If that is not possible, patients should be referred either to a 

hospital weight loss program, a community program, such as Weight Watchers or an on-line 

program. Cardiac rehabilitation case managers should assess patents progress as they move 

through CR and their chosen approach to weight reduction. As a means of prioritizing, 

individuals with a BMI of ≥ 30 kg/m2 and patients with a BMI of ≥ 27 kg/m2 and associated 

abdominal obesity (from waist circumference) should be targeted for the BWL intervention.

While the CR setting is, in many ways, an optimal place to deliver a weight loss 

intervention, challenges do exist. First is the issue of patient motivation.. It is incumbent 

on the case manager to educate the patient about the deleterious effects of obesity and the 

importance of prioritizing the need for weight loss. Second, high caloric exercise training 

is relatively time consuming and can, thus, cause a bottleneck in the CR program when 

it comes to, for example, treadmill availability. Individuals need to perform much of their 

exercise away from CR. Tracking progress and providing guidance regarding home exercise 

will require logging activity (either electronically or on paper). These logs need to be 

reviewed systematically, requiring staff time. Traditionally, BWL sessions are delivered in a 

group setting. This requires additional time for both staff and patients. It can be challenging 

to find the resources to implement and sustain a BWL intervention, particularly when 

reimbursement for such services are not available.

Weight Loss Medications and Bariatric Surgery

It is beyond the purview of this review to describe the effects of weight loss medications 

or surgical approaches to weight loss for individuals with extreme obesity and an 

inability to lose weight with lifestyle programs. These approaches generally occur after 

a serious attempt at BWL. Pharmacologic agents indicated for weight loss include 

orlistat, lorcaserine, phentermine/topiramate extended release, liraglutide, diethylpropion, 

phentermine, benzphetamine and phendimetrazine56. Semaglutide is a very promising agent 

that was recently approved by the FDA for the treatment of obesity. In one recent study, after 

a treatment period of 68 wk, a mean weight loss of 14.9% (15.3 kg) was accomplished with 

86% of individuals accomplishing ≥ 5% weight loss57.

The eligibility criteria for bariatric surgery include, BMI ≥ 40 kg/m2 or ≥ 35 kg/m2 with 

at least one weight-related health condition (standard conditions include coronary heart 

disease, diabetes, hypertension, and obstructive sleep apnea and failure at non-surgical 

weight loss attempts). Several types of weight loss surgeries are available and each has 

advantages and specific side effects. In a meta-analysis of bariatric surgery, at 1 yr weight 

loss ranges from 17 – 32% with high rates of resolution of diabetes and improvements in BP 

and lipid profiles but also high rates of early and late complications56.

The Obesity Paradox

Patients with many types of CVD may have a better prognosis if classified by BMI 

as overweight or obese; a phenomenon known as the obesity paradox58. This seeming 

paradox is due in part to the fact that underweight patients, or patients who are losing 

weight unintentionally, often have a worse prognosis than normal weight or overweight 

patients59. Furthermore, it is known that BMI is a poor assessment of body fat distribution 
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and adiposity. When data sets of CVD patients are adjusted for waist-hip ratio (body fat 

distribution) or adiposity, the paradoxical relationship between BMI and CVD outcomes 

is eliminated60,61. Additionally, in a meta-analysis and systematic review of weight loss 

in 35,335 patients with coronary artery disease, intentional weight loss was associated 

with improved outcomes whereas observational weight loss was associated with worse 

outcomes28. Thus, it is evident that intentional weight loss for obese patients in CR will be 

associated with both improved long term clinical outcomes and ASCVD risk factors62.

SUMMARY AND FUTURE DIRECTIONS

Obesity is the “elephant in the room” in CR programs. Obesity is associated with the onset 

and the progression of ASCVD. However, overweight/obesity is difficult to treat and is 

easily ignored. While there have been relatively few studies, weight loss in the CR setting is 

linked to improvements in multiple ASCVD risk factors and better outcomes28, 41.

It is incumbent on all CR programs to develop an approach to weight loss that is appropriate 

to their size, resources and patient populations. Optimal would be the delivery of a 

comprehensive BWL on site. Once an in-CR weight loss program is developed it could 

be broadened to accept patients from the local medical community with medically-indicated 

weight loss, such as patients with T2DM, IR, hypertension, sleep apnea or atrial fibrillation.

If a CR program does not have the capacity or resources to develop its own BWL program, 

it is then important to refer patients to a dietician or a community based group weight loss 

program. Case managers need to make clear to individuals entering CR that managing their 

weight is critical due to the broad risk factor benefits.

As CR programs take on the challenge of weight reduction for overweight/obese patients, 

AACVPR should consider developing practice guidelines and treatment modules to assist 

members in their efforts at BWL. Additionally, the AACVPR database could be used to 

track obesity outcomes. Moreover, the presence of a BWL program should be considered an 

essential component of CR programming and count towards achieving program certification.
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Figure 1. 
Rates of Overweight / Obesity (Left Panel) 1960 2018, Rates of Diabetes (Right Panel) in 

the U.S. 1958 – 2015.
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Figure 2. 
Some Pathways through Which Excess Adiposity Leads to Major Risk Factors and Common 

Chronic Diseases (11). Reproduced with Permission New Engl J Med.
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Table 1

Trends in Obesity and Obesity-Related Risk Factors in Cardiac Rehabilitation 1996– 2015

1996–2000 2011–2015 P Value

Body Weight, kg 84.8 ± 18.1 87.6 ± 19.1 <.0001

Body Mass Index, kg/m 2 28.8 ± 5.4 29.9 ± 5.9 <.001

Prevalence of Obesity 33 41 <.001

Prevalence of Diabetes 17 23 <.05

Prevalence of Hypertension 51 63 <.001

Data are presented as mean ± SD or %.

Adapted from Gaalema, et al. 4
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Table 2

Survey of Current Weight Loss Practices in Cardiac Rehabilitation

Comments

Do you have a weight loss program within CR? 3 (8) Two of the three were hospital-based 
programs

Does a dietician meet with patients? 23 (64) Not clear if dietician addressed weight loss 
or other issues

Do you know average weight change of your patients? 4 (11)

Do you advise overweight/obese patients to exercise in a certain way to assist with 
weight loss?

7 (19)

Data are presented as n (%).

Staff from 99 CR programs in 30 states were contacted, 36 surveys were returned
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Table 3.

Beneficial Effects of Weight Loss and Exercise in Cardiac Rehabilitation

Obesity Related Factor Strength of Evidence *

Reduction in Obesity25,39,41,47 + + +

Decrease Risk of Developing Type 2 Diabetes Mellitus17 + + +

Remission of Type 2 Diabetes Mellitus19 +

Decrease Fasting Glucose39,41 + + +

Improve Insulin Sensitivity39,41 + + +

Lower Blood Pressure41 + + +

Reduction in Atrial Fibrillation Burden23 + +

Improve Vascular Function43 + + +

Reduction in Components of Metabolic Syndrome41 + + +

Decrease Platelet Reactivity44 +

Decrease Markers of Systemic Inflammation41 + + +

Improve Atherogenic Ratio (Total Cholesterol/HDL-Cholesterol)41 + + +

*
Strength of scientific evidence:

+ Some evidence

+ + Moderate evidence

+ + + Strong evidence
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