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Abstract

Obesity is an independent risk factor for the development and progression of coronary heart 

disease (CHD). Over 80% of patients with CHD are overweight or obese. While obesity is often 

considered a relatively “minor” CHD risk factor, weight loss is a broadly effective risk-factor 

intervention. Weight loss can profoundly influence a number of “major” risk factors including: 

hypertension, dyslipidemia and insulin resistance/type 2 diabetes mellitus. Despite its prominence 

as a risk factor most cardiac rehabilitation (CR) programs do not have a specific, targeted 

intervention to assist patients with weight loss. Consequently, the weight loss that occurs during 

CR is quite small and unlikely to appreciably alter risk factors. Relying on CR associated exercise 

as a sole intervention is an ineffective strategy to promote weight loss. There is evidence, however, 

that behavioral weight loss (BWL) interventions can be effectively employed in the CR setting. In 

contrast to programs that do not offer a targeted intervention, studies show that participants in CR-

related BWL programs lose significantly more weight. The additional weight loss from the BWL 

intervention is associated with greater improvements in insulin sensitivity and other components of 

the metabolic syndrome such as hypertension and lipid abnormalities. As a means of maximizing 

CHD risk factor reduction CR programs need to incorporate BWL programs as a standard 

programming for overweight/obese patients.

Obesity is an independent risk factor for the development of coronary heart disease (CHD) 1. 

Furthermore, after the diagnosis of CHD obesity is associated with accelerated progression 

of CHD. Overweight and obesity also predispose to insulin resistance and type 2 diabetes 

mellitus (T2DM) 2 which, in turn, accelerates the progression of CHD and worsening 

prognosis. Moreover, insulin resistance and T2DM are independently associated with renal, 

ocular, neurologic and cerebrovascular complications 3. While obesity is often considered a 

relatively “minor” independent CHD risk factor weight loss is a broadly effective 

intervention. Weight loss can profoundly influence a number of “major” risk factors 

including: hypertension, dyslipidemia and insulin resistance/T2DM 4. Unlike other risk 

factor reduction strategies employed for CHD such as exercise and more broadly, cardiac 

rehabilitation (CR) 5, specifics regarding the treatment of obesity in CR are remarkably 

limited. The Physical Activity Guidelines for Americans recommends a minimum of 150 

minutes per week of moderate exercise for preventing many chronic diseases. This amount 

of exercise, however, has generally not been sufficient to bring about weight loss in 
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overweight/obese individuals and weight loss efforts are strengthened when physical activity 

is combined with dietary caloric restriction6–8. In CR over 80% of patients are overweight 

and nearly 50% are obese 9. Yet, the treatment of obesity in patients in CR has been notably 

ineffective. The occurrence of a seemingly life-changing event such as a myocardial 

infarction or coronary revascularization is not spontaneously associated with behaviors that 

lead to significant weight loss 10. Furthermore, cardiologists, not trained to counsel patients 

for behavioral weight loss (BWL), tend to treat the consequences of obesity (hyperlipidemia, 

hypertension and T2DM) with medications without treating the root cause. Observational 

studies demonstrate that weight loss associated with traditional CR programming is 

generally quite modest (Table 1). The reason for minimal weight loss is likely multifaceted. 

First, the exercise prescription most typically employed in CR burns remarkably few 

calories 11. Consequently, CR related exercise, as a sole intervention, will not result in 

appreciable weight loss. Secondly, most CR programs do not include a behavioral strategy to 

specifically target weight loss. In particular, when BWL is not specifically addressed in CR, 

little weight loss occurs (Table 1). Components of BWL counseling include teaching 

concepts of self-monitoring (keeping dietary records), stimulus control, problem solving, 

assertiveness training, goal setting, relapse prevention, positive reinforcement along with an 

increase in physical activity12,13.

Weight loss recommendations are made for essentially all obese patients with CHD despite 

some evidence of an inverse relationship between overweight/obesity and mortality often 

termed “the obesity paradox”. This paradoxical relationship between obesity and health 

outcomes has been observed in studies utilizing retrospective analysis of diverse populations 

including patients with CHD, heart failure, hypertension and peripheral artery disease 14. 

Physiologic explanations remain elusive although associations between low body weight and 

a number of chronic diseases have been demonstrated and these study cohorts may have 

included individuals with subclinical chronic disease. Additionally, the use of body mass 

index (BMI) as the measure of obesity is problematic. When other measures of body 

composition are used, such as waist circumference, the paradoxical relationship between 

BMI and total mortality is eliminated 15. In view of the risk factor benefits of weight loss 

and exercise training, few would recommend against weight loss in obese patients with 

CHD.

At least two studies have shown a favorable effect of weight loss on the development of 

CHD in high risk individuals and on prognosis within the CHD population 16,17. The first is 

an observational study of intentional weight loss among patients recruited to receive 

nutritional counseling from a dietitian to support the medical recommendation to lose 

weight 16. Among 1,669 patients, intentional weight loss predicted a lower incidence of 

CHD over 4 years. In another analysis of 377 CR participants, the effect of weight loss on a 

composite outcome of total mortality, acute myocardial infarction, stroke or hospital 

admission for congestive heart failure was studied 17. Patients who lost 1 kg or more in CR 

had a 24% rate of the composite outcome compared with a 37% rate for individuals that did 

not lose weight (P<0.05). Results were adjusted for potential confounders but the possibility 

of residual bias remains such that data from a more definitive randomized controlled trial is 

needed. In studies of individuals with T2DM, a group at particularly high risk for developing 

CHD, a lifestyle intervention of exercise and dietary counseling has proven to be an effective 
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treatment strategy. Additionally, studies suggest that T2DM can be prevented or put into 

partial remission 18 and the need for cardio-preventive medication can be minimized 19.

When BWL is offered in CR significant weight loss occurs and it is associated with 

important risk factor benefits as well. For multiple reasons, CR is an optimal setting to 

deliver a BWL intervention. Cardiac rehabilitation is somewhat unique in that participants 

have already committed to the requisite exercise component of a BWL program. Also, CR 

professionals are exceptionally well trained in providing behavior change counseling. While 

it is often assumed that the BWL intervention need be delivered by a Registered Dietician, 

there is evidence that other CR staff members can develop the necessary expertise20,21.

In a study that combined BWL with a type of exercise termed “high caloric expenditure 

exercise” that consisted primarily of daily longer distance walking of up to 45 minutes per 

day, a mean weight loss of 8.2 kg over 6 months was accomplished4 compared to 3.7 kg of 

weight loss when standard (lower caloric expenditure) exercise program was prescribed. The 

additional weight loss that was the result of higher volume of exercise and the BWL 

intervention was associated with greater improvements in insulin sensitivity and other 

components of the metabolic syndrome. Other studies utilizing a standard CR exercise 

training protocol provide further evidence that when BWL is delivered in the CR setting 5 to 

6 kg of weight loss is accomplished4, 22–25 (Table 1). In contrast, less than 2 kg of weight 

loss is observed when a BWL intervention is not employed 26–30. While demonstrating 

promise, additional study of the optimal dose of exercise and best methods to deliver BWL 

programming in the CR setting is still needed. In the clinical setting we have observed that 

4–9 weekly 1-hour BWL sessions over 4 months combined with CR exercise yields a weight 

loss range of 4–8 kg over a 4 month period (unpublished).

In summary, obesity and related insulin resistance are associated with a constellation of 

coronary risk factors that predispose to the progression of CHD. Weight loss accomplished 

in the CR setting with BWL and exercise results in a host of favorable effects on CHD risk 

factors and is associated with an improved prognosis. Moreover, T2DM is prevented or put 

into partial remission and the need for cardio-preventive medication is minimized. 

Therefore, programs need to develop alternatives to the traditional CR model to specifically 

address the needs of overweight patients. Given that weight management is a defined “core 

component” of CR8 and that BWL programs can be set up in CR programs by using existing 

staff, a passive approach to this issue is unacceptable.
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