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ABSTRACT 

This study determined the prevalence of depression and observed the effects of 

depression on exercise adherence, exercise capacity and quality of life (QOL) in a cardiac 

rehabilitation (CR) population. A descriptive, correlational design was used with a 

sample size of forty. The Beck Depression Inventory and the Medical Outcomes Study 

36-ltem Short-Form Survey was administered and exercise capacity was determined upon 

entry and 12 weeks after the start of CR. 

Twenty-three percent of the subjects were depressed initially and 17% were 

depressed after CR. No significant difference was found between the depressed and non

depressed groups respectively in exercise adherence (83% vs. 81 %), change in exercise 

capacity (106 vs.109 kcal.) or change in QOL (11.1 vs. 16.5). Quality of life was 

significantly negatively correlated with depressive symptoms (r = -0.5). Screening for 

depression is recommended before and after CR. 



CHAPTER 1 

INTRODUCTION 
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Coronary artery disease (CAD) is the leading cause of death in America 

(American Heart Association, 1995), however, death rates due to cardiovascular disease 

have declined over recent years. Mortality from cardiovascular disease decreased 52% 

between 1950 and 1993 (U.S. Department of Health and Human Services, 1995). As 

death rates from cardiovascular disease decrease, there has been an increase in the 

number of people that survive a cardiac event. Much of the improved survival rate from 

cardiac related disease is due to advances in modern technology. Thrombolysis along with 

revascularization by percutaneous angioplasty (PTCA) 5 stent placement and coronary 

artery bypass graft (CABG) surgery have played a significant role in increased survival 

rates. Secondary prevention measures have also helped to improve survival rates in those 

individuals with coronary artery disease. Lifestyle changes such as smoking cessation, 

regular aerobic exercise, lipid lowering therapy, low fat diet, and control of hypertension 

have been important in increasing survival rates post-cardiac event (Ramanathan, El

Zeky, Zwaag, Sullivan & Mirvis, 1995). 

Coronary artery disease (CAD) is considered a chronic disease because it is 

without the possibility of complete cure. Secondary prevention measures help to delay or 

retard further development of atherosclerosis and subsequent cardiac events. Coronary 

artery disease is similar to other chronic diseases as it is associated with disability and 

long term psychological distress (Hill, Kellner & Schumaker, 1992; Nickel, Brown, & 
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Smith, 1990). There is a growing body of literature associating chronic disease with an 

increase in psychological distress. Symptoms of anxiety or depression are common after a 

cardiac event. Studies done by Allison et al. ( 1995) and Schleifer et al. ( 1989) found 

symptoms of depression to be more prevalent than those of anxiety. 

Depression is a common syndrome after cardiac catheterization, PTCA, stent 

placement myocardial infarction (MI) or CABG (Allison et al., 1995). The prevalence of 

minor and major depression post-MI is estimated between 15-33% (Camey et al., 1987; 

Schleifer et al., 1989) while in the general population the prevalence is three to five 

percent (U.S. Preventive Services Task Force, 1996). Initially, depression was considered 

a normal response to a life-threatening event and it was assumed that the depression 

would resolve spontaneously. Therefore, it was rarely diagnosed and treated. Studies done 

recently have shown that post-MI depression persists or reoccurs in many patients after 

hospitalization (Ladwig, Roll, Breithardt, Budde & Borggrefe, 1994 ). In the study by 

Ladwig et al. ( 1994 ), of those with moderate to severe depression 17-21 days post MI, 

97% remained depressed at 6 months post MI. 

Depression in individuals with cardiac disease is associated with higher rates of 

readmission, recurrent cardiac events, and death due to cardiovascular disease (Allison et 

al., 1995; Schleifer et al., 1989; Frasure-Smith, Lesperance & Talajic, 1995). Depression 

and CAD is also associated with decreased social activity levels and decreased return to 

work (Fielding, 1991; Schleifer et al., 1989). Individuals with symptoms of depression 

are more likely to smoke (Camey et al., 1987), drop out of exercise programs and have 
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lower levels of compliance (Blumenthal, Williams, Wallace, Williams & Needles, 1982). 

Other negative outcomes of depression in individuals with CAD are a reduction in 

functional capacity (Milani, Littman, & Lavie, 1993) and diminished quality of life 

(Stewart et al., 1989). 

In both the general population and in individuals with CAD, depression is 

underreported and frequently is untreated. Less than 10% of patients who would qualify 

for antidepressant treatment are actually treated (Frasure-Smith et al.1995). Lack of 

treatment for the majority of those with coexisting CAD and depression is associated with 

negative personal and familial consequences and an increased risk for further cardiac 

events. 

Cardiac rehabilitation (CR) is routinely recommended for individuals following a 

MI, CABG, PTCA or for those with stable angina. Approximately 80-85% of 

cardiologists, internal medicine specialists, and family practitioners prescribe an exercise 

program after an MI. (Hlatky et al., 1988). The goal of CR is to return the individual to an 

optimal level of physical, psychological and vocational function and to prevent the 

progression of atherosclerosis. The benefits of participating in a CR program include a 

reduction in cardiovascular risk factors, increased functional work capacity, a reduction in 

activity induced cardiac symptoms and overall, an improved quality oflife (QOL). Meta 

analysis of the benefits of CR programs obtained from randomized clinical trials showed 

a 25% reduction in mortality after MI (Wenger & Alpert, 1989) when individuals attend 

CR. 
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Cardiac rehabilitation has also been shown to be effective in assisting the patient 

to resume vocational, familial, and social pursuits (Milani, Littman & Lavie, 1993). A 

study by Milani, Lavie & Cassidy ( 1996) found that after CR, depression was reduced in 

patients with CAD, QOL was improved. One problem inherent to CR programs is non

adherence. Studies have shown that increased psychologic distress upon admission to the 

program was related to an increased early drop out from the program (Giese & Schomer, 

1986; Oldridge & Streiner, 1990). Individuals with depression that drop out of CR 

programs are not able to benefit from the positive outcomes of cardiac rehabilitation. 

Problem 

Screening for depression at the onset of CR is beneficial in determining the need 

for further psychiatric evaluation and and possible treatment. Many CR programs use 

depression screening tools or other instruments to measure psychologic distress, however 

some smaller programs do not routinely screen for psychologic distress. Symptoms of 

depression are often ignored and treatment is prevented or delayed. Therefore, 

identification of individuals with coexisting CAD and depression is important. A brief 

screening tool administered upon initiation of CR would provide identification of those at 

increased risk for depression. Once identified, treatment options can be explored with the 

individual. Optimally, treatment of the existing depression will help to reduce patient 

suffering, improve quality of life and maximize the benefits of a cardiac rehabilitation 

program. 



Purpose 

The purpose of this study was to determine the prevalence of depression in 

individuals entering a small community based CR program and to determine the 

relationship of depression to QOL, attendance at outpatient cardiac rehabilitation 

sessions, and change in exercise capacity. The research questions were: 

1) What is the prevalence of depression before and after cardiac rehabilitation? 
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2) What are the demographic characteristics of those individuals with depression 

at entrance to cardiac rehabilitation? 

3) Do subjects who are depressed at the time of entrance into the cardiac 

rehabilitation program have significantly lower quality of life than those that are 

not depressed? 

4) Do subjects who are depressed at the time of entrance into the cardiac 

rehabilitation program attend significantly fewer cardiac rehabilitation sessions? 

5) Is the increase in exercise capacity upon completion of the cardiac 

rehabilitation program greater in non-depressed subjects than in depressed 

subjects? 

6) Is there a significant difference in quality of life from before cardiac 

rehabilitation to after cardiac rehabilitation in those individuals with depression 

and those without depression? 

7) Is there a significant negative correlation between the Beck Depression 



Inventory score and the Mental Component Summary score on the Medical Outcomes 

Study Short Form-36? 

Significance of the Problem 

15 

Cardiovascular disease and depression are the main two reasons for time lost from 

work and lost productivity among adults (Greenberg, Stiglin, Finkelstein, & Berndt, 

1993). When these two diseases coexist, they are associated with a particularly poor 

prognosis. The diagnosis of the depression is difficult to make when a major medical 

condition coexists with depression. Symptoms of depression are often ignored, and 

treatment is prevented or delayed. In a study by Frasure-Smith et al. (1993), 50% of the 

patients diagnosed with a major depressive disorder were referred for a psychiatric 

evaluation while in the hospital. And of these patients, only 20% were prescribed 

antidepressant medications. A study by Hance, Camey, Freedland, and Skala (1996) 

found that 23% of subjects identified with a major depressive disorder were treated for 

depression. 

Negative outcomes are associated with coexisting depression and cardiovascular 

disease that place individuals at increased risk as compared to those without coexisting 

diseases. The combination of advanced CAD and depressive symptoms was found to be 

associated with twice the reduction in social functioning as compared to either condition 

alone (Wells et al., 1989). Increased morbidity and mortality have been shown to occur in 

individuals with cardiovascular disease and depression (Barefoot et al., 1996; Allison et 

al., 1995). Also associated with depression and cardiovascular disease are lower rates of 
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adherence to medical treatment regimes (Carney, Freedland, Eisen, Rich & Jaffee, 1995; 

Blumenthal et al., 1982). Quality of life and exercise capacity have both been found to be 

diminished in individuals with high levels depression who have experienced a cardiac 

event within the previous four to six weeks (Milani et al., 1996). A study by Ladwig et al. 

( 1994 ), found that persistent post MI depression is an important source of reduced quality 

of life and subsequent morbidity. Optimally, the identification of depression and 

subsequent treatment will improve the individuals psychological and physical well-being. 

Participation in CR may also help to reduce depression and improve QOL and exercise 

capacity. 

Conceptual Framework 

Theories on the etiology of depression have been introduced and examined over 

the years. In 1985, Lewinsohn, Hoberman, Teri, and Hautzinger developed an Integrative 

Theory of Depression. The theory provided an explanation of the interaction of the 

environmental and personal mechanisms that lead to depression. The theory also 

described the behavioral and cognitive changes that are associated with depression. In 

this theory, the primary triggers for the onset of depression are environmental or 

situational conditions. Cognitions are significant moderators for determining if a 

situational depression will result in depression. The occurrence of depression is 

postulated to begin with the occurrence of a stressful event or the presence of chronic 

difficulties. The presence of a stressor acts to disrupt the regularity of an individual's life 

and daily routine. Stressful events are assumed to lead to depression especially if they 



disrupt job security or competence, personal relationships, or daily behavior. There is 

interpersonal variability and susceptibility to depression. Stressors and their effects are 

typically not the only influencing factors, and individuals usually deal with stressful 

events over a period of time. How successfully an individual deals with stressful events 

depends on the disposition of the individual, the salience of the evoking event and the 

degree to which the regular routine has been disrupted. 
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As a result of the impact of the stressor, some individuals may respond with 

increased self-awareness. Increased internal self-awareness can lead to cognitive changes 

such as negative expectancies and becoming increasingly self-critical. Behavior changes 

thought to occur with increased negative thought processes include behavior withdrawal 

(Carver, Blaney, & Scheier, 1979a, 1979b ), social difficulties (Christensen, 1982), and 

reduced effort and persistence (Carver Blaney, & Scheier, 1979a, 1979b; Kernis, 

Zuckerman, Cohen, & Spadafora, 1982). 

The Integrative Theory of depression can be used to explain the onset of 

depression in a post cardiac event population and the subsequent behavioral and cognitive 

changes which affect quality of life and overall outcome. Experiencing a cardiac event is 

considered a stressor. Lazurus and Cohen (1977) defined stressor as a demand made by 

the internal or external environment that disrupts homeostasis and therefore affects the 

individuals psychological state and physical well-being. Critical factors such as a prior 

history of depression, the degree to which the regular routine is disrupted, the salience of 

the evoking event and the disposition of the individual all influence whether a depression 
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will occur. Research has shown that individuals who responded to a cardiac event with 

depression tended to be less active (Libet & Lewinsohn, 1973) and to not enjoy pleasant 

activities (MacPhillamy & Lewinsohn, 1974). Therefore, people with depression are 

likely to be less motivated (Lewinsohn, Lobitz & Wilson, 1973; Lewinsohn & 

Talkington, 1979) and have more problems with social interaction (Gotlib, 1982). 

Relative to a post cardiac event cardiac rehabilitation population, those with 

depression may find the social interaction with other participants not to be of positive 

benefit. They would also have less motivation to attend CR sessions. When they do attend 

CR, they may have less motivation to exercise at a higher intensity or for a longer period 

of time. These behaviors related to depression may be responsible for further depression 

and the cycle continues. The major intent of this study is not to focus on why some 

individuals respond to a cardiac event with depression. The intent of this study is to 

measure the effect of depression post cardiac event on quality of life, exercise adherence 

and change in exercise capacity in a CR population. The conceptual framework for this 

study is found in Figure 1. 



Figure 1. Conceptual framework for Depression after a Cardiac Event 

Cardiac 
Event __.... 

Individual susceptibility 
Disruption 
of life _. or __.... 

resistance to depression 

i 
Past history of depression 
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• Gain in exercise capacity 

• Exercise adherence 

• Quality of life 

Summary 

Coronary artery disease is the leading cause of death in America however death 

rates from CAD are declining. Depression is more than three times more common in the 
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post cardiac event population than in the general population. The presence of depression 

post cardiac event is associated with numerous negative outcomes resulting in increased 

morbidity and mortality. Participation in a CR program post cardiac event is 

recommended so to facilitate the individuals' return to an optimal level of physical and 
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psychological functioning and reduce the progression of atherosclerosis. Based on the 

Integrative Theory of Depression (Lewinsohn, Hoberman, Teri, & Hautzinger, 1985), it is 

theorized in this study that depression may result in decreased exercise adherence, 

exercise capacity, and QOL in a CR population. This study will contribute to nursing 

knowledge by examining the prevalence of depression and the effects of depression on 

exercise adherence, exercise capacity and QOL in a CR population. 
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CHAPTER2 

REVIEW OF THE LITERATURE 

The review of literature will include a review of depression and coronary artery 

disease and depression and cardiac rehabilitation. Depression and the association of 

demographic factors with depression in individuals with CAD is discussed in the section 

on depression and CAD. 

Depression and Coronary Artery Disease 

The term depression is used in different ways which leads to confusion when 

using it for diagnostic purposes. It is a word that commonly refers to feelings of sadness 

which is something that everyone experiences during the course of a lifetime. One clinical 

definition of depression is that it is a "disturbance in affective mood, accompanied by 

related cognitive, psychomotor, psychologic and interpersonal difficulties" (Buckwalter & 

Babich, 1990). The clinical diagnosis of depression is based on criteria from the 

Diagnostic and Statistics Manual of Mental Disorders (DSM-IV) (American Psychiatric 

Association, 1994). According to the DSM-IV, mood disorders are categorized into 

bipolar and depressive disorders. Depressive disorders in the DSM-IV include (but are 

not limited to) major depressive disorder (MOD), mood disorder due to a general medical 

condition, and dysthymic disorder. Criteria for MDD consists of either a depresssesd 

mood or a loss of interest or pleasure for two weeks plus five or more out of the following 

criteria: 1) depressed mood most of the day, 2) diminished pleasure in daily activities, 3) 

significant weight loss, 4) insomnia or hypersomnia, 5) psychomotor agitation or 
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retardation, 6) fatigue, 7) feeling of worthlessness or guilt, 8) diminished ability to 

concentrate, and 9) recurrent thoughts of death. Criteria for a minor depressive disorder is 

based on the presence of two of the above symptoms. In research and practice, the 

diagnosis of mood disorder due to a general medical condition is rarely used. Rather, 

differentiation is made between MDD and less severe levels of depression such as minor 

depression. Mild, moderate or severe are the most commonly used descriptions of 

depression. However, some studies differentiate between minor and major depressive 

disorders by using the National Institute of Mental Health Diagnostic Interview Schedule 

(DIS) which is based on DSM-III criteria for depression (Schleifer et al., 1989; Frasure

Smith et al., 1993; Hance et al., 1996). Other studies differentiate between mild, moderate 

and severe depression by using scores obtained from depression screening tools (Milani et 

al., 1996; Ladwig et al. , 1994). 

After a life threatening cardiac event, depressive symptoms are not uncommon. 

However, persistant depression has been correlated with an increased risk for mortality. 

The prevalence of depression after cardiac event varies with the type of event and other 

demographic characteristics. In the post-MI population the prevalence of a MDD is 15-

20% (Milani, et al., 1996; Schleifer et al., 1989). Minor depressive syndromes which do 

not meet criteria for a MDD are also common in the post-MI period with a prevalence 

rate of 27% (Schleifer et al., 1989). Both major and minor depressions are associated with 

an increase in mortality and morbidity post-Ml. Those with a MDD have five times 



increased risk of death at six months post-MI while controlling for severity of disease 

(Frasure-Smith, Lesperance & Talajic, 1993). 
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The prevalence rate of depression post CABG surgery is similar to that of post MI 

depression. Langeluddecke, Fulcher, Baird, Hughes and Tennant (1989) found a pre

operative depression rate of 36%; postoperatively the rates were 26% at 6 months and 

22% at 12 months. The high rate of pre-operative depression in this study may be 

accounted for by 85% of subjects reporting angina with exertion prior to surgery. Ladwig 

et al. ( 1992) found those with angina were more likely to be depressed. Magni et al. 

(1987) showed similar rates of poor psychological outcome after CABG surgery. 

Timberlake et al. (1997) found 24% of the patients were significantly depressed at eight 

weeks after surgery and the rate was 22% at one-year post surgery. 

In individuals without a recent cardiac event but with angiographically 

documented CAD, a prevalence rate of 18% for a MDD was found (Carney et el., 1987). 

The prevalence of depression after PTCA was not found in the literature. Overall, the 

rates of depression in those with CAD are at least three times higher than in the general 

population. Age, gender, severity of disease, social isolation, past history of depression, 

medical comorbidities, smoking status, financial status, past history of a cardiac event, 

the use of beta blockers, and the presence of angina are all variables which can influence 

the development of depression post cardiac event. A discussion of variables associated 

with depression in individuals with CAD follows. 
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Hance et al. (1996) measured major and minor depression in 200 patients 

undergoing elective cardiac catheterizations and one year post procedure. The patients 

were 75 years old or younger, had not had an MI, CABG, or PTCA within the previous 

four weeks and had at least a 50% stenosis in one or more major coronary arteries. 

Patients with persistent major depression and those with minor depression who developed 

major depression were younger ( average age of 54 years) as compared to those 

individuals whose depression resolved (average age of 62 years). Milani et al. (1996) also 

reported a significant association between younger age and depression. The study 

measured depression at least four weeks post event and included individuals recovering 

from MI, CABG, and PTCA. Depressed patients had an average age of 61 and those not 

depressed were on the average 64 years old. Lesperance et al. ( 1996) found that of those 

without depression initially post MI who subsequently developed depression were 

marginally younger in age. However, many studies found no significant difference in age 

in those with and without depression. In a post CABG population no difference in age 

was found between those with and without depression (Timberlake et al., 1997). Several 

post MI studies found similar results (Carney et al., 1987; Schleifer et al., 1989). 

Gender 

Many studies have found female gender to be associated with depression post 

cardiac event. Schleifer et al. ( 1989) found women to have a significantly increased risk 

of MDD. Frasure-Smith, Lesperance, and Talajic (1995) looked at depression post MI 
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and prognosis at 18 months post event. The Beck Depression Inventory (BDI) was used to 

measure depression early after MI. Women were more likely to have depression than 

were men. Lesperance et al. (1996), found similar results. A review article on 

psychosocial factors, coronary heart disease and women concluded that women reported 

more psychosomatic symptoms including depression post MI (Brezinka and Kettle, 

1995). Milani et al. (1996) found no gender difference in the prevalence of depression in 

post MI individuals. 

Disease Severity 

The development of depression in individuals with CAD appears to be 

independent of CAD severity. Milani et al. (1993) found no difference in New York Heart 

Association functional class in those with and without depression post MI. Schleifer et al. 

(1989) found that the degree of cardiac impairment was not significantly associated with 

depression eight to ten days post Ml. Numerous other studies (Ladwig et al., 1992; 

Frasure-Smith et al., 1993; Carney et al., 1987; Lesperance et al. , 1996) found no 

relationship between disease severity and depression. 

Social Isolation 

Social isolation has been linked with depression in individuals with CAD. Social 

isolation is measured in various ways. Marital status, living alone, and presence of a close 

friend are all ways in which social isolation is measured. In a post MI population, 

Frasure-Smith et al. (1993) found that those with depression were more likely to report 

that they had no close friends as compared to the nondepressed. Those that lived alone 
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were not more likely to be depressed than other individuals. Schleifer et al. (1989) found 

no association with marital status and depression in a post MI population. Lesperance et 

al. ( 1996) found no association between living alone and depression in a post MI 

population. 

Past History of Depression 

The relationship between depression post cardiac event and pre-existing 

depression has been examined in numerous studies. In a study by Carney et al. (1987), a 

previous history of depression was more common in depressed than non depressed 

individuals with CAD. Lesperance et al. (1996) found a positive association between a 

past history of depression and depression early post MI. The study analyzed major 

depression before and after MI in 222 patients. Both the DIS and the BDI were 

administered during baseline data collection. At least one previous episode of major 

depression was found in 27.5% of post-MI patients. Of those found to be depressed in the 

hospital post MI, 43% had a history of a major depression. Of those patients without 

depression initially post MI, 20% developed depression during the year after MI. The 

depression usually developed during the first six months post MI. Those that did develop 

depression were younger and more likely to have a history of major depression. 

In a study of 238 post MI patients (Schleifer et al., 1989) no association was found 

between preexisting depression and depression post MI. However, only 8% of the patients 

had a previous psychiatric history and this may account for the lack of association found. 



Evaluation of preexisting depression is measured differently in different studies which 

helps to explain the wide variation in prevalence of preexisting depression. 

Comorbidities and Financial Status 
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Comorbidities are considered to be chronic diseases that may influence QOL or 

survival outcome. Chronic illness is considered to be a stressor and is associated with 

increased psychologic distress. Individuals with comorbities and CAD are more likely to 

become depressed post cardiac event. Schleifer et al. ( 1989) found a significant 

association between depression and noncardiac disorders. Depression was found in 80% 

of those with a serious non-cardiac disorder. 

Low socioeconomic status has been reported to be related to an increase in 

depression post cardiac event. However, Schleifer et al. (1989) found no association 

between socioeconomic status and depression post MI. Other major studies on depression 

after cardiac event did not assess for comorbidities or financial status. 

Smoking 

Many studies showed increased number of cigarette smokers in those with 

depression post cardiac event. Allison et al. ( 1995) reported that continued smoking after 

the cardiac event was significantly associated with increased psychologic distress. 

Increased tobacco use in patients with symptoms of depression was found in other studies 

(Carney et al., 1987; Milani et al., 1993). Milani et al. (1993) found 25% of those with 

depressive symptoms smoked cigarettes versus 4.8% of those without depressive 
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symptoms. Ladwig, Roll, Breithardt, Budde & Borggrete ( 1994) reported higher rates of 

smoking were associated with higher levels of depression. 

Past History of a Cardiac Event 

The past history of a cardiac event has been related to depression post cardiac 

event. In a study by Allison et al. ( 1995), a significant association was found between a 

previous cardiac event and increased psychologic distress following a subsequent cardiac 

event. Conversely, Schleifer et al. (1989) and Lesperance et al. (1996) found no 

difference in the prevalence of depresssion post MI in those with and without a previous 

cardiac event. 

Beta Blockers 

One of the possible side effects of beta blocker medications is depression. For this 

reason, the use of beta blockers post MI has been thought to contribute to the presence of 

depression post MI. Frasure-Smith et al. (1995) looked at depression post MI. The study 

found that those individuals not taking beta blockers had higher BDI scores. One possible 

reason for higher indices of depression for those not on beta blockers may be that those 

individuals have significantly reduced left ventricular function and therefore they were · 

not prescribed beta blockers. Milani et al. (1996) studied individuals recovering from MI, 

CABG, and PTCA and found that the use of beta-blockers was not significantly related to 

depression. 
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Post Event Angina 

The presence of angina post cardiac event has been positively associated with 

depression in some studies. Post MI depression was associated with angina in a study by 

Ladwig et al. (1994). Those with moderate anginal symptoms were twice as likely to be 

depressed and those with severe angina were three times more likely to be depressed. In 

an earlier study by Ladwig et al. ( 1992), the presence of angina was associated with 

depression post Ml. Scheifler et al. ( 1989), found no association between depression and 

angina. 

Depression and Cardiac Rehabilitation 

Many physiologic variables have been studied in the past to determine the efficacy 

of CR. Variables measured before and after CR include blood lipid profile, exercise 

capacity, maximal oxygen consumption, blood pressure, body weight, and glucose and 

insulin levels (Leon, 1991 ). More recently, psychological variables including QOL, 

depression, compliance and self efficacy have been measured. However, relatively few 

studies have measured depression before and after CR. Oldridge, Streiner, Hoffman, and 

Guyatt (1995) studied 187 post-MI patients with mild-moderate levels of depression who 

were randomized to either usual care or an eight week CR program. Depression was 

measured using the BDI at the completion of the CR program and at 12 months after CR. 

A significant finding was that patients with mild to moderate depression in the CR group 

showed significantly less depression at eight weeks than those in the usual care group. 

This finding was more pronounced in those with moderate levels of depression than those 



with mild depression. However, there was no significant difference between the two 

groups at 12 months, with both groups showing lower levels of depression than at 

baseline. 
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The effects of CR on depression in patients post MI, CABG, or PTCA was studied 

by Milani et al. (1996). There were 338 subjects that participated in a 12 week CR 

program. Behavioral measurements including depression were quantitatively assessed 

using a Symptom Questionnaire instrument. Depressive symptoms on the depression 

component were considered to be significant if scores were in the moderate to severe 

range. The prevalence of moderate to severe depression was found to be 20% at baseline. 

In the depressed group, depression scores improved significantly after CR. Of those 

depressed at baseline, 42% were considered moderately depressed and 58% were severely 

depressed. At completion of the program 67% of the initially depressed patients were no 

longer depressed and of the remaining individuals, 39% were moderately depressed and 

61 % were severely depressed. Of those that did not show evidence of depression at 

baseline, 6% developed depression during the time enrolled in the CR program. Overall, 

the program demonstrated a favorable effect on the prevalence of depression with 

significant improvement in moderate and severe depressive symptoms. While this study 

did not have a control group, CR did show a positive effect on depression in the majority 

of those depressed at baseline. 

Lavie and Milani ( 1995) did not show an improvement in depression after CR in a 

group of women. In this study, depression was measured in 151 subjects (31 women) 
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with the Kellner questionnaire. At baseline, women and men had similar scores for 

depression. After CR, women did not show a significant reduction in depression however 

men did show a reduction in depression. A small sample size and the use of a 

nonspecific tool for depression may have contributed to the findings. 

Adherence 

One negative outcome associated with depression and CAD is a reduction in 

adherence with medical regimes. Carney, Freedland, Eisen, Rich and Jaffee (1995) found 

that the presence of major depression was associated with poor adherence to a program of 

prophylactic asprin use in elderly individuals with CAD. Adherence in cardiac 

rehabilitation programs can be measured as the number of exercise sessions attended in 

relation to the number of exercise sessions allowed by the individuals' insurance 

company (Williams & Lord, 1995). According to Oldridge (1991), compliance in CR 

programs is considered to follow a course of a relatively large early dropout rate followed 

by a decreasing drop out rate over time. A compliance curve derived from studies of CR 

showed approximately 30% of patients' drop out within the first 3 months. The difficulty 

lies in applying this data to current times. Some insurance companies reimburse for as 

few as six sessions and Medicare will reimburse a maximum of 36 sessions. The longest 

period of time in a Phase 2 program is three months. Phase 2 is considered to be an 

electrocardiographic telemetry monitored program. Adherence to CR appears to be 

related to psychological status as well as other factors (i.e. convenience, staff, medical 

reasons, relocation). Giese and Schomer (1986) compared post MI patients that regularly 
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attended a CR program for five months to patients who dropped out of the program 

shortly after entry. A greater mood disturbance as measured by the Profile of Mood States 

was found in those that dropped out of the program. Those that dropped out of the 

program were found to have significantly higher scores of depression-dejection at 

baseline. One conclusion of the study was that those patients that drop out of a CR 

program may be prospectively identified by an increase in the level of mood disturbance 

at the start of a CR program. 

The findings of Giese and Schomer ( 1986) were in agreement with those of 

Blumenthal et al. (1982). The study evaluated 35 post MI patients for one year from the 

time of entry into a CR program. The Minnesota Multiphasic Personality Inventory 

(MMPI) was used to evaluate personality functioning and psychological status. Nine 

patients (23 % ) dropped out of the program within the first six months and five additional 

patients (17%) dropped out within the year. There was no significant difference between 

the compliers and non-compliers with respect to age, use of beta blockers, incidence of 

congestive heart failure or episodes of ventricular tachycardia. The 14 patients that 

dropped out of the program had a significantly reduced left ventricular ejection fraction at 

rest and during peak exercise and they were more depressed, hypochondriacal, anxious, 

socially introverted and had lower ego strength at baseline. Low ego strength and social 

introversion were found to be significantly predictive of noncompliance and 

noncompliance was not related to left ventricular function. 
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Quality of Life 

There is no universal definition of QOL or agreement of how it should be 

measured. There is an emerging consensus that QOL is a multidimensional construct. The 

dimensions which are often assessed in observing health related QOL are: physical 

functioning, emotional or psychological status, symptoms, social functioning and general 

perceptions of health and well-being (Kinney, Burfitt, Stullenbarger, Rees & Debolt, 

1996; Duits, Boeke, Taams, Passchier & Erdman, 1997). Improvement in QOL has 

become a major objective in the treatment of chronic diseases. The number of studies 

measuring QOL as an outcome measure in CR has been less than desirable (Oldridge et 

al., 1998). Jette and Downing (1994) measured QOL at entrance to CR. Seven hundred 

and eighty-nine subjects completed the Medical Outcome Study (MOS) 36-ltem Short 

Form Survey (SF-36) at the time of entry into a CR program. The higher the score on the 

SF-36, the higher the individuals QOL. Jette and Downing found the SF-36 scores lower 

than those found in the general population. The study did not assess QOL after CR. 

Quality of life was measured in a post MI cohort using a specific and a generic 

health related QOL tool (Oldridge et al., 1998). The specific tool used was the Quality of 

Life After MI (QLMI) questionnaire and the generic tool used was the Quality of Well

Being Scale (QWB). There were 201 post MI patients randomized to either an eight week 

CR program or usual care. At eight weeks, there was significantly more improvement in 

the overall QLMI in the rehabilitation group than the usual care group. By twelve months, 

both the usual care group and the rehabilitation group had improved significantly on both 



the QLMI and the QWB and there was no significant difference between the groups. 

Greater improvement at twelve months on both QOL scales was associated with lower 

QOL scores at baseline and less cardiovascular risk at baseline ( e.g. absence of angina, 

less smoking, and absence of a previous MI or CABG). This study did not screen for 

depression and therefore did not relate QOL to depression in subjects before and after 

exercise. 
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Lavie and Milani (1995), assessed QOL six weeks post cardiac event in a 

subgroup of 151 individuals entering a CR program. The SF-36 was used to assess QOL. 

Women had decreased QOL at baseline as compared to men (99 vs. 105). After 

participation in a CR program, men and women showed improved QOL scores of 12% 

and 14% respectively. 

Milani et al. (1996) measured QOL in 338 patients enrolled in a CR program. The 

SF-36 was given to the patient at entry and upon completion of the CR program. Reduced 

QOL was found in depressed patients at baseline as compared to non depressed patients 

(82 vs. I 03). Depressed individuals had lower scores for mental health, energy and 

fatigue, general health, pain, overall function and well being. After CR, the non depressed 

group QOL score increased 14% while those that were depressed increased their QOL 

score by 26%. While QOL improved significantly in both groups after CR, QOL 

remained reduced for depressed individuals (103 vs. 117). There was not a control group 

in this study. 



Exercise Capacity 

Exercise training is a key component of CR. Regular aerobic exercise has been 

found to decrease the risk of fatal and non fatal coronary heart disease events (Leon, 
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1991 ). The level of physical fitness, as determined by maximal exercise testing, was 

found to be inversely proportional to cardiovascular mortality in those with CAD and 

healthy individuals. Blair, Kohl, and Paffenbarger ( 1989) found a higher mortality rate in 

those subjects with the lowest fitness levels. Exercise training also reduces other risk 

factors associated with CAD. Obesity, blood lipid profile, blood pressure, and Type II 

diabetes mellitus are risk factors for CAD and all can be favorably affected by exercise 

training. Cardiovascular benefits associated with aerobic exercise training include a 

reduction in heart rate at rest and during submaximal exercise, increased maximal oxygen 

consumption, and lower myocardial oxygen consumption at submaximal workloads. 

Maximal oxygen consumption increases with exercise training and the amount of increase 

depends on the pre-training level, intensity, frequency and duration of training and age of 

the individual. In individuals with CAD, increases of maximal oxygen consumption of 

16% to 56% have been reported (Clausen, 1976). Exercise capacity is assessed by 

estimated metabolic equivalents based on workload or oxygen consumption and exercise 

time (Lavie & Milani, 1995). A recent study by Oldridge et al. (1998), showed a 13% 

increase in exercise capacity after eight weeks of CR as compared to a 7% increase in a 

usual care group (no CR). In some individuals, increases in maximal oxygen consumption 

are minimal but an increase in the amount of time able to exercise is seen. 
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In looking at the effect of exercise on depression in those individuals without 

known CAD, exercise has been shown to have a favorable effect on depression. Byrne 

and Byrne (1993) reviewed studies published in peer review journals since 1975, which 

examined the effect of exercise on depression. The study found exercise therapy to have a 

favorable effect on mood states, especially depression. There were some methodological 

limitations with the study but overall exercise was found to have a beneficial effect on 

those with depression. The Alameda County study (Camacho, Roberts, Lazarus, Kaplan, 

& Cohen, 1991) further confirmed the positive influence of exercise on depression. In this 

study, the investigators found that individuals with low levels of physical activity were at 

significantly greater risk for depression over 9 years of follow up as compared to those 

with higher levels of activity. 

In individuals with CAD, depression and exercise capacity has been measured 

prior to starting CR and after completion of the CR program. Milani, Littman and Lavie 

( 1993) measured depression and exercise capacity measured by metabolic equivalents 

(METS) levels in 77 patients post cardiac event. Exercise capacity was determined by 

obtaining peak exercise workload on a symptom limited exercise test and converting it 

into METS. Depressive symptoms were elicited in 21 % of patients by using a simplified 

questionnaire. At baseline, MET levels were similar in subjects with depressive 

symptoms and those without depressive symptoms (7.5 METS). After the completion of 

the program, those with depressive symptoms showed an increase in exercise capacity by 



only 11 % (8.4 METS) as compared to those without depressive symptoms which 

demonstrated a significantly increased exercise capacity of 26% (9.6 METS). 
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A subsequent study by Milani, Lavie, and Cassidy (1996) focused on the effects of 

CR on depression and exercise capacity after a major coronary event. In this study 338 

patients were enrolled in a CR program. Depression and maximal oxygen consumption 

were two variables measured at baseline and after a 12 week CR program. Depression 

was measured with the Symptom Questionnaire and maximal oxygen consumption was 

determined during maximal exercise stress testing. The MET level was derived from the 

peak oxygen consumption value. At baseline, 20% of the patients were depressed and 

their MET levels were significantly lower than the non-depressed group. After CR, both 

groups significantly increased their MET levels with the depressed group increasing 51 % 

and the non depressed group increased 36%. The depressed group increased their MET 

level to 7.4 and the non depressed group increased to 7.9. A control group was not used in 

this study and there was no randomization. 

Summary 

A review of the literature supports a three to four times increased 

prevalence rate for depression in a post cardiac event population. Multiple demographic 

variables can influence the development of depression post cardiac event. In a CR 

population, the prevalence of depression is slightly reduced after completion of CR. 

Exercise adherence, exercise capacity, and quality of life have been shown to be reduced 

in individuals with depression in a CR population. 



CHAPTER3 

METHODOLOGY 

This chapter describes the methodology used to answer the research questions. 

Included in this chapter are the research design, protection of human subjects, sample, 

instruments, data collection procedure and data analysis. 

Research Design 
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This study used a descriptive, correlational design to describe the prevalence of 

depression and the relationship between depression and quality of life, attendance at 

cardiac rehabilitation sessions and changes in exercise capacity in a cardiac rehabilitation 

population. 

Protection of Human Subjects 

The research proposal for this study was approved by the Human Research 

Committee from Tucson Medical Center (Appendix A). Informed consent was obtained 

from all subjects prior to inclusion in the study (Appendix B). 

Sample 

All patients entering the Tucson Medical Center Phase 2 outpatient cardiac 

rehabilitation program over a three month period were asked to participate in the study. A 

maximum of 40 subjects were to be recruited. All participants had to meet the inclusion 

criteria to participate. The inclusion criteria were: 1) age of 18 years or older 2) diagnosis 

of documented CAD 3) referral from a cardiologist for Phase 2 cardiac rehabilitation. 

Exclusion criteria included illiteracy and an inability to read or speak English. 
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Cardiac Rehabilitation 

The early outpatient cardiac rehabilitation program requires a referral from a 

cardiologist prior to entrance into the program. Multiple cardiologists refer individuals 

into the program. Individuals participating in the cardiac rehabilitation program have 

documented CAD, however, they may have experienced a variety of cardiac events. 

Myocardial infarction, percutaneous coronary angioplasty with or without stent 

placement, coronary artery bypass, cardiac arrest or stable exertional angina are all 

diagnoses of individuals entering the program. The participant is eligible to participate in 

a predetermined number of exercise sessions. The number of exercise sessions the 

participant can attend is determined by the individuals medical insurance plan. The 

maximal number of sessions allotted is 36 for both the non-Medicare population and the 

Medicare population. Individuals are prescheduled to attend two or three group exercise 

sessions per week for a two to three month time period. 

Prior to the initial evaluation (first exercise session), the participant is mailed 

information related to starting the CR program and the SF-36. Clients are requested to fill 

out the SF-36 and bring it with them to the initial evaluation. During the initial 

evaluation, pertinent medical history is obtained from the participant and their medical 

records, and the participant is oriented to the exercise equipment. The initial modes of 

exercise are the treadmill and stationary cycle ergometer. While in the CR program, most 

participants will have the opportunity to include the arm ergometer, the eliptical machine 

and hand-held weights into their exercise program. Electocardiographic telemetry 
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monitoring is conducted during the Phase 2 program. Educational lectures and videos are 

provided for patient education. At 12 weeks after the initial evaluation, the SF-36 is 

mailed to the participant along with a self addressed stamped envelope. 

The main goals of cardiac rehabilitation are to educate participants about CAD 

and topics related to it ( e.g., medications, stress reduction, nutrition, risk factors), 

improve exercise capacity, and to modify risk factors through regular aerobic exercise. 

Upon the completion of the allotted number of sessions, the individual chooses to 

participate in either the Phase 3 cardiac rehabilitation program or their own home aerobic 

exercise program. Phase 3 CR is nontelemetry monitored and has a lower staff to 

participant ratio. 

Instruments 

Demographic data 

Demographic data were collected in two parts. One part of the demographic data 

was obtained from the subject by interview. The second part of the demographic data was 

obtained by chart review. The demographic data obtained from the subject included: a) 

living alone or with another person, b) previous history of depression, c) smoking status, 

d) perceived adequacy of finances, e) current prescription and over the counter 

medications, f) anginal status. Demographic data obtained from the medical records of 

the most recent admission for a cardiac event included: a) age, b) gender, c) reason for 

admission, d) type of procedure performed, e) left ventricular ejection fraction, f) 
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previous history of heart disease, g) coexisting medical morbidities, h) previous history of 

depression, i) current anginal symptoms. 

Beck Depression Inventory (BDI) 

The Beck Depression Inventory (Beck, Ward, Mendelson, Mock & Erbaugh, 

1961) was used to identify the presence and severity of depression (Appendix C). The 

BDI was developed in 1961and has been used in both clinical and research settings for 

more than 35 years. The BDI is a symptom-specific inventory which provides an index of 

severity of depression. It can be used in patient populations of all ages. Many studies 

assessing depression in cardiac patients have used the BDI (Oldridge, Streiner, Hoffman, 

& Guyatt, 1995; Frasure-Smith, Lesperance & Talajic, 1995; Carney et al., 1987). The 

inventory is composed of 21 categories of symptoms and attitudes associated with 

depression. Each category consists of a graded series of four to five self-evaluative 

statements. The statements are ranked from neutral to maximal severity and numerical 

values from 0-3 are assigned to each statement. In some categories, two alternative 

statements are assigned the same weight. A score is determined by adding the scores for 

each individual category. Scores range from Oto 63 and individuals with a score of 

greater than or equal to 10 are considered to show mild-moderate symptoms of depression. 

A score of 16 or higher is considered to identify major depression (Beck & Steer, 1987). 

The mean score on the BDI for the depressed group in the Carney et al. study (1987), was 

15 with a standard deviation of five. Using this data, a cutoff score of 20 or greater 

indicates severe depression. Advantages of the BDI as a screening tool include: it is self-
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administered, requires five to ten minutes to complete, is easily scored, and is well 

tolerated by most patients (Lustman et al. , 1997). In a study by Carney et al. (1987), the 

sensitivity of the BDI was 78% and the specificity was 90% as compared to DSM-III 

criteria using a cutoff score of 10 or greater on the BDI. Adequate reliability and validity 

of the BDI has been established (Beck et al., 1961 ). 

Medical Outcomes Study 36-Item Short-Form Survey 

The Medical Outcomes Study (MOS) 36-Item Short-Form Survey (SF-36) is an 

instrument used to measure QOL. It was developed as a multipurpose survey of general 

health status. The SF-36 has been adapted from the MOS research derived 149-item 

Functioning and Well-Being Profile (Stewart & Ware, 1992). Items were selected to 

reproduce the "parent" scale as much as possible. The SF-36 measures eight health 

concepts: 1) physical functioning 2) role limitations 3) bodily pain 4) social functioning 

5) psychological distress and psychological well-being 6) role limitations 7) vitality and 

8) general health perceptions. The SF-36 has three levels: each individual item, the eight 

health concepts that aggregate two to ten items each, and two summary measures that 

aggregate the scales. The two summary measures are Physical Component Summary 

(PCS) and the Mental Component Summary (MCS). Each item is used to score one scale 

only. The SF-36 can be self-administered, used in people of all ages, and used in specific 

disease populations. (Ware, 1996). It takes five to ten minutes to complete. The reliability 

of the SF-36 has been estimated using both internal consistency and test-retest methods. 
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The reliability has been established as exceeding at least . 70 and most group comparisons 

have been greater than .80 (McHomey, Ware, Lu, & Sherboume, 1994). 

The MCS summary measure has been shown to be helpful in screening for 

depressive disorders. Using a cutoff score of 42 or less, the MCS had a sensitivity of 74% 

and a specificity of 81 % in detecting depressive symptoms in patients diagnosed with a 

depressive disorder (Ware, Kosinski, & Keller; 1994). In this study, the scores on the 

MCS summary and the scores on the BDI will be analyzed to determine if there is a 

negative correlation. 

Exercise Capacity 

Exercise capacity was determined by kilocalorie expenditure. Exercise capacity 

was calculated by determining the metabolic equivalent (MET) level achieved on each 

piece of exercise equipment during the second and final session and determining the 

number of kilocalories expended. The second exercise session is used rather than the 

initial evaluation session as the second session is the first full session of exercise. The 

first session is used to orient the patient to the exercise equipment and an abbreviated 

exercise session is completed. The MET level on each piece of exercise equipment used 

was derived from standardized MET level tables. One MET is considered to be the 

resting oxygen uptake of a 70 kilogram man and is equal to 3 .5 ml 02/kg/min. Using 

MET levels, kilocalorie expenditure on each piece of equipment was calculated using the 

formula from the American College of Sports Medicine Guidelines (Appendix E) and 

added together to obtain the total number of kilocalories expended during the session. 
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Change in exercise capacity was determined by the difference in the kilocalories 

expended at the start of the program ( during the second exercise session) and kilocalories 

expended during the final session. While in some individuals the change in MET levels is 

significant, other individuals may show improved exercise endurance without a marked 

increase in MET level. 

Exercise Adherence 

At the time of entry into the cardiac rehabilitation program, a specific number of 

sessions to be attended by the participant is determined by the participants medical 

insurance plan. The number of sessions attended over the number of sessions allotted will 

determine the percentage of sessions attended. 

Protocol 

Participants in the study were individuals referred to the Tucson Medical Center 

cardiac rehabilitation program by a physician during a three month period of time. All 

participants had documented CAD. Prior to the initial outpatient cardiac rehabilitation 

session, the SF-36 was mailed to the participant as part of the usual CR routine along 

with other routine instructions. At the time of the initial evaluation (first session) of the 

cardiac rehabilitation program, participants returned the completed SF-36. During the 

initial evaluation subjects were asked to read the consent form and questions were 

clarified. After signing the consent form, the subject was asked questions from the 

demographic sheet (Appendix D) by a CR staff member and given the BDI to complete. 

If a subject scored 20 or greater on the BDI, indicating severe depression, the referring 
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cardiologist or primary care physician was notified by the primary investigator. In the 

event that the subject did not return the SF-36, the SF-36 was completed during the initial 

evaluation. During the exercise sessions, information regarding exercise attendance and 

exercise workload was recorded into the cardiac rehabilitation chart by CR staff 

members. 

At the completion of the program, workloads were determined. Exercise 

attendance was determined by the number of sessions attended divided by the number of 

sessions approved. The SF-36 was mailed to the participants 12 weeks after the initial 

cardiac rehabilitation session as part of the routine program. A cover letter and the BDI 

were also included in the mailing along with a self- addressed stamped envelope. If a 

response was not received within two weeks, a phone call was made requesting 

completion and return of the SF-36 and the BDI. The referring cardiologist or primary 

care physician was notified of a BDI score of 20 or greater on the 12 week BDI. 

Data Analysis 

Data analysis was done using SPSS 9.0 Software for Windows (1999). A cutoff 

score of 10 or greater on the BDI was used to indicate significant symptoms of 

depression. The score on the first BDI was used to define the depressed group (score of 

10 or greater) and the non-depressed group (score of 9 or less). The first research 

question was answered using descriptive statistics and measures of central tendency. 

Research question 2 was answered by using the student t test (alpha level of .05) for 

continuous data and Chi square analysis and Fisher's Exact Test for categorical data. 
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Research questions 3 and 4 were answered by using analysis of variance (ANOVA). 

Research questions 5 and 6 were answered by calculating the difference between pre and 

post CR values and using ANOVA for differences between means for the depressed and 

non-depressed groups. Research question 7 addresses the correlation between the BDI 

score and the MCS summary score of the SF-36 and was analyzed using the Pearson 

Product correlation coefficient. 

Summary 

This study used a descriptive correlational design to describe the prevalence of 

depression and the relationship between depression and quality of life, exercise adherence 

and change in exercise capacity in a CR population. The absence or presence of 

depression was determined by the scores obtained on the BDI. Quality of life was 

determined by the scores on the SF-36 and change in exercise capacity was calculated 

based on MET levels and exercise duration. Research questions were answered using 

descriptive statistics and central tendency, student t-test, Chi Square analysis, ANOV A, 

and the Pearson Product correlation coefficient. 



CHAPTER4 

RESULTS 

This chapter includes a description of the subjects in the study and results of the 

data analysis performed to answer each research question. The data was analyzed using 

analysis of variance (ANOV A), Pearson product-moment correlations and descriptive 

statistics including measures of central tendency. Chi square analysis was used to 

determine differences in demographics for categorical data and ANOVA was used for 

continuous data. 

Sample Characteristics 
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A total of 40 subjects, 28 men and 12 women, were recruited into the study (see 

Table 1 ). The age ranged from 36 to 85 years with an average age of 64.3 years. Patients 

were admitted into the study after a hospital admission. Reasons for admission into the 

hospital included chest pain ( 45% ), myocardial infarction (25% ), elective coronary artery 

bypass surgery (12.5%), shortness of breath (5%), and positive exercise test (12.5%). The 

initial BDI was completed by 40 subjects and the initial SF-36 was completed by 34 

subjects. The 12 week BDI and SF-36 was completed and returned by 30 subjects. 

Among the ten subjects without 12 week data, there was one death which occurred after 

the individual completed the entire exercise program but before the 12 week data was 

collected. One participant required coronary artery bypass surgery during the study and 12 

week data was not collected on the subject. Another subject completed the initial 

evaluation and one exercise session but was unable to continue due to severe peripheral 
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vascular disease. Seven individuals did not return the 12 week SF-36 and the BDI. 

Repeated phone calls were made in attempt to obtain the missing data. The demographic 

characteristics of the group without 12 week data were similar to those of the group with 

12 week data completed. Two different individuals scored greater than or equal to 20 on 

the BDI, one on the initial BDI and one on the 12 week BDI. The cardiologist or referring 

physician was notified of the BDI score. 

Research Questions 

Research Question 1 : What is the prevalence of depression before and after 

cardiac rehabilitation? 

At the time of admission into the CR program, the mean score on the BDI for all 

40 subjects was 6.6 (SD= 5.1). The definition of depression for this study was a BDI 

score of ten or greater. Twenty three percent (9 out of 40) of the subjects met criteria for 

depression with a score of ten or greater on the BDI. Among the depressed subjects, the 

highest score was 24, the range was 10 to 24, and mean was 13.7 (SD =4.8). The mean 

score for the non-depressed group (N=31, 77%) was 4.5 (SD= 2.8) and the range was 0 

to 9. Twelve weeks after the start of CR, 17 % (5 out of 30) of the subjects met criteria 

for depression. The mean score for the depressed group was 14.4 (SD= 4.2) and the 

range was 10 to 20. The mean score for the non-depressed group was 2.8 (SD = 2.3) and 

the range was Oto 7. Four subjects met criteria for depression initially and at 12 weeks. 

Two subjects that were depressed initially were no longer depressed at 12 weeks. One 



subject who did not meet criteria for depression initially (BDI score of three) did meet 

criteria at 12 weeks (BDI score of 20). 
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Of the nine subjects initially meeting criteria for depression, four were on 

antidepressants. It is not known if those on an antidepressant initially remained on the 

medication during the CR program. At 12 weeks, one was no longer depressed, one 

demonstrated an improved score on the BDI but still met criteria for depression and two 

subjects did not complete the 12 week BDI. Of the five subjects that were depressed but 

not on an antidepressant, three remained depressed, one no longer met criteria for 

depression, and one did not complete the 12 week BDI. In summary, the prevalence of 

depression at the time of enrollment into CR was 23%. The prevalence at the end of CR 

was 17%, however 10 subjects did not complete the 12 week BDI. 

Research Question 2: What are the demographic characteristics of those with 

depression at entrance to cardiac rehabilitation? 

There was no significant difference between the depressed and non-depressed 

groups for age, gender, revascularization procedure performed, previous history of CAD, 

comorbidities, angina post event, use of beta blockers, living situation, financial concern 

and smoking status. Another variable, ejection fraction less than 40%, was not subject to 

statistical analysis as only three subjects out of thirty-two had an ejection fraction of less 

than 40% (see Table 1). A significant difference between the depressed and non

depressed groups was found for history of depression and the use of antidepressants. 
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Due to the small number of subjects, the assumptions required for Chi Square 

could not be met, therefore Fisher's Exact Test was used to determine the level of 

significance. In those subjects without a history of depression, 90% were not depressed at 

the time of entry into CR. In those subjects with a previous history of depression, 43% 

were not depressed and 57% were depressed (p < .05) at the time of entry. At the time of 

entrance into CR, 15% of all subjects (n=6) were on antidepressants. Of those on 

antidepressants, 33% did not meet criteria for depression while 67% scored positive for 

depression (p < .05). In summary, except for a previous history of depression and present 

use of antidepressants, there were no distinguishing demographic characteristics 

associated with depression at the time of entry into the CR program. 



Table 1. 

Demographic Characteristics of the Total Sample, and Non-depressed vs. Depressed 

Groups 

Total sample 

N=40 
Age(%) 
<65 42 
::::65 58 

Gender(%) 
Male 70 
Female 30 

Previous history of CAD (%) 
No 50 
Yes 50 

Comorbidities (%) 
No 32 
Yes 68 

Prior history of depression (%) 
No 82 
Yes 18 

Lives(%) 
Alone 13 
With other 87 

Smoking status (%) 
Nonsmoker 90 
Smoker 10 

Financial concern (%) 
No 60 
Yes 40 

Non-depressed 

N=31 

42 
58 

68 
32 

48 
52 

29 
71 

90 
10 

16 
84 

90 
10 

70 
30 

Depressed 

N=9 

44 
56 

78 
77 

56 
44 

44 
56 

56 
44* 

0 
100 

89 
11 

33 
67 

51 



Table 1. (Continued) 

Demographic Characteristics of the Total Sample, and Non-depressed vs. Depressed 

Groups 

Total sample 

Hospital procedure (%) 
No procedure 8 

Catheterization 85 
PTCA 33 
Stent 30 
CABG 50 

Ejection fraction(%) 
:::40% 9 
>40% 91 

Angina post event (%) 
No 77 
Yes 23 

Medications (%) 
Beta blockers (n=23) 

yes 58 
no 42 

Antidepressants (n=6) 
yes 15 
no 85 

Non-depressed 

6 
84 
36 
32 
52 

8 
92 

81 
19 

65 
35 

6 
94 

Depressed 

11 
89 
22 
22 
44 

14 
86 

67 
33 

33 
67 

11* 
89 

52 

*by Fisher's Exact Test, difference between non-depressed and depressed groups 
significant at p < .05 
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Research Question 3: Do subjects who are depressed at the time of entrance into 

the cardiac rehabilitation program have significantly lower quality of life than those that 

are not depressed? 

The SF-36 QOL survey used to measure QOL has two components, the mental 

component summary score (MCS) and the physical component summary score (PCS). An 

overall total score is determined by summing the PCS and MCS scores. No significant 

difference was found in the physical component scale (PCS) of the SF-36 between the 

depressed (M = 32.5; SD= 7.8) and non-depressed group (M = 34.15; SD= 7.6). No 

significant difference was found on the mental component scale (MCS) between the 

depressed (M = 42.9; SD= 14.0) and non-depressed groups (M = 50.0; SD= 8.1 ; p = 

.087). No significant difference was found between the groups for the total QOL score 

(see Table 2). However, a trend was seen as the depressed group had lower overall QOL 

scores and MCS scores than the non-depressed group but did not meet criteria for 

significance. Lower SF-36 scores indicate a lower QOL. 

The overall QOL scores on the 12 week SF-36 were significantly lower in those 

subjects who were depressed at time of entry (M = 84.2; SD = 10.0) compared to the non

depressed group (M = 98.9; SD = 11.0; p = .006). In those subjects depressed at the time 

of entry, the 12 week PCS and MCS scores were not significantly lower but were 

borderline for significance as compared to the non-depressed group. In summary, at the 

time of entry into CR, those that were depressed did not show a significant difference in 
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QOL scores as compared to those that were not depressed. However after CR, those in the 

depressed group initially had lower 12 week QOL scores than those not depressed 

initially. 

As discussed previously, when viewing depression as a dichotomous variable, a 

significant difference in QOL between the groups was not found. However, when 

depression is used as a continuous variable and correlated with QOL, a significant 

negative correlation between depressive symptoms and QOL was found. The correlation 

between total QOL scores and BDI scores was r = -0.5 initially and at 12 weeks (p< .05). 

Table 2. 

Initial SF-36 Quality of Life Scores in Depressed vs. Non-depressed Groups (n=34) 

SF-36 score Non-depressed Depressed 
(n=27) (n=7) 

M SD M SD F 

PCS 34.2 7.55 32.5 7.81 .26* 

MCS 50.0 8.1 42.9 14.0 3.1 * 

PCS+ MCS 84.1 11.1 75.4 13.7 3.1 * 
* nonsignificant 

Research question 4: Do subjects who are depressed at the time of entrance into 

the cardiac rehabilitation program attend significantly fewer cardiac rehabilitation 

sessions? 
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The depressed group attended a slightly higher percentage of sessions (83%) than 

the non- depressed group (81 % ) however there was no significant difference between the 

groups. The average number of sessions attended for all of the subjects was 23 .1 with a 

range of two to 36 sessions (SD = 10.6). The average number of sessions attended by the 

depressed group and non-depressed group was 23.9 and 22.9 respectively. 

Research question 5: Is the increase in exercise capacity upon completion of the 

cardiac rehabilitation program greater in non-depressed subjects than in depressed 

subjects? 

Both the depressed and non-depressed groups increased the number of 

kilocalories expended during exercise from the initial session to the final session (Table 

3). For all subjects, the mean number of kilocalories expended during the initial session 

was 105.9 (SD = 59.6) and the mean number ofkilocalories expended during the final 

exercise session was 214.7 (SD= 104.0) with a mean change of 108.4 kcal. (SD= 60.3). 

The mean change in kilocalories expended in the non-depressed group (M = 109 .1; SD = 

65.4) and the depressed group ( M = 106.4; SD= 42.2) were not statistically different. 

The increase in exercise capacity was found to correlate with initial workload. 

Those subjects with lower initial kilocalorie expenditure showed a lower final kilocalorie 

expenditure and similarly for those with higher initial kilocalorie expenditure. The 

correlation between initial and final kilocalorie expenditure was r = .861 (p< .05). Beck 

Depression Inventory scores did not correlate with initial kilocalories expended, final 

kilocalories expended or the change in kilocalories expended. A significant correlation 
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was found for the number of sessions attended and increase in exercise capacity 

(r = .385; p < .05). Those individuals attending less than 10 sessions showed a less than 

100 kilocalorie increase in exercise capacity. In summary, non-depressed patients did not 

demonstrate a greater change in exercise capacity and there was no relationship between 

change in exercise capacity and the BDI. 

Table 3. 

Change in Kilocalorie Expenditure in Depressed vs. Non-depressed Groups (n=39) 

Non-depressed Depressed 

M SD M SD F 

Mean change in kcal. 109.1 65.4 106.4 42.2 .013* 

* nonsignificant 

Research question 6: Is there a significant difference in quality of life from 

before cardiac rehabilitation to after cardiac rehabilitation in those individuals with 

depression and those without depression? 

Quality of life was measured using the MCS, PCS, and total (PCS+MCS) scores 

on the SF-36. For the overall group, of subjects completing both the initial and 12 week 

SF-36 (n = 25), there was a significant increase in total QOL scores. The mean for the 

total SF-36 score on the initial SF-36 was 81 (SD= 10.6) and the mean for the 12 week 

SF-36 was 96.6 (SD= 11.4). The change over the 12 weeks (M = 15.6; SD= 11.5) was 

significant at p < .05. Comparing the depressed and non-depressed groups, the total QOL 
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scores improved in both groups with the depressed group score increasing an average of 

11.1 (SD= 8.5) and the non-depressed group increasing an average of 16.5 (SD= 12.0). 

There was no significant difference between the groups. 

Comparing the MCS scores between the depressed and non-depressed groups, the 

depressed group MCS mean difference score increased (M = 5.7; SD= 7.3) while the 

non-depressed group mean difference score also increased (M = 5.0; SD= 8.5). There 

was no significant difference between the two groups (Table 4). When all subjects were 

grouped together, there was a significant increase in the MCS score and therefore an 

increase in QOL from before to after CR (p<.05). 

Scores on the PCS component also improved for the total sample. There was a 

significant increase in the PCS score from before to after CR (p<.001 ). The depressed 

group score increased (M = 5.4; SD= 7.6) while the non-depressed group score also 

increased (M = 11.4; SD= 5.6). There was no statistical difference between the two 

groups. 

In summary, there was a significant improvement in QOL in the total sample from 

before to after CR but there was no significant difference between the depressed and non

depressed groups. The MCS, PCS and total QOL scores improved in both the depressed 

group and the non-depressed group however there was no significant differences between 

the groups. Increased QOL scores indicate an improvement in QOL. 



Table 4. 

Change in SF-36 Quality of Life Scores From Before to After Cardiac Rehabilitation in 

Depressed and Non-depressed Groups 

SF-36 score Non-depressed Depressed F 

(n=21) (n=4) 

M SD M SD 

PCS 11.4 10.1 SA 7.6 1.31 * 

MCS 5.0 8.5 5.7 7.3 .027* 

PCS+ MCS 16.5 12.0 11.1 8.5 .714* 

* nonsignificant 
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Research Question 7: Is there a significant negative correlation between the Beck 

Depression Inventory score and the Mental Component Summary score on the Medical 

Outcomes Study Short Form-36? 

A negative correlation indicates that those individuals scoring high on the BDI 

(indicating depression) tend to score low on the MCS (indicating a lower QOL). A 

significant negative correlation was found between the initial BDI and the initial MCS. 

The Pearson correlation coefficient was -0.6 between the initial BDI and MCS scores. 

The correlation was significant (Q<.001 ). There was also a significant negative correlation 

between the 12-week BDI score and MCS score. The Pearson correlation coefficient was 
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-0.5 and was significant (Q <.05). In summary, there was a significant negative correlation 

between the BDI score and the MCS score. 

Additional Findings 

To further characterize QOL and depression, QOL at 12 weeks was examined. 

Additional data analysis using analysis of variance provided information on QOL at 12 

weeks. In those found to be depressed at 12 weeks, the MCS and total QOL scores were 

significantly lower than the non-depressed group (See Table 5). In summary, QOL is 

significantly lower in the depressed group at the completion of CR. 

Table 5. 

Twelve Week SF-36 Quality of Life Scores in Depressed vs. Non-depressed Groups 

SF-36 component Non-depressed Depressed F 
(n=25) (n=5) 

M SD M SD 

PCS 42.3 9.6 35.2 11.2 2.2 

MCS 56.4 6.2 46.9 6.8 9.5* 

PCS+ MCS 98.7 10.6 82.0 10.7 10.3* 

* significant at p < .05 
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Summary 

In summary, at the time of admission into the CR program, 23% of subjects met 

criteria for depression. Subjects in the depressed group were significantly different from 

those in the non-depressed group as they were more likely to have had a previous history 

of depression and on antidepressants. Twelve weeks after the start of CR, 17% of subjects 

met criteria for depression. Of those in the depressed group initially, 33% (n=3) did not 

return the 12 week BDI. Of those that did return the SF-36, 17% had a higher BDI score 

(indicating more depression) 50% remained depressed with a BDI score that was 

unchanged or indicated slightly less depression and 3 3 % no longer met criteria for 

depression based on a lower BDI score. No significant difference was found between 

non-depressed and depressed groups for QOL at the time of entrance into the CR 

program, exercise adherence, exercise capacity or change in QOL over time. A negative 

correlation was found between the total BDI score and the MCS score on both the initial 

and 12 week data. 



61 

CHAPTERS 

Conclusion and Implications 

In this chapter, the findings will be discussed in relation to the conceptual 

framework and the review of literature. Limitations of the study, recommendations for 

further research, and implications for nursing and health professionals will also be 

presented. The intent of this study was to measure the effect of depression on quality of 

life, exercise adherence, and change in exercise capacity in subjects enrolled in a cardiac 

rehabilitation program. 

Findings in Relation to the Conceptual Framework and Review of Literature 

In those with CAD the prevalence rate for depression is 15-30% (Milani et al., 

1996; Schleifer et al., 1989) while the prevalence rate in the general population is three to 

five percent (US Preventive Services Task Force, 1996). The Integrative Theory of 

Depression (Lewisohn et al., 1995) was used to explain the occurrence of depression after 

a cardiac event. The presence of a previous history of depression, along with individual 

susceptibility or resistance to depression influence whether or not depression occurs in an 

individuaI.(The overall prevalence of depression in this study was similar to the 

prevalence reported in the literature., Twenty-three percent were initially depressed which 

is within the 15-30% prevalence rate found in the literature for populations after a cardiac 

event. The prevalence rate of depression was lower at 12 weeks after the start of CR. The 

reduction in the prevalence of depression post CR to 17% in this study is consistent with 
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the literature. Studies by Oldridge, Streiner, Hoffman and Guyatt (1995) and Milani et al. 

( 1996) showed a similar decrease in prevalence of depression after CR. 

The Integrative Theory of Depression (Lewisohn et.al., 1995) stresses the role of a 

past history of depression. In the present study only 18% of the total sample had a history 

of depression. Among those that had a previous history of depression, a significant 

increased prevalence of depression as measured by the BDI was found. Lesperance et al., 

(1996) showed similar findings. In the Lesperance study, 27% of the total sample had a 

past history of depression and of those found to be depressed, significantly more had a 

prior history of depression. Carney et al., (1987) also found a positive association 

between history of depression and depression in those with CAD with 30% of the sample 

exhibiting a previous history of depression. 

The demographics in the present study were similar between the depressed and 

non-depressed groups. The majority of the subjects, depressed and non-depressed, were 

over 65 years old. Only seven of the 40 subjects were less than 60 years old. The 

literature is equivocal regarding age and the presence of depression. Hance et al., (1986) 

found that those that developed major depression were younger with an average age of 

54. However, studies in both post CABG and post MI populations (Timberlake et al., 

1997; Carney et al., 1987; Schleifer et al., 1989) found no significant difference for age. 

The literature describes women as more likely to be depressed than men post 

cardiac event. In this study, about 25% of the men were depressed and 17% of the women 

were depressed. One possible explanation for why fewer women in the present study were 
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depressed is that the sample size was not large enough to adequately assess for depression 

in women. The total sample in this population was 70% men (N=28) and 30% women 

(N=12) with only three women under the age of 60. Other studies on depression post 

cardiac event which found a difference for gender had a sample size of 200 to 300 

subjects and a similar female to male ratio (Schleifer et al., 1989; Lesperance et al., 

1996). 

Disease severity and its influence on depression was difficult to measure. Among 

the 32 subjects with a reported ejection fraction, only three had an abnormal ejection 

fraction. The literature describes those with reduced left ventricular function to be no 

more likely to experience depression as those with normal ejection fraction. Of the three 

subjects with a reduced ejection fraction, one was in the depressed group and two were in 

the non-depressed group. 

In the present study and as reported in previous literature, no significant difference 

was found between the depressed and non-depressed groups for the variables of living 

status and the use of beta blockers which is consistent with the literature. Studies by 

Frasure-Smith et al. ( 1993) and Lesperance et al. ( 1996) found no association between 

living alone and depression in individuals post cardiac event. The use of beta blockers 

was not associated with depression post cardiac event in the studies done by Frasure

Smith et al, ( 1995) or Milani et al., ( 1996) although four to five percent of those in the 
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general population taking beta blockers experience depression (Lacy, Armstrong, Ingrim 

& Lance, 1998). 

For the variables of history of CAD, financial concerns and angina post event, the 

results of previous studies were equivocal in finding an association with depression. A 

study by Allison et al. (1995) found a significant association between a previous cardiac 

event and increased psychological distress following a subsequent cardiac event. 

However, studies by Schleifer et al., (1987) and Lesperance et al., (1996) showed no 

association. The findings from the present study found no significant difference between 

depressed and non-depressed groups having a previous history of CAD. Financial 

concerns and the association with depression has not been measured often. A study by 

Schleifer et al. ( 1989) found no association between socioeconomic status and depression 

post Ml. The present study found no significant difference in concerns about finances 

between depressed and non-depressed groups. Angina post event was positively 

associated in a study by Ladwig et al. ( 1994) while no association was found in a study by 

Schleifer et al. (1989). The present study found no association between post event angina 

and depression. 

The literature describes a positive association between smoking status and 

depression (Camey et al., 1987; Milani et al., 1993) and those with comorbidities and 

depression (Wells et al., 1989). No association between smoking and depression was 

found in the current study. The lack of association may be due in large to the low 

percentage of current smokers in the study ( 10%) while other studies show a smoking 
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prevalence of 25%. It is difficult to explain why an association was not found between the 

presence of comorbidities and depression. The impact of the co-existing comorbidity was 

not measured in this study and one possible explanation may be that the co-existing 

comorbidity did not produce significant symptoms and therefore did not have a large 

impact on the individual's functional ability. Comorbidities found in the present study 

included diabetes mellitus, peripheral vascular disease, osteoarthritis, traumatic brain 

injury, and chronic obstructive pulmonary disease. 

The Integrative Theory of Depression (Lewisohn et al., 1995) associates the 

presence of depression with behavior and cognitive changes. Based on this theory, 

behavior withdrawal, social difficulties and reduced effort and persistence are behavior 

changes which may negatively impact exercise adherence, exercise capacity and QOL. 

The review of literature also revealed a decrease in exercise adherence, exercise capacity, 

and quality of life in those with depression post cardiac event. The findings of the present 

study for exercise adherence, exercise capacity and QOL are not consistent with the 

conceptual framework or the review of literature. 

One negative outcome that has been associated with depression and CAD is a 

reduction in adherence to medical regimes. Exercise adherence was measured in the 

present study by calculating the percentage of exercise sessions attended. Both the 

depressed and non-depressed groups attended over 80% of the exercise sessions allowed 

by the insurance company with no differences between the groups. A study by Oldridge 

( 1991) looked at compliance in CR programs and found a drop out rate of 30% over a 
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three month period of time. Oldridge found that, of those that drop out, approximately 

45% did so because of medical reasons or other unavoidable factors ( e.g. inconvenient 

time). The population in this study differed as only one subject dropped out of the 

program. The low drop out rate is surprising and may be due to the easy accessibility of 

the CR program along with fewer subjects experiencing limiting medical conditions. 

Also, many of the subject's insurance companies only allowed 18-24 sessions. Adherence 

rates may have been lower had the subjects been expected to able to attend a greater 

number of exercise sessions over a longer period of time. 

Exercise capacity, as measured by total caloric expenditure during an exercise 

session, increased for both groups. Both groups started at a similar caloric expenditure 

and increased a similar amount. Caloric expenditure doubled during the duration of the 

exercise program. There was no significant difference in the change in exercise capacity 

between the depressed and non-depressed group. The increase in caloric expenditure was 

due to both an increase in exercise time and an increase in MET levels. Other studies 

looking at the increase in MET levels or the increase in maximal oxygen consumption 

have found increases of 13% to 56% (Oldridge et al., 1998; Clausen, 1976) after CR. A 

recent study by by Milani & Lavie (1998) found an increase of 35% in a non-depressed 

group and an increase of 27% in the depressed group after 12 weeks of CR. Exercise 

capacity was determined using MET levels and a significant difference was found 

between the depressed and non-depressed groups. 
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In the current study, exercise capacity increased 100% in both groups. The 

methodology used to measure exercise capacity was different in this study than other 

studies. Other studies measured peak MET levels using a maximal treadmill test before 

and after CR. The present study used the submaximal exercise level used during the final 

exercise session. All of the subjects more than doubled their exercise duration. Increased 

duration along with an increased MET level allowed for greater increases in exercise 

capacity. The present study design did not include maximal treadmill testing. 

Determination of peak MET levels may have provided greater discrimination betweeen 

the groups. Additionally, had the study design allowed for the full 36 exercise sessions for 

all subjects as seen in the literature (Milani & Lavie, 1998; Lavie & Milani, 1995) a larger 

difference between the groups may have been observed. Another possibility for why no 

difference was found between the groups in regard to change in exercise capacity is that 

with the high adherence rate and remarkably low drop out rate, the depressed group 

showed similar gains in caloric expenditure. Another possible reason for a lack of 

difference between the groups is that the staff to subject ratio is one to four in the 

community CR program and the low ratio may result in increased personal attention and a 

subsequent increase in exercise time and motivation. Those that attend exercise sessions 

appear to get similar benefits regardless of the presence or absence of depression. While 

the change in exercise capacity was similar in both groups, a strong correlation was found 

between initial and final kilocalorie expenditure. 
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Quality of life improved in both the depressed and non-depressed groups 

following CR and there was no significant difference in the change in QOL between the 

groups. The sample size for this question was small. Initial data and 12 week data were 

available for only four of the depressed subjects and 21 of the non-depressed subjects. 

Therefore, with a limited number of subjects in the depressed group, significant 

differences were difficult to achieve. 

At the time of entry into CR, there was no significant difference in QOL in the 

depressed group versus the non-depressed group. However a significant difference was 

found at 12 weeks between the depressed group and non-depressed group total QOL and 

MCS score. One possible explanation for this finding is that those depressed at 12 weeks 

may believe that they have not recovered as they had intended and this more negatively 

influences their QOL. This finding is consistent with the conceptual framework presented 

in the current study. 

Instead of quantifying depression as an all or none variable, depression as a 

continuous variable was observed and total scores on the BDI were correlated with QOL 

scores. Scores on the BDI were found to have a significant negative correlation with 

overall QOL. As depressive symptoms increased, QOL declined. 

Both the depressed and non-depressed groups total QOL score initially and at 12 

weeks was lower than seen in previous studies that used the SF-36. After CR, the 

depressed group total QOL scores increased to the baseline score of the non-depressed 

group. The mean total QOL scores in a study by Milani et al. (1996) was 82 for the 
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depressed group and 103 for the non-depressed group at time of entry into the CR 

program. After CR the mean scores increased to 103 (depressed group) and 117 (non

depressed group). In the current study the magnitude of change was less and both groups 

started at lower baseline scores. Most of the subjects in the present study started the CR 

program shortly after hospital discharge while those in the Milani et al. study ( 1996) 

started CR at least four weeks after hospital discharge. This factor along with a fewer 

number of exercise sessions attended over a shorter time period may have led to lower 

QOL scores in the current study population. 

Another possible reason for the lack of significant difference in QOL between the 

groups is that the SF-36 is a generic QOL survey rather than a specific survey. A specific 

QOL tool for a cardiac population may have been a more sensitive measure of the 

changes associated with cardiovascular disease and a significant difference may have 

been found between the two groups. 

Limitations of the Study 

The results of the study were limited by several factors. The sample size of forty 

subjects along with the failure of 25% of the subjects to return the 12 week data resulted 

in a less than desirable sample size. This factor was especially apparent when comparing 

the change in quality of life in the depressed and non-depressed groups. The study was 

also limited by the few exercise sessions completed in the Phase 2 program. Larger 

differences in exercise adherence and exercise capacity may have been seen if subjects 

attended exercise sessions for a longer period of time. The method of measurement of 
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exercise capacity may have not been sensitive enough to pick up the differences between 

the groups. The results of this study can only be generalized to a predominantly non

smoking male community based CR population with a good ejection fraction. 

Implications for Nursing and Health Care Professionals 

The high prevalence of depression found in this post cardiac event population 

confirms the importance of screening for depression. As some individuals develop 

depression and others show a lessening of depression post CR, screening is indicated after 

CR as well. Although the outcomes measured in this study did not show a significant 

difference between the depressed and non-depressed individuals, the literature clearly 

shows that depression that persists post cardiac event has a significant negative impact on 

morbidity and mortality. 

The limitations of the current study, especially sample size, may have effected the 

ability to demonstrate outcome differences. The present study demonstrates that the use 

of a screening tool requires minimal resources, little time, and is clinically significant. 

Close monitoring of individuals entering a CR program with a past history of depression, 

on an antidepressant, or with a positive screening test for depression can be of benefit to 

the individual. Earlier referral to their primary care physician would result in earlier 

treatment and a possible decline in the adverse effects associated with depression seen in 

larger studies looking at depression post cardiac event (Frasure-Smith et al. 1995; 

Schleifer et al., 1989; Allison et al., 1995). 
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In some community CR programs, a screening tool for depression is not used but 

the SF-36 is used as a measure of program outcomes. The current study did find a 

significant negative correlation between the MCS score and the BDI. Therefore, a low 

score on the MCS should increase the suspicion level for depression. According to the 

literature, a cutoff score of 42 on the MCS had a sensitivity of 74% and a specificity of 

81 % in detecting depressive symptoms in patients diagnosed with a depressive disorder 

(Ware, Kosinski, & Keller, 1994). The current study found that of those in the depressed 

group, 42% and 80% scored higher than 42 on the initial and 12 week MCS respectively. 

Of those individuals that were not depressed, 19% and 4% scored less than 42 on the 

initial and 12 week MCS respectively. Based on the present study, the MCS score showed 

low sensitivity and fairly high specificity in detecting depressive symptoms. This 

information clearly indicates that a screening tool such as the BDI is needed even though 

there is a strong correlation between the BDI and the MCS score. 

The CR program in which the subjects participated maintained a patient to staff 

ratio of approximately four to one. The low ratio allows for increased personal attention 

and may result in increased patient motivation. The CR program individualizes each 

participants exercise program based on the needs of the individual. Offering low patient 

to staff ratio along with an individualized exercise program may have been influential in 

the high overall increase in exercise capacity and high level of adherence. 

Recommendations for Future Research 

Several recommendations are suggested. Using maximal treadmill testing rather 



than a submaximal estimation of exercise capacity would more clearly answer the 

question of depression and change in exercise capacity. A similar study with a larger 

sample size may elicit more information on depression and QOL. Major studies are 

needed to assess treatment of depressed individuals post cardiac event and outcomes 

including mortality, subsequent cardiac events, rehospitalizations, QOL and exercise 

capacity. 

Summary 
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In conclusion, the prevalence of depression found in this study population was 

similar to that found in other studies measuring depression in a post cardiac event 

population. Those individuals with positive scores for depression on the BDI were 

significantly more likely to be on an antidepressant or have had a past history of 

depression. No significant differences were found between the non-depressed and 

depressed groups for change in exercise capacity, QOL or exercise adherence. However, a 

negative correlation was found between BDI scores and QOL scores. As the number of 

depressive symptoms increased, QOL diminished. A significant negative correlation was 

found between the SF-36 MCS score and the BDI score. However, using the SF-36 MCS 

score to screen for depression is not advised as it did not appear to be highly sensitive tool 

in this study. Use of a depression screening tool is indicated in a CR population initially 

and at the completion of CR. 
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APPENDIX A 

HUMAN SUBJECTS APPROVAL 



(±) TMC HealthCare 

.lune I, 1999 

Sue Cassidy, RN 
TMC Cardiac Rehab 
530 l E. Grant Rd . 
Tucson, Arizona 85712 

RE : Depression . Quality of life and exercise capacity in a cardiac rehabilitation population 

Dear Ms . Cassidy : 

Al the Human Research Committee (IRB) meeting June I, 1999, the above protocol and consent 
form were reviewed . At that time the committee requested minor revisions be made to the 
protocol and the consent form . 

The requested revisions have been received and reviewed. On behalf of the Human Research 
Committee f hereby grant final approval. You may begin data collection. 

It is understood that no changes may be made to the study without the kno\.vledgc and approval 
of the TMC Human Research Committee. Review is set at six months . Please be aware that a 
copy of the consent form must be placed on the subject's medical record. 

If you have any questions please contact the TMC Research Office at 324-5512 . 

Smcerel). ~ 

Ronald P Spark. £.hai~ 
TMC Human Research Committee 

Clinical Research Office 
5301 E. Grant Road • Tucson, AZ 85712 

(520) 324-5512 • Fax : (520) 324-5520 
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G) TMC HealthCare 

May 17, 1999 

Sue Cassidy, RN 
T MC Cardiac Rehab. 

5301 E. Grant Road 

Tucson, AZ 85712 

Dear Sue: 

As the Supervisor for the inpatient and outpatient Cardiac 

Rehab. services at Tucson Medical Center, I am excited to assist 

you with your thesis project. You will be using the outpatient 

clients in Cardiac Rehab. Phase II to assess their depression and 

quality of life in conjunction with their cardiac diagnosis. The 

information will be helpful to our department in developing 

treatment plans and objectives for our outpatient Cardiac Rehab. 

patients. 

If questions, please contact me at 324-1761. Thank you. 

Sincerely, 

~G-JM--
Debbie Coyle, MS, MBA 
Supervisor, TMC Cardiac Rehab. 

5301 East Gr:1111 Roa<l •Tucson . Arizona 85712 • , :;2,' ) - . ) - ('"'. 
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TUCSON MEDICAL CENTER 
SUBJECT'S CONSENT FORM 

Depression, quality of life, and exercise capacity in a cardiac rehabilitation population 

77 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I AM 
INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF HOW I WILL 
PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS FORM WILL INDICATE THAT 
I HAVE BEEN SO INFORMED AND THAT I GIVE MY CONSENT. FEDERAL REGULATIONS 
REQUIRE WRITTEN INFORMED CONSENT PRIOR TO PARTICIPATION IN THIS RESEARCH 
STUDY SO THAT I CAN KNOW THE NATURE OF THE RISKS OF MY PARTICIPATION AND 
CAN DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN A FREE AND INFORMED 
MANNER. 

PURPOSE 

I am being invited to voluntarily participate in the above-titled research project. The purpose of 
this project is to determine how often depression occurs after a cardiac event and how it affects 
attendance at cardiac rehabilitation sessions, exercise capacity and quality of life. 

SELECTION CRITERIA 

I am being invited to participate in this study because I am 18 years old or older, I have recently 
experienced a cardiac event, my cardiologist has referred me to the outpatient cardiac 
rehabilitation program and because I read and speak English. Approximately 40 subjects will be 
enrolled in this study. 

PROCEDURE(S) 

If I agree to participate, I will be asked to consent to the following: 
1) During the first cardiac rehabilitation session I will complete the Beck Depression Inventory. 
The Beck Depression Inventory is a paper and pencil questionnaire which takes five to ten 
minutes to complete. 
2) During the first cardiac rehabilitation session I will be asked to answer questions about whether 
I live alone or with another individual, if I have a previous history of depression, my current 
smoking status, my perceived adequacy of finances and if I am having chest discomfort. 
3) A review of my hospital records and my cardiac rehabilitation chart to determine: the reason for 
the most recent cardiac admission, type of procedure performed, medications I am currently 
taking, how my heart functions, if I have a previous history of depression or heart disease, if I 
have coexisting medical conditions, the number of exercise sessions I have completed, and the 
exercise workloads I achieve during cardiac rehabilitation exercise sessions. 
4) Allow the results of the SF-36 Health Survey I complete as a usual part of the cardiac 
rehabilitation program to be used for research purposes. The SF-36 Health Survey was sent to 
me through the mail with other cardiac rehabilitation instructions. 
5) 12 weeks after my first cardiac rehabilitation session I will be sent the Beck Depression 
Inventory and the SF-36 health survey to complete. The SF-36 Health survey is part of the usual 
cardiac rehabilitation follow-up. I understand that the results of the SF-36 will be used for research 



purposes. I also understand that the Beck Depression Inventory that I will complete 12 weeks 
after I start the cardiac rehabilitation program will be used for research purposes. 
6) A high score on the Beck Depression Inventory will be reported to your cardiologist. 

RISKS 

There are no risks to me for participating in this study. 

Subject's initials _____ _ 

BENEFITS 
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There are no direct benefits to me at this time, but future benefits associated with this study 
include early identification of depression post cardiac event when entering a cardiac 
rehabilitation program which could result in earlier treatment and possible improvement in 
program participation, improved exercise capacity and improved quality of life. 

CONFIDENTIALITY 

All information associated with this study will be held in confidence. Each subject will be assigned 
a number, and that number will be on all documents rather than your name. In addition to the 
investigator, Sue Cassidy, additional cardiac rehabilitation staff members will assist with 
explaining this consent, asking you questions that are explained in the procedure section of this 
consent form, and giving you the Beck Depression Inventory to fill out. The cardiac rehabilitation 
staff will not be involved in scoring the Beck Depression Inventory. A high score on the Beck 
Depression Inventory will be reported to your cardiologist. Gayle Traver R.N., Ki Moore R.N., and 
Terry Badger R.N. from the University of Arizona College of Nursing will have access to the data 
but they will not know the names of the individuals. 

PARTICIPATION COSTS AND SUBJECT COMPENSATION 

There will be no cost for me to participate in this study. I understand that I will not be 
compensated for my participation. 

LIABILITY 

I understand that side effects or harm are possible in any research program despite the use of 
high standards of care and could occur through no fault of mine or the investigator involved. 
Known side effects have been described in this consent form. However, unforeseeable harm may 
also occur and require care. I understand that money for research-related side effects or harm, or 
for wages or time lost, is not available. I do not give up any of my legal rights by signing this form. 
Necessary emergency medical care will be provided without cost. I can obtain further information 

from Sue Cassidy at 529-6239. If I have questions concerning my rights as a research subject, I 
may call the Human Research Committee office at 324-5512. 

Subject's initials _____ _ 
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AUTHORIZATION 

BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, INCONVENIENCES, 

; RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME AND MY QUESTIONS HAVE BEEN 

ANSWERED. I UNDERSTAND THAT I MAY ASK QUESTIONS AT ANY TIME AND THAT I AM FREE 

TO WITHDRAW FROM THE PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS OR 

AFFECTING MY MEDICAL CARE. MY PARTICIPATION IN THIS PROJECT MAY BE ENDED BY THE 

INVESTIGATOR OR BY THE SPONSOR FOR REASONS THAT WOULD BE EXPLAINED. NEW 

INFORMATION DEVELOPED DURING THE COURSE OF THIS STUDY WHICH MAY AFFECT MY 

WILLINGNESS TO CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT 

BECOMES AVAILABLE. I UNDERSTAND THAT THIS CONSENT FORM WILL BE FILED IN AN AREA 

DESIGNATED BY THE HUMAN RESEARCH COMMITTEE WITH ACCESS RESTRICTED TO THE 

PRINCIPAL INVESTIGATOR, Sue Cassidy, OR AUTHORIZED REPRESENTATIVE OF THE COLLEGE 

OF NURSING. I UNDERSTAND THAT I DO NOT GIVE UP ANY OF MY LEGAL RIGHTS BY SIGNING 

THIS FORM. A COPY OF THIS SIGNED CONSENT FORM WILL BE GIVEN TO ME. 

Subject's Signature Date 

Witness Date 

INVESTIGATOR'S AFFIDAVIT 

I have carefully explained to the subject the nature of the above project. I hereby certify that to the best of 

my knowledge the person who is signing this consent form understands clearly the nature, demands, 

benefits, and risks involved in his/her participation and his/her signature is legally valid. A medical 

problem or language or educational barrier has not precluded this understanding. 

Signature of Investigator Date 

Subject's initials ____ _ 
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Identification number ----
Date ___ _ 

page l 

Beck Depression Inventory 

Please circle the number that best describes how you feel at the present time 

A I ) I do not feel sad 
2) I feel sad or blue 
3) I am blue or sad all the time and I can't snap out of it 
4) I am so sad or unhappy that it is very painful 
5) I am so sad or unhappy that I can't stand it 

B I) I am not particularly pessimistic or discouraged about the future 
2) I feel discouraged about the future 
3) I feel I have nothing to look forward to 
4) I feel that I won't ever get over my troubles 
S) I feel that the future is hopeless and that things cannot improve 

C I) I do not feel like a failure 
2) l feel I have failed more than the average person 
3) I feel I have accomplished very little that is worthwhile or that means anything 
4) As I look back on my life all I can see is a lot of failures 
5) I feel I am a complete failure as a person (parent, husband , wife) 

D I) I am not particularly dissatisfied 
2) I feel bored most of the time 
3) I don't enjoy things the way I used to 
4) I don't get satisfaction out of anything any more 
5) I am dissatisfied with everything 

E l ) I don't feel particularly guilty 
2) I feel bad or unworthy a good part of the time 
>) I feel quite quilty 
4) I feel bad or unworthy practically all the time now 
S) I feel as though l am very bad or worthless 

81 



82 

Identification number ____ _ 

Date -----
page 2 

F I) I don't feel I am being punished 

2) I have a feeling that something bad may happen to me 

3) I feel I am being punished or will be punished 

4) I feel I deserve to be punished 

5) I want to be punished 

G I) I don't feel disappointed in myself 

2) I am disappointed in myself 

3) I don't like myself 

4) I am disgusted with myself 

5) I hate myself 

H. I) I don't feel I am any worse than anybody else 

2) I am very critical of myself for my weaknesses or mistakes 

3) I blame myself for everything that goes wrong 

4) I feel I have many bad faults 

l I) I don't have any thoughts of harming myself 

2) I have thoughts of harming myself but I would not carry them out 

3) I feel I would be better off dead 

4) I have definite plans about committing suicide 

5) I feel my family would be better off if I were dead 

6) I would kill myself if I could 

J. I) I don't cry any more than ususal 

2) I cry more now than I used to 

3) I cry all the time now. I can't stop it 

4) I used to be able to cry but now I can't cry at all even though I want to 

K I) I am no more irritated now than I ever am 

2) I get annoyed or irritated more easily than I used to 

3) I feel irritated all the time 

4) I don't get irritated at all the things that used to irritate me 

L I) l have not lost interest in other people 

2) I am less interested in other people now than I used to be 

3) I have lost most of my interest in other people and have little feeling for them 

4) I have lost all my interest in other people and don't care about them at all 



Identification number -----
Date 

Page 3 

M. I) I make decisions about as well as ever 
2) I am less sure of myself now and try to put off making decisions 
3) I can't make decisions any more without help 
4) I can't make any decisions at all any more 

N I) I don't feel I look any worse than I used to 
2) I am worried that I am looking old or unattractive 
3) I feel that there are permanent changes in my appearance and they make me look 

unattractive 
4) I feel that I am ugly or repulsive looking 

0 . I ) l can work about as well as before 
2) lt takes extra effort to get started at doing something 
3) I don't work as well as I used to 
4) l have to push myself very hard to do anything 
5) I can't do any work at all 

P. I) I can sleep as well as usual 
2) I wake up more tired in the morning than I used to 
3) I wake up 1-2 hours earlier than usual and find it hard to get back to sleep 
4) I wake up early every day and can't get more than 5 hours sleep 

Q I ) I don't get any more tired than usual 
2) I get tired more easily than I used to 
3) I get tired from doing anything 
4) I get too tired to do anything 

R. 1) My appetite is no worse than usual 
2) My appetite is not as good as it used to be 
3) My appetite is much worse now 
4) I have no appetite at all any more 

S I) I haven't lost much weight, if any lately 
2) I have lost more than 5 pounds 
3) I have lost more than IO pounds 
4) l have lost more than 15 pounds 
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Identification number -----
Date 

Page 4 

T I) I am no more concerned about my health than ususal 
2) I am concerned about aches and pains or upset stomach or constipation or other 

unpleasant feelings in my body 
3) I am so concerned with how I feel or what I feel that it's hard to think of much else 
4) I am completely absorbed in what I feel 

U l) I have not noticed any recent change in my interest in sex 
2) I am less interested in sex than I used to be 
3) I am much less interested in sex now 
4) I have lost interest in sex completely 
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SF-36 Health Survey I 
SF-3t5TN. C,,pyright O 1991. Portions have ban adaptui and rq,roducui. MOS T ru.sr. Inc. 

Today's Date 
MM DD YY 

I I 11 ! i 1,[IJ 
0 go go 00 
1 ~g 00 51 0 
2 8 00 n o 
3 0 9 0 tj o 
4 

~g ~g 88 5 
6 g 9 0 7 g ·o 
8 g o blo 
9 (JO 00 DO 

1. In general, would you say your health is: 
0 Excellent O Good O Poor 

0 Very Good 0 Fair 
2. Compared to one year ago, how would you 
rate your health in general .!!.!!!!? 

0 Much better now than one year ago 
O SODlewbat better now than one year ago 
0 About the same as one year ago 
0 Somewhat worse now than one year ago 
0 Much worse now than one year ago 

= = = 

3. Vigorous activities, such as 
running, lifting heavy objects, 
participating in strenuous 
sports 

E=Il[~ 

0 1996 PhDx Systems. Inc 
All Rights Rcservtd 

a lot 

0 

a little 

0 

0 

0 

C 

0 

13. Cut down on the amount of 
time you spent on work or other 
activities 

14. Accomplished less than you 
would like 

15. Were limited in the kind of 
work or other activities 

OYes ONo 

OYes ONo 

O Yes ONo 

16. Had difficulty performing the O Yes O Ne 
work or other activities (for 
ex.ample, it took extra effort) 

17. Cut down the amount of time 

18. Accomplished less than you 
would like 

19. Didn1t do work or other 
activities as carefully as usual 

O Yes O Nc 

0 Yes O Nc 

O Yes O N, 

Please tum page to complete questionnair'. 
43856 

1 2 -i ~ ~~~~~~~~ 
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II · 
20. ~ring the past 4 weeks, to what extent has your physical health or emotional problems interfered with your normal social activities with family, friends, neighbors, or groups? 

O Not at all O Slightly O Moderately O Quite a bit O Extremely 
21. How much bodily pain have you had during the past 4 weeks? 

O None O Very mild O Mild O Moderate O Severe O Very severe 
22. During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the home and housework)? 

0 Not at all O A little bit O Moderately O Quite a bit O Extremely 

All Most A good Some A little None 
of the of the bit of oftbe oftbe of the 
time time the time time time time 

23. Did you feel full of pep? 0 0 0 0 0 0 

25. Have you felt so down in the dumps that nothing 
could cheer you up? 0 0 0 0 0 0 

27. Did you have a lot of eDer2.V? 0 0 0 0 0 0 

29. Did you feel worn out? 0 0 0 0 0 0 

31. Did you feel tired? 
0 0 0 0 0 0 

32. During the past 4 weeks, how much of the time has your physical health or emotional problems interfered with your social activities (like visiting with friends, relatives, etc.)? 
0 All of the time O Most of the time 0 Some of the time 

t•tii~Ebmhofjf ;u,• 
33. I seem to get sick a little easier than other people 

fi f~![~*"i~~~il~~··•)J1lii~: 
35. I expect my health to get worse 

·.36.·:_._\ . :M_,,y::_;~~:IS~. ··.:.;:::~_.;..;;;;. '''.''::,: __ ._·:.·:_'.\,:.::· . ui.; '"-A,1.QIQU, :<r:x.: 
• • \. w,.;,; . :~'. '..:. ~'.·::':: :. -~".;'.: .• ::.:,: • .•. ::7,;~ .... :: . .:;... ,,: .·. ··. -~.· .. ', 

II 0 1996 PhDx Systems. Inc 
All Rights Reserved 

0 A little of the time 0 None of the time 

Mostly Don't Mostly Definitely 
true true know false f.aJ.se 
0 0 0 0 

43856 

1 2 - ~ 
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Identification number ------

Demographic Information 

Cardiac Rehabilitation staff member: Please ask the subject the following information 

and fill in this form with the answer. Thank you! 

Do you live: 
1) alone 
2) with another person 

Are you currently: 
1) a non smoker 
2) smoking 

Do you have a previous history of depression? 

1) yes 
2) no 

Regarding the adequacy of your finances, do you feel you have: 

1) No need to worry about finances 

2) Enough money to get by with some extra 

3) Enough money to get by with no extra 

4) Do not have enough money to get by 

Do you currently experience chest pressure, chest pain, angina or chest discomfort with 

exertion, stress or while at rest? 
1) yes 
2) no 

Have you completed and returned the SF-36? (if they did not return it, please have them 

complete one now). 
1) yes 
2) no 

At this time, please have them fill out the Beck Depression Inventory which is located in 

the envelope. 

Has the BDI been completed? 

1) yes 
2) no 
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Identification number -------

Chart Review Information 

1) Reason for admission 

2) Type of procedures performed (e.g. cath, CABG) 

3) What is the subject's left ventricular ejection fraction? 
a)ECHO ___ _ 
b)cath ___ _ 

4) Is there a previous history of CAD? If yes, please describe. 

5) Coexisting medical diseases? (e.g. DM, arthritis, pulmonary disease etc.) 

6) Previous history of depression? 

7) Has the subject experienced angina since their cardiac event? (this information can 

come from either the subject or their hospital chart) 

8) Current medications (prescription and OTC) 

9) Gender ____ _ 

10) Age ____ _ 
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Caloric Cost of Exercise 

For each peak work load, determine MET levels from the MET tables (Fox, Naughton & 

Haskell, 1971 ). Fill in METs and weight in kilograms in the equation below. Then 

multiply the kcal/min obtained by the number of minutes performed on each piece of 

equipment. Add the different activities together to obtain the total number of kcal 

expended during the session. 

kcal/min= METs x 3.5 x body weight in kg 

200 
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