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ABSTRACT 

Since emotional distress is linked to a poor prognosis in coronary patients, there is an urgent 

need for research on interventions that may enhance emotional well-being in these patients. 

Cardiac rehabilitation is such an intervention that aims at returning the individual to optimal 

emotional function, but the psychological effect of this therapy still needs to be demonstrated. 

Hence, we wanted to examine the role of cardiac rehabilitation in enhancing emotional health. 

Subjects were 170 male patients with coronary heart disease, of which 85 participated in the 

outpatient rehabilitation program of the University Hospital of Antwerp and 85 patients received 

standard medical care alone in two other hospitals. Rehabilitation and control patients were 

matched by medical category and tendency to experience distress. The Global Mood Scale, the 

Health Complaints Scale, and the Heart Patients Psychological Questionnaire were used to assess 

changes in emotional well-being over a 3-month period of time. These changes were 

significantly different as a function of cardiac rehabilitation (p<.0001). Rehabilitation patients -

but not control patients- reported a significant improvement in negative affect, positive affect, 

well-being, health complaints, and disability (p<.0001). At follow-up, differences in depression, 

tranquilizer use (p<.05), and activity profile (p<.01) confirmed that rehabilitation patients 

displayed more healthy behaviors than control patients. Patients not only improved more, but 

also deteriorated less as a function of rehabilitation. Inconsistent with previous research, positive 

effects of this therapy were also evident in low-distress patients. These findings suggest that 

comprehensive rehabilitation may be an effective therapy for enhancing emotional well-being in 

patients with coronary heart disease. 

 

Key  :    cardiac rehabilitation - quality of life - emotional distress - depression - assessment 

words 
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INTRODUCTION 

     Despite a decline in cardiac mortality in the USA and other countries, coronary heart disease 

(CHD) still is the leading cause of death in the western society (1). Hence, CHD constitutes a 

major health problem: 1.5 million myocardial infarctions occur annually in the USA (2), and one 

can expect an increase in absolute numbers of coronary patients (3). Evidence also indicates that 

CHD causes significant psychosocial impairment (4,5). Most important, decrements in emotional 

well-being (6-8) and perceived health (9,10) have been associated with a poor prognosis in 

coronary patients. Accordingly, it is now time to develop and evaluate  interventions  aimed at 

enhancing  emotional  well-being  in these patients (11). 
 
     With reference to this issue, one of the primary goals of cardiac rehabilitation is, in fact, to 

return the individual to optimal physiological and psychological function (12,13). Meta-analyses 

suggest that cardiac rehabilitation after myocardial infarction may reduce 

mortality by 20-25% (14,15). Research on the psychological effect of this therapy, however, has 

produced inconsistent findings (16-22). Therefore, the American Heart Association (23) and the 

British Cardiac Society (24) advocate continued research on the psychological effect of 

rehabilitation. Methodological problems in this area of research include variability in treatment 

programs (21) and lack of sensitive outcome measures (22). Hence, the question remains if 

cardiac rehabilitation makes a measurable difference in emotional well-being (12). 
 
     In the present study, focus was placed on the effect of cardiac rehabilitation on well-being and 

perceived health, using a research design which complemented that of previous studies. First, we 

used sensitive measures to examine the effect of a hospital-based outpatient program. Sensitivity 

to change is a crucial but often neglected requirement of outcome measures (22). Second, we 

used an effect size index (25) to determine the percentage of patients that benefitted from the 

program. Changes in average scores mask the fact that some patients may actually deteriorate. 

Third, we examined the effect of rehabilitation in patients who report little emotional distress at 

baseline. Of note, one generally assumes that only patients who are  anxious  or  depressed  at 

baseline may  benefit from  cardiac rehabilitation (17-20). 

 
METHOD 

    Subjects. One hundred and seventy men (M=57.4 years, Sd=8.3) who experienced a recent 

acute myocardial infarction (AMI,n=92), coronary bypass surgery (CABG, n=48), or coronary 
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angioplasty (PTCA,n=30) between July 1989 and December 1990 were studied. Of these 

subjects, 85 were consecutive patients enrolled in the outpatient rehabilitation program of the 

University Hospital of Antwerp. A control group of 85 coronary patients, who received 

standard medical care alone, was selected at cardiologic units from 2 other hospitals: the Maria's 

Voorzienigheid Hospital (Kortrijk) and the Saint Jozef Hospital (Kapellen). At the time of this 

study, there was no outpatient rehabilitation program available for these patients. Although 

cardiac rehabilitation is now considered by the medical community to be a highly effective 

therapy (26), there still are many health care centers in Europe where cardiac rehabilitation 

services are not available (27). Importantly, rehabilitation and control subjects were  comparable 

regarding  medical treatment  and  socio-economic  background. 
 
     We did use a non-randomization design in this study, because one out of five rehabilitation 

candidates would be at risk for death due to denying treatment (14,15). Furthermore, randomized 

trials of cardiac rehabilitation carry a potential risk of influencing the control group: 

rehabilitation candidates who are assigned to a control condition may become anxious (28) or 

may change their behavior (29). In order to control extraneous factors that could possibly 

influence treatment outcome, subjects across rehabilitation and control groups were matched on 

the dimensions of medical category (AMI, CABG, or PTCA), male sex (30), and tendency to 

experience distress (31) as measured by the trait form of the State-Trait Anxiety Inventory (32). 

Female patients were excluded because research indicates that there are important sex 

differences in emotional well-being (30). A subset of 120 subjects also participated in ongoing 

research focusing on the validation of outcome measures (33,34). 
 
     The Program. The Antwerp cardiac rehabilitation program comprises a phase I or 

inpatient program, a comprehensive phase II program, and a phase III or self-help program. In 

this study, the focus was on the phase II program which is based on an accelerated 

(i.e., immediately after hospitalization on an outpatient basis) and multidimensional approach. 

The exercise component of phase II comprises 36 exercise sessions that are performed in groups 

of 8 patients. During the initial 24 sessions, patients exercise three times weekly in the cardiac 

rehabilitation unit of the hospital. Each session includes (a) a 5-minute warm-up, (b) a 50-minute 

conditioning period of aerobic exercise such as bicycling, walking, rowing, and (c) a 5-minute 

cool-down. The intensity at which the patient has to exercise is based upon exercise stress 

testing, and is prescribed as a target heart rate; i.e., 65-85% and 50-75% of peak oxygen 
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consumption for low risk patients and medium risk patients, respectively. Electrocardiographic 

(ECG) monitoring guarantees safety. During the last 12 sessions, patients exercise two times 

weekly in a sports hall, this time without ECG-monitoring. The psychosocial component of 

phase II comprises 6 sessions that are held once weekly in a group of 8-20 patients and spouses, 

and that last two hours. The goals of this intervention are education about CHD, reinforcing 

healthy behaviors, and providing emotional support. Individual medical, dietary, and 

psychosocial counseling offers the opportunity to tailor the cardiac rehabilitation program to the 

needs of each individual patient and his or her spouse. 
 

TABLE 1   Outcome Measures. At 3-6 weeks after they experienced an AMI, CABG or PTCA, 

all subjects filled out questionnaires. Three months later (= the end of the phase II program in the 

rehabilitation group), they filled out the same questionnaires. New measures were used to assess 

changes in well-being and perceived health as a function of rehabilitation (Table 1). Of note, 

evidence suggests that traditional distress scales may be insufficiently sensitive to capture the 

expected changes in quality of life that were being looked for in this study (22). 
 
     Well-being -i.e., the experience of both negative mood and positive mood states (35)- is 

assessed well by the Global Mood Scale (GMS) in coronary patients (33). The GMS is 

comprised of 10 negative and 10 positive mood terms (see Table 1). The respondent is asked to 

rate on a 5-point scale the extent to which he/she has experienced each mood state lately. This 

scale was developed specifically with a cardiac population in mind, and is a psychometrically 

sound measure in terms of construct validity, internal consistency and test-retest reliability. 

Correlations in the range of .50 to .90 indicated that the GMS is significantly related to standard 

psychometric scales such as the Profile of Mood States and the State-Trait Anxiety Inventory 

(33). Moreover, the GMS is brief and easy to administer. Apart from changes in mean scores, a 

median split on the GMS scales was used to classify patients in depressed vs non-depressed 

categories at follow-up. That is, depression is typically characterized by the interaction of high 

negative affect and low positive affect (36). Patients also completed the well-being scale of the 

Heart Patients Psychological Questionnaire (37). Use of benzodiazepines was examined as a 

non-test marker of clinical decrements in well-being. 
 
     Perceived health -i.e., the absence of symptoms and the belief that one is in good health- is 

assessed well by the Health Complaints Scale in patients with CHD (34). The HCS is comprised 
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of 12 somatic and 12 cognitive health complaints that are frequently reported by patients with 

CHD (see Table 1). The respondent is asked to rate on a 5-point scale of distress the extent to 

which he/she has been bothered by each health complaint lately. This scale is psychometrically 

sound in terms of construct validity, internal consistency and test-retest reliability. Correlations 

in the range of .50 to .70 indicated that the HCS is significantly related to standard psychometric 

scales such as the Symptom Check List-90 and the State-Trait Anxiety Inventory (34). Once 

again, the HCS is brief and easy to administer. Patients also completed the disability scale of the 

Heart Patients Psychological Questionnaire (37). The patient's activity profile was examined as a 

clinical marker of perceived health (38). We used an 8-item scale to measure both performance 

of physical activities (e.g., exercising in order to keep fit) and  avoidance of physical exertion  

(e.g., lying down during the day). 
 
     Statistical Analyses. Fisher's exact test and multivariate analysis of variance (MANOVA) 

were used to examine differences between the rehabilitation and the control group in age, marital 

status, social class, baseline exercise capacity (sign- or symptom limited testing on a bicycle), 

chest pain, site of infarction, thrombolytic therapy, medical treatment, smoking, history of 

hypertension, and baseline measures of well-being and perceived health. 
 
     Repeated measures MANOVA was used to analyze changes in well-being and perceived health 

as a function of rehabilitation. Factor analysis and Cronbach's á were used to examine the factor 

structure and internal consistency of the activity scale. Fisher's exact test was used to examine 

discrete differences in depressive mood, tranquilizer use, and activity profile among 

rehabilitation and control patients at follow-up. Effect sizes (ES) were calculated by taking the 

difference between the mean entry and end scores and dividing it by the standard deviation of the 

same measure at baseline (25). Improvement was defined as ES≥0.5 and deterioration as ES≤-

0.5. Fisher's exact test was used to examine the percentage of subjects that improved or 

deteriorated as a function of rehabilitation. A median split on the Trait Anxiety Inventory (32) 

was used to  identify patients who reported  less  distress  at baseline. 

 

RESULTS 

 
TABLE 2 Comparability of the Two Groups.  There were  no  significant  differences 
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between the rehabilitation and the control group in age, marital status, social class, functional 

capacity at baseline, chest pain, site of infarction, thrombolytic therapy, or medical treatment 

during the trial (Table 2). Moreover, repeated measures MANOVA indicated that these variables 

did not have any significant effect on changes in dependent measures as a function  

 

 

of cardiac rehabilitation (last column of Table 2). There were also no significant differences 

between both groups in smoking habits (p=.65) or history of hypertension (p=.74). Finally, there 

were no significant differences in baseline levels of well-being and perceived health among 

rehabilitation and control patients (p=.27), or among AMI, CABG, and PTCA patients (p=.76). 

Hence, comparison of rehabilitation patients and control patients and pooling of subjects in one 

category of coronary patients  in further analyses could be justified. 

 
TABLE 3 Changes in Mean Scores. Repeated measures MANOVA did show a significant  

 program x time interaction effect (p<.0001), indicating that the overall change in well-being and 

perceived health was significantly different as a function of the rehabilitation program. 

Accordingly, post hoc analyses confirmed that this beneficial effect of rehabilitation could be 

demonstrated for each of the six dependent measures (Table 3). Rehabilitation patients reported a 

significant decrease in negative affect, somatic and cognitive health complaints, and disability, as 

well as a significant increase in positive affect and well-being (p<.0001). By contrast,  control  

patients  reported  no  significant  change  on any of these measures. 

  
TABLE 4 At follow-up,  discrete differences in  depressive mood,  use of benzodiazepines, and 

 activity profile among rehabilitation and control patients were examined. Factor analysis of the 

activity scale yielded "physical activity" and "avoidance of exertion" factors (Table 4), and 

Cronbach's á indicated their homogeneity. Scores on items (0=not at all → 4=very much) 

comprising a factor were summed, and patients scoring above the median of a subscale were 

considered to be high in activity (i.e., >5) or high in avoidance (i.e., >7), respectively. Patients 

scoring above the median of GMS negative affect scale (i.e., >6) and below the median of GMS 

positive affect scale (i.e., <19) were classified as prone to depressive mood. 

  
FIGURE 1 A significantly smaller percentage of rehabilitation patients was prone to depression 

 (13% vs 28%) or used benzodiazepines (21% vs 39%) as compared to control patients (Figure 1, 
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top). Furthermore, a significantly greater percentage of patients was classified as being high in 

physical activity (73% vs 33%) and a significantly smaller percentage as being low in avoidance 

of exertion (37% vs 59%) in the rehabilitation group (Figure 1, bottom). These findings indicated 

that, at the end of the program, rehabilitation patients perceived themselves  as  being  physically 

 and  psychologically  more  healthy  than  control  patients. 
 
 
 

FIGURE 2 Improvement vs Deterioration.  Apart from  changes in  mean scores  and 

discrete differences at follow-up, ES-values were examined to determine the percentage of 

patients that experienced a substantial change in psychological status. A significantly greater 

percentage of rehabilitation patients improved on the negative affect (52% vs 28%) and positive 

affect (54% vs 34%) scales as compared to control patients (Figure 2, top). Most important, a 

significantly greater percentage of control patients deteriorated on the negative affect (26% vs 

5%) and well-being (20% vs 1%) scales (Figure 2, bottom). Hence, more patients improved and 

fewer deteriorated in well-being in the rehabilitation condition. 

 
FIGURE 3 Furthermore, a significantly greater percentage of rehabilitation patients improved  

on the somatic health complaints (38% vs 17%), cognitive health complaints (46% vs 20%) and 

disability (57% vs 31%) scales as compared to control patients (Figure 3, top). Once again, a 

significantly greater percentage of control patients deteriorated on each of these scales:  28% vs 

4%,  28% vs 11%  and  28% vs 9%,  respectively (Figure 3, bottom). These findings indicated 

that, apart from changes in mean scores, there were not only more patients who improved but 

also fewer who deteriorated as a function of cardiac rehabilitation. 

 
TABLE 5 Low-Distress Patients. Patients who scored below the median (i.e., <42) of the 

Trait Anxiety Scale (32) were classified as being less likely to experience distress (n=82). 

Repeated measures MANOVA indicated that the distress x program x time interaction effect was 

not significant (p=.73). Hence, the psychological effect of rehabilitation was independent of the 

level of distress at baseline. Accordingly, significant program x time interaction effects were 

found in low-distress patients for each of the six outcome measures (Table 5). Clearly, 

rehabilitation did improve quality of life in patients who experienced less distress at baseline. 

 
FIGURE 4 ES-values were examined to determine the percentage of low-distress patients that 
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experienced a change in psychological status. For this purpose, the corresponding outcome 

measures were combined to form aggregate indices of well-being and perceived health. A 

significantly greater percentage of rehabilitation patients improved in well-being (46% vs 15%) 

as compared to control patients, while a significantly greater percentage of control patients 

deteriorated in well-being (29% vs 5%) and perceived health (44% vs 12%) (Figure 4). Hence, 

beneficial effects  of rehabilitation  could be demonstrated  in low-distress patients. 

 

DISCUSSION 

     The findings of this study suggest that comprehensive rehabilitation may have a significant 

beneficial effect on emotional well-being and perceived health in men with CHD. Rehabilitation 

patients, but not control patients, displayed a significant improvement in mean scores on each of 

six outcome measures: negative affect, positive affect, well-being, somatic complaints, worries 

about disease, and disability. Lower rates of (a) depression, (b) use of benzodiazepines, and (c) 

fear of exertion, and higher rates of (d) physical activity corroborated the notion that 

rehabilitation may promote recovery in patients with CHD. Most important, rehabilitation 

patients not only improved more, but also deteriorated less than control patients in the present 

study. This finding supports the proposition that in some cases cardiac rehabilitation may act as a 

protective factor against deterioration in health (39). We also found that low-distress patients 

benefitted from rehabilitation, and that this therapy may be especially effective in warding of 

deterioration in this category of coronary patients. 
 
     Of course, this research has a number of limitations. The findings of this study are only 

applicable to men, and need to be cross-validated in other cardiac rehabilitation settings. 

Selection bias may also have affected our findings because rehabilitation subjects were not 

selected at random. This artifact occurs if certain types of patients are more likely than others to 

enter the program. However, the presence of coronary patients in the Antwerp rehabilitation 

program is not a function of severity of cardiac disorder, but is a function of the attitude of 

referring physicians towards rehabilitation. Furthermore, subjects across control and 

rehabilitation groups were matched by (a) gender and (b) disposition to experience distress, two 

factors that have a major impact on well-being and perceived health (30,31). The appropriateness 

of the control group was suggested by the lack of significant differences in age, AMI 

characteristics, functional capacity, chest pain, medical treatment during the trial, or dependent 
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measures at baseline. Finally, the present research leaves a number of issues unanswered,  e.g., 

the role of the patient's  social environment  in recovery from CHD (40). 
 
     Although largely inconsistent with previous research (16-20), the beneficial effect of 

rehabilitation in this study was supportive of cognitive models of behavior which hold that the 

enhancement of the patient's sense of control may improve emotional well-being (41,42). The 

variability of findings in cardiac rehabilitation research suggests that moderating factors must be 

involved. It has been suggested, for example, that programs that operate on both the physical and 

the  psychosocial level  are more effective than  exercise training alone (21). 

 
 
 
     Another moderating factor may be the lack of sensitive outcome measures in previous 

research on the psychological effect of cardiac rehabilitation. That is, most rehabilitation trials 

used standard distress scales such as the State-Trait Anxiety Inventory, the Beck Depression 

Inventory, or the Symptom Check List-90 to assess changes in anxiety, depression, or multiple 

aspects of psychopathology (22). Beyond any doubt, measures of psychopathology may yield 

important prognostic information with reference to mortality in CHD patients (6-8). However, 

evidence suggests that the measurement of quality of life by the absence of psychopathology can 

lead to underestimates of actual changes in quality of life as a function of cardiac rehabilitation 

(22). Measures that match the theoretically prescribed effect of cardiac rehabilitation, such as the 

GMS (33) and the HCS (34), are more likely to uncover the benefits of this therapy in terms of 

quality of life. Hence, the use of the GMS and the HCS as outcome measures may explain why 

our findings differ from previous research. 

 
     In any case, the findings of this study warrant further research on the effect of comprehensive 

rehabilitation on emotional well-being in patients with CHD. That is, depression (6-8), self-rated 

poor health (9,10), and use of benzodiazepines (43) have been associated with a poor prognosis 

in CHD. The latter two factors have also been linked to cardiac mortality in Chinese Americans 

(44), elderly people (45), and young women (46). Hence, the beneficial effect on these risk 

factors in the present study may be one of the mechanisms by which cardiac rehabilitation 

promotes survival in patients with CHD (14,15). This is a speculative point, but any intervention 

which promises enhancement of emotional function and prevention of mortality in coronary 

patients may be worthy of replication (11). 
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     Apart from vital status, other significant recovery outcomes may also depend on the coronary 

patient's emotional status. That is, emotional distress may slow down or impede recovery  from 

an acute  coronary event (47).  Patients with CHD  are, in fact, often  more limited by excessive 

concern about their cardiac status than by the actual severity of the underlying disease (5). 

Among other things, emotional distress and perceived disability are intimately linked to failure to 

return to work (48). With reference to this issue, research suggests that cardiac rehabilitation is 

an efficient use of health-care resources and may be economically justified (49). The findings of 

the present study suggest that comprehensive rehabilitation enhances perceived health, thereby 

promoting psychosocial recovery from CHD. 
 
      Finally, it should be noted that a number of important questions still remain to be answered. 

For example, the present study did not establish the active ingredient in the intervention (e.g., 

exercise training, psychosocial counseling, support from peers, etc.). Furthermore, this study 

only demonstrates a potential short-term benefit, leaving uncertain the durability of such benefit 

over time. Most cardiac rehabilitation programmes, in fact, tend to ignore the long-term outcome 

(50). One notable exception is a recent study that found a significant decrease in long-term 

mortality as a function of comprehensive cardiac rehabilitation (29). Hence, follow-up research 

will be needed to examine the durability of our findings. In sum, we evaluated a hospital-based 

outpatient program to address the question: " Many participants unquestionably enjoy and value 

their rehabilitation program, but does it make a measurable difference? " (12, p830). The 

findings of this study suggest that it does. 

 

 __________ 
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Table 1   Outcome measures that were used to assess changes in quality of life 
_____________________________________________________________________________________________________________________________  DIMENSION  MEASURES      CONTENT OF SCALES     RELIABILITY   _____________________  ______________________________________________________ _______________________  
  Instrument *    Scale  Focus   Example  # of Response  Internal † Test-retest ‡ 
       of items  of items  items format  consistency reliability 
_____________________________________________________________________________________________________________________________    
Emotional GMS  (33) Negative Affect Experience of Wearied,   10 5-point scale      á=.94    r=.66 
Well-being      negative mood Listless   0=not at all→ 
       states       4=very much 
 
  GMS  (33) Positive Affect Experience of Cheerful,   10 5-point scale      á=.91    r=.57 
       positive mood Lively    0=not at all→ 
       states       4=very much 
 
  HPPQ (37) Well-Being  Mood state of Lately, I feel   12 3-point scale      ë=.93    r=.52 
       cardiac patients relaxed   yes, ? , no 
 

Perceived HCS  (34) Somatic  Cardiopulmonary, Tightness of chest,  12 5-point scale      á=.89    r=.73 
Health   Complaints  fatigue, & sleep Feeling weak,  0=not at all→ 
       complaints  Not able to sleep  4=extremely 
 
  HCS  (34) Cognitive  Anxious concern  Worrying about  12 5-point scale      á=.95    r=.70 
    Complaints  about health and health, Feeling not  0=not at all→ 
       functional status able to do much  4=extremely 
 
  HPPQ (37) Disability  Decrements in I was able to take  12 3-point scale      ë=.87    r=.66 
       perceived  on much more work  yes, ? , no 
       functional status in the past 

_____________________________________________________________________________________________________________________________ 



  Cardiac Rehabilitation - 20 

  
 

* GMS denotes Global Mood Scale; HCS : Health Complaints Scale; HPPQ : Heart Patients Psychological Questionnaire. 
† Cronbach's á or Guttman's ë ; ‡ test-retest correlations over a 3-month period of time in the 85 control patients receiving medical care alone. 
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  Table 2  Comparability of rehabilitation and control group 
  _______________________________________________________________________________________________________ 
 
  VARIABLE          BASELINE DATA AND MEDICAL TREATMENT       MANOVA 
             _____________________________________ 
                 Variable x Program x Time 
              Rehabilitation  Control        p-value   Interaction Effect 
         (n=85)  (n=85)            p-value 
  _______________________________________________________________________________________________________ 
 
  Demographic Characteristics 
 
   Age (years) *           57.5 (7.6)      57.6 (8.9)  0.98    0.56 † 
 
   Marital status (married)   77 (91%)  77 (91%)  1.00    0.06 
 
   Social class (blue collar)   43 (51%)  47 (55%)  0.54    0.13 
 
  Functional status 
 
   Functional capacity (WATT) * 139 (21.5)     135 (23.8)  0.22    0.42 ‡ 
 
   Chest pain complaints    9 (11%)   9 (11%)  1.00    0.15 
 
  AMI characteristics (n=46/group) 
 
   Anterior infarction    15 (33%)  17 (37%)  0.83    0.27 
 
   Thrombolysis     13 (28%)  20 (43%)  0.19    0.81 
 
  Medical treatment 
 
   Beta blockers     46 (54%)  38 (45%)  0.28    0.48 
 
   Calcium channel blockers   15 (18%)  20 (24%)  0.45    0.62 
 
   ACE inhibitors     6 ( 7%)   2 ( 2%)  0.28    0.53 
 
  _______________________________________________________________________________________________________ 
 
  * Mean and standard deviation. 
  † Age dichotomized in 'young' and 'old' categories (i.e., ≤59 vs ≥60 years). 
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  ‡ Functional capacity dichotomized using a median split (i.e., <140 vs ≥140 WATT). 
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Table 3   Mean entry and end scores, and analyses of variance results for rehabilitation and control subjects (N=170) 
_______________________________________________________________________________________________________________________
__ 
 
Outcome Measure    Entry Score  End Score          Change  Program x Time 
                        Interaction Effect 
_______________________________________________________________________________________________________________________
__ 
 
 
Negative Affect 
 
     Rehabilitation (n=85)   9.7  (8.1)   4.8  (6.2)     - 4.9, p<.0001  
                         F(1,168)=20.30, p<.0001 
     Control  (n=85)   7.8  (7.3)   7.6  (7.7)     - 0.2, p=.82 } 
 
Positive Affect 
 
     Rehabilitation (n=85)  18.4  (7.9)  23.4  (6.7)     + 5.0, p<.0001  
                         F(1,168)=12.06, p<.001 
     Control  (n=85)  18.2  (7.8)  19.3  (7.3)     + 1.1, p=.15 } 
 
Well-Being 
 
     Rehabilitation (n=85)  25.5  (7.5)  30.9  (5.9)     + 5.4, p<.0001  
                         F(1,168)=18.06, p<.0001 
     Control  (n=85)  27.3  (7.2)  28.2  (7.7)     + 0.9, p=.24 } 
 
Somatic Complaints 
 
     Rehabilitation (n=85)  10.6  (7.9)   6.7  (5.5)     - 3.8, p<.0001  
                         F(1,168)=23.25, p<.0001 
     Control  (n=85)   9.4  (8.2)  10.3  (8.6)     + 0.9, p=.17 } 
 
Cognitive Complaints  
 
     Rehabilitation (n=85)  14.1  (9.7)   9.4  (7.8)     - 4.7, p<.0001  
                         F(1,168)=21.81, p<.0001 
     Control  (n=85)  13.1  (9.9)  13.9 (10.7)     + 0.8, p=.33 } 
 
Disability 
 
     Rehabilitation (n=85)  25.7  (5.7)  21.9  (5.8)     - 3.8, p<.0001  
                         F(1,168)=27.34, p<.0001 
     Control  (n=85)  25.9  (6.0)  26.2  (6.5)     + 0.3, p=.54 } 
 
 
_______________________________________________________________________________________________________________________
__ 
 
 Entry Score: mean score 6 weeks after coronary event; End Score: mean score 3 months after initial assessment; SD appear in parentheses. 
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  Table 4  Factor loadings and internal consistency of activity and avoidance items (N=170) 
  ____________________________________________________________________________________ 
 
          Factor Analysis *      Internal † 
              I     II      Consistency 
 
 
  Activity Items Participating in sports     .83   -.21   .69 
 
     Spending time in physical activity    .76   -.03   .55 
 
     Exercising in order to keep fit    .70   -.12   .50 
 
     Participating in ball games     .70   -.07   .50 
 
             eigenvalue I      Cronbach's á 
             = 2.89        = .76 
 
 
  Avoidance Items Resting (during the day)    -.08    .81   .57 
 
     Lying down (during the day)    .13    .79   .46 
 
     Avoiding physical exertion    -.28    .71   .54 
 
     Taking it easy     -.21    .54   .37 
 
             eigenvalue II      Cronbach's á 
                 = 1.62        = .70 
  ____________________________________________________________________________________ 
 
  * Loadings of items assigned to a factor are presented in boldface. 
  † Corrected item-total correlations for activity and avoidance items, respectively. 
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Table 5   Mean entry and end scores, and analyses of variance results for low-distress subjects (N=82) 
_______________________________________________________________________________________________________________________
__ 
 
Outcome Measure    Entry Score  End Score          Change  Program x Time 
                        Interaction Effect 
_______________________________________________________________________________________________________________________
__ 
 
 
Negative Affect 
 
     Rehabilitation (n=41)   6.7  (7.4)   2.3  (3.2)     - 4.5, p<.0001  
                         F(1,80)= 9.18, p<.005 
     Control  (n=41)   5.4  (4.8)   5.4  (6.2)     - 0.0, p=.96 } 
 
Positive Affect 
 
     Rehabilitation (n=41)  20.9  (7.5)  25.4  (6.3)     + 4.5, p<.001  
                         F(1,80)= 5.42, p<.05 
     Control  (n=41)  21.1  (7.2)  21.7  (6.8)     + 0.6, p=.58 } 
 
Well-Being 
 
     Rehabilitation (n=41)  30.2  (5.2)  34.3  (2.5)     + 4.1, p<.0001  
                         F(1,80)= 6.60, p<.05 
     Control  (n=41)  30.9  (4.9)  31.5  (6.1)     + 0.6, p=.58 } 
 
Somatic Complaints 
 
     Rehabilitation (n=41)   7.7  (7.1)   4.0  (4.0)     - 3.7, p<.001  
                         F(1,80)=13.12, p<.001 
     Control  (n=41)   6.6  (5.6)   7.8  (7.1)     + 1.2, p=.14 } 
 
Cognitive Complaints  
 
     Rehabilitation (n=41)   9.1  (6.7)   5.9  (6.0)     - 3.2, p<.005  
                         F(1,80)= 6.82, p<.05 
     Control  (n=41)   9.2  (6.0)   9.7  (9.0)     + 0.5, p=.63 } 
 
Disability 
 
     Rehabilitation (n=41)  24.7  (6.2)  20.7  (5.5)     - 4.0, p<.0001  
                         F(1,80)=10.97, p<.001 
     Control  (n=41)  24.6  (5.9)  24.8  (7.0)     + 0.2, p=.83 } 
 
 
_______________________________________________________________________________________________________________________
__ 
 
 Entry Score: mean score 6 weeks after coronary event; End Score: mean score 3 months after initial assessment; SD appear in parentheses. 
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FIGURE LEGENDS 

 

Figure 1  Differences in depressive mood, use of benzodiazepines, and activity profile 
     among rehabilitation and control patients at follow-up. 
     High-activity and high-avoidance were defined by a median split on the 

     "physical activity" and "avoidance of exertion" scales, respectively. 

     * p<.05   ** p<.01   *** p<.0001 

 

 

Figure 2  Percentage of rehabilitation vs control patients that improved or deteriorated 
     in well-being. 

     R denotes rehabilitation patients, C: control patients; affective mood states and 

     well-being were measured by the Global Mood Scale and the Heart Patients 

     Psychological Questionnaire, respectively. 

     * p=.05   ** p<.05   *** p<.005 

 

 

Figure 3  Percentage of rehabilitation vs control patients that improved or deteriorated 
     in perceived health. 

     R denotes rehabilitation patients, C: control patients; health complaints and 

     disability were measured by the Health Complaints Scale and the Heart Patients 

     Psychological Questionnaire, respectively. 

     * p=.05   ** p<.05   *** p<.001 

 

 

Figure 4  Percentage of low-distress patients that improved or deteriorated in well-being 
     and perceived health. 

     R denotes rehabilitation patients, C: control patients. 

     * p<.05 



  
 

 
 
 
 
 
 
Prof. Dr. H. E. Kulbertus August 18, 1994 
Editor-in-Chief European Heart Journal 
ECOR, European Heart House 
2035 Route des Colles 
Les Templiers B.P. 179 
06903 Sophia Antipolis Cedex, France 
 
 
Dear Prof. Kulbertus, 
 
Please find enclosed three copies of a manuscript entitled: "Enhancing emotional well-being by 
comprehensive rehabilitation in patients with coronary heart disease." We would appreciate if you 
would be willing to consider this manuscript for publication in European Heart Journal. 
 
Given accumulating evidence that emotional distress is linked to a poor prognosis in patients with 
coronary heart disease, there is an urgent need for research on interventions that may enhance 
emotional well-being in these patients. Cardiac rehabilitation is such an intervention that aims at 
returning the individual to optimal emotional function. However, research largely failed to 
document a significant effect of this therapy on emotional well-being in coronary patients. In fact, 
both the American Heart Association and the British Cardiac Society advocate continued research 
on the psychological effect of cardiac rehabilitation. The aim of our study was to address the 
question if this therapy makes a measurable difference in terms of quality of life. 
 
The submitted manuscript presents the final results of a tripartite research project. The first part of 
this project provided evidence for the notion that traditional outcome measures are not sufficiently 
sensitive to assess change in coronary patients (Denollet, J Consult Clin Psychol 1993;61:686-695, 
ref. 22). Next, the focus of this project was on the construction and validation of new measures of 
quality of life in coronary heart disease (Denollet, Psychol Med 1993; 23:111-121, ref. 33; Denollet, 
Psychosom Med 1994;56:000-000, in press, ref. 34). Please find enclosed a copy of the "in press" 
reference which will be published next month. 
 
The findings of the present study indicated that cardiac rehabilitation (a) had a beneficial effect on 
emotional well-being as measured by the newly developed scales, (b) did act in some cases as a 
protective factor against deterioration, and (c) had beneficial effects in patients who reported little 
distress at baseline. To our knowledge, this is the first study that clearly demonstrates these multiple 
benificial effects of cardiac rehabilitation on emotional well-being. 
 
This paper is not under consideration elsewhere, and the data presented have not been previously 
published. We hope that you would be kindly willing to consider our paper for publication in 
your Journal. We are convinced that our findings will interest your readership. 
 
 Sincerely yours, 
 
 
Dr. Johan Denollet Prof. Dr. Dirk L. Brutsaert 
Address for correspondence:   
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Universitair Ziekenhuis Antwerpen Tel: +-32-3-829 1111 
Wilrijkstraat, 10 (extension 1941) 
B-2650 Edegem, BELGIUM Fax: +-32-3-829 0520 
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Ref.: Manuscript no. H511 " Enhancing Emotional Well-Being By Comprehensive   
 Rehabilitation In Patients With Coronary Heart Disease" 
 
 
 
Dear Prof. Kulbertus, 
 
 
Thank you for your letter of November 7 enclosing your referees' comments on the above 
referenced manuscript. Needless to say, we were very pleased to hear that you would be willing to 
accept this paper for publication in the European Heart Journal. 
 
We agree with your referees and have modified the manuscript in accordance with the enclosed 
comments. Additional analyses now focus on the role of demographic characteristics -i.e., marital 
status and social class- and other risk factors -i.e., smoking and hypertension. Our responses to your 
referees' comments are detailed in the attached sheets. 
 
We are indebted to you for giving us the opportunity to use the European Heart Journal as an outlet 
for our work. We are convinced that the findings of this paper will interest your readership. Please 
find enclosed three copies of the modified manuscript. 
 
 
 
Sincerely yours, 
 
 
Dr. Johan Denollet 
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Dr. Johan Denollet 
Cardiale Revalidatie 
Universitair Ziekenhuis Antwerpen Tel: +-32-3-829 1111 
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Responses to Comments of Reviewer #1. 
 
Thank you for your constructive comments and for your appreciation of our research as being 
important and well conducted. We hope that the following responses may provide an appropriate 
answer to the issues that you have indicated. 
 
We agree that the first part of the paper is rather long. Given the various methodological 
shortcomings that have hampered previous research on the effect of cardiac rehabilitation on quality 
of life, however, we decided to maintain a comprehensive discussion of these issues in the Method 
section. 
 
The percentage of the peak heart rate at which the patients are exercised is now stated in the 
Method section: "The intensity at which the patient has to exercise is based upon exercise stress 
testing, and is prescribed as a target heart rate; i.e., 65-85% and 50-75% of peak oxygen 
consumption for low risk patients and medium risk patients, respectively" (page 4, last paragraph, 
lines 9-11). 
 
With reference to the comparability of the rehabilitation and control groups, additional analyses 
now focused on two other risk factors; i.e., smoking and hypertension. Accordingly, reference is 
now made in the Method section to the fact that: "Fisher's exact test and multivariate analysis of 
variance (MANOVA) were used to examine differences between the rehabilitation and the control 
group in age, marital status, social class, baseline exercise capacity (sign- or symptom limited 
testing on a bicycle), chest pain, site of infarction, thrombolytic therapy, medical treatment, 
smoking, history of hypertension, and baseline measures of well-being and perceived health" (page 
6, second paragraph, lines 1-5). In the Results section, it is now stated that: "There were also no 
significant differences between both groups in smoking habits (p=.65) or history of hypertension 
(p=.74)" (page 7, first paragraph, lines 1-2). 



  
 

 
 
 
Responses to Comments of Reviewer #2. 
 
We were pleased to hear that you judged our paper to be an important contribution to the ongoing 
discussion concerning the effect of cardiac rehabilitation. 
 
With reference to the comparability of the rehabilitation and control groups, additional analyses 
now focus on two important socio-demographic variables that you suggested; i.e., marital status and 
social class. Accordingly, reference is now made in the Method section to the fact that: "Fisher's 
exact test and multivariate analysis of variance (MANOVA) were used to examine differences 
between the rehabilitation and the control group in age, marital status, social class, baseline exercise 
capacity (sign- or symptom limited testing on a bicycle), chest pain, site of infarction, thrombolytic 
therapy, medical treatment, smoking, history of hypertension, and baseline measures of well-being 
and perceived health" (page 6, second paragraph, lines 1-5). Findings concerning marital status and 
social class in both groups are now reported in Table 2 (page 19) under the sub-heading 
"Demographic Characteristics. In the Results section, it is now stated that: "There were no 
significant differences between the rehabilitation and the control group in age, marital status, social 
class, functional capacity at baseline, chest pain, site of infarction, thrombolytic therapy, or medical 
treatment during the trial" (page 6, last paragraph, lines 1-4).  
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