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Abstract
Background: Comprehensive cardiac rehabilitation aims to restore pathophysiological and psychosocial consequences of myocar-
dial infarction (MI). The aim of the study was to assess how exercise-only-based cardiac rehabilitation (ECR) influences the attitude 
to the therapy (ATT), to the aims in life and professional work (AAL) amongst men and women after MI. Material and Methods: 
The study comprised 44 post-MI patients: 28 men and 16 women, mean age 58±10 years old, referred to ECR. Patients underwent  
24 interval cycle ergometer trainings 3 times a week. At the beginning and after the training program (TP) each patient underwent ex- 
ercise stress test (EST) and was scored to ATT and ALL based on the Psychological Effects of Rehabilitation Score Scale (PERSS) accord-
ing to Tylka and Makowska. The analysis covered: 1) EST findings: maximal workload  and test duration (min), 2) ATT and AAL 
based on PERSS, 3) resuming professional work. Results: Exercise capacity improved significantly after TP. Attitude to the aims 
in life and professional work significantly increased in the whole group (4.4±2.8 vs. 5.1±2.4, p < 0.01) and separately in men (4.5±2.9 
vs. 5.1±2.5, p < 0.05) and women (4.3±2.6 vs. 5.0±2.0, p < 0.05). Attitude to the therapy did not change significantly in the whole 
group (5.6±2.8 vs. 6.0±2.8) and in men (5.9±2.9 vs. 6.0±2.9), but increased significantly in women (5.0±2.5 vs. 6.1±2.7, p < 0.05). 
Professional work was resumed, averagely by 86.4% of all patients (85.7% men and 87.5% women). Conclusions: Physical training 
beneficially influenced post-MI men’s and women’s attitude to the aims in life, professional work and attitude to the therapy in 
women. Med Pr. 2019;70(1):1–7
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IMPACT OF EXERCISE-BASED CARDIAC REHABILITATION
ON ATTITUDE TO THE THERAPY, 
AIMS IN LIFE AND PROFESSIONAL WORK 
IN PATIENTS AFTER MYOCARDIAL INFARCTION

ORIGINAL PAPER

INTRODUCTION

Cardiac rehabilitation (CR) is a comprehensive program 
composed of physical training, psychological interven-
tion, education and counseling to reduce cardiac risk 
for patients with cardiovascular diseases [1−3]. Cardiac 
rehabilitation participation is not only associated with 
increased exercise capacity, improved diet, smoking 
cessation, but also with improvements in psychosocial 
well-being  [4]. Recently, lower anxiety and depression 
symptoms have been reported for cardiac patients at-
tending exercise-only-based CR programs  [5]. Apart 
from the benefits mentioned above, return to work has 
been recognized as the most important indicator of CR 
efficacy [6,7]. 

It is noteworthy that developments in the manage-
ment of acute myocardial infarction (MI), including 
direct percutaneous coronary intervention (PCI), did 
not improve returning to work. Previous estimates of 
return to work after MI ranged 72−92%, and did not 
change over 20 years [8,9]. It is likely, that factors oth-
er than technical progress have an impact on return-
ing to professional work [10−12]. This study has been 
designed to test whether participation in the physical 
training program, without psychological support, in-
fluences psychosocial well-being in a heterogenous 
group of patients after MI. Special attention was fo-
cused on female patients because of the limited num-
ber of studies assessing the effectiveness of CR for wo- 
men [13].
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Authors have hypothesized that post-MI patients 
engaged in the training program have a better attitude 
to the therapy (ATT), to the aims in life and profes-
sional work (AAL). The literature available contains no 
reports on this issue.

MATERIAL AND METHODS

The study comprised 44 consecutive post-MI patients 
(28 men and 16 women), aged 58±10 years old, who were 
referred to the second phase of CR.

Inclusion criteria were: age  ≤  65 years old, sinus 
rhythm, preserved left ventricular function (ejection 
fraction  ≥  50%), clinical stability for at least 2 weeks 
prior to entry to the study plus optimal and stable med-
ical treatment. Exclusion criteria were: unstable angina, 
congestive heart failure, uncontrolled hypertension, val-
vular heart disease. 

Study protocol
At the beginning and after a  cycle of trainings, each 
patient underwent exercise stress test (EST) and was 
scored on their ATT and AAL based on the Psycholog-
ical Effects of Rehabilitation Score Scale (PERSS) accord-
ing to Tylka and Makowska [14]. 

After initial investigation, patients underwent the train- 
ing program (TP) started averagely 2 months after MI. 
The analysis covered: 
 ■ stress test findings: maximal workload in metabolic 

equivalents (METs), test duration (min) and physi-
cal capacity adjusted to sex and age (%), 

 ■ ATT and AAL based on PERSS, 
 ■ return to professional work (RTW).

The study protocol was approved by the Institution-
al Ethics Committee on Human Research, and each 
participant gave their written informed consent.

Exercise stress test
All patients underwent symptom-limited EST per-
formed on a cycle ergometer with the workload in-
creased every 3 min by 50 W using a computerized sys-
tem Case 8000 (Marquette Electronics, USA). A 3-lead 
ECG was monitored continuously before, during and 
for  10 min after the test. The test was discontinued 
in the case of fatigue, arterial blood pressure (BP) in-
crease over  230/120 mm  Hg, ST segment depression 
by at least 2 mm and/or angina. The test was consid-
ered positive when ST segment depression of at least   
1 mm was horizontal or downsloping, 80 ms beyond  
the J point. 

Physical training
Interval training was planned according to the guide-
lines on exercise prescription in patients with coronary 
artery disease [1]. Patients were qualified for TP on 
the basis of their EST results. The limit of the training 
heart rate (HR) was calculated as the sum of resting HR 
and 60−80% of HR reserve, i.e., the difference between 
maximal and resting HR. All of them underwent 24 inter-
val trainings on a cycle ergometer 3 times a week. Each 
training session lasted  40 min and included a  4-min 
warm-up, six 4-min exercise bouts separated by 2-min 
rests in between with gradually increased workload un-
til HR limit achieved during EST was reached. During 
each session ECG, HR and BP were measured at base-
line, at the end of each interval, and at recovery. The 
training was documented by a written protocol. 

Psychological Effects  
of Rehabilitation Score Scale (PERSS) 
The questionnaire used for evaluation of patient’s ATT 
and AAL consisted of  23 statements. The patient was 
asked for marking the category which reflects her or 
his acceptance of a given statement. Each answer was 
scored from 1 to 5 according to the established key. The 
results were translated into a 10-pts scale. The attitude 
was assessed as negative if the patient achieved 1−3 pts 
on the scale and positive if she or he obtained 7−10 pts. 
The medium level was characterized by 4−6 pts.

Negative ATT and ALL are characterized by deny-
ing symptoms of a disease and methods of its therapy. 
Moreover, by connecting the illness with the profession-
al work it predisposes to withdrawal from professional 
and social life. On the other hand, positive ATT and ALL 
are characterized by realistic evaluation of the illness, ac-
ceptation of the recommended therapy, and the greater 
probability of returning to professional work [14]. 

Statistical analysis
The statistical analysis was performed using SAS statis- 
tical software (version 8.2, Cary NC, USA). All data was 
expressed as M±SD or as percentage rates. Student’s 
t-test for matched pairs was used for comparing the pa-
rameters of a  continuous type in the groups studied, 
when the distribution of variables did not differ sig-
nificantly from the normal distribution; when it did, 
a non-parametric rank test was used. In order to assess 
the differences of categorized parameters in the groups, 
χ² test was used when the number was high enough 
or Fisher’s exact test when it was not significant. The 
association between AAL, ATT and RTW was assessed 
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by means of Pearson’s correlation coefficients. A p val-
ue < 0.05 was considered statistically significant.

RESULTS

The clinical characteristics of the patients studied are 
listed in the Table  1. Most of them had hypertension 
and hypercholesterolemia. There were no differences be-
tween men and women in terms of age, coronary risk 
factors, clinical status, concomitant medication and 
employment status. Male patients were waiting for CR 
longer, however insignificantly longer than female pa-
tients. Exercise capacity improved significantly after TP 
in all patients studied, separately in men and in women.  
After CR was completed maximal workload assessed in 
METs during EST increased from 5.98±1.20 to 6.77±1.14 in 
the whole group (p < 0.001), from 6.00±1.20 to 6.84±1.22 
in men (p  <  0.001) and from  5.93±1.23 to  6.64±0.98 
in women (p < 0.05). In the whole group, an increase  
in EST duration amounted to 22% and for workload –
to 13% whereas in men – to 25% and 16%, respectively, 
and in women – to 12% and 7%, respectively. Exercise 

capacity adjusted to sex and age improved significantly 
to 12% in all patients studied whereas in men – to 12% 
and in women to 10%, respectively (Figure 1). Attitude 
to the aims in life and professional work significant-
ly increased in the whole group (4.4±2.8 vs.  5.1±2.4, 
p  <  0.01) and separately in men (4.5±2.9 vs.  5.1±2.5, 
p  <  0.05) and women (4.3±2.6 vs.  5.0±2.0, p  <  0.05) 
(Figure 2). Attitude to the therapy did not change sig-
nificantly in the whole group (5.6±2.8 vs. 6.0±2.8) and 
in men (5.9±2.9 vs. 6.0±2.9), but increased significantly 
in women (5.0±2.5 vs. 6.1±2.7, p < 0.05) (Figure 3). Au-
thors also assessed the relationship between AAL and 
ATT and RTW. After TP, a positive correlation between 
AAL and RTW (r = 0.41, p < 0.05) and between ATT 
and RTW (r = 0.43, p < 0.05) was found in the male sub-
group and in the whole group (r = 0.40, p < 0.05). It should 
not be excluded that the lack of correlation in the female 
subgroup was caused by too small number of patients. 
Professional work was resumed, averagely by 86.4% of all 
patients (85.7% men and 87.5% women, p = not statis-
tically significant). It bears noting that all rehabilitated 
patients who had worked before MI returned to work.

Table 1. Clinical characteristics of the post-MI men and women rehabilitated in the ambulatory part of the Department of Cardiac 
Rehabilitation between January and December 2016

Clinical characteristics Total
(N = 44)

Men
(N = 28)

Women
(N = 16)

Age [years] (M±SD) 58.0±10.0 59.5±9.0 54.8±8.0

Post-MI patients [n (%)] 44 (100) 28 (100) 16 (100)

Hypertension [n (%)] 26 (59.1) 20 (71.4) 6 (37.5)

Type 2 diabetes mellitus [n (%)] 8 (18.2) 3 (10.7) 5 (31.3)

Hypercholesterolemia [n (%)] 33 (75.0) 21 (75.0) 12 (75.0)

Time to cardiac rehabilitation [days] (M±SD) 62.1±44.0 64.1±52.7 58.5±27.5

LVEF [%] 53.4±8.8 53.1±9.5 54.1±7.7

Medications [n (%)]

β-blockers 35 (79.5) 25 (89.3) 12 (75.0)

ACEIs [n (%)] 36 (81.8) 21 (75.0) 15 (93.8)

statins 43 (97.7) 27 (96.4) 16 (100)

clopidogrel 33 (75.0) 21 (75.0) 12 (75.0)

ticagrelol 6 (13.3) 3 (10.7) 3 (18.8)

aspirin 43 (97.7) 27 (96.4) 16 (100)

Professional work before MI [n (%)] 38 (86.4) 24 (85.7) 14 (87.5)

Mental work [n (%)] 20 (45.5) 13 (46.4) 7 (43.7) 

Physical work [n (%)] 18 (40.9) 11 (39.2) 7 (43.7) 

Pension [n (%)] 6 (13.6) 4 (14.3) 2 (12.5)

ACEIs − angiotensin-converting enzyme inhibitors, LVEF − left ventricular ejection fraction, MI − myocardial infarction.
For all results p is not statistically significant.
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Percent changes from the baseline EST results are plotted. 
* p < 0.05, ** p < 0.01, *** p < 0.001 vs. baseline.

Figure 1. Changes in the results of exercise stress tests (EST) in all studied patients (N =44) and separately in men (N = 28)  
and women (N = 16) before and after the training program

* p < 0.05, ** p < 0.01 vs. baseline.

Figure 2. Attitude to aims in life and professional work in all studied patients (N = 44) and separately in men (N = 28)  
and women (N = 16) before and after the training program
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DISCUSSION

To the best of our knowledge, this study was the first 
which assessed the influence of CR limited to physical 
training, without professional psychological interven-
tion, on the self-care attitude in the heterogenous group 
of post-MI patients. 

Authors considered ATT and AAL as important de-
terminants of psychosocial well-being and found that 
a cycle of physical trainings improved AAL significantly 
in the whole group and separately in the male and female 
subgroups. Although, ATT did not change significant-
ly in the whole group and in the male subgroup, it in-
creased significantly in the female subgroup. 

It has been established that self-care estimation plays 
an important role in defining patients’ future plans on 
mental, physical and social activities [14]. Therefore, sev-
eral elements of psychosocial well-being are considered 
for patients with various cardiovascular diseases, inclu- 
ding those after MI. One of the previously published 
studies measured the self-image and self-care attitude 
and found a strong correlation between them in post-MI 
patients referred to comprehensive CR [15]. The authors 
have concluded that the level of self-acceptance may de-

fine the degree of personal involvement in adjustment 
to life after MI. It should be emphasized, however, that 
they did not examine the significance of the above men-
tioned psychological factors on the efficacy of the CR 
process. In another study, Dragunajtys-Sudoł investigat-
ed psychological effects of a 24-day comprehensive CR 
for 170 patients with various cardiovascular diseases [16]. 
Using a  common questionnaire constructed by Tylka 
and Makowska (PERSS) [14], she found that participa-
tion in CR with psychotherapy did not change the neg-
ative attitude to disease-specific behavior. Surprisingly, 
ATT and AAL deteriorated after CR, patients denied 
the need for preventive activities reducing cardiac risk, 
declared resignation from professional work. It is note-
worthy, that negative self-estimation might be caused not 
only by a relatively short time of comprehensive CR, but 
also by a specific group of patients expected from CR to 
allow them to subsist without working. On the contrary, 
authors’ physical training program significantly improv- 
ed AAL in all patients and ATT in the female subgroup.

Moreover, professional work was resumed by 85.7% 
men and  87.5% women. It should be noted, that the 
training program started averagely 2 months after MI, 
lasted up to 3 months and caused significant improve-

* p < 0.05, ** p < 0.01 vs. baseline.

Figure 3. Attitude to the therapy (ATT) in all studied patients (N = 44) and separately in men (N = 28) and women (N = 16)  
before and after the training program
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ment of exercise capacity for all patients. Apart from 
favorable changed psychosocial well-being authors ob-
served a  significant improvement in exercise capacity 
in all trained patients, including women. This needs to 
be brought to the attention of health care providers be-
cause  CR remains largely underutilized in women [17].

Moreover, one should take into account that exer-
cise capacity plays an important role when it comes 
to a patient’s recovery to work. Maximal workload at-
tained during exercise stress test could help the phy-
sician in assessing whether the patient would be able 
to resume professional activities. Taking into account 
that metabolic cost of the mental and light physical 
work attained below 5 METs, the average intensity of 
a daily work (6−8 h) should not exceed 40−50% of the 
maximal workload obtained during exercise stress  
test [6]. 

It is noteworthy that mean workload after CR in the 
whole group was found to be  6.77±1.14 METs (6.84± 
1.22 for men and 6.64±0.98 for women) and allowed the 
patients to undertake professional labour.

Although, to date there were no CR programs com-
prising only physical training and assessing post-MI 
related behavior authors can only hypothesize that CR 
may promote positive heart-health life changes, includ-
ing higher activity undertaken within self-care. 

In summary, authors found that physical training as 
the basic element of CR not only resulted in significant 
improvement of exercise capacity, but also such determi-
nants of psychosocial well-being like AAL in the whole  
group and separately in the male and female subgroups.

CONCLUSIONS

Physical training beneficially influenced post-MI men’s 
and women’s attitude to the aims in life, professional 
work and attitude to the therapy in women.

Limitation
The lack of a non-exercised control group is an acknowl-
edged limitation of this study; however, at present it has 
been considered unethical to suggest that post-MI pa-
tients avoid physical activity. Moreover, small numbers 
of patients limit the generalizability of authors’ results.
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