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Abstract

Coronary heart disease (CHD) patients experience various physical and psychological changes after an acute 
attack. Depression has been identified as a substantive psychological problem in CHD patients. Cardiac 
rehabilitation (CR) intends to restore optimal physical and psychological condition of the patients. However, 
less attention is bestowed towards the psychological aspect of CR. Research on the effects of CR on patient 
psychological problems has not been discussed in many studies in Indonesia. This study aimed to compare 
depression, recurrence, and fitness levels among CHD patients based on participation in Phase II CR Program. 
This research used a quantitative comparative method involving 66 CHD patients recruited by a purposive 
sampling technique. After applying the selection criteria for this study, the patients were assigned to the CR group 
(nCR=29) and the non-CR group (nNCR=37).   Data were collected using the Beck Depression Inventory-II 
(BDI II) and instruments developed by researchers to measure recurrence and fitness levels. Data were analyzed 
using frequency distribution, chi-squared, and Mann-Whitney tests. Depression experienced by CHD patients in 
both groups with mean in non-CR and CR groups of 11.11 (± 7.8) and 8.59 (± 6.5), respectively. There was no 
significant difference in depression level among the groups (p>0.05)). Meanwhile, as many as 45% of the patients 
in the CR group and 22% in the non-CR group had never experienced chest pain (recurrence) within the past 
month. In addition, the physical fitness was perceived increased by 90% of the patients in the CR group and 0% in 
the non-CR group. It was also found that there were significant differences in the recurrence and physical fitness 
among the two groups (p <0.05). Patients participating in Phase II CR program had a better perception of physical 
fitness and a lower frequency of chest pain than patients in the non-CR group. Although the depression level in 
patients in the two groups did not differ significantly, patients in the non-CR group scored higher in depression. 
Accordingly, assessment and psychosocial interventions need to be improved to optimize CR program services.
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Introduction

Global data indicates that every year, many 
patients with coronary heart disease die and 
suffer from chronic disabilities (Hoseini 
et al., 2013). In Indonesia, this disease 
showed a high number of new incidence and 
recurrences. The recurrence rate of CHD 
reached 40% of all patients (Indrawati, 2012); 
this will increase the number of people with 
cases if new cases continue to grow. Based on 
the latest data from Indonesian Basic Health 
Research, 15 out of 1000 Indonesians were 
diagnosed with CHD (Ministry of Health of 
the Republic of Indonesia, 2018).
Following a heart attack, CHD patients 
require various adjustments as a result of 
multiple changes. These changes include 
physical limitations, fatigue, frequent 
chest pain, shortness of breath, and sexual 
disturbances (Nuraeni et al., 2016; Rosidawati 
et al., 2016). Furthermore, the incidence of 
anxiety (40%) and depression (62%)  in CHD 
patients after an acute attack was relatively 
high (Nuraeni et al., 2019; Rachmi et al., 
2018). Overall, CHD patients’ quality of life 
a few months after going through the acute 
phase was relatively low (Nuraeni et al., 
2019; Nurhamsyah, 2019). 

To overcome various physical and 
psychological changes and improve 
CHD patients’ quality of life,  Cardiac 
Rehabilitation (CR) program is a practical 
option (Intarakamhang & Intarakamhang, 
2013; Yohannes et al., 2010). Janssen et al. 
(2013)  construed that CR might change 
patients’ disease-related perception to 
improve their quality of life. Furthermore, 
a CR program, which was carried out 
comprehensively, had been shown to reduce 
mortality and morbidity among patients with 
heart disease (Yohannes et al., 2010).

CR is divided into four phases. According 
to Radi et al. ( 2009), phase I CR is an effort 
immediately carried out while the patient 
is treated in the hospital. This phase’s main 
objective is to reduce or eliminate the adverse 
effects of “decondition” due to prolonged 
bed rest. Early education is also carried 
out so that the patient can carry out daily 
activities independently and safely. Phase II 
is carried out immediately after the patient 
is discharged from the hospital to return to 

optimal function, control risk factors as early 
as possible, and provide additional education 
and counseling regarding a healthy lifestyle. 
These two CR phases are performed in the 
hospital on an outpatient basis. Phase III and 
IV are maintenance phases. It is expected 
that the patient will be able to independently 
complete a rehabilitation program safely at 
the same time as maintain a healthy lifestyle.   

A phase II CR is a multidisciplinary 
program with comprehensive services 
(doctors, nurses, and nutritionists) including 
medical evaluation, recommended physical 
exercise, modification of risk factors through 
education and counseling, and strengthening 
the coping abilities of patients with the 
disease process (Dalal et al., 2015; Daly et al., 
2002). However, the psychological aspects of 
the CR program received less attention, even 
though many research results have shown that 
these factors contributed to the pathogenesis 
and the development of heart disease (Kala 
et al., 2016). CR and exercise training which 
is carried out comprehensively, according to 
Lavie et al. (2016) improved psychological 
function and reduced the risk factors of 
mortality in people with heart disease. Several 
studies in Iran, the US, and the UK showed 
that psychological factors such as stress, 
anxiety and depression could be lowered 
through CR (Hoseini et al., 2013; Lavie et al., 
2016; Mozafari et al., 2016; Yohannes et al., 
2010). In contrast, several studies on phase 
II CR in Indonesia reclined more emphasis 
on the effects of CR on clinical outcomes, 
health behaviour, quality of life (Herliani 
et al., 2015; Rachma, 2018; Sutantri et al., 
2019), and barriers to participating in CR 
(Stevani et al., 2018).  Meanwhile, the effect 
of CR on the improvement of psychological 
conditions among CHD patients has not been 
found. Correspondingly, it is important to 
evaluate the effectiveness of a CR program 
in managing the physical and psychological 
problems.

One of the psychological problems that 
are essential to investigate is depression. 
According to Frost (2019), CHD patients had 
an increased risk of mental health problems 
after a heart attack with a higher prevalence 
of depression indicated in CHD people than 
the average population. These included 
major depressive disorder, which affected 
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20% of patients experienced a heart attack 
in the U.S. Moreover, major depressive 
symptoms can last a long time. Moreover, 
depression was the strongest predicting 
factor in decreasing the quality of life among 
CHD patients in Indonesia (Nuraeni et al., 
2016; Nurhamsyah, 2019). Another research 
discovered that depression increased the risk 
of death in people with CHD and was added 
as a risk factor for cardiovascular disease 
by the American Heart Association (AHA) 
(Lichtman, Froelicher, Blumenthal, Carney, 
Lynn, et al., 2014).

The effect of CR in improving the condition 
of patients with heart problems has been widely 
proven. However, according to Yohannes et 
al. (2010), adaptation and evaluation of the 
program need to be carried out continuously 
attributable to differences in clinical 
populations, setting of implementation, and 
variations in health behaviour. Considering 
that there was only a few information on how 
the CR program affected the physical and 
psychological aspects of people with CHD 
in Indonesia, further exploration deserved to 
be conducted.   Therefore, this study aimed 
to identify the comparison of depression, 
recurrence frequency, and perceptions of 
physical fitness among CHD patients who 
participated and did not participate in the CR 
program. It was expected that this research 
could provide the latest information on the 
extent of the CR program effectiveness on 
physical and psychological aspects of CHD 
patients, especially phase II.

Method

This study used secondary data from a 
previous Indonesian study by Stevani et al., 
(2018) about inhibiting factors of phase II CR 
among patients who actively participated and 
inactively participated in the program. This 
research utilized quantitative comparative 
analyses with a cross-sectional approach. 
This study included all patients with coronary 
heart disease who were eligible for phase 
II CR I at a referral hospital in Bandung, 
West Java, Indonesia. A purposive sampling 
technique was used with inclusion criteria: 
patients diagnosed with CHD (Unstable 
angina pectoris, NSTEMI, STEMI) with or 

without reperfusion therapy (fibrinolysis 
therapy, PCI, CABG). Patients were assigned 
to the CR group if they had at least six cardiac 
rehabilitation sessions. In contrast, patients 
were assigned to the non-CR group if being 
declared eligible for phase II CR by attending 
cardiologists but did not participate in the CR 
program. Patients attended CR program for 
less than six sessions were excluded in this 
study.

The sample size was calculated using 
the formula to compare two proportions, as 
follows:

n = (Zα/2+Zβ)2 * (p1(1-p1)+p2(1-p2)) / (p1-
p2)2 

Zα/2  for confidence level of 90%, with 
the  critical value is 1.645; Zβ for a power 
of 80%, the critical value is 0.84; and 
the difference in proportion (P1–P2) was 
considered significant at 30 (Wang & Chow, 
2007). Based on the calculation, the sample 
size was 31 for each group. However, the 
number of samples in the group participating 
in the CR was only 29 patients, fulfilling 
by 94% of the expected target. On the other 
hand, 37 patients were included in the non-
CR group. Overall, 66 patients were recruited 
as samples in this study. 

Depression measurements were carried out 
using the Beck Depression Inventory-II (BDI 
II) (Beck et al., 1996), which was translated 
into Indonesian and tested for validity and 
reliability in Indonesia’s general population. 
Depression was categorized as follows: 
not depressed; mild depression; moderate 
depression; and major depression, based on 
a score range of 0–13; 14-19; 20–28; and 
29–63. The BDI II Indonesian version has a 
validity value of  r = 0.39–0.52, p <0.01, and 
Cronbach’s α of 0.90 (Ginting et al., 2013).

To address the recurrence and perceptions 
of physical fitness, specific questions were 
developed. For recurrence, the question 
addressed towards the frequency of chest 
pain (“how often did you experience chest 
pain or tightness in the past month?” and each 
patient’s response was recorded as: never (no 
symptoms of angina in the past month), rarely 
(if less than one symptom of angina was felt in 
one week), often (if 2–6 times the symptoms 
of angina were felt in one week), very often (if 
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more than six times the symptoms of angina 
were felt in one week.  The measurement of 
chest pain frequency was based on the Seattle 
Angina Questionnaire (Spertus et al., 1995), 
taken from one of the questions that measure 
aspects of anginal frequency.

For perception of physical fitness, the 
question raised was “how did you perceive 
your physical fitness in the past month?” 
and each patient’s response was recorded 
as:  decreasing, unchanging, or increasing. 
The perceptions of physical fitness were 
based on the researcher’s consideration. This 
perception was measured subjectively related 
to the respondent’s perceived fitness in the 
last month without any validity construct. 

Validity test was carried out for the question 
on frequency chest pain, which was compared 
with the recurrence perception of respondents 
using the Pearson product-moment, showing 
the value of r-count (0.319)> r-table (0.244) 
indicating that the question was valid. For 
reliability, a Cronbach’s Alpha value was 
calculated at 0.526. 

Data were analyzed using frequency 
distributions for nominal and ordinal data, 
while for numerical data such as age and 
depression, mean scores were calculated. 
The comparative analyses were performed 
using chi-square tests for nominal and 
ordinal data with a significance value (p) 
<.05 and Mann-Whitney tests for numeric 
data with a significance value (p) <.05, and 
both test used 95% CI. To minimize bias in 
interpreting the research results, two way 

ANCOVA were performed at 95% CI to 
adjust for initial differences between groups 
(McCarter, 2018). Covariates, including 
income, duration of being diagnosed with 
CHD, types of interventions, comorbid, and 
gender. The analysis was performed using 
IBM Statistics SPSS 20 software.

Before data collection, ethical approval 
was obtained from Universitas Padjadjaran 
Ethics Committee for Research No. 177 / 
UN6.C10 / PN / 2017. All respondents had 
been given sufficient information about 
the research and consents to participate. 
Moreover secondary data in this study were 
also used with permissions from related 
parties.

Results

Data were collected for three months, from 
February to April 2017, and obtained 66 
respondents, consisting of 29 respondents 
who attended CR and 37 respondents who 
never attended CR. Most of the patients were 
male, aged over 55 years, and were married. 
A small proportion of respondents had been 
diagnosed with CHD for less than six months. 
However, almost all of the patient had 
undergone cardiac revascularization. Only 
6% of the respondents did not revascularized. 
All patients who were not revascularized were 
in the non-CR group. The characteristics of 
the respondents in this study are more clearly 
shown in Table 1.
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Table 1 Characteristics of Patients

Characteristics

Partcicipation in Cardiac Rehabilitation Total
(n=66)

p-valueNon-CR(n=37) CR (n=29)

(n) P e r c e n t 
(%) (n) P e r c e n t 

(%) (n)

Gender
Male 28 76 23 79 51 0.481b

Female 9 24 6 21 15
Age*(mean) 58.54 ± 8.5 56.86 ± 8.7 0.547aa

Education
No formal education 1 3 0 0 1 0.689b
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Primary education 11 30 7 24 18
Secondary education 4 11 5 17 9
Higher education 21 56 17 59 38
Marital status
Married 32 86 26 90 58 0.500b

Widow/widower 5 14 3 10 8
Working Status
Working 32 87 28 97 60 0.158b

Not working 5 13 1 3 6
Income
< 2.8 million (IDR) 21 57 13 45 34 0.06a

2.8 – 5 million (IDR) 13 35 7 24 20
> 5 million (IDR) 3 8 9 31 12
Duration of being 
diagnosed with CHD
≤ 6 months 7 19 6 21 13 0.858b

≥ 6 months 30 81 23 79 53
Types of interventions
Medication 4 11 0 0 4 0.014b

Medication, Fibrinolysis 15 41 3 10.3 18
Medication, PCI 6 16 13 45 19
Medication, CABG 2 5 3 10.3 5
Medication, Fibrinolysis 
and PCI

10 27 7 24 17

Medication, PCI, and 
CABG

0 0 1 3.4 1

Medication, Fibrinolysis, 
CABG

0 0 1 3.4 1

Medication, Fibrinolysis, 
PCI, CABG

0 0 1 3.4 1

Comorbid
Did not have 24 65 18 62 42 0.583b

Hypertension 5 13 5 17 10
Asthma 0 0 1 3 1
Diabetes Mellitus (DM) 4 11 2 7 6
Hypertension and DM 3 8 1 3 4
Chronic Kidney Disease 
and DM

1 3 0 0 1

Benign Prostate 
Hypertrophy and DM 

0 0 1 3 1

Hypertension, DM, and 
Heart Failure

0 0 1 3 1

Note: a Mann-Whitney test ; bChi-Squared test
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Table 2 Differences in Depression, Frequency of Angina, and Perceptions of Fitness in Patients 
Based on Participation in CR Program

Characteristics

Participation in Cardiac Rehabilitation

Total
p

valueNon-CR (n=37) CR (n=29)

(n) Percent 
(%) (n) Percent 

(%)
Depression* (mean) 11.11 ± 7.8 8.59 ± 6.5    .114a

Depression Category
Not depressed 27 73 22 76 49 .262
Mild depression 6 16 4 14 10

Moderate depression 1 3 3 10 4
Major depression 3 8 0 0 3
Chest pain frequency (last 
one month)
Never 8 22 13 45 21 .038
Rarely 6 16 6 21 12
Often 15 40 3 10 18
Very often 8 22 7 24 15
Perceived fitness level
Decreased 20 54 0 0 20 .000
Do not change 17 46 3 10 20
Increased 0 0 26 90 26

Note: a Mann-Whitney test ; bChi-Squared test

Table 3 Effect of Income, Duration of Diagnosis of CHD, Type of Intervention, Comorbid, and 
Gender on The Dependent Variable (Depression, Frequency of Angina, and Perceptions of 
Fitness) in Patients Based on Participation in CR Program

Characteristics

Dependent variables

Depression Category Perceived fitness 
level

Chest pain 
frequency 

p-value p-value p-value
Gender
Male .452 .729 .244
Female
Incomes
< 2.8 million (IDR) .417 .256 .231
2.8 – 5 million (IDR)
> 5 million (IDR)
Had been diagnosed with CHD
≤ 6 months .257 .612 .129
≥ 6 months
Types of interventions
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Table 2 shows a significant difference in 
chest pain frequency and perceived fitness 
between patients who participated and did 
not participate in CR. However, there was no 
significant difference in depression in both 
groups. 

Table 3 Effect of income, duration of 
diagnosis of CHD, type of intervention, 
comorbid, and gender on the dependent 
variable (depression, frequency of angina, 
and perceptions of fitness) in patients based 
on participation in CR Program.

Table 3 shows no effect on the covariate 
variables consisting of income, duration of 
diagnosis of CHD, types of interventions, 
comorbid, and gender on the dependent 
variable in this study i(depression, frequency 
of angina, and perceptions fitness), 
represented by a p-value> .05. This value 
signifies that the covariate variable does not 
influence the comparison between the two 
groups’ dependent variable.

Discussion
 
Based on the analysis results, the existing CR 
program contributed to a marked difference 
in the improvement of physical function, 
but not the patients’ psychosocial problem. 

The improvement of physical function can 
be weighed by the frequency of chest pain 
and the perception of physical fitness. CHD 
patients participating in CR had a more 
higher proportion of those experienced no 
chest pain within the past month. In contrast, 
the majority of CHD patients who did not 
participated in CR experienced a much 
worse chest pain. The findings of this study  
support previous study (Yohannes et al., 
2010), which found that CR provides better 
physical function results and reduces the risk 
of depression in people with CHD. 

The results also suggested that non-CR 
groups had a higher percentage of chest 
pain frequency with a higher intensity. This 
condition may occur because, in CR, the 
physical activity ability of a CHD patient is 
enhanced through regular physical exercise 
and measured to increase the functional 
capacity of the body closer to the pre-heart-
attack condition. Studies on CHD patients 
undergoing CR have shown a better physical 
condition, marked by increased energy 
level, physical function, general health, and 
chest pain improvement (Dalal et al., 2015; 
Schopfer & Forman, 2016; Yohannes et al., 
2010). In this way, the existing CR program 
so far, effectively improved the physical 
aspects, immensely improved chest pain 

Medication .511 .258 .121
Medication, Fibrinolysis
Medication, PCI
Medication, CABG
Medication, Fibrinolysis and PCI
Medication, PCI, and CABG
Medication, Fibrinolysis, CABG
Medication, Fibrinolysis, PCI, CABG
Comorbid
Did not have .711 .662 .346
Hypertension
Asthma
Diabetes Mellitus (DM)
Hypertension and DM
Chronic Kidney Disease and DM
Benign Prostate Hypertrophy and DM 
Hypertension, DM, and Heart Failure

Note: Using the two ways ANCOVA test, with a significance level of p <.05
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frequency and increased fitness perception 
in patients participating CR at least six times 
regularly.

The decrease in the frequency and intensity 
of chest pain in patients undergoing CR may 
be associated with increased maximal oxygen 
uptake (VO2max) ability. As previously 
known, an increase in oxygen demand without 
an adequate oxygen supply to the heart cause 
chest pain due to anaerobic metabolism 
that produces lactic acid. Several studies 
have shown that physical exercise carried 
out over a long time, and immediately after 
heart problems has been shown to improve 
VO2 max ability in CHD (Valkeinen et al., 
2010). This improvement in oxygen uptake 
ability prevents anaerobic metabolism, which 
reduces the frequency and intensity of chest 
pain.

Exercise was also able to improve the 
physical functional capacity of CHD patients 
undergoing CR (Dalal et al., 2015; Menezes 
et al., 2014; Yohannes et al., 2010), which 
in this study was reported indirectly through 
perceptions of physical fitness. Perceived 
fitness was observed to be better in CHD 
patients participating in the CR program than 
in the non-participating group of patients.  
Perceived fitness was also closely related to 
the frequency and levels of chest pain that 
were noted to be higher in the non-CR group. 
Therefore, results indicate the effectiveness 
of CR program in improving the physical 
aspects of CHD patients. The findings also 
corroborate  previous studies which found 
that CR is positively correlated with physical 
improvement and physical capacity of CHD 
patients (Herliani et al., 2015; Lavie et al., 
2016; Lippi et al., 2016; Rutledge et al., 
2013; Schopfer & Forman, 2016; Yohannes 
et al., 2010).

In terms psychosocial aspects measured 
by the level of depression in this study, there 
was no difference in depression among CHD 
patients in both non-CR and CR groups. This 
indicates that the effectiveness of current CR 
program on the psychological aspects presents 
a room for improvement. The comprehensive 
implementation of CR impacts on improving 
physical and psychological problems as well 
as improving the quality of life. The results of a 
meta-analysis conducted by Gellis and Kang-
Yi (2012) show that in general, CR programs 

combined with psychosocial interventions 
are effective in reducing depression in adult 
cardiac patients compared to the standard 
treatments. Two studies conducted in Iran 
also showed that CR effectively reduced 
depression in both CHD patients undergoing 
PCI and CABG (Hoseini et al., 2013; 
Mozafari et al., 2016). Mozafari et al., ( 2016) 
further explained that post-CABG patients in 
the intervention group underwent eight CR 
meetings, which were held for four weeks, 
and each week was given two sessions. The 
training program provided includes a fitness 
program and education. Education materials 
provided were the use of drugs and diet and 
weight control, smoking cessation, stress 
management, relaxation, and light physical 
exercise.

The lack of significant differences in 
depression between non-CR and CR groups 
in this study could be attributable to several 
reasons. Referring to previous research, CR 
can positively impact depression if done 
comprehensively, including physical and 
psycho-spiritual aspects. Conversely, if CR is 
done partially, in this case, it focuses more on 
the patient’s physical aspects and overlooks 
the psychological aspects, then this will lead 
to undetectable psychological problems. 
Another reason is that the measurement of 
depression might be too fast so that the patient 
has not achieved the expected psychosocial 
changes. As revealed in a previous study,  a 
decrease in depression in post-CABG CHD 
patients was evident after undergoing eight 
CR meetings (Mozafari et al., 2016). In 
contrast to Mozafari et al. (2016), in this study, 
the majority of the patients in the CR group 
had only participated at least six meetings.  
Furthermore, in both groups, some patients 
had mild and moderate depression. If the score 
changed, the change would not significantly 
change the depression category result. 
The results of the previous meta-analysis 
confirm this reason. In previous studies, it 
was explained that CR’s ineffectiveness in 
reducing depression in some studies could 
occur as a result of measuring depression 
too quickly. Some patients were in the mild 
and moderate depression category, and some 
patients had undergone CR for a long time 
before the study was conducted (Gellis & 
Kang-Yi, 2012). 
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However, even though there was no 
significant difference in depression between 
these two groups, the incidence of depression 
in the CR group was lower. The results can 
be specified from the lower mean depression 
score in the CR group, and all patients with 
severe depression were in the non-CR group. 
This study provides information for health 
workers in the care of patients with CHD 
and CR. In general, the average depression 
score for all patients is low; however, it was 
found that approximately 25.7% of patients 
experienced mild to severe depression.

Depression in CHD patients is a 
psychosocial problem that is often 
experienced and has a negative impact. 
Lichtman, Froelicher, Blumenthal, Carney, 
Doering, et al. (2014) stated that the risk 
of death is higher in CHD patients who 
experience depression. This result was also 
upheld by Gu et al. (2019) that depression 
was an independent prognostic factor for 
all causes of death and other cardiovascular 
problems in patients with Myocardial 
Infarction with non obstructive coronary 
arteries (MINOCA) in China. Whereas 
in Indonesia, two studies showed that 
depression was the most influential factor 
in reducing CHD patients’ quality of life 
(Nuraeni et al., 2016; Nurhamsyah, 2019). 
This condition implies the importance of 
prevention and management of depression. 
Depression warrants considerable attention 
from healthcare professionals treating CHD 
patients. Existing CR program needs to 
be revisited to ensure it provides adequate 
psychosocial interventions in conjunction 
with the physical exercise. Moreover, overall 
effectiveness of CR program in CHD patients 
requires a continuous evaluation.

Conclusion

Patients who participated in CR program 
had a better perception of physical fitness 
and experienced a lower frequency of angina 
than patients who did not participate in the 
program. Concerning depression, there was 
no significant difference in patients in both 
non-CR and CR groups. 

In this study, the improvement in physical 
aspects did not significantly affect the 

improvement of depression within the two 
groups. It is recommended optimizing the 
implementation of counseling and other 
psychosocial problem interventions in the 
CR program. It is also necessary to carry 
out a further evaluation of the effectiveness 
of the CR program with a larger number of 
parameters and patients as well as a more 
objective measuring tool.
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