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Objective: In recent years, psychology and psychotherapy have received particular attention, 
especially concerning hospitalized patients. Because of the growing number of mental 
disorders among patients undergoing cardiac surgery, it is necessary to identify factors affecting 
the mental health of these patients. The purpose of this research was to study the relationship 
between psychological wellbeing and exercise among patients undergoing cardiac surgery. 

Methods: In this case-control study, 176 patients with Acute Coronary Syndrome (ACS) and one 
of their relatives (third-degree relatives) were investigated. The study data were collected through 
interviews with the patients. The study questionnaire had three parts comprising demographic, 
clinical, and Ryff standard questionnaires and exercise frequency (the average hours of exercise 
per day, and the number of days per week). To analyze the variables, the independent samples 
t-test and multiple linear regression models were used. The significance level was set as <0.05.

Results: In each group, 88 subjects were investigated. The results showed no significant 
difference between the two groups in the positive relationship (P=0.206) and autonomy 
(P=0.057) subscales. In other subscales and the total score of healthy subjects, the mean score 
was higher (P< 0.05). Also, there was a significant difference between the two groups in just 
the autonomy subscale (P=0.038). Furthermore, the increase in the number of exercise days, 
and especially 1 to 2 hours per day had a positive and significant effect on the total score and 
the subscale of autonomy.

Conclusion: Patients undergoing cardiac surgery should be encouraged to perform the exercise, 
which in turn improves their aspects of mental health such as psychological wellbeing.
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1. Introduction

owadays and during this technological 
period, the incidence of cardiovascular 
diseases has increased in the world and 
our country, Iran (Etemad & Esmaeil 
Nasab, 2012; Jeong et al., 2019). These 

diseases are among the most common chronic diseases 
and the leading causes of adult death throughout the 
world (Borji, Bastami, Bastami, Azami, & Tavan, 2015). 
They have various treatments, including Coronary Artery 
Bypass Graft Surgery (CABG) (Neyse, Daneshmandi, 
Sadeghi Sharme, & Ebadi, 2011). CABG is one of the 
most prevalent treatments being used for patients with 
coronary artery disease so that over 73 million people 
are treated by open-heart surgery in the USA each year 
(Bikmoradi, Harorani, Roshanaei, Moradkhani, & Fala-
hinia, 2016). Cardiovascular diseases and its treatments, 
especially open heart surgery negatively affect Psycho-
logical Wellbeing (PWB) and significantly reduces pa-
tient’s satisfaction (Bikmoradi et al., 2016; Mahmoud 
Alilou, Bayat, & Hosseini, 2016). Cardiovascular health 
is always associated with optimism and psychological 
wellbeing and positive psychological wellbeing inde-
pendently protects individuals from risk factors for car-
diovascular disease (Boehm, Trudel-Fitzgerald, Kivi-
maki, & Kubzansky, 2015; Mohammadi et al., 2018). 
PWB is defined as the ability to find all the talents of an 
individual, including the following components: self-de-

termination (sense of competence and ability to manage 
the environment around the individual), personal devel-
opment (having continuous improvement), positive re-
lationships with others (having warm communications), 
life goal, self-acceptance (having a positive attitude to-
wards oneself), and environmental control (the ability 
to choose and create an appropriate environment) (Ryff, 
2014). Patients with high psychological wellbeing have 
better mental health than patients with low psychological 
wellbeing (Mahmoud Alilou et al., 2016; Mohammadi et 
al., 2018). Research has indicated that the psychologi-
cal problems caused by the initial diagnosis of Coronary 
Artery Disease (CAD) in some patients persistently re-
main even three years after CABG (Mahmoud Alilou et 
al., 2016). Therefore, continuous efforts are needed to 
reduce CVD risk. The health benefits of Physical Activi-
ty (PA) have been well-documented from the perspective 
of CVD and premature mortality (Lavie et al., 2015; Lee, 
Pate, Lavie, Sui, Church, & Blair, 2014; Ricci & Cunha, 
2020). According to WHO, one way to reduce health 
costs and improve the health of people is by participating 
in physical activity (Kim, Kubzansky, Soo, & Boehm, 
2017). Regular body activity has significant and effective 
role in one’s psychological health (Sohrabi, Abedanzade, 
Shetab Boushehri, Parsaei, & Jahanbakhsh, 2017). Eric 
et al. concluded in a prospective study that PWB is the 
occurrence of chronic diseases and early mortality (Ricci 
& Cunha, 2020). According to WHO, health is indepen-
dently associated with the achievement and maintenance 

Highlights 

● Exercise could improve psychological wellbeing in patients undergoing cardiac surgery.

● The ability to progress by exercise could improve psychological health.

● The average score in athletes about the autonomy subscale alone was higher.

Plain Language Summary 

Nowadays psychological wellbeing is one of the important subjects in the studies of chronic diseases. Cardiovascular 
diseases are caused or associated with some wrong behaviors of people, their psychological traits, stress, and anxiety. 
This study aimed to investigate the relationship between physical activity and psychological wellbeing in postopera-
tive patients. It is known that the psychological wellbeing of an athlete’s patient was remarkably high compared with 
non-athletes people. The results showed that the increase in the number of days spent in the exercise per week has a 
significant effect on the autonomy subscale. On the other hand, exercise about 1 to 2 hours per day could improve 
psychological wellbeing in postoperative patients. Exercise contributes both to the reduction of some psychological 
problems and to the increase in satisfaction from life. Sports provide interaction and communication and develop co-
operation between individuals. As a result, physical activity is important for everyone and it is not only necessary to 
have good physical health, but also good psychological health so that people experience a better life, do better things.
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of physical activity. In other words, increasing physical 
activity in the final years of life can also increase the 
health level (Kim et al., 2017). Also, it has been reported 
that physical activity affects people’s mental health (Fib-
bins, Lederman, & Rosenbaum, 2020). 

It should be noted that most patients cannot achieve 
the recommended levels of physical activity following 
an Acute Coronary Syndrome (ACS) (Huffman et al., 
2019). The conducted research for improving the levels 
of activity has not concentrated on psychological wellbe-
ing progress, which is independently preferred cardiac 
health and reduced cardiac re-hospitalizations rate (Ek 
et al., 2019; Huffman et al., 2019; Kronish, Diaz, Gold-
smith, Moise, & Schwartz, 2017). Hence, the major-
ity of post-ACS patients do not achieve recommended 
levels of activity. Developed programs (e.g. cardiac re-
habilitation) to promote activity may be beneficial, but 
they are typically time-intensive and attended by only 
a minority of patients (McMahon, Ades, & Thompson, 
2017). Therefore, in the present investigation, we aimed 
to study the relationship between physical activity and 
psychological wellbeing in post-operative patients.

2. Methods

This study was a cross-sectional study designed to inves-
tigate the relationship between psychological wellbeing 
and exercise in two groups. A total of 176 participants 
took part in this study that was equally divided into two 
groups of patients and healthy people (88 per group).

The first group consisted of patients suffering from 
Acute Coronary Syndrome (ACS) who had undergone 
CABG six months before the study. The samples were 
recruited from the patients, who referred to the Cardiac 
Clinic of Heshmat Hospital of Rasht City, Iran from 
February to July in 2016. The second group members 
were chosen from one of their relatives (third-degree) 
and consisted of individuals without any hospitalization 
experience regarding the cardiac disease, angiography 
or traditional angioplasty experience, tachycardia, chest 
pain, shortness of breath, and syncope. Both groups were 
homogenized according to age, gender, and education.

Both groups were 30 to 60 years old. All participants 
with the following criteria were excluded: 1. The history 
of multiple sclerosis; 2. Sleep disorder; 3. Digestive dis-
orders interfering with daily routines; 4. Decrease in the 
function of joints and muscles; 5. Cognitive disorders 
and major mental disorders according to their medical 
history and participants’ statements, which could inter-
fere with the psychological wellbeing of the individuals.

Available sampling was done and the information on 
all subjects of the two groups was obtained. The study 
data were collected via interviews with the samples us-
ing the study questionnaire, which has three parts: the 
first part was demographic and clinical information, the 
second part was the Ryff standard questionnaire for the 
determination of psychological wellbeing, and the third 
part was the frequency of exercise presented as hours/
day and days/week. 

Scales of Psychological Wellbeing (SPWB) was de-
veloped by Ryff in 1989. Ryff wellbeing scale (Hauser, 
Springer, & Pudrovska, 2005) is composed of six sub-
scales in accordance with the six factors of positive func-
tioning, namely self-acceptance, positive relations with 
others, autonomy, purpose in life, personal growth, and 
environmental mastery. Each subscale contains three 
questions, which measures responses based on a 6-point 
Likert scale (1=strongly disagree to 6=strongly agree). 
The score for each subscale ranges from 3 to 18. The 
minimum and maximum wellbeing total scores are 18 
and 108, respectively. The reliability and validity of this 
scale have already been confirmed in several studies 
(Krueger & Schkade, 2008). The internal consistency of 
the subscales and their Cronbach alpha was reported to 
be between 0.77 and 0.90 (Van Dierendonck, 2004). Va-
hedi et al. assessed the reliability of this study using the 
split-half method and its Cronbach alpha was reported 
between 0.7 and 0.71 (Vahedi & Ghanizadeh, 2008).

The obtained data were entered into SPSS version 22 
and were analyzed using descriptive and inferential statis-
tics. Meanwhile, the comparison between variables and 
psychological wellbeing was done by the Independent 
samples t-test. The relations between the independent 
variables and outcome measures were examined using 
multiple linear regression and a P value less than 0.05 
was considered significant. The present study was ap-
proved by the local Ethics Committee of Guilan Univer-
sity of Medical Sciences (IR.GUMS.REC.1394.423).

3. Results

In this case-control study, 88 patients with heart disease 
and 88 healthy individuals were evaluated. About 59.1% 
and 28.4%, respectively were in the group of patients and 
healthy subjects. The Mean±SD age in the case group was 
56.28±15.86 years and in the healthy group 44.66±15.92 
years. In this study, we first compared the total score of 
psychological wellbeing and each of its subscales in car-
diac patients and healthy people (Table 1).
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 The results showed no significant difference between 
the two groups regarding the positive relationship 
(P=0.206) and autonomy (P=0.057) subscales. Regard-
ing the other subscales and the total score of healthy sub-
jects, the mean score was higher (P<0.05).

Subsequently, the total score and subscales of psycho-
logical wellbeing in athletes were compared with those 
who did not exercise (Table 2). The results showed 
a significant difference between the two groups in the 

autonomy subscale alone. The average score in athletes 
was higher.

To investigate the effect of heart disease and exercise on 
the total score and each of the subscales of psychologi-
cal wellbeing linear regression was used after moderating 
the effects of gender and age. The results are presented in 
Table 3. According to the results with an adjustment ef-
fect of gender and age, heart disease has a negative effect 

Table 1. Results of the overall comparison and subscales of psychological wellbeing in cardiac patients and healthy people

Response Group No. Mean±SD ta Sig.

Total score
Patient 88 80.50±10.44

4.92 <0.001
Healthy 88 87.66±8.75

Self-admission
Patient 88 14.14±3.15

3.48 0.001
Healthy 88 15.64±2.53

Positive relationship
Patient 88 14.38±3.87

1.27 0.206
Healthy 88 15.02±2.82

Autonomy
Patient 88 12.38±3.09

1.91 0.057
Healthy 88 13.25±2.98

Environmental mastery
Patient 88 14.60±3.03

3.07 0.002
Healthy 88 15.91±2.60

Objective life
Patient 88 11.23±2.98

2.57 0.011
Healthy 88 12.35±2.82

Personal growth
Patient 88 14.00±3.12

3.30 0.001
Healthy 88 15.38±2.35

The independent samples t-test

Table 2. Results of comparison of total score and subscales of psychological wellbeing in athletes and non-athletes

Response Group No. Mean±SD ta Sig.

Total score
No 91 83.08±9.65

1.34 0.180
Yes 85 85.15±10.83

Self-admission
No 91 14.99±2.87

0.48 0.634
Yes 85 14.78±3.03

Positive relationship
No 91 14.65±3.18

0.20 0.839
Yes 85 14.75±3.62

Autonomy
No 91 12.35±2.92

2.09 0.038
Yes 85 13.31±3.14

Environmental mastery
No 91 15.19±2.98

0.33 0.745
Yes 85 15.33±2.80

Objective life
No 91 11.57±3.02

1.02 0.311
Yes 85 12.02±2.87

Personal growth
No 91 14.33±2.94

1.74 0.084
Yes 85 15.07±2.69

The independent samples t-test
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on the overall score and the subscales of self-admission, 
environmental mastery, and personal growth.

Next, the effect of the number of exercise days per week 
and the number of exercise hours per day was investi-
gated on the total score of the psychological wellbeing 
and each of its subscales. The results are presented in 
Tables 4 and 5; only significant cases are presented. The 
results showed that the increase in the number of days 
spent in the exercise per week had a significant effect on 
the autonomy subscale. Also, 1 to 2 hours of exercise per 
day had a positive and significant effect on the total score 
and the subscale of autonomy.

4. Discussion 

The purpose of this study was to investigate the relation-
ship between exercise and wellbeing in patients under-
going cardiac surgery. The psychological wellbeing in-
dicators examined in this study included self-acceptance, 
positive relations with others, autonomy, purpose in life, 
personal growth, and environmental mastery. The results 
showed no significant difference between positive rela-
tionship and autonomy subscales. In other subscales and 
the total score of healthy subjects, the mean score was 
higher. The findings of this study were in accordance 
with the study by Mahmoud Alilou et al. (2016).

Table 3. Summary results of the effects of heart disease and exercise adjusted for age and sex effects on the psychological wellbeinga

Response Variable (Base) B Std. Error Beta t Sig.

Total score

Age 0.125 0.047 0.206 2.649 0.009

Gender (Female) -0.368 1.534 -0.018 -0.240 0.811

Group (Patient) 8.301 1.578 0.406 5.259 <0.001

Exercise 2.543 1.491 0.124 1.706 0.090

Self-admission

Age 0.044 0.014 0.249 3.124 0.002

Gender (Female) -0.026 0.452 -0.004 -0.058 0.954

Group (Patient) 1.996 0.465 0.340 4.297 <0.001

Exercise .018 0.439 0.003 0.041 0.967

Positive relationship

Age 0.033 0.017 0.166 1.983 0.049

Gender (Female) -0.001 0.545 0.000 -0.002 0.999

Group (Patient) 1.010 0.561 0.149 1.800 0.074

Exercise 0.323 0.530 0.048 0.609 0.544

Autonomy

Age 0.006 0.015 0.035 0.416 0.678

Gender (Female) -0.039 0.489 -0.006 -0.080 0.936

Group (Patient) 0.861 0.503 0.141 1.713 0.089

Exercise 0.943 0.475 0.155 1.985 0.049

Environmental mastery

Age 0.067 0.013 0.390 5.047 <0.001

Gender (Female) -0.355 0.429 -0.061 -0.827 0.409

Group (Patient) 1.927 0.441 0.334 4.366 <0.001

Exercise 0.593 0.417 0.103 1.422 0.157

Objective life

Age -0.038 0.014 -0.216 -2.643 0.009

Gender (Female) -0.017 0.463 -0.003 -0.037 0.970

Group (Patient) 0.676 0.476 0.115 1.421 0.157

Exercise 0.061 0.450 0.010 0.136 0.892

Personal growth

Age 0.016 0.014 0.092 1.135 0.258

Gender (Female) -0.468 0.444 -0.082 -1.055 0.293

Group (Patient) 1.350 0.457 0.238 2.954 0.004

Exercise 0.781 0.432 0.138 1.810 0.072

All analyses were done using multiple linear regression.
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It seems that cardiac patients are in a special psycho-
logical position. They are incapable of doing everyday 
activities and need intensive care and supervision. They 
should be under special medication. Overall, regarding 
the psychological wellbeing context, they are at a lower 
level than the other people in society. Subsequently, the 
results demonstrated a significant difference between the 
two groups in the autonomy subscale alone. The average 
score in athletes was higher. In a study carried out by 
Steinmayr, Heyder, Naumburg, Michels, and Wirthwein 
(2018), it has been determined that subjective wellbeing 
levels of students who make physical exercise is higher 
than those who do not make physical exercise. Also, in 
another research by Habibi-Vatan, Noorbakhsh, Nour-
bakhsh, and Navabinejad (2017) who investigated psy-
chological wellbeing in the female staff of Islamic Azad 
University, it was found that psychological wellbeing 
score in athletes was higher than other people. The re-
sults of this study support the findings of our research. 

 It seems that relationship positive PWB in patients 
with post-open heart surgery may have important im-

plications, given the relationship between positive affect 
and lower risk of first ACS or overall mortality in healthy 
persons and the links between positive psychology and 
reduced mortality in chronic illnesses.

On the other hand, this result was different with Kashani 
Movahhed, Nikfarjad, Shahbazpoor, Davodzadeh, Mo-
laei, & Molla Mahmoudi (2018) study. The reason for 
the difference may be because of various geographical 
environments of research units, income, and social class. 

In this study, the results represented that the increase in 
the number of days spent in the exercise week on the au-
tonomy subscale has a significant effect. Also, the exer-
cise of 1 to 2 hours per day on the total score and the sub-
scale of autonomy had a positive and significant effect. 
According to the study by Gül, Çağlayan, and Akandere 
(2017), sports training (2 hours per week) along with the 
curriculum affects the psychological wellbeing dimen-
sions of the students. This issue supports the results of 
our study. These findings are consistent with prior work 
illustrating the links between positive psychological 

Table 4. Results of the evaluation of the number of exercise days per week on the subscale of autonomy

Variable (Base) B Std. Error Beta t Sig.

Age 0.001 0.025 0.003 0.023 0.982

Gender (Female) -0.249 0.744 -0.040 -0.335 0.738

Group (Patient) 0.066 0.754 0.011 0.088 0.930

Exercise weekly 0.333 0.164 0.225 2.030 0.046

Table 5. Results of the study of the number of hours of exercise per day on the total score and the subscale of autonomy

Response Variable (Base) B Std. Error Beta t Sig.

Total score

Age 0.122 0.048 0.200 2.541 0.012

Gender (Female) -0.157 1.569 -0.008 -0.100 0.920

Group (Patient) 8.221 1.591 0.402 5.166 0.000

Exercise <1 hour (none) 2.265 1.732 0.100 1.308 0.193

Exercise 1-2 hours
(none) 4.007 2.001 0.151 2.002 0.047

Exercise >2 hours
(none) 0.708 3.698 0.014 0.191 0.848

Autonomy

Age 0.003 0.015 0.019 0.227 0.820

Gender (Female) 0.097 0.497 0.016 0.195 0.845

Group (Patient) 0.821 0.504 0.135 1.627 0.106

Exercise <1 hour (none) 0.619 0.549 0.092 1.128 0.261

Exercise 1-2 hours
(none) 1.661 0.634 0.210 2.619 0.010

Exercise >2 hours
(none) -0.143 1.172 -0.010 -0.122 0.903
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wellbeing and greater physical activity in healthy indi-
viduals, medically-ill persons, and post-ACS patients.

 As a result, physical activity is important for everyone 
not only for having good physical health but also for 
good psychological health which is necessary for a better 
life and doing better things. Sports provide interaction 
and communication and develop cooperation between 
individuals (Zhao & Chen, 2018). 

We can add sports to factors such as family, environ-
ment, and education system which affect the psychologi-
cal wellbeing of adolescents. Exercise contributes both 
to the reduction of some psychological problems and to 
increase satisfaction from life. It should not be forgotten 
that active and healthy individuals will be more deter-
mined and active in finding solutions to their problems 
(Eklund & Tenenbaum, 2013).

Based on the findings of the current study, the spe-
cialists should go beyond pathology or the presence or 
absence of dysfunction. They should interact well with 
their patients, fulfill their needs, pay attention to their 
requests, and help them to feel calm and secure. Given 
the positive effect of physical activity on psychological 
health, particularly psychological wellbeing, managers 
could provide proper structures for encouraging patients 
to perform physical activities regularly.

Since the present study was conducted in a specific 
geographical area, a similar study is recommended to 
conduct throughout the country to generalize the results. 
One of the most important limitations of the present 
study is that the sample was limited for participating in 
the research.

5. Conclusion

According to the results of the present study, physical 
activity improves the social and psychological health of 
patients. Therefore, the Ministry of Sports and Health 
authorities and all people who have responsibility for 
public health, especially about cardiac patients, should 
be more sensitive to sports and physical activity. The 
development of short-term and long-term plans for im-
proving wellbeing could be beneficial. 
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