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Background and Objective. Patients with cardiovascular problems experience sleep disorders. Due to the importance of adequate
sleep and rest for the growth and repair of damaged cells, it is necessary to use appropriate interventions to improve it. This study
determined the effect of sleep intervention programs during cardiac rehabilitation on patients’ sleep quality. Materials and
Methods. In this quasi-experimental study with unequal control group design, 35 individuals participated in the cardiac
rehabilitation program as the experimental group and 35 served as the control group. The program included 12 weeks of
exercise, 3 sessions per week, 3 sessions of training programs each lasting for 45 minutes, and a special two-session sleep
improvement program. Data were collected using the Pittsburgh Sleep Quality Index and analysed with descriptive and
inferential statistical methods. Results. There were not any significant differences between the two groups in age, sex, marital
status, smoking, and indication for cardiac rehabilitation (P > 0:05). The scores of sleep quality of patients were 9:2 ± 1:58
before and 4:40 ± 1:14 after intervention in the experimental group and 9:02 ± 2:56 before and 7:48 ± 1:86 after intervention in
the control group. There was no significant difference between the two groups before intervention (P = 0:73). yet there was a
significant difference after intervention (P = 0:0001). In addition, scores of sleep quality of patients were significantly different
in the experimental and control groups before and after intervention (P = 0:0001). Conclusion. Findings indicated that the
quality of sleep of cardiac patients improved after the sleep intervention program during the cardiac rehabilitation program.
Therefore, it is suggested to implement sleep improvement programs for cardiac patient care as an effective, easy, and feasible
technique. In addition, it is necessary to pay more attention to the sleep improvement program in cardiac rehabilitation. Trial
Registration. The trial was retrospectively registered on https://en.irct.ir/trial/50799 on 14 September 2020 (14.09.2020) with
registration number IRCT20140307016870N6.

1. Introduction

Cardiovascular disease is the most common cause of death
and disability in the world and in Iran. Some studies show that
patients suffer from sleep disorders (SD) after heart accidents
and coronary artery surgery [1]. Sleep is an important modu-

lator of heart function and can thus lead to lower activity and
cardiac load, so that SDs such as insomnia and hypersomnia
have also been considered important factors in the pathogen-
esis and progression of cardiovascular diseases [2].

Sleep disorder over a significant period of time can also
disrupt many aspects of quality of life, including general
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health, physical, cognitive, and psychological functions, and
daily activities [1, 3]. SD has a prevalence of about 30% in
human societies [4]. However, sleep is an important recur-
ring and regular biological period accompanied by physical
and mental power regeneration [5]. One-third of human life
is spent in sleeping [6]. Sleep physiology is not yet fully
understood, but it is widely accepted that sleep is important
for the human body in restoring metabolic and neural pro-
cesses [7]. Sleep and rest are among the physiological and
basic needs of human beings, the deprivation of which
endangers human life and health leading to conditions such
as cardiovascular disease [8]. When sleep is completely or
partially limited, important brain functions are affected lead-
ing to mental and neurological disorders [7]. Sleep quality
(SQ) is defined as one’s satisfaction of the sleep experience,
integrating aspects of sleep initiation, sleep maintenance,
sleep quantity, and refreshment upon awakening [9].
Lower SQ is a common problem in cardiac patients [4].
Chronic diseases account for about half of the global bur-
den of disease, and cardiovascular diseases account for
the largest rate [1]. Researchers have tried to identify effec-
tive interventions to improve the quality of sleep in these
patients. Cardiac rehabilitation (CR) program is another
factor that has been suggested for improving quality of
sleep in cardiac patients [10].

The sleep intervention program is part of the cardiac
rehabilitation program. Cardiac rehabilitation (CR) is
defined as a medical care program designed to improve
patients’ cardiovascular health and function [1]; it is a
comprehensive long-term program under the supervision
of medical services including medical evaluation, exercise
program, modification of cardiac risk factors, training,
and counseling [11]. CR has been known as an important
measure for the effectiveness of heart disease and reducing
its complications and a useful solution to improve quality
of life and reduce disability and mortality in cardiovascu-
lar diseases [12]. CR can reduce the effects of SD and
can improve the sleep cycle of patients by affecting depres-
sion and anxiety caused by heart disease. Benefits of exer-
cise programs have been controversial on sleep habits, and
they have had positive effects in some cases, while other
programs have not had any significant effect [7]. On the
other hand, current interventions to treat sleep problems
are often inaccessible, costly, and time-consuming [13];
hence, designing a short sleep behavioral intervention pro-
gram may have significant benefits in improving sleep
[14]. In particular, there are few studies on interventions
to improve sleep in patients undergoing CR [7]; besides,
a majority of studies are conducted on patients admitted
to the intensive care unit, and there are few studies on dis-
charged patients. Therefore, it seems necessary to add
special sleep improvement programs to the heart rehabili-
tation program. Moreover, ensuring adequate sleep for
patients is a basic task of nurses who should use appropri-
ate nursing measures to manage SD in addition to asses-
sing and determining their causes [15]. Therefore, the
present study was conducted to determine the effect of a
special sleep intervention program during CR on the qual-
ity of sleep in heart patients.

2. Methodology

2.1. Study Design. This quasi-experimental study used the
unequal control group design.

2.2. Setting. This study was conducted in Afshar Heart Reha-
bilitation Center of Yazd, Iran, and compared control and
experimental groups.

2.3. Sample Size. The sample size was based on a study by
Lin et al.

n ≥
2 z1− α/2ð Þ + z1−β
� �

s2

�x1 − �x2ð Þ2 = 2 2:57 + 1:64ð Þ2 28:43
45:33 − 39:27ð Þ2 = 27: ð1Þ

Considering type 1 error equal to 0.05 and power of test
equal to 0.95, it was obtained equal to 35, considering 25%
nonresponse probability [16].

2.4. Participants. The research samples were selected from
patients with heart problems who were discharged from
Afshar Hospital in Yazd, Iran, and referred to the rehabilita-
tion center using a purposive sampling method based on
inclusion and exclusion criteria. Then, the subjects were ran-
domly assigned to the intervention and control groups based
on the possibility of participating in the cardiac rehabilita-
tion program.

Inclusion criteria were cardiovascular diseases requiring
CR, age of 18 years and older, familiarity with the Persian
language, and consent to participate in the study.

Exclusion criteria were sleep disorder requiring medica-
tion before the rehabilitation, history of hypnotic drug use
for more than 6 months, history of depression and anxiety
according to a psychiatrist, cognitive impairment (vision or
hearing problem), lack of participation in more than one
session, loss of consciousness during the intervention,
patient’s exacerbated clinical condition during CR, and can-
celing the continuation of the study.

2.5. Intervention. Patients who participated in the rehabilita-
tion program were considered the experimental group, and
patients who did not participate in the rehabilitation pro-
gram or left the program despite being taught the need for
rehabilitation were assigned to the control group. In both
groups, the selection of samples continued until a sample
size of 35 was achieved (Figure 1). After selecting patients
and obtaining informed consent to participate in the study,
their demographic characteristics and SQ were completed
using the Pittsburgh Sleep Quality Index (PSQI). Based on
a complete examination and results of the initial exercise test
of patients, having a companion, and other factors such as a
history of heart surgery, myocardial infarction, and patients’
risk levels, the clinician specified the length and speed of
exercise with treadmill and exercise program for any patient
in the experimental group to perform the rehabilitation pro-
gram. Accordingly, the intensity of training in the initial ses-
sions started from 20% to 40% of the reserve heart rate and
gradually increased to 60% in the last sessions. The CR pro-
gram included 12 weeks of exercise, 3 sessions per week, and
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3 sessions of training programs each for 45 minutes. Three
collective question and answer sessions and lecture training
were held by a team including a physician, nutritionist, psy-
chologist, and health educator with an emphasis on the role
and importance of CR in patients’ recovery after cardiac sur-
gery, strategies for correcting cardiac risk factors, diet mod-
ification, and adopting a healthy lifestyle including quitting
smoking and exercise, improving quality of life, adapting
to pain, anxiety, depression, postoperative problems, and
sexual activity of patients after a heart attack; then, educa-
tional pamphlets were provided for patients. The patients’
spouses or families were also invited to participate in train-
ing sessions to encourage home exercises and provide social
support.

In addition, a special sleep improvement program was
implemented in two 45-minute sessions for patients. This
program was performed in the third week of rehabilitation
by a nurse trained in promoting rest and sleep in sleep-
deprived patients. It provided explanation of the following:
(1) definition of sleep and importance of adequate sleep,
(2) different types of SD, (3) determination of sleep charac-
teristics and habits in the first session, (4) identification of
a wrong behavioral pattern relating to sleep, and (5) useful
methods of controlling SD, especially sleep improvement
methods in heart patients in the second session. Further-
more, videos and photos were displayed, and their experi-
ences were discussed.

2.6. Comparisons. Before the intervention, the questionnaire
was completed in the first session of cardiac rehabilitation,
and of course, according to the patient diagnosis, it was 4
weeks after heart surgery or a week after percutaneous coro-
nary intervention. Due to the fact that the rehabilitation pro-
gram usually lasts for 3 months, the questionnaires were
completed face-to-face for the experimental group and by

phone for the control group after 3 months by researchers
FG and MGF.

2.7. Instruments. The data collection tools included a demo-
graphic and clinical profile form (age, sex, marital status,
smoking, and indication for CR) and the Pittsburgh Sleep
Quality Index (PSQI) [17]. The PSQI examines the quality
of sleep over the past month. It has 9 items. Item 5 has 10
subcategories that provide a general description of SQ, sleep
delay, useful sleep duration, the ratio of useful sleep duration
to the total time spent in bed, sleep disorder, waking up due
to the shortness of breath, nocturnal cough, body aches,
extreme cold, extreme heat, use of sleeping pills to fall asleep,
drowsiness, and inability and nonmotivation to exercise dur-
ing the day caused by insomnia. All 19 items were given
three types of scores to score the PSQI. Note that getting a
total score above 5 in the whole PSQI means poor SQ [18].
The PSQI is a standard PSQI for assessing SQ over the past
month. The validity and reliability of the PSQI have been
proven in several studies. Buysse et al. reported the internal
validity of α = 0:83 and reliability in the retest to be r = 0:85
[17]. Parker et al. also reported a sensitivity of 90% and spec-
ificity of 87% [19]; Bertolazi et al. reported the reliability
coefficient of r = 0:82 with high validity [20]. Furthermore,
the reliability of the PSQI was obtained equal to r = 0:88
by Hosseinabadi et al. in Iran [21]. The PSQI is available at
the following web address: https://www.psychiatry.pitt.edu/
sites/default/files/inline-files/PSQI%20Article.pdf [17].

2.8. Statistical Analysis. Data analysis was performed using
SPSS16. The mean and standard deviation were used to
describe quantitative variables of the study in two groups
according to the normality of error in variables. The fre-
quency and percentage were reported for qualitative
variables. The Kolmogorov–Smirnov test was used to

Allocated to intervention (n = 42)
Discontinued intervention (Failure to complete
the intervention) (n = 7)

Allocated to intervention (n = 43)
Discontinued intervention (Failure to complete
the questionnaire) (n = 8)

Enrollment

Allocation

Randomized (n = 85)

Excluded (n = 25)
• Not meeting inclusion criteria (n = 6)
• Declined to participate (n = 15)
• Other reasons (n = 4)

Assessed for eligibility (n = 110)

Analysed (n = 35) Analysed (n = 35)

Analysis

Figure 1: CONSORT flow diagram.
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determine the normality of the data distribution. The inde-
pendent t-test and paired t-test were used to perform the rel-
evant inferential statistics for comparing the mean scores of
SQ in both groups and according to the normality of the SQ
score in each group (P = 0:05).

2.9. Ethics, Endpoint, and Trial Registration. The present
study was approved with the code of ethics IR.S-
SU.REC.1398.200 on 14 January 2020 by the Ethics Commit-
tee of Shahid Sadoughi University ofMedical Sciences in Yazd.
Written consent was obtained from participants in the inter-
ventional group. In addition, oral consent was obtained from
the participants in the control group. This study was registered
at ClinicalTrials.gov (IRCT20140307016870N6) on 14
September 2020.

3. Results

A total of 70 people completed the study in the experimental
and control groups. According to the results, the mean ages
of the experimental group (61:88 ± 7:43 years) and control
group (61:71 ± 9:54 years) were not significantly different
between the two groups (P = 0:93). Furthermore, both
groups were not significantly different in terms of gender,

marital status, education level, employment status, smoking,
and indication for CR (P > 0:05); the groups were homoge-
neous, and it was possible to evaluate the intervention effec-
tiveness (Table 1).

Other findings indicated that mean scores of SQ of the
participants in the experimental and control groups did
not differ significantly before the study (P = 0:73), but mean
scores of SQ of the participants were significantly different
after the study (P = 0:0001); also, there was a significant dif-
ference between the experimental and control groups before
and after the study (P = 0:0001) (Table 2).

4. Discussion

The results indicated that the SQ of participants in the
experimental and control groups were greater than 5 before
the study. According to the interpretation of the PSQI, the
present researchers obtained a total score higher than 5 in
the whole, indicating worse sleep quality. Therefore, both
groups had a poor SQ and no significant difference was
found between them at the beginning of the study, indicat-
ing that both groups were homogeneous at the beginning
of the study. Consistent with results of the present study,
Banack et al. wrote that 52% of participants reported poor

Table 1: Demographic characteristics of the participants.

Group variable
Experimental

group
Control group

P value∗

N % n %

Sex
Male 23 65.7 25 71.4

0.6
Female 12 34.4 10 28.6

Marital status
Single 0 0 34 97.1

0.31
Married 35 100.0 1 2.9

Education level

Under high school diploma 27 77.2 25 71.4

0.82High school diploma 2 5.7 3 8.6

Bachelor and higher 6 17.1 7 20

Job
Employed 24 6.68 24 6.68

1.000
Unemployed 11 31.4 11 31.4

Smoking
Yes 4 11.4 4 11.4

1.000
No 31 88.6 31 88.6

Indication for CR

A heart attack 8 22.9 9 25.7

0.85A heart surgery 15 42.9 14 40.0

A stable heart failure 6 17.1 4 11.4
∗Chi-square.

Table 2: Comparison of mean scores of SQ of participants in the experimental and control groups.

Sleep quality Number
Preintervention Postintervention

P value∗
Mean SD Mean SD

Experimental group 35 9.2 1.58 4.40 1.14 0.0001

Control group 35 9.02 2.56 7.48 1.86 0.0001

P value∗∗ 00.73 0.0001
∗Paired t-test. ∗∗Independent t-test.
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SQ in the CR, and it was important to evaluate sleep in CR
programs [22]. Lin et al. reported patients with mechanical
heart valves suggesting that all patients suffered from poor
SQ after a month of admission [16]. Kurose et al. reported
the patients’ SQ scores higher than 5 in patients with cardio-
vascular diseases in phase 3 of the CR [23]. Sepahvand et al.
examined patients with acute coronary syndrome hospital-
ized in the intensive care unit and reported that 81% of
patients had some degree of SD. Indeed, 50.9% of them
had a poor SD, 39.5% had a moderate SD, and 0.5% of sam-
ples had a severe SD [15]. Ranjbaran et al. found that the
patients’ knowledge of causes and methods to overcome
poor SQ was low after bypass coronary artery surgery [24].
Based on the results of the present study and other studies,
it seems that the SQ of patients after cardiac episodes is
poor. Therefore, a comprehensive and complete examina-
tion of patients and the development of a care program are
necessary to improve the sleep status in cardiac patients.

In the posttest, the overall scores of SQ significantly
improved in the experimental group and were less than 5,
indicating the good SQ in the patients. In the control group,
the quality of sleep improved after the intervention, but the
improvement rate was less than the control group and a sig-
nificant difference was found. Therefore, CR with a special
sleep intervention program has been associated with
improved SQ in participants. Based on a review of the
literature, a lack of information in the intervention was dis-
played. Lin et al. wrote that the quality of sleep was better in
patients using nonpharmacological methods after mechani-
cal heart valve placement than in the control group 5 days
after surgery [16]. Ranjbaran et al. found that the SQ was
significantly improved after performing the CR program
compared to before performing the program (P < 0:001)
[24]. Martin et al. indicated that a four-session sleep inter-
vention program had beneficial effects on sleep in the elderly
[14]. In a study on the effect of rehabilitation on SQ after
ablation for atrial fibrillation, Risom et al. wrote that a large
number of patients reported low SQ, and the rehabilitation
program had no effect on SQ between groups [25]. The
results were different due to the different nature of the
disease. On the other hand, our special sleep intervention
program was also designed and implemented during
rehabilitation.

The findings also indicated that SQ was improved and
significant differences were found between both experimen-
tal and control groups in the pretest and posttest. Despite
the higher improvement and no poor SQ in the experimen-
tal group, the control group was still weak despite the
improvement in SQ. Risom et al. wrote that both groups
had improvement in the SQ after rehabilitation in ablation
for atrial fibrillation patients [25]. Therefore, it seems that
SQ improves over time after hospital discharge after treat-
ment interventions in cardiovascular patients who did not
participate in the rehabilitation program.

Our study had several limitations. The first limitation of
the study was the method of selecting the control group.
These patients did not participate in or dropped out of CR.
However, it should be noted that there were many con-
founding factors such as the lifestyle components influenc-

ing the SQ. The second limitation was that PSQI is a
subjective measure of sleep, and only a monitored sleep
can give objective truth to SQ. Also, the outcome of the
study was measured by one scale. The third limitation was
the differences in assessment methods (face-to-face versus
phone) in the present study that leads to bias in the post-
score. Another limitation of this study was treatment fidelity
or the uncertainty of the full implementation of interven-
tions taught to patients during sleep. Due to the fact that
some patients are not able to participate in the CR program,
future studies are suggested investigating the effect of virtual
education of sleep improvement interventions on the quality
of sleep of patients in need of CR.

5. Conclusion

The findings of the present study indicated an improvement
in SQ using a sleep intervention program during the CR.
However, SQ also improved over time in patients who did
not participate in CR, yet this did not lead to acceptable
SQ. Therefore, improving patients’ SQ requires a team or
multidisciplinary performance. Health care providers are
advised to provide other care for heart patients, measure
their SQ, and make appropriate interventions to improve
it. On the other hand, they should use sleep improvement
programs as easy and applicable techniques and educate
patients. They are also advised to teach health care workers
the importance of sleep and its quality and ways to improve
it in training programs as essential requirements for human
health, especially patients. Further attention should be paid
to the CR issue, and rehabilitation centers should be devel-
oped to provide facilities for these programs.
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