
lable at ScienceDirect

Complementary Therapies in Clinical Practice 31 (2018) 64e70
Contents lists avai
Complementary Therapies in Clinical Practice

journal homepage: www.elsevier .com/locate/ctcp
The effect of progressive muscle relaxation on the management of
fatigue and quality of sleep in patients with chronic obstructive
pulmonary disease: A randomized controlled clinical trial

Pooya Seyedi Chegeni a, Mohammad Gholami b, *, Alireza Azargoon c,
Amir Hossein Hossein Pour d, Mehdi Birjandi e, Hamed Norollahi d

a Student Research Committee, Lorestan University of Medical Sciences, Khorramabad, Iran
b Social Determinants of Health Research Center, Lorestan University of Medical Sciences, Khorramabad, Iran
c Department of Internal Medicine, Lorestan University of Medical Sciences, Khorramabad, Iran
d School of Nursing and Midwifery, Student Research Committee, Lorestan University of Medical Sciences, Khorramabad, Iran
e Nutrition Health Research Center, Lorestan University of Medical Sciences, Khorramabad, Iran
a r t i c l e i n f o

Article history:
Received 30 November 2017
Accepted 29 January 2018

Keywords:
Chronic obstructive pulmonary disease
Fatigue
Sleep quality
Progressive muscle relaxation
* Corresponding author. Tel.: þ986633120140.
E-mail addresses: pooya.seyedi22@gmail.com

mohammad13565@yahoo.com (M. Gholami),
(A. Azargoon), amir.ho3ein19955313@gmail.com
mehdibirjandi@yahoo.com (M. Birjandi), hamed7434@

https://doi.org/10.1016/j.ctcp.2018.01.010
1744-3881/© 2018 Elsevier Ltd. All rights reserved.
a b s t r a c t

Objective: To assess the effect of progressive muscle relaxation (PMR) on fatigue and sleep quality of
patients with chronic obstructive pulmonary disease (COPD) stages 3 and 4.
Materials and methods: The pretest posttest clinical trial recruited 91 patients COPD grades 3 and 4.
Following random assignment of subjects, the treatment group (n¼ 45) performed PMR for eight weeks
and the control group (n¼ 46) received routine cares. At baseline and after the intervention, fatigue and
sleep quality was assessed. Data obtained were analyzed in SPSS.
Results: It was determined that PMR decreased patients' fatigue level and improved some sleep quality
subscales including subjective sleep quality, sleep latency, sleep duration and habitual sleep efficiency,
but no improvement was found in global sleep quality and other sleep subscales.
Conclusion: An eight-week home-based PMR program can be effective in reducing fatigue and improving
certain subscales of sleep quality in patients with COPD stages 3,4. (IRCT2016080124080N3).

© 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a progressive
chronic lung disease and one of the main causes of mortality
worldwide. It is estimated that 210 million people are living with
this disease, and COPD is anticipated to become the third leading
cause of mortality in the world by 2030 [1]. A survey study con-
ducted in Iran has reported the prevalence of COPD 5.7% [2].

Due to the obstruction in airflow, patients with COPD experi-
ence symptoms such as dyspnea, coughing, and fatigue (Cochrane).
Fatigue is a complex and multidimensional stressful sensation [3]
and the second most common symptom in COPD patients [4]. In a
study, almost all COPD patients (95.3%) had experienced high levels
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of physical fatigue [3]. Tissue oxidation and muscle atrophy,
changes in muscle structure, sleep disturbances, stress, medication
side-effects, and eating disorders are among factors causing fatigue
in COPD patients [5]. Fatigue in COPD patients is a debilitating
symptom that leads to diminished exercise capacity and difficulty
in performing routine daily activities [5,6]. The results of a study
showed fatigue and fatigue-induced functional limitations are
mainly affected by psychological and physiological factors such as
insomnia, dyspnea, and symptoms of depression and surfactant
protein D [4]]. Fatigue is associated with exacerbation of health
status, increased burden of disease, poor social participation,
reduced focus on the bodily sensation, poor sleep quality, and
reduced level of physical activity [7]. In patients with COPD, fatigue
is a predictor of mortality. However, it is often overlooked despite
its high prevalence and important outcomes such as impaired
quality of life (QOL) and increased risk of hospitalization [4].

Patients with COPD often report sleep impairment, and next to
dyspnea and fatigue, disturbed sleep is themost common symptom
in these patients [8]. A descriptive study reported poor sleep quality
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in 74.8% of COPD patients [9]. These patients suffer from a delay in
falling asleep, a delay in onset of sleep, frequent waking, use of
hypnotics, and daytime sleepiness [10].

In COPD patients, sleep can have side-effects such as significant
hypoxemia and hypercapnia, especially during rapid eyemovement
(REM) sleep [11]. They experience abnormalities in ventilation to
perfusion ratio (V/P) while sleeping, due to airflow obstruction,
hyperinflation, respiratory muscle dysfunction and use of medica-
tions such as diuretics and steroids [12]. A regression analysis
showed that sleep disturbance predicts both exacerbated incidence
of COPD and the use of respiratory-related emergency utilities [13].
Another study showed that sleep deprivation affects Forced Vital
Capacity (FVC) (�5%) and Forced Expiratory Volume (FEV) (�6%)
[12]. Moreover, poor sleep quality can lead to impaired cognition
[8] and impaired COPD self-management behaviors [13]. Sleep
quality is an important aspect of life and determinant of physical
dimension of QOL [14], and even survival in COPD patients [13].
However, like fatigue, assessment andmanagement of sleep quality
in COPD patients has been neglected, and it is necessary to address
management of these two symptoms in clinical research and
practice [12,15].

Some guidelines have introduced pulmonary rehabilitation as
the first line in themanagement of COPD symptoms [9], and several
studies have shown the effect of pulmonary rehabilitation in
improving QOL, exercise tolerance, and reduced daily symptoms
[16]. In a study conducted by Zakeri-Moghadam et al. the effect of
breathing exercises in reducing the severity of fatigue [17] and In
another study, the effect of breathing exercises in improving sleep
quality in COPD patients was determined [18]. Although the ben-
efits of pulmonary rehabilitation in COPD patients is clear, its costs,
a lack of staff and equipment, and patients' inadequate compliance
and participation in these programs are reasons why complemen-
tary medicine and alternative exercises such as controlled PMR or
home-based exercises have been recommended [16]. PMR was
developed by Jacobson in 1920s [19], and its effects such as reduced
anxiety, diverting attention from pain, relieving muscle strain and
contractions, facilitating sleep, and reducing sensitivity to fatigue
made it an inseparable part of complementary medicine and ho-
listic care of patients with COPD [20]. The effects of PMR have been
recognized in reducing anxiety and depression in a variety of
conditions including asthma, coronary artery bypass surgery, and
chemotherapy-induced nausea in cancer patients also improving
QOL of patients with endometriosis under Gonadotropin-Releasing
Hormone (GnRH) agonist therapy [21]. In another study, the effects
of acute PMR and music were observed in improving anxiety,
dyspnea, breathing rate, pulse rate, and systolic blood pressure in
COPD patients [22].

However, only a few studies have examined the effect of PMR
and other relaxation techniques in improving sleep quality and
fatigue in COPD patients [19]. The effectiveness of these techniques
in the management of COPD symptoms is not clear, and only some
studies have examined the effects of techniques such as Yoga, Tai
Chi, and biofeedback on mental health, respiratory capacity, res-
piratory muscle strength, and QOL [23,24]. Moreover, rehabilitation
studies, especially in Asian countries, have so far mainly focused on
medications, training, oxygen-therapy, and respiratory and tradi-
tional exercises [9]. Thus, given the prevalence of COPD-related
sleep disturbances and fatigue and the effect of these symptoms
on the QOL and health outcome measures [15], and also given
contradictions relating to the effect of relaxation techniques on
COPD symptoms, short period of intervention, methodological
differences in these studies [22,24,25] and single-group partici-
pants [19], the present study was conducted to assess the effect of
PMR (as a complementary medicine method) on sleep quality and
severity of fatigue in patients with COPD stages 3 and 4. PMR can
improve adaptation of these patients to fatigue and poor sleep
quality.

2. Materials and methods

2.1. Study design

This pretest-posttest clinical trial was conducted on two groups.

2.2. Participants

A total of 91 COPD patients attending the respiratory clinic of
Shohada Teaching Hospital in the city of Khorramabad affiliated to
Lorestan University of Medical Sciences (West of Iran) between July
2016 and March 2017 were recruited for this randomized
controlled study.

The inclusion criteria were COPD diagnosed by the physician
(based on physical examination and spirometry indices), living in
the city (Khorramabad) for more than six months, fatigue score�36
based on Fatigue Severity Scale (FSS), sleep disturbance score of 21
based on Pittsburgh Sleep Quality Index (PSQI), patients with COPD
stage 3 or 4 (based on GOLD 2007), no comorbidities such as
neurological diseases, acute myocardial infarction, or cancer, 45e70
years of age, BMI<30, no psychiatric disorders such as anxiety or
severe cognitive impairment, having a CD player at home, no
hearing problems, the ability to read and write, and willingness to
take part.

The exclusion criteria were hospitalization during the study,
exacerbation of the disease, stressful life events (death of a family
member, etc.) participation in other rehabilitation, relaxation and
meditation programs, such as Yoga, and discontinuation of exer-
cises. The present study was approved by the Ethics Committee of
the Lorestan University of Medical Sciences (ID: Lums.-
REC.1395.107) and performed in accordancewith the Declaration of
Helsinki. Informed consent was obtained from all participating
patients. The trial was registered on the Clinical Trials Registry (ID:
IRCT2016080124080N3).

A total of 155 eligible consecutive patients were interviewed,
and 55 patients were excluded for various reasons (Fig. 1). A total of
100 patients met the inclusion criteria and consented to take part in
the present study. Before randomization, all patients' clinical
assessment and pulmonary function measurements had been
performed by a pulmonologist at the respiratory clinic.

The patients were randomly assigned to PMR (n¼ 50) and
control (n¼ 50) groups using block randomization with randomly
selected block sizes of 4 and an allocation ratio of 1:1. PMR and
control group patients were matched in terms of severity of the
disease. Based on two-sided a¼ 0.05, power¼ 0.8, and an effect
size¼ 0.65, the sample size was determined 40 patients for com-
parison of means between the two groups [26]. With an anticipated
25% dropout rate and to ensure adequacy of final sample size, 50
patients were selected per group. However, a total of 91 patients
took part in the study, including 45 in the PMR group and 46 in the
control. The reasons for participants' dropping out were patient's
death in the course of the study (n¼ 3 from control group and n¼ 2
from PMR; 2) and loss of contact (n¼ 1 from control group and
n¼ 3 from PMR).

2.3. Blinding

Neither the researcher who collected data before and after PMR
nor patients had knowledge of allocations into treatment and
control groups. Treatment and control groups were trained and
exercised in different times and places.



Fig. 1. Consort flow diagram.
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2.4. Measurements

Demographic and clinical details questionnaire: This question-
naire contained 13 questions on age, gender, occupation, education,
diagnosis of disease, duration of disease, GOLD grade, comorbid-
ities, medication history, anemia, smoking, BMI, and respiratory
function indices (FVC and FEV1).

2.4.1. Fatigue
Fatiguewas assessed using the Iranian version of FSS [27], which

is a 9-item self-administered questionnaire. Patients were asked to
rank nine statements according to their level of agreement. Each
item scored from 0 to 7 points (strong disagreement¼ 0 and strong
agreement¼ 7). Scores of 36 and higher (out of maximum 63)
indicate significant fatigue [28]. The qualitative content validity of
FSS has been confirmed in previous studies conducted in Iran, and
its reliability has been determined between 0.78 and 0.95 using
test-retest method [27].

2.4.2. Sleep quality
PSQI was designed by Buysee et al. (1989) [29]. PSQI measures

subjective sleep quality, especially over a one-month period. PSQI
contains 19 items in seven subscales, including subjective sleep
quality, sleep duration, sleep disturbance, sleep latency, sleep effi-
ciency, use of sleep medications, and daytime dysfunction. Items
are scored according to a 4-point Likert scale from 0 to 3 points.
Subscales' scores are added to a global PSQI score. Total score of the
questionnaire ranges from 1 to 21 points, where scores higher than
5 indicate poor sleep quality and scores less than 5 show absence of
sleep disturbance. Validity and reliability of PSQI have been
confirmed in many studies conducted in Iran, such that in one
study, reliability was reported 0.85 with internal consistency
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(Cronbach's alpha) method [30]. In the present study, reliability
was confirmed with Cronbach's alpha of 0.82 for the global PSQI,
and between 0.85 and 0.92 for subscales.
2.5. Intervention

The PMR group received PMR training over eight weeks, which
included Bernstein and Borkovec standardized and validated pro-
cedures [31], performed based on Jacobson's classic muscle relax-
ation program [32].

This technique involves systematic relaxation of the major
muscle groups of the body aiming at physical and psychological
relaxation. For PMR group, PMR exercise included 112 individual
PMR exercise sessions, twice a day, every weekday for eight weeks.
Before commencing, a half hour introductory session was held for
each patient individually regarding exercise principles and objec-
tives. Furthermore, a trained researcher explained the importance
of improving sleep quality and reducing fatigue in COPD patients at
the respiratory clinic. Following this introductory session, the way
to perform exercises such as muscle relaxation and contractionwas
practically shown to patients over the next half hour. In this session,
patients were taught how to relax and contract their 16 main
muscles including muscles of the right hand and forearm, right
biceps, left hand and forearm, left biceps, forearm, upper section of
cheeks and nose, lower section of cheeks and nose, neck and throat,
chest, shoulders and upper part of back, abdominal region and
stomach, right thigh, right calf, right foot, left thigh, left calf, and left
foot) as previously described [33]. They were asked to focus on
feelings associated with tensing of the muscle groups and maintain
tension for a maximum of 5e7 s, and then relax muscles for
30e40 s. To ensure that these exercises had been learned, patients
performed exercises for 20min under the supervision of the
researcher. Exercises were taught by the researcher and repeated
by patients in a clean and quiet room with dimmed lighting in the
respiratory clinic.

An educational booklet, describing mechanisms and benefits
of PMR, and an audio CD as a home-based exercise guide for
patients was given to participants. This CD had been prepared by
the Student Research Committee of Khoramabad School of
Nursing and Midwifery, and contained training on breathing
control and 16-muscle relaxation. Patients were asked to use
headphones and perform exercises twice a day (8e10 a.m. and
20e22 p.m.) (30min each time) in a quiet place when they were
least tired, and in a comfortable position wearing loose clothing.
A form was given to patients in order to record exercise duration,
frequency, and possible problems. Every week, patients were
phoned and given necessary instructions on exercises or
resolving possible problems during exercise. Patients' daily notes
were received at the end of the intervention. Analysis of the date
in daily forms showed mean exercise duration of 50min and
frequency of 1.8 times for each patient. All patients attended the
clinic with their families. Therefore, in order to increase
compliance to home-based exercises, contents of the booklet
were explained to families, and they were asked to encourage the
patients to perform their daily exercises. Two weeks after the
first introductory session, patients were invited to the respiratory
clinic again and performed exercises under the supervision of the
researcher. Patients in the control group received routine nursing
cares including training on the timely use of medication,
breathing exercises such as pursed-lip breathing. In the posttest
stage, eight weeks after completion of home-based daily exer-
cises, patients were invited to the respiratory clinic and assessed
by the researcher using FSS and PSQI.
2.6. Statistical analysis

Statistical analysis of data was performed in SPSS-16 (SPSS Inc.).
The two groups' baseline demographic and clinical characteristics
were compared using independent t-test for continuous variables
and Chi-square or Fisher's exact test for stratified data. The differ-
ence between patients' mean scores of fatigue and sleep quality
before and after PMR was assessed using paired t-test. A P-
value<0.05 was considered as statistically significant for all tests.
Wilcoxon signed-rank and paired t tests were used to assess
training-induced changes before and after the interventionwithin a
particular group.
3. Results

All patients received optimal medical therapy including bron-
chodilators (Beta2-agonists) and corticosteroids. No significant al-
terations in medications had been implemented in groups during
the study. All patients tolerated PMR during treatment and
assessment, and 100% of the intervention group patients complied
with PMR.
3.1. Baseline characteristics

A total of 91 patients (37 women and 54 men) completed the
study. Their mean age was 57.14± 11.8 years, and 73 patients
(80.21%) were in the severe state of the disease (GOLD3). No sig-
nificant difference was observed between the two groups in base-
line demographic characteristics including age, gender, GOLD
grade, BMI, pulmonary function indices, medications, smoking,
disease diagnosis, duration of disease, comorbidities, anemia,
occupation, or education (P> 0.05) (Table 1). BMI score was higher
than 25 in 26 patients (57.77%) from the treatment group and 24
patients (52.17%) from the control. Between 5 and 10 years had
elapsed since the diagnosis of the disease in the majority of pa-
tients. Comorbidities in 42% of patients included hypertension,
diabetes, and Coronary Heart Disease (CHD). The two groups were
statistically similar in terms of fatigue and sleep quality before the
intervention (P> 0.05) (Tables 1 and 2).
3.2. Fatigue

The between-group analysis showed a significant difference
between the two groups in terms of mean score of fatigue, and also
the within-group analysis showed a significant improvement in
fatigue in the treatment group after PMR, but no such an
improvement in the control group despite the reduced severity of
fatigue. A significant group*time interaction was observed for fa-
tigue (P < 0.05) (Table 2) (Fig. 2).
3.3. Sleep quality

The between-group analysis showed no significant difference
between the groups in terms of mean score of global sleep quality,
and the between-group analysis of sleep quality subscales also
showed significant differences between the two groups in mean
scores of subjective sleep quality, sleep latency, sleep duration, and
habitual sleep efficiency. The within-group analysis showed sig-
nificant improvements in the global sleep quality and all its sub-
scales in the treatment group, but in the control group, this
improvement was observed in global sleep quality and subscales of
sleep latency, sleep duration, sleep disturbances, and daytime
dysfunction (P< 0.05) (Table 2).



Table 1
Baseline demographic characteristics of treatment and control groups.

Characteristics Treatment group (n¼ 45) Mean± SD Control group (n¼ 46) Mean± SD P-value

Age (years) 57.37± 12.8 56.89± 14.6 0.86
Male/female, n 30/15 24/22 0.20
BMI, kg/m2 26.4± 5.5 26.2± 3.2 0.84
FVC, l, mean (SD) 2.14(0.6) 2.12(0.8) 0.18
FEV1, l,mean(SD) 1.19(0.12) 1.17(0.15) 0.26
GOLD grade (III/IV), n 37/8 36/10 0.79
Disease diagnosis(emphysema/bronchitis), n (%) 15/30 (33.3%/66.7%) 14/32(30.4%/69.6%) 0.82
Smoking, pack-years 38.79± 14.22 36.73± 66.26 0.76
Smoking (non/ex-smoker), n (%) 14/31 (31.1%/68.9%) 19/27 (41.3%/58.7%) 0.28
Duration of disease (years) n (%)
1 to 5 years 17 (37.7) 14 (43.5) 0.53
5 to 10 years 17 (37.7) 20 (30.4) 0.41
>10 years 11 (24.6) 12 (26.1) 0.37
Other morbidities, n (%)
Hypertension 16 (35.5) 14 (30.4) 0.63
Dyslipidemia 6 (13.3) 7 (15.2) 0.22
Diabetes 14 (31.1) 18 (39.1) 0.35
Coronary heart disease 20 (44.4) 17(36.9) 0.48

Anemia (yes/no)), n (%) 5/40(11.11%/88.8%) 8/38(17.39%/82.6%) 0.31
Live with(%)
Alone 4(8.9) 3(6.5) 0.72
Family 41(91.1) 43(93.5) 0.66
Employment(%) 0.60
Retired 18(40) 22(47.8)
un employed 11(24.4) 14(30.4)
Part-time 5(11.1) 3(6.5)
Full-time 11(24.4) 7(15.2)
Education(%) 0.19
Illiteracy 14(31.1) 22(47.8)
Primary 19(42.2) 10(21.7)
Secondary 7(15.6) 8(17.4)
Tertiary or above 5(11.1) 6(13)

BMI, body mass index; GOLD, The Global Initiative for Chronic Obstructive Lung Disease; FVC, forced volume capacity; FEV1, forced expiratory volume in 1 s.

Table 2
Effects of progressive muscle relaxation on Fatigue, sleep quality.

Characteristics Treatment Group (n¼ 45) Control group (n¼ 46) Treatment
Effect, p

Before
Mean± SD

After
Mean± SD

Mean
Difference± SD

Group
Difference, p

Before
Mean± SD

After
Mean± SD

Mean
Difference± SD

Group
Difference, p

Fatigue Severity
Scale(0e63)

46.75± 14.60 24.66± 16.17 �22.08± 13.77 <0.001 42.43± 13.61 41.13± 14.73 �1.30± 5.20 0.148 <0.001

Subjective sleep
quality

1.20± 0.72 0.53± 0.54 0.66± 0.60 <0.001 1.30± 0.62 1.21± 0.55 0.08± 0.55 0.29 <0.001

Sleep latency 1.60± 1.26 0.82± 0.93 0.77± 0.82 <0.001 1.80± 1.08 1.50± 0.98 0.30± 0.51 <0.001 <0.001
Sleep duration 0.87± 0.82 01.77± 0.92 0.90± 1.08 <0.001 0.97± 0.97 1.34± 0.97 0.36± 1.08 0.02 <0.001
Habitual sleep

efficiency
0.33± 0.67 0.00 0.33± 0.67 0.002 0.18± 0.44 0.13± 0.34 0.04± 0.30 0.32 0.01

Sleep disturbances 1.51± 0.50 1.06± 0.49 0.44± 0.50 <0.001 1.32± 0.47 1.15± 0.41 0.17± 0.38 0.04 0.07
Use of sleeping

medication
0.33± 0.90 0.26± 0.80 0.06± 0.39 0.026 0.28± 0.86 0.30± 0.83 -.02± 0.49 0.76 0.34

Daytime dysfunction 0.57± 0.58 0.35± 0.60 0.22± 0.47 0.003 0.54± 0.62 0.43± 0.58 0.10± 0.31 0.02 0.17
Global PSQI 6.33± 3.41 3.37± 2.36 2.95± 2.36 <0.001 6.41± 3.12 5.58± 2.94 0.82± 1.33 <0.001 0.08

X, mean; SD, standard deviation; PSQI, Pittsburgh Sleep Quality Index.
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4. Discussion

According to the present study results, PMR program signifi-
cantly reduces fatigue, but has no effect on global sleep quality and
its subscales of sleep disturbances, use of sleeping medications, and
daytime dysfunction. Although the efficacy of relaxation techniques
is not clear in the management of COPD symptoms in some studies,
other studies have shown the effects of these techniques on mental
health in the form of increased perception of self-control, reduced
anxiety, and improved quality of life [24]. One study showed the
effect of combined PMR with music in reducing anxiety, dyspnea,
and modification of vital signs in COPD patients [22].

The number of studies where relaxation exercises for COPD
patients are performed is quite limited but the findings of some
studies on the effect of PMR on fatigue in COPD patients agree with
the present study results. Sahin et al. reported the effect of PMR in
reducing fatigue in stage 3 and 4 patients after 8 weeks [19]. The
effect of PMR on fatigue can be attributed to the fact that sympa-
thetic activity is moderated during muscle relaxation, and vaso-
motor center relaxes, and therefore fatigue is reduced [34]. Zakeri-
Moghadam et al. found that breathing relaxation program im-
proves the severity of fatigue and dyspnea in patients [17]. These
results can reflect the fact that PMR positively improves pulmonary
function and exercise capacity, and thus relieves dyspnea and fa-
tigue [19].

The results for other chronic diseases such as patients with



Fig. 2. Fatigue changes before (time1) and after (time2) PMR in the treatment and
control group.
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multiple sclerosis show that PMR reduces patients' fatigue level
[20]. Moreover, the effects of other relaxation techniques on COPD
patients concur with present study results. Polat and Erguney
observed that reflexology reduces dyspnea and fatigue in COPD
patients by creating physiological relaxation and increasing he-
mostasis [35]. By reducing the severity of fatigue, patients can be
expected to take part in pulmonary rehabilitation programs [3],
increase performance, improve daily activities, and promote self-
care.

An important finding in the present study was that PMR did not
affect the global sleep quality and some of its subscales. Few studies
have explored the effect of PMR on sleep quality, but the studies
conducted on patients with pulmonary arterial hypertension
revealed that PMR had no significant effect on certain health out-
comes such as the physical component of QOL [36,37], or the 6-min
walking distance [37]. The present study showed the effect of PMR
in improving certain subscales of sleep quality, namely subjective
sleep quality, sleep latency, duration of sleep, and habitual sleep
efficiency. Sahin et al. also observed the effect of PMR on global
sleep quality and all of its subscales [19]. Regarding the different
effects of relaxation techniques [22] and PMR on health outcomes
such as sleep quality, it can be inferred that sleep quality is multi-
factorial, such that a review of literature shows that sleep distur-
bance is associated with coughing, dyspnea, COPD severity score
[13], psychological distress and pain [8]. Furthermore, hypercapnia
is a strong stimulant in provoking arousals [12]. Patients in the
present study were in stages 3 and 4, and also almost 42% of them
had comorbidities such as heart disease and diabetes, and these
factors can affect the effect of PMR on sleep quality.

To improve sleep quality, some studies have recommended
considering BMI [15] and interactions between obstructive sleep
apnea (OSA) and COPD [14]. It is worth noting that sleep distur-
bance was considered an inclusion criterion in the present study,
and the severity of sleep disturbance in these patients can affect the
results.
4.1. Limitations

The interactions of dyspnea, OSA, and COPD were not assessed
in the present study, and can be considered in future studies.
Moreover, although PSQI is a valid tool for assessing dimensions of
sleep, it is possible that other factors involved in sleep disturbance
are not assessed with this questionnaire. Thus, studies that include
objective measures of sleep such as polysomnography can help
clarify other sleep parameters such as sleep efficiency or sleep
architecture [14]. Despite sample size adequacy, the present study
was conducted in a clinic, which limits the generalizability of the
results obtained. In the present study, data were collected only
before and after the intervention. Thus, data collection occasions
should be increased in future studies, and this can better reflect
short-term, mid-term, and long-term effects of interventions.

5. Conclusion

The present study showed that eight weeks of home-based PMR
is a valuable intervention for reducing fatigue and improving
certain components of sleep quality in COPD stages 3 and 4 pa-
tients. Management of symptoms is among objectives of nurses
providing care for patients with chronic diseases. Thus, in cardiac-
pulmonary rehabilitation clinics, nurses can teach them relaxation
techniques such as PMR while assessing sleep and fatigue of COPD
patients. Patients can perform these exercises under the supervi-
sion of nurses at home as a complementary therapy. In the present
study, the effect of PMR on patients requiring acute care was not
assessed. It is therefore recommended that factors affecting sleep
and fatigue such as depression, pain, and dyspnea be considered in
the future, and the effect of PMR on the duration of hospital stay,
pulmonary function, perceived stress and also sleep quality in
hospitalized patients be studied.
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