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Abstract

Aim: The aim of this study was to investigate the effect of Progressive Muscle Relaxation Technique on sleep quality
in patients with total hip arthroplasty. Design: A non-randomized quasi-experimental model was used in this study. Methods:
Data were collected using a Personal Information Form and the Turkish translation of the Visual Analog Sleep Scale (VAS
Scale). The data was analyzed using percentages and t-test. Results: In comparison with the mean VAS Scale scores between
the experimental and the control groups, no significant difference was found between the mean VAS Scale scores of the
patients before the surgery and on the night of surgery (p > 0.05). However, a statistically significant difference was found
between the mean VAS Scale scores in the first and second postoperative days between groups (p < 0.05). Conclusion:
The study found that progressive relaxation exercises improve the quality of sleep. The routine use of progressive relaxation

exercises is recommended for patient care plans.

Keywords: relaxation techniques, sleep quality, total hip arthroplasty.

Introduction

The physical and mental health of an individual
depends on the fulfillment of basic needs such as
breathing, nutrition, excretion, shelter, and sleep
(Birol, 2004). Sleep is one of the basic requirements
of life and is vital in maintaining an individual’s
physical and psychological well-being. Sleep is
a type of rest that causes body renewal and changes
in mental status (Bergamasco & Cruz, 2007; Senol
et al., 2012; Yilmaz et al., 2008). Sleep is affected
by health  status and external environmental
factors of individuals (Potter & Perry, 2010; Yilmaz
et al., 2008). Health impairment and changing
environmental factors affect sleep patterns negatively
(Onler & Yilmaz, 2008). As a constantly changing
environment, hospitals are unfamiliar places that lead
to stress in patients, negatively affecting sleep
patterns (Hoey et al., 2014; Karagozoglu et al., 2007;
Ye et al., 2013). Sleep disruption in the acute hospital
setting has been widely reported in the literature
(Missildine et al., 2010; Yilmaz et al., 2008). Clinics
also affect the sleep patterns of patients at various
levels (Onler & Yilmaz, 2008; Yilmaz et al.,
2008). Tranmer et al. (2003) reported that patients
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in surgical clinics (hip and knee replacement)
experience more sleep disturbances than patients
in medical clinics (patients treated for dialysis
oracute myocardial infarction). In addition,
sleep problems of patients vary depending
on environmental factors, symptoms, and symptom
management (Hultman et al., 2012). Lane and Anne
East (2008) showed in their study that surgical
patients  experience  sleep  problems  due
to environmental noise, pain, and anxiety. Yilmaz
et al. (2008) stated in their study conducted
inmedical and surgical clinics that patients
hospitalized in orthopedic clinics mostly had sleep
problems. Previous studies have reported that patients
who have undergone total hip arthroplasty (THA)
complain of sleep problems (Krenk et al., 2012;
Wylde et al., 2011). Poor quality of sleep can
cause physiological and psychological changes
inindividuals. Sleep can also have an effect
on the blood pressure levels. It has been shown that
an individual who is sleepless for one night has
a higher systolic blood pressure value than
an individual who slept normally (Lane & Anne East,
2008). Sleep problems can cause fatigue, decreased
concentration, depression, irritability, pain, muscle
tremors, and constipation in patients (Lee et al.,
2015). Early detection of sleep problems of patients
and resolution of sleep problems prevent such
problems from occurring (Hoey et al., 2014). It is
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important, therefore, that nurses possess the ability
to identify nightly sleep disorders in patients
in orthopedic and trauma clinics and perform
the actions necessary to influence the healing process
positively (Yilmaz et al., 2008). Nurses use both
pharmacological treatments and non-pharmacological
methods to reduce or eliminate sleep problems
in patients (Missildine et al., 2010). Pharmacological
methods involve prescription sleeping pills. Side
effects such as mood disorder and anxiety may be
seen in patients taking medication for sleep disorders.
For this reason, nurses should recommend non-
pharmacological methods to patients and educate
patients on this issue (Valente, 2015). Non-
pharmacological methods used by nurses include
massage, music, aromatherapy, and relaxation
exercises to relieve patients’ sleep problems (Taylor
et al., 2001). Robinson et al. (2005) stated that
massages, aromatherapy, warm drinks, and relaxation
exercises are helpful for patients who have
trouble sleeping in hospital. Non-pharmacological
nursing interventions such as relaxation exercises,
massage, and cold/hot compress applications
applied to patients after surgery help reduce
the individual’s fear, anxiety, and pain (Biiyiiky1lmaz
& Asti, 2013). Progressive muscle relaxation
technique (PMRT), which is often used as a non-
pharmacological method, was first described
by Jacobson in 1920. PMRT involves contraction and
relaxation of the main muscle groups with regular
breathing techniques. It is stated in the literature that
in order to provide PMRT benefits, it is necessary
to practice PMRT systematically, regularly, and for at
least one week (Baltas & Baltas, 2005). However,
PMRT is an easy-to-learn and non-invasive method
in the clinical setting (Eti Aslan, 2014). There were
studies in the literature that indicate alleviation
in skeletal muscle tension and contraction in patients
in surgical clinics with PMRT (Biiyiikyillmaz & Asti,
2013; Pellino et al., 2005; Seers et al., 2008; Topcu
& Findik, 2012). It has been suggested in nursing
practice literature that progressive relaxation
exercises can help improve sleep (Akgiin
& Dayapoglu et al., 2015; Akinc1 & Olgun, 2011;
Dehghan-nayeri & Adib-Hajbaghery, 2011; Kanji
etal.,, 2006; Kumar & Raje, 2014). Nurses should
understand the nature of sleep and carefully evaluate
the sleep quality of hospitalized patients, since the
structure and function of sleep depend on nursing
practices (Lane & Anne East, 2008).

Aim
This study was designed to determine the effects

of PMRT on the sleep quality of patients undergoing
THA.
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Methods

Design

In this study, a non-randomized pretest-posttest
controlled quasi-experimental design was used in
order to determine the effects of PMRT on the sleep
quality of patients undergoing THA. The study was
performed between February 2012 and October 2012
in the orthopedic clinics of a state hospital in Turkey.
The minimum sample size was calculated to be 66 for
repetitive measurements, with effect size of f = 0.35,
a-type error probability of 0.05, and strength of 0.95.

Sample

The target population consisted of 78 THA patients
registered in the two orthopedics units. The patients
were recruited into an experimental or a control
group. The inclusion criteria of the study were: being
18 years old or above, no verbal /audio-visual
communication difficulties or mental disabilities that
prevent understanding of the information provided or
ability to express sleep conditions, no psychological
disorder causing insomnia, no use of sleep
medication, no complications during the study, use
of the same type of anesthesia in surgery, use
of the same pain reliever for postoperative pain
control. The 75 THA patients (38 in the experimental
group and 37 in the control group) who met
the research criteria were included in the study.
During the study, three subjects in the experimental
group were withdrawn (in two cases, due
to complications developed during the research, and
in one case, due to impossibility of performing
PMRT on the second postoperative day).

In addition, two participants in the control group
were dropped from the study because they could not
respond to the questionnaire on the second
postoperative day due to pain and intensive care.
Therefore, a total of 70 patients finished the study
(35 patients in the intervention group, and 35
in the control group).

Data collection

The data were collected using 1) a Personal
Information Form; 2) The Visual Analog Sleep Scale
for evaluating sleep quality.

The Patient Information Form was prepared in line
with the literature to determine the demographic
characteristics and sleep status of the patients.
The form contains a total of ten questions on age,
gender, marital status, surgical history, previous
hospital experience, chronic illness, and sleep
patterns of patients (sleeping habits, the presence
of chronic sleep disorders, methods of coping with
sleeping problems, and conditions that disturb nightly
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sleep) (Onler & Yilmaz, 2008; Verran & Snyder-
Halpern, 1988; Yilmaz et al., 2008).

The Visual Analog Sleep Scale was developed
by Verran and Snyder-Halpern in 1988. Cronbach’s
Alpha values of the three-dimensional scale
developed by Verran and Snyder-Halpern were found
to be 0.82, 072 and 0.73 for discomfort,
effectiveness and  reinforcement, respectively.
The validity of the Turkish scale was confirmed by
Cetinkaya and Karabulut in 2016. The Turkish form
consists of ten items and one dimension. Each item
inthe scale is evaluated with a visual analog
technique consisting of a scale chart ranging from
0 (left side) to 100 mm (right side). The total score
of the scale is obtained by totaling the scores for each
item. Scores on the sleep quality scale range from
0 to 1,000. Increasing scores on the VAS scale
indicate lower sleep quality. The Cronbach’s Alpha
value of the VAS scale is 0.94.

Intervention

After explaining the purpose of the research, data
were collected by conducting face-to-face interviews
with individuals who agreed to participate in the
research. In order to prevent interference and control
group interactions, first the control group data were
collected and then the intervention group data were
collected. The “Personal Information Form” was
given to the control group on admission to the
hospital. The VAS Scale was administered the next
morning. The VAS scale was evaluated for three days
postoperatively. In order to allow the patients
in the control group to benefit from PMRT, training
was provided to the control group on the third day
after their operation. The exercises were performed
with the patients in the afternoon and the evening
of the third day.

The “Personal Information Form” was given to the
experimental group patients on admission to the
hospital. The VAS Scale was administered after
patients had spent a night in hospital. During the first
post-operative day, the VAS Scale was again
administered. After completing the data collection
forms, patients who are admitted to hospital one day
before THA in the experimental group were verbally
trained on how to practice PMRT using the
“Relaxation Exercises CD” prepared by the Turkish
Psychological Association. The CD consists of three
sections. The first ten-minute section of the CD
reviews practices that should be performed. The
second 30 minutes consists of verbal instructions set
to relaxation music, and the third 30 minutes contains
only relaxation music (Boyacioglu & Kabake1, 2011)
Researchers provided patients with a quiet
environment for PMRT (outside of visiting hours and
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nursing interventions). One-on-one training was
given to the patients in line with the commands
onthe CD. During the relaxation exercises, which
continue for 28 minutes on the CD, patients first
contract and relax the muscle groups in the hands,
arms, neck, shoulders, face, chest, abdomen, hips,
and toes. After training, each patient in the
experimental group performed PMRT in the
afternoon (17.00) and evening (20.00) in the first and
second post-operative days. PMRT was performed
in the patient’s room on a portable MP3 player using
earphones, with the sound level adjusted according to
the preferences of the patient. Before the exercise,
itwas ensured that the patient was alone,
the curtains / curtains around the patient’s bed were
closed, the need for evacuation was attended to,
and the room was quiet so that the interventions
(relaxation techniques) could be applied in
a comfortable environment. The VAS scale was
evaluated three days postoperatively after PMRT.

Data analysis

Data were evaluated using the Statistical Package
for the Social Sciences for Windows (SPSS), version
18.0. The study used descriptive statistics (including
numbers and percentages, and mean and standard
deviation) and the Chi-square and t-test to assess
differences between groups. An independent samples
t-test was used to compare VAS Scale mean score.
To compare the average of repeated measurements
for the control and experiment group, a t-test for
paired samples was applied.

Results

In the study, the descriptive characteristics of the
patients in the experimental and control groups were
similar and there was no statistically significant
difference (Table 1).

The comparison of the mean scores of the VAS Scale
is shown in Table 2. There was no statistically
significant difference between the experimental and
control group VAS Scale mean scores on the night
before (t = 0.393; p = 0.696) and on the day of
surgery (t = 0.768; p = 0.445) (p > 0.05). However,
there was a statistically significant difference on the
first (t = 12.411; p = 0.000) and second (t = 8.976;
p = 0.000) postoperative days (Table 2; Figure 1).

There was no statistically significant difference
between the mean scores of the VAS Scale
on the night before and on the day of surgery
(p = 0.262) and the first postoperative day and
the second postoperative day (p = 0.080) in the intra-
group comparison of the patients in the experimental
group. Comparisons of VAS Scale mean scores
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Table 1 Comparison of the descriptive characteristics of the experimental and control groups

Characteristics Experimental (n = 35) Control (n = 35) %25 p-value
n % n %

Gender female 26 74.3 27 77.1 %2=0.07
male 9 25.7 8 22.9 p=0.50

Marital status married 24 68.6 24 68.6 %2=0.00
single 11 314 11 314 p=0.60

Education level illiterate 25 71.4 30 85.7 =212
literate 10 28.6 5 14.3 p=0.12

Previous surgery experience yes 24 68.6 27 77.1 ¥?=0.65
no 11 314 8 22.9 p=0.29

Chronic sleep disorders yes 19 54.3 20 57.1 ¥2=0.05
no 16 45.7 15 42.9 p=0.50

x2 — chi square test statistic; p < 0.05 level of significance

Table 2 Comparison of the preoperative and postoperative mean VAS Scale scores of the experimental and control

groups
VAS Scale assessment time Group mean SD t-test p-value
Preoperative night experimental

_ hp ) g cogtrql | 2232‘11 ?(7)2; 0.393 0.696
N:} : of surgery | Ezﬁterr;:nental ggigé gégg 0768 o 1a
The first postoperatlve-day Ezﬁter:;:nema ggg g’i Z géi att o0
The second postoperative day Eéﬁterr(;:nental ggggg éZ;i 6676 0000

SD - standard deviation; p < 0.05 level of significance

Experimental Control

O Preoperative night

@ Night of surgery

O The first postoperative
day

OThe second postoperative
day

Figure 1 Comparison of the preoperative and postoperative mean VAS Scale scores of the experimental and

control groups

on the night before the operation day and the night
of the operation day (p = 0.000) and the night before
the operation and the second day after the operation
(p = 0.000) were found to be statistically significant
(Table 3).
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When the in-group VAS Scale mean scores of the
control group were compared, the night before and
the first postoperative day were found to be
statistically significant (p = 0.032) (Table 4).
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Table 3 Comparison of the preoperative and postoperative mean VAS Scale scores of the experimental group

VAS Scale assessment time n mean SD t-test p-value
Preoperative night 35 534.94 47.67 i
Night of surgery 35 545.71 52.97 1141 0.262
Night of surgery 35 545.71 52.97
The first postoperative day 35 389.46 24.11 14.854 0.000
The first postoperative day 35 389.46 24.11 -1.802 0.080
The second postoperative day 35 396.24 15.79 ' '
Preoperative night 35 534.94 47.67
The second postoperative day 35 396.24 15.79 14.867 0.000
SD — standard deviation; p < 0.05 level of significance
Table 4 Comparison of the preoperative and postoperative mean VAS Scale scores of the control group
VAS Scale assessment time n mean SD t-test p-value
Preoperative night 35 529.31 70.05 i
Night of surgery 35 534.69 66.36 0.385 0.702
Night of surgery 35 534.69 66.36
The first postoperative day 35 505.54 49.81 2.242 0.032
The first postoperative day 35 505.54 49.81 0.182 0.857
The second postoperative day 35 503.26 68.73 ' '
Preoperative night 35 529.31 70.05
The second postoperative day 35 503.26 68.73 1.459 0.154

SD — standard deviation; p < 0.05 level of significance

Discussion

The aim of this study was to assess the effect
of PMRT on the sleep quality of patients after THA.
In the evaluation of the VAS Scale scores
on the night before the surgery and on the night
of the surgery, it was found that the mean scores
of the experimental and control groups were similar.
Both groups had similar experiences with sleep
disorders, and the difference between them was not
statistically significant. However, in the first and
second postoperative days, the mean VAS Scale
scores of the experimental and control groups were
different, and this difference was statistically
significant.

This study demonstrated a decrease in the mean VAS
Scale score in the experimental group, which applied
PMRT, indicating a high quality of sleep. PMRT is
safe and inexpensive, in comparison to drugs or other
treatments (Akgiin & Dayapoglu, 2015).

In the literature, it has been reported that mental and
physical relaxation approaches have had positive
effects on sleep quality in surgical patients who
experience temporary or short-term sleep disorders
(Floyd et al., 2002). Other studies have also
compared the effects of PMRT in patients with
insomnia and found time spent awake was lower and
quality of sleep was significantly higher in patients
who performed the exercises (Means et al., 2000;
Simeit et al., 2004; Wright et al., 2002). Akgiin and
Dayapoglu (2015) found that chronic obstructive
lung disease patients had increased quality of sleep
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after PMRT. Related literature also suggests that
progressive relaxation exercises improve quality
of sleep (Baltas & Baltas, 2005; Kaynak, 2007).
The findings of this study are consistent with the
literature and the results of these previous studies.
The higher mean VAS Scale scores before the
surgery and on the night of the surgery indicate low
quality of sleep in patients. The mean VAS Scale
score of the experimental group decreased in the first
and second postoperative days. The lower mean VAS
Scale scores in the first and second postoperative
days indicate that quality of sleep improved after
progressive relaxation exercises. Previous studies
have reported that patients after THA experience
sleep problems on the first night after surgery, and
the results of this study supports these reports (Krenk
et al., 2012; Wylde et al., 2011). Studies on various
patient groups indicate that the effects of relaxation
training on sleep quality means in PMRT and control
groups are comparable (Dayapoglu & Tan, 2012;
Demiralp et al., 2010).

The difference between the mean VAS Scale score
on the night of the surgery and on the first
postoperative night was found to be statistically
significant in the control group (p < 0.05). Surgical
patients stated that they had sleep problems due
to anxiety, pain, and position restriction (Onler
& Yilmaz, 2008). In studies evaluating the sleep
quality of patients after major surgery using the
Visual Analog Sleep Scale, Pittsburg Sleep Quality,
and Oguri-Shirakawa-Azumi Sleep Scale it has been
found that sleep quality is worse in the postoperative
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period than in the preoperative period (Gogenur
et al., 2009; Tabuchi & Koitabashi, 2006).

Previous studies have indicated that patients
experience more sleep problems during the day
of surgery, but that sleep problems decrease by the
third postoperative day, through control of the stimuli
(Robinson et al., 2005; Wylde et al., 2011).
The findings of the present study are consistent with
the results of previous studies.

Conclusion

In this study, the effect of PMRT on sleep quality
was evaluated in THA patients. PMRT significantly
improved patients’ sleep quality. In addition,
relaxation techniques are safe and inexpensive to use.
PMRT may be regarded as a time-consuming
intervention in initial education but may not
necessarily be time-consuming when offered in
clinical practice with preoperative training within the
scope of routine nursing care. These effective
interventions should continue to be used in the relief
of sleep problems, in research of nursing
management, and in the application of nursing
practices.
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