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Abstract

Background: Patients receiving hemodialysis are suffered from several psy-
chological complications, and they required to receive safe, feasible, and ap-
plicable interventions to improve their psychological health. Practicing phys-
ical exercises were used in the literature as a possible intervention to improve
patient’s outcomes. Purpose: The current literature review aimed to evaluate
the effectiveness of physical exercises on psychological status, and sleep qual-
ity among patients undergoing hemodialysis, and to detect the gab in the
Jordanian literature about the effectiveness of practicing physical exercises on
psychological status, and sleep quality among patients undergoing hemodia-
lysis. Methods: The design of the current article was literature review of fifty
studies. Results: The current review revealed that most of the research studies
were conducted to describe the levels and prevalence’s of psychological and
mental complication of hemodialysis process, and to evaluate the impact of
different types and methods of physical exercises on physical, psychological,
and functional outcomes among patients undergoing hemodialysis. However,
there are no agreement about the type, time, and intensity of physical exer-
cises, and its impact on patients’ psychological outcomes. In Jordanian con-
text, there are no experimental studies were conducted about the effectiveness
of physical exercises on psychological status and sleep quality among patients
undergoing hemodialysis. Conclusion: It is imperative for researchers to fill
the gap that existed in the body of knowledge regarding the effectiveness of
physical exercises on psychological outcomes among patients undergoing
hemodialysis in order to improve psychological well-being and improve both
quality of life for patients, and quality of nursing care.
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1. Introduction

End stage renal disease (ESRD) is a chronic and irreversible stage of kidney fail-
ure, which affected more than 430,000 individuals in the United States, and the
majority of them (92%) receiving hemodialysis treatment as renal replacement
therapy for 3 times per week, each time prolonged for 4 to 6 hours [1]. In Jor-
dan, the numbers of patients with ESRD increased from 2636 in 2007 to 5352 in
2016 [2], while the numbers of new cases of ESRD for the year 2016 was 829 pa-
tients. Most of them (98%) receiving hemodialysis treatment [2]. The process of
hemodialysis causes various physical and functional complications due to the
radical changes to their personal life style, recurrent hospitalization, pain, chronic
symptoms, dietary limitations, and fear of death [3], which make them highly
susceptible for various emotional and psychological consequences [4]. Depres-
sion, anxiety, stress, and sleep quality are the most common psychological prob-
lems affecting patients undergoing hemodialysis [4].

The prevalence rate of depression among patients receiving hemodialysis is
ranging from 20% to 60%, while the anxiety and stress levels ranging from 21%
to 48% [4]. Thus, the psychological complications could be deteriorated the
physical functioning [5], and sleep quality among patients undergoing hemo-
dialysis [6]. Therefore, there is a prompt needs to evaluate the available ways to
improve psychological status (stress, anxiety, and depression, and sleep quality)
among patients undergoing hemodialysis.

Practicing physical exercises among hemodialysis patient is considered safe
and feasible, and non-pharmacological intervention to improve the physical and
psychological functioning [7] [8]. Physical exercise is a bodily movement that is
produced by the contraction of skeletal muscles for the upper and lower extrem-
ities [9]. However, physical exercise, consists of walking exercises, resistance ex-
ercises, and aerobic exercises for the patients’ joints according to patients’ ability
levels [9] [10].

The physical exercise significantly improved the quality of life-mental com-
ponent scores [11], and reduced the depressive symptoms [12]. However, there
are disagreement about the type, time, frequency, and intensity of physical exer-
cises, and it impact on the psychological status, and sleep quality. Therefore, the
aims of the current review were to evaluate the effectiveness of physical exercises
on psychological status, and sleep quality among patients undergoing hemodia-
lysis, and to detect the gab in the Jordanian literature about the effectiveness of
practicing physical exercises on psychological ststus, and sleep quality among

patients undergoing hemodialysis.
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2. Method

In this review, the searching process was performed by different national and
international databases including Google Scholar, Scopus, Web of Science,
Science Direct, Pub Med, Med line, CINAHL, EBSCO, Cochrane, in addition to
the research gate web site, using the keywords of “physical exercises”, “psycho-
logical status”, “stress”, “anxiety”, “depression”, “sleep quality”, and “hemodia-
lysis”.

Initially, searching for these key words was performed by the researcher sepa-
rately for each key word, then a new search was performed while adding a new
keyword until including all keywords. Later, the search was performed using all
key words in combination with each other. The Boolean operators (AND, OR)
have been applied to increase the chance of getting the relevant studies, and to
narrow the search results.

The searching process was considered the following inclusion criteria: a) writ-
ten in English, b) studies used experimental designs such as randomized clinical
trial (RCT), uncontrolled trials, and quasi pretest-posttest, and c) published be-
tween 2000 and 2019. Articles were excluded from the review if they were a) in-
complete reports in the form of editorials, b) opinion papers, and c) conference
abstracts. Articles that selected for retrieval were assessed for eligibility criteria
and methodological validity by two independent reviewers prior to be included
in the review. A total of fifty studies were included in the review.

According to Cochrane guidelines for systemic reviews of interventions, firstly
the titles were reviewed. Secondly, abstracts’ eligibility was assessed to be in-
cluded in the review. Then, the available full versions of retrieved studies were
reviewed. The excluded studies that used different types of interventions rather
than physical exercises, and studies that used different outcomes rather than
psychological or sleep related outcomes. Lastly, a PRISMA flowchart was com-
pleted to summarize and describe the selection process (Figure 1).

Articles that selected for retrieval were assessed for eligibility criteria and me-
thodological validity by two independent reviewers prior to be included in the
review. Critical assessment and review for the eligible articles was done with
agreement between the reviewers. Data was extracted from the included articles
using standardized data extraction table using specific details about the study
design, participants, interventions, and outcomes. Then to display the extracted
data, all summarized pages were collected in a one matrix by using word sheet.
Any disagreement was resolved through discussion, or with third party judg-

ment if needed.

3. Results
3.1. Physical Exercises among Patients Undergoing Hemodialysis

Practicing physical exercises among hemodialysis patient is considered safe and
feasible non pharmacological treatment to improve the physical and psycholog-

ical functioning [7] [8]. Physical exercise is a bodily movement that is produced
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Figure 1. Search strategy and outcomes.

by the contraction of skeletal muscles for the upper and lower extremities [9].
Therefore, Practicing physical exercises were indicated for patients with ESRD to
improve the joint flexibility and muscle strength disorders, relive the symptoms
of coordination disorders or renal osteopathy, and promote the cardio-vascular
stability and reduce the arterial hypertension [13].

Physical exercises among patients with ESRD can be performed during the
hemodialysis sessions “intra-dialysis” or between dialysis treatments “extra-
dialysis” at an outpatient health care setting or at fitness centers, or at home [8].
However, the intra-dialysis physical exercise consists of different types of exer-
cises such as warming up exercises, resistance exercises (moving muscle against
forces), or aerobic exercises (which increase breathing and heart rate) [14].
While the extra dialysis exercises, also called the inter-dialysis exercises, consists
of walking, jogging, bicycling, and stair-stepping [15]. However, practicing
physical exercises among patient with ESRD should be started slowly and the
intensity, number of repetitions and exercise duration should be gradually in-
creased according to patients’ ability levels [9] [10].

The Aerobic physical exercise is an exercise that improves oxygen consump-
tion in the body metabolic or energy generating processes, which includes the
range of motion for patients’ joints, except the organ which connected to the

hemodialysis machine, for a maximum of 15 minutes and during the first two
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hours of dialysis, and based on patients’ capacity [16]. These exercises include
performing the range of motion or worming exercises for wrist, elbow, shoulder,
ankle, knee, and hip joints, applying flexion, extension, abduction, adduction,
and rotation (clockwise and counter-clockwise) for each joint [16] [17]. Moreo-
ver, the aerobic physical exercise may include special equipment such as using
the mini bike equipment, which allows the patients to apply the range of motion
exercises for their lower limps for 30-minutes, 3 times a week for 3 months [18].

The resistance physical exercise is a form of strength training in which each
effort is performed against specific opposing force generated by resistance (Ze.,
resistance to being pushed, squeezed, stretched, or bent) [10]. The resistance ex-
ercise is used to increase the size and strength of skeletal muscles, and could
provide significant functional improvement in overall well-being [19]. The re-
sistance exercise training of the lower limps includes applying ankle weights for
knee extension flexion and hip abduction-flexion, the weights can be adjusted in
0.5 - 1 kg/week [16]. When patients performed three sets of exercises successful-
ly, the weight could be increased [19]. However, the literature insisted on the
importance of stopping the physical exercises (warming and aerobic physical
exercises) if the patients feel in any dizziness, headache, palpitations, nausea,
exhaustion, or any other adverse effects to protect them of any suspected com-
plications [8].

The current literature showed that both types of physical exercise (warming
and aerobic physical exercises) have a positive impact on physical outcomes such
as improving inflammatory markers [20], and psychological outcomes such as
depression [7]. Furthermore the literature revealed the feasibility and safety for
conducting the physical exercises during dialysis session [7] [16]. Moreover, the
results of systematic review of clinical trials showed that the intra-dialysis exer-
cises have no significant adverse effects were reported over 30 years of published
evidence [8]. In addition, the effectiveness of intra-dialysis exercise programs
have been evaluated in many published research articles [21] [22]. The results
showed that the exercise during dialysis may have significant impact on physio-
logical, functional, and psychological health [23]. The physical benefits includes
promoting solute removal [22], improving oxygen consumption [24], improving
dialysis adequacy [25], improving C-reactive protein levels [18], and enhancing
serum electrolyte levels (potassium and phosphate) [17]. The functional benefits
includes improving physical fitness [25], improving quality of life [26], and sex-
ual functioning [10].

The impact of intra-dialysis physical exercises on the psychological health was
reviewed in different studies. Rezaei and Colleagues [27] conducted a study
among 51 Iranian participants to assess the effect of regular exercise (warming,
stretching, and deep breathing exercises) for ten weeks at home on depression.
The results showed significant reduction in depression levels after performing
the interventions. Moreover, the levels of anxiety among fourteen hemodialysis
patients were significantly improved after performing the warm up, bicycle er-
gometer, or treadmill exercises in the non-dialysis days, three times weekly for
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12 weeks [24]. In addition, Shimoda and colleagues [12] systematically reviewed
the randomized controlled trials studies that investigated the effects of exercise
training on depressive symptoms among hemodialysis patients. The results
showed that exercise training significantly improved depressive symptoms
among the intervention groups as compared with the control groups. The review
concluded the need to conduct additional high-quality studies that explore fur-
ther association between intra-dialysis physical exercises and psychological va-
riables among hemodialysis patients. Furthermore, Salhab and colleagues [11]
conducted a systematic review and meta-analysis to examine the effectiveness of
physical exercises regarding quality of life, the results concluded significant im-
provement in the quality of life-mental component scores. However, the results
recommended to conduct another types of physical exercises in different geo-
graphical areas such as the Middle East, because most of the reviewed studies
were conducted in western countries [11].

In Jordan, Darawad and Khalil [28] conducted a correlation study among 190
hemodialysis patients to investigate the patients’ perceived exercise benefits and
barriers, the results showed that the perceived exercise benefits were significantly
higher than the barriers, while the most prospective benefits were preventing
muscular atrophy and improving mood. Therefore, these results pointed to the
importance to offer specific interventions to improve hemodialysis patients’ ex-
ercise behaviors. Moreover, around 50% of Jordanian patients with chronic ill-
nesses have an intentional ability to plan for physical exercise, because they are
aware about the benefit and barriers of exercises, while the commitment to exer-
cise plan were significantly correlated with the perceived benefits for the physical
exercises (p > 0.05) [28] [29]. In addition, the literature concluded that the Jor-
danian population is physically inactive [30]. However, searching different lite-
rature revealed no experimental studies were found about the effectiveness of
physical exercises as a coping strategy for patients with chronic illnesses.

The nurses working in hemodialysis unites have the major role in the day-to-
day patient care and management. Therefore, they have a significant role in en-
couraging and facilitating patients undergoing hemodialysis to improve their
physical and psychological health [31]. However, the nephrology nurses work in
facilitating the intra-dialysis exercise and maintaining the patients’ physical
health [32]. On the other hand, there is a gap between the benefits of physical
exercise and applying the exercise programs in hemodialysis units [33]. The lite-
rature showed that the barriers of implementation an intra-dialysis physical ex-
ercise may include different factors such as lack of time, potential exercise-related
injury, lack of exercise training skills, and believing that providing intra-dialysis

exercise is not nurses’ responsibility [32].

3.2. Physical Exercises and Psychological Status among Patients
Undergoing Hemodialysis

Patients with ESRD and receiving hemodialysis treatments experienced less in-

volvement in social, occupational, and recreational activities, which make them
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had a wide range of somatic and emotional symptoms [34]. The combination of
disturbing physical symptoms and psychological complications result in signifi-
cantly development of depression, which found to be ranged from 20% to 60%
[4]. This variation could be referred to the measures of depression, location of
date collection, and sample size [35]. In Jordan, more than 48% of the Jordanian
patients undergoing hemodialysis treatment had mild to severe depression, and
depression were higher among females, married patients, un employed or retired
patients, and those with low educational levels [36]. However, the existing re-
sults supposed that the prevalence rates of depression among patients under-
going hemodialysis is significantly increasing, and there are prompt needs to
find effective strategies to overcome such psychological problem [37].

The prevalence rate of anxiety ranged from 21% to 48% [38]. Moreover, the
higher levels of anxiety were significantly correlated with females, increased pa-
tients’ age, low level of education, retirement status, poor financial situation, and
co-morbidities [39]. However, the disparity in prevalence’s of anxiety reflects the
differences in the screening methods and variation in patient’s populations [40].

Stresslevelsin patients undergoing hemodialysis were found more than 51%
[41]. In another study, Dumitrescu, Géarneatd, and Guzun [42] showed that
60.9% of hemodialysis patients had moderate to severe stress, and the level of
stress were significantly associated with pain, anxiety, age, and income [43].
However, the level of stress varies according to different factors such as gender,
educational levels, and employment status [44]. In Jordan, Ahmad and Nazly
[45] reported that patients receiving hemodialysis treatment have high levels of
psychosocial stress, while, the most common stressors were limitations on time
and place for vacation, limitation of fluid intake, and length of dialysis treatment
[45].

Physical exercise programs, which include Aerobic, and walking exercises,
may have a beneficial effect on mental health in patients with ESRD [4]. The in-
tra-dialysis exercise training program for 10 months will improve the quality of
life in both physical functioning and psychological status among patients un-
dergoing hemodialysis treatment [46]. In another study, the exercise training
program for one year has a significant impact in reducing the emotional distress
among patients with ESRD [47]. Furthermore, providing physical activity on pa-
tients undergoing hemodialysis, which consists of elbow flexion/extension, fo-
rearm supination/pronation, wrist circumduction, fingers flexion/extension, an-
kle rotation, toes flexion, extension and hyper extension, were found to be sig-
nificantly reducing the levels of depression and improving the quality of their
life. However, the results recommends to support these finding with other expe-
rimental studies using different approach of physical exercises [38].

Shimoda and colleagues [12] conducted a systematic review and meta-analysis
of randomized controlled trials that conducted about the effects of supervised
exercise on depressive symptoms in hemodialysis patients, the review consisted
of only five trials with exercise programs ranged from ten weeks to six months

included both intra-dialysis and extra dialysis exercise programs, the results
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showed that exercise training was significantly improve depressive symptoms
compared with control groups, however, the systematic review concluded to
conduct additional high-quality studies including different ways of intra-dialysis
physical exercises to support these findings [12]. Recently, Zhao and colleagues
[48] conducted an up-to-date systematic review of the literature to evaluate the
effects of exercise on depression among patients with ESRD. The study revealed
that exercise can improve depression. However, more studies are needed to con-
firm the appropriate types of exercise and optimal time for patients with end-
stage renal disease.

Kouidiand colleagues [47] evaluated the effectiveness of physical exercises
such as cycling from 30 to 60 minutes on the levels of anxiety among hemodialy-
sis patients, the results showed that the levels of anxiety was significantly re-
duced in experimental group than control group. Moreover, a systematic review
that conducted about the effectiveness of extra-dialysis physical exercise inter-
ventions, the results revealed that exercise intervention is significantly reduces
the anxiety levels. However, the review concluded to conduct other type of
physical exercises and to confirm the appropriate types of exercise and optimal
time for patients with end-stage renal disease [48].

Santhi and colleagues [38] found that regular exercise program, such as per-
forming range of motion exercises for upper and lower joints for the period of 2
months, had significantly reduced the level of stress among 14 patients under-
going hemodialysis. However, searching various data bases, there are no national
or international studies were found regarding to the effectiveness of physical ex-
ercises on the psychological status among Jordanian population. Moreover, the
specific types of physical exercises and optimal time for practicing physical exer-
cises were not confirmed in the literature. Therefore, there is a need to evaluate
the effectiveness of physical exercises on the psychological status among Jorda-

nian hemodialysis patients.

3.3. Physical Exercises and Sleep Quality among Patients
Undergoing Hemodialysis

Patients with end-stage renal disease and undergoing hemodialysis treatment
have common disturbances in their sleep quality [49]. The prevalence rates of
sleep problems among this population ranges from 50% to 80% [50]. Distur-
bances of sleep quality includes insomnia, restless leg syndrome, sleep disor-
dered breathing, and excessive daytime sleepiness [51]. Several factors may cause
disturbances in sleep quality; these factors include pain, dietary restrictions, fa-
tigue, dyspnea, cramps, metabolic abnormalities, peripheral neuropathy, ad-
vanced age, and emotional problems [52]. The disturbances of sleep quality were
greater among female sex, elderly age, patients with physical or psychological
comorbidity, and it was associated with lengthy time on dialysis [51].
Furthermore, Cengic and Colleagues [53] reported that seventy-three percent
of patients undergoing hemodialysis had poor sleep quality on weekly basis, of

them, the average sleep duration was 4.9 hours, and the average sleep latency
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was 48.2 min, also the results showed that the most common sleep disturbances
were insomnia (84.5%), day and night sleep reversal (39.0%), and excessive day-
time sleepiness (34.0%).

The sleep disturbances have an important influence on the quality of life [54],
and it had been significantly associated with mortalities among patients under-
going hemodialysis [55]. Moreover, disorders of sleep quality are usually asso-
ciated with behavioral and psychological complications of ESRD. Uzzal [6]
showed significant association between depression and Insomnia. Also, the poor
sleep quality was greater among patients with high levels of depression [56], and
low dialysis adequacy [57]. In Jordan, up to the existing knowledge, there are no
available studies described the levels of sleep quality among hemodialysis pa-
tients.

While the sleep disorders are common in hemodialysis patients, and it can af-
fect the quality of life and various health outcomes, different research articles
tried to find possible ways to improve the sleep quality such as physical exercise.
Afshar et al. [38] conducted an experimental study to evaluate the effectiveness
of aerobic training exercises on sleep quality among patients with ESRD, the re-
sults revealed that sleep quality was improved after 8 weeks in training groups,
and the study recommended further research studies about the effectiveness of
different kinds of physical exercises. Another study assessed the predictors of
sleep quality among hemodialysis patients, the results showed that physical ex-
ercise is a predictor for sleep quality [51]. However, the effectiveness of physical
exercises on sleep quality levels were not confirmed by the literature, and the
appropriate types of exercise and the optimal time for practicing the physical
exercises among hemodialysis patients were not clearly articulated in the litera-

ture.

4. Conclusions

It is clear from the reviewed studies that patients undergoing hemodialysis had
several mental and psychological complications which affecting their quality of
life and sleep quality. However, the health care providers, including nurses, are
responsible for improving the physical, psychological, and functional levels for
patients undergoing hemodialysis through encouraging them to practice safe,
feasible, and effective interventions. Practicing physical exercises were found to
be effective intervention to improve the mental health and quality of life among
patients undergoing hemodialysis, while there are no agreement in the reviewed
studies about the type, time, frequency, and intensity of physical exercises, and
its impact on psychological status (stress, anxiety, and depression), and sleep
quality among patients undergoing hemodialysis.

In Jordanian context there are lack of evidence based studies conducted about
the levels of psychological status and sleep quality among patients undergoing
hemodialysis, and there are no experimental studies evaluated the effectiveness
of physical exercises on psychological status and sleep quality among patients

undergoing hemodialysis. Therefore, the current review recommends nurses and
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researchers to conduct further research projects in future about the effectiveness
of special physical intervention program on several psychological and functional

health outcomes.
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