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ABSTRACT 

Insomnia, anxiety, and fatigue are more common in hemodialysis patients than in healthy people and affect patients' 

quality of life. In the present study, the  effects of progressive muscle relaxation (PMR) and aerobic exercise on anxiety, 

sleep quality, and fatigue in patients with chronic renal failure undergoing hemodialysis were evaluated. In this double-

blind clinical trial, 100 hemodialysis patients were randomly assigned to three groups: PMR, aerobic exercise, and 

control. Patients performed relaxation and aerobic exercise daily for 60 days. Questionnaires of anxiety, sleep quality, 

and fatigue were completed by participants before and after the interventions. Data were analyzed by Stata software. 

PMR program significantly decreased general anxiety, trait anxiety, state anxiety, and Beck anxiety and aerobic exercise 

significantly reduced beck anxiety. PMR program and aerobic exercise both significantly improved sleep quality in 

hemodialysis patients. PMR program significantly reduced Rhoten fatigue but did not affect Piper fatigue. Aerobic 

exercise had no effect on Rhoten and Piper fatigue. Results showed better function of PMR compared to aerobic exercise 

in improving the symptoms of anxiety, sleep disorders, and fatigue in hemodialysis patients. Given that fatigue and sleep 

quality cause severe anxiety and somehow undermine quality of life in hemodialysis patients, taking into account non-

pharmacological treatments such as aerobic exercise particularly PMR is a highly economical but efficient and 

efficacious strategy to manage several problems of these patients. Healthcare teams can incorporate these safe programs 

in care designs.  
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INTRODUCTION 

Incidence and prevalence of chronic renal failure (CRF) 

is increasing worldwide and has recently been threatening 

global health. Currently, over 5.1 million people 

worldwide are able to survive only through hemodialysis, 

peritoneal dialysis, and kidney transplant and are 

estimated to double within the following decade. Over 

360000 patients with end stage renal disease, increasing 

by 5.12% each year, are living In Iran with 80 million 

population1,2.  Although enhanced dialysis techniques in 

the recent years has caused increase in the longevity of 

the patients with CRF, these techniques may bring about 

several physical and mental complications prevention of 

which can lead to improved quality of life among the 

patients3.  

Fatigue is one of the most common side effects of 

hemodialysis and the most important nursing diagnosis in 

CRF patients. The prevalence of this debilitating 

symptom which is the leading stressor among 

hemodialysis patients has been reported to be 60-90%3. 

Fatigue causes physical, social, and psychological 

dysfunction and adversely affects daily life and quality of 

life4. Different studies have demonstrated significant 

association between fatigue and demographic, laboratory, 

clinical, and social variables such as underlying diseases 

particularly diabetes, taking hypnotic drugs, low sleep 

quality, nutritional deficiencies, physiological changes, 

abnormal serum levels of urea, hemoglobin, and albumin, 

hemodialysis-related concerns including low-sodium 

dialysis solution and high-speed ultrafiltration as well as 

psychological factors such as depression5. 

Certain factors in hemodialysis patients such as dietary 

restrictions, reduction in physical function, changes in 

social life, job loss, impotence, feeling unwell, pain, 

medications, treatment costs, and fear of death are 

associated with prevalence of psychiatric disorders 

particularly depression and anxiety1. Besides that, the 

levels of albumin and pro-inflammatory cytokines have 

been reported to be significantly and positively associated 

with development of psychiatric disorders in 

hemodialysis patients6. A study reported the prevalence 

of anxiety, depression, and stress in hemodialysis patients 
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to be 63.9%, 60.5%, and 51.7% and in patients 

undergoing kidney transplantation to be 48.6%, 39%, and 

38.4%, respectively7. Anxiety and depression in these 

patients cause declined quality of life and increased risk 

of mortality6.   

Sleep is needed to remain healthy and restore 

neurological, immune, and musculoskeletal systems. 

Approximately, 25-36% of healthy adults suffer from 

sleep disorders while 40-85% of CRF patients suffer from 

these disorders that is much higher than its prevalence 

rate in general population8. Accumulation of uremic 

toxins, anemia, and nightly hypoxia are some of the 

reasons for sleep disorders among these patients. Some of 

the effective factors are anxiety, sadness, worry, and 

history of depression9. Sleep disorders affect individual 

physical and mental function adversely and cause 

executive, cognitive, and memory dysfunctions2.  

Given that management and treatment of fatigue, sleep 

disorders, and mental problems due to hemodialysis using 

chemical drugs are mainly costly and are associated with 

side effects, it is necessary to seek out appropriate 

alternative treatments. Recently, supplementary and side 

effect-free therapies such as aerobic exercise and 

progressive muscle relaxation (PMR) to treat physical 

and mental disorders due to chronic diseases have 

attracted researchers' attention. Programs of PMR and 

aerobic exercise are inexpensive and accessible 

treatments whose efficacy has been demonstrated for 

patients with multiple sclerosis disease10 and cancer11,12 

as well as the elderly13-15. These programs could be 

beneficial for hemodialysis patients as well. The effects 

of PMR program in relieving anxiety and improving 

quality of life have been demonstrated in some 

studies16,17. The present study was conducted to 

investigate the effect of aerobic exercise on relief of 

anxiety, fatigue, and sleep disorders in comparison with a 

PMR program. 

 

MATERIALS AND METHODS  

In this double-blind clinical trial, 100 patients with CRF 

referred to the Hemodialysis Ward of Hajar Hospital, 

Shahrekord in 2016 were selected according to 

convenience sampling and randomly assigned to three 

groups: aerobic exercise, PMR, and control. The 

inclusion criteria were signing the informed consent form 

to participate in the study, history of undergoing regular 

hemodialysis for at least 12 months, lack of suffering 

from severe neuromuscular diseases, depression, severe 

and unmanaged underlying diseases, lack of taking 

antidepressants and anti-anxiety and hypnotic medicines, 

lack of participating in exercise or non-pharmacological 

programs within the past 6 months, and being able to 

perform interventional exercises. All patients signed the 

informed consent form of participation in the study and 

the study protocol was approved by the Ethics Committee 

of the Shahrekord University of Medical Sciences.  

After making necessary coordinations, the data on 

demographic characteristics such as age, gender, marital 

status, educational level, occupation, and history of 

undergoing hemodialysis in month and year were 

gathered. To conduct intervention in the PMR group, the 

procedure of performing the program was explained to 

the patients for the first time as they were undergoing 

hemodialysis, and recorded CDs were distributed among 

the patients so that the PMR program was conducted 

during hemodialysis session and under the supervision of 

the researcher. By this way, the defective performance of 

the patients could be corrected; besides that, the 

researcher's phone number was given to the patients so 

that they could call the researcher to resolve the potential 

problems related to implementation of the program. Then, 

the patients were asked to perform the PMR program in 

the same way at home every day for 60 days using the 

CD. To achieve this purpose, before going to sleep at 

night, the patients displayed the CD and contract and then 

relax the muscles of each part separately as they were 

lying down with accordance to the respective instructions.  

In the aerobic exercise group, the predetermined exercise 

was performed in the presence of researcher for the first 

time and then after delivering initial explanations as the 

patients were undergoing hemodialysis. If necessary, the 

defective performance of the patients was corrected and 

the patients were asked to perform the exercise in the 

same manner for the next eight weeks. To ensure that the 

patients do not forget the procedure of performing the 

exercise, a checklist of the exercise was developed and 

delivered to the patients. The researcher's phone number 

was given to the patients so that they could call the 

researcher to resolve the potential problems related to 

performance of the exercise. The patients were asked to 

perform the exercise at a certain time of the day so that 

they had enough time to complete the program. The 

researcher supervised the implementation of the exercise 

program and followed up the patients once every two 

weeks through telephone call or in person so that the 

patients would be encouraged to continue implementing 

the exercise program or excluded from the study if they 

did not adhere to it for more than two days a week.  

The mean scores for sleep quality, anxiety, and fatigue 

before and after the interventions were determined. To 

investigate sleep quality, Pittsburgh Sleep Quality Index 

with validity and reliability already confirmed by 

Ağargün et al.18 was used. To investigate anxiety, 

Spielberger and Beck Anxiety Inventory with already 

confirmed validity and reliability19,20 was used. In 

addition, Piper and Rhoten Fatigue Scale whose validity 

and reliability had been confirmed in a number of 

studies21-22 was used to measure fatigue.  Data collected 

analyzed by Stata software version 13 using ANOVA, 

chi-square and t-test. 

  

RESULTS  

One hundred hemodialysis patients (64 women and 36 

men) hospitalized in the Hemodialysis Ward of Hajar 

Hospital were enrolled in this clinical trial and randomly 

assigned to three groups: aerobic exercise (n: 32), PMR 

(n: 33), and control (n: 35). The patients’ Mean ages in 

PMR group was 56.12 year and in aerobic exercise was   

54.31 years and in control group was 55.22 years. The 

patients performed the aerobic exercise and the PMR  
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program on a daily basis for eight weeks. Table 1 shows 

the demographic characteristics of the studied patients. 

The mean scores for anxiety, depression and sleep quality 

before and after the interventions are shown in Table 2. 

According to the findings, general anxiety, trait anxiety, 

state anxiety, and Beck anxiety were significantly lower 

after the intervention than before in the PMR group 

(p<0.05). In the aerobic exercise group, Beck anxiety was 

significantly lower after the intervention than before 

(p<0.05) but Piper fatigue was not significantly different 

between before and after the intervention. The mean 

score for sleep quality decreased significantly after the 

intervention in the PMR and aerobic exercise groups, 

which represents the significant improvement of sleep 

quality (p<0.05). 

 

DISCUSSION  
The present study investigated the effects of aerobic 

exercise and PMR on anxiety, sleep quality, and fatigue 

in CRF patients undergoing hemodialysis. The findings of 

this study indicated that aerobic exercise caused 

significant relief of Beck anxiety and improvement of 

sleep quality in the hemodialysis patients but had no 

significant effect on these patients' fatigue. It has been 

argued that aerobic exercise causes increase in oxygen 

intake and intensification of the process of producing 

energy. The beneficial effects of aerobic exercise on 

atherosclerosis, insulin sensitivity and increased HDL-C 

level have been demonstrated23. In addition, aerobic 

exercise has been reported to exert beneficial effects on 

the functioning of the body, quality of life, cardiovascular 

diseases, anemia, cholesterol levels, and insulin resistance 

in CRF patients24.   

Kouidi et al. reported that aerobic exercise was associated 

with reduced symptoms of anxiety and depression and 

enhanced quality of life in hemodialysis patients25. Reid 

et al. study indicated that aerobic exercise exerted 

beneficial effects on sleep disorders and consequently 

quality of life among the elderly15. A clinical trial showed 

that bicycle ergometer, treadmill, and stationary bike of 

upper limb three 60-minute sessions per week for four 

months caused significant relief of anxiety and depression 

as well as significant improvement of quality of life in 

hemodialysis patients26. In the current study, consistent 

with previous studies, the aerobic exercise caused 

significant relief of anxiety and improvement of sleep  

quality in the hemodialysis patients. This study is the first 

to provide evidence on the beneficial effects of aerobic 

exercise on sleep quality of hemodialysis patients.  

In the light of the findings of the current study, the PMR 

program caused significant relief of general anxiety, trait 

anxiety, state anxiety, Beck anxiety, and Rhoten fatigue,  

and improvement of sleep quality in the hemodialysis 

patients, which is consistent with previous studies.  

Table 1: Demographic characteristics of the studied hemodialysis patients. 

Variable Groups Significance 

CD Case Control 

Sex male 22 21 21 0.826 

female 11 11 14  

Education Illiterate 11 7 14 0.117 

Primary education 9 7 11  

Secondary education 4 8 3  

High school diploma 9 8 3  

Academic 0 2 4  

Occupation Civil servant 0 1 1 0.206 

Labor 2 0 2  

Farmer 3 5 7  

Retired 6 4 4  

Self-employed 11 9 7  

Miscellaneous 2 2 1  

Housewife 9 11 13  

History of 

hospitalization 

.00 10 11 11 0.937 

 1.00 8 10 9  

 2.00 2 3 3  

 3.00 5 4 3  

 4.00 2 0 3  

 5.00 6 4 6  

Smoking yes 14 12 8 0.206 

no 19 20 27  

Marriage Single 2 3 1 0.080 

 Married 29 27 26  

 Divorced 0 2 0  

 Widow/Widower 1 0 5  

 Miscellaneous 0 0 1  

* Significant difference at p<0.05. 
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Yildrim et al. investigated the effect of a PMR program 

(PMRT) on anxiety level and sleep quality among 

hemodialysis patients. The mean score for anxiety before 

and after the PMR program was derived 43.6±5.9 and 

31.1±5.6, respectively, with a significant difference. 

Yildrim et al. study demonstrated that the PMR program 

caused a significant improvement of quality of life and 

relieved anxiety among CRF patients16. A study 

investigated 38 hemodialysis patients undergoing PMR 

program self-training using videotape and reported 

significant reduction in anxiety levels compared to 

controls27.  

Saeedi et al. investigated the effect of PMR on sleep 

quality of hemodialysis patients, and found that the mean 

total score for sleep quality after the PMR was 

significantly lower than that before the PMR. Moreover, 

the scores for dimensions of sleep quality (except for 

taking hypnotic drugs) were significantly lower before 

the PMR than after17. Rambod et al. study indicated that 

PMR program caused significant improvement of sleep 

quality and decreased use of hypnotic drugs8. There are 

some controversies about the action mechanism of PMR 

effect on insomnia in hemodialysis patients. It is argued 

that uremia, anxiety, worry, and depression play an 

important role in emergence and development of 

insomnia in hemodialysis patients. Given that PMR can 

relieve anxiety, depression, and stress in hemodialysis 

patients, this type of exercise seems to help improve sleep 

quality of these patients as well.   

The effects of the PMR on fatigue in hemodialysis 

patients have not yet been investigated. Dimeo et al. 

reported that the PMR exercise program could improve 

physical function and reduce fatigue levels in cancer 

patients undergoing surgery12. Demirlap et al. study 

demonstrated the positive effects of PMR in reducing 

fatigue among patients with breast cancer undergoing 

chemotherapy11. The present study too demonstrated the 

positive effects of the PMR program in reducing fatigue 

in the hemodialysis patients.   

 

CONCLUSION  

The PMR program caused significant relief of general 

anxiety, trait anxiety, Beck anxiety, and Rhoten fatigue 

and improvement of sleep quality in the hemodialysis 

patients. The aerobic exercise caused significant relief of 

Beck anxiety and improvement of sleep quality in the 

patients. Taken together, the PMR program was more 

Table 2: Comparison of mean scores of anxiety, fatigue, and sleep quality between before and after the intervention 

in the groups of the study. 

Significance After intervention 

Mean (standard 

deviation) 

Before intervention 

Mean (standard 

deviation) 

Groups of study Variable 

<0.001 62.87±12.59 80.45±21.59 Progressive muscle 

relaxation 

General Anxiety  

0.13 68.87±11.83 75.32±22.76 Aerobic exercise 

0.44 74.34±11.67 77.14±18.03 Control 

<0.001 30.12±8.05 39.03±11.93 Progressive muscle 

relaxation 

State anxiety  

0.09 33.51±5.92 36.83±11.12 Aerobic exercise 

<0.001 36.68±6.10 58.51±20.59 Control 

<0.001 32.93±5.99 43.09±13.06 Progressive muscle 

relaxation 

Trait anxiety  

0.21 35.15±7.67 38.25±12.13 Aerobic exercise 

0.01 37.81±7.11 43.96±11.73 Control 

<0.001 30.21±5.56 41.60±12.97 Progressive muscle 

relaxation 

Beck anxiety  

0.01 31.73±13.17 37.80±13.12 Aerobic exercise 

<0.001 31.61±7.58 41.45±10.76 Control 

0.055 42.26±22.74 63.71±49.35 Progressive muscle 

relaxation 

Piper fatigue  

0.77 59.92±28.87 57.67±39.33 Aerobic exercise 

0.33 81.17±32.55 83.85±35.89 Control 

<0.001 3.96±2.23 6.28±2.67 Progressive muscle 

relaxation 

Rhoten fatigue  

0.08 4.37±1.62 5.46±2.89 Aerobic exercise 

0.40 6.2±2.15 6.65±2.66 Control 

<0.001 4.57±1.74 11.26±2.53 Progressive muscle 

relaxation 

Sleep quality  

<0.001 4.26±1.65 10.92±1.81 Aerobic exercise 

<0.001 11.09±2.72 11.74±2.39 Control 

* Significant difference at p<0.05. 
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efficient than the aerobic exercise to reduce anxiety level, 

fatigue, and sleep disorders in the hemodialysis patients.  
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