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Abstract 
Background: Hemodialysis (HD) patients typically have a variety of negative consequences, including restless leg 
syndrome (RLS), which can be caused by the medical procedure or the end stage of renal failure. Exercises like resisted 
exercise and stationary aerobic cycling can help relieve HD-associated symptoms.  
Aim: The effectiveness of aerobic versus resisted exercise on RLS severity in HD is unknown, so this study aimed to assess 
this aim.  
Methods: Sixty non-obese HD patients (from both sexes) patients with RLS were allocated from the Hemodialysis Unit 
of a Local General Hospital in El-Behirah Governorate. All patients were a regular HD therapy more than one year. The 
International Restless Leg Syndrome Study Group (IRLSSG) questionnaire was used to diagnose RLS in the affected HD 
patients. Ages of patients ranged from 35-45 years old. Patients were randomly and equally assigned into 2 groups: group 
A and group B, n = 30 patients for each group. Both groups received stretching exercise, massage program, and usual 
medical care for 12 weeks. Additionally, group A (n=30) received moderate-intensity intradialytic 30-miunte aerobic 
exercise (cycling of lower limbs) using horizontal cycle ergometer during the first two hours of dialysis, three times weekly. 
Group B (n=30) received 30-minute resistance exercises for lower limbs using ankle free weights for 30 minutes, during 
the first two hours of dialysis session, three times weekly.  
Outcome: RLS severity was assessed via IRLSSG questionnaire before and after 12 weeks.  
Results: Both forms of exercise significantly improved RLS severity in the two groups but the improvement was greater in 
group A.  
Conclusion: It could be concluded that both forms of exercise, aerobic or resisted exercise, improve RLS complaints in 
HD patients, but aerobic exercise recorded the highest improvement in RLS severity. 
Keywords: Exercise, restless leg syndrome, hemodialysis 
 
1. INTRODUCTION 
 Hemodialysis (HD) is the process of passing blood through dialysis venous catheters using a dialysis 
fluid solution in an HD apparatus. The patient receives their blood back after external filtration.  As 
chronic renal failure sets in, HD aims to eliminate waste materials including urea from the patient's 
blood as well as to free water [1]. 
The end stage of renal failure or the administered therapy sometimes results in a variety of problems for 
HD patients, including restless leg syndrome (RLS) [2].   
 RLS, a sleep-related sensory-motor problem, is identified by pins and needles, burning in the deep calf 
area between the knee and ankle joints, and insect crawling, which are among the unbearable 
discomforts associated with it.  Physical exercise relieves or eradicates RLS, which has uncommon 
circadian rhythms [3].  
Physical activity in general is prescribed to improve different physical and mental aspects in patients in 
chronic diseases [4-13]. The effects of altering lifestyles, such as engaging in aerobics or resistance 
training, have been examined in some recent studies.  Mobility may help in relieving syndrome's 
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symptoms, which tend to manifest or aggravate during periods of immobility and rest.  As a result, 
moderate exercise may be beneficial.  Symptom-relieving exercises include swimming, walking, massage, 
stretching, resistive exercise, and stationary aerobic cycling [14]. The impacts of aerobic versus resisted 
exercise on RLS symptoms in HD are indefinite, so this study aimed to assess this aim. 
 
2. MATERIALS AND METHODS 
Approved ethics 
This study is authorized by the Cairo university ethical committee. Medical Helsinki ethics were 
followed in this comparative trial.  
Inclusion criteria 
Sixty non-obese HD patients (from both sexes) patients with RLS were allocated from the Hemodialysis 
Unit of a Local General Hospital in El-Behirah Governorate. All patients were a regular HD therapy 
more than one year. The International Restless Leg Syndrome Study Group (IRLSSG) questionnaire 
was utilized to diagnose RLS in the affected HD patients. Ages of patients ranged from 35-45 years old. 
Exclusion criteria 
Exclusion criteria involve: cancer patients, cardiac disease patients, chronic inflammatory autoimmune 
disease, Infectious illness (HIV/AIDS, hepatitis B or C, etc), patients undergoing complementary 
managements/therapies (herbs, yoga, massage, vibration therapy, pneumatic compression, 
aerobic/resisted exercise, stretching exercises, aromatherapy, hot application, acupuncture, acupressure, 
etc..) for RLS within the last 6 months, patients with neurological disorders, patients with bad habits 
(smoking, alcohol and drug abuse), patients with diagnosed psychogenic diseases, patients with diabetes, 
cardiovascular/respiratory diseases, or other hepatic disorders (hepatic cancer, hepatitis, etc.), and 
patients with musculoskeletal disorders of lower limb (osteoarthritis) that may be present with RLS. 
Interventions 
Patients were randomly and equally assigned into two groups: group A and group B, n = 30 patients for 
each group. Both groups received stretching exercise, massage program, and usual medical care for 12 
weeks. Additionally, group A (n=30) received moderate-intensity intradialytic 30-miunte aerobic exercise 
(cycling of lower limbs) using horizontal cycle ergometer during the first two hours of dialysis, three 
times weekly. Group B (n=30) received 30-minute resistance exercises for lower limbs using ankle free 
weights at 60% of three repetition maximum (RM) for 30 minutes, during the initial two hours of 
dialysis session, three times weekly 
Assessment of RLS as main outcome of this study 
International Restless Legs Syndrome Study Group Rating Scale (questionnaire): The IRLSSG 
questionnaire is a valid tool used to diagnose RLS. It comprises ten items with a rating from 0 (no effect) 
to 4 (extremely severe effect). It categorizes the severity of RLS into mild (0-10 points), moderate (11-20 
points), severe (21-30 points), or extremely severe (31-40 points) [15]. 
Statistical analysis  
All data were analyzed by the SPSS version 23. Chi squared test was employed for comparing sex 
distribution. All data were normally distributed (Based on Smirnov's test). Quantitative data were 
displayed as mean ± SD. The paired T test was utilized for comparing within-group RLS, while the 
unpaired T test was conducted for comparing both groups. A significant P-value was defined as ≤ 0.05. 
 
3. RESULTS 
Basic data 
For group A, thirty HD patients with RLS were included in this group. Their mean ± SD age, weight, 
and height were 39.7±3.32 years, 63.12±7.84 kg, and 159.3±5.34 cm, respectively. 
For group B, thirty HD patients with RLS were included in this group. Their mean ± SD age, weight, 
and height were 39.6±3.15 years, 64.66±6.34 kg, and 158.63±6.01 cm, respectively. 
Comparing the basic data of patients of both groups before starting treatments revealed no significant 
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variation across groups in age, weight, and height (p > 0.05). Sex distribution was not significantly 
different across groups before starting two forms of exercise training (p >0.05) 
 
Within-group comparison of IRLSSG questionnaire before and after 12 weeks 
The mean± SD value of IRLSSG questionnaire before treatment of group A was 22.47±2.36, and that 
after treatment was 11.23±2.98. The mean difference between before and after intervention was 11.23 
and the percentage of change was 50%. There was a significant decrease in the IRLSSG questionnaire 
after treatment in comparison with before treatment (p<0.05) (Figure1). 
The mean±SD value of pre-treatment of IRLSSG questionnaire of group B was 21.23±3.1 and that post-
treatment was 15.2±4.54. The mean difference between pre- and post-treatment was 6.03 and the 
percentage of change was 28.4%. There was a significant decrease in IRLSSG questionnaire after 
treatment in comparison with before treatment (p<0.05) (Figure1). 
Between-group comparison of IRLSSG questionnaire before and after 12 weeks 
Comparing pre-treatment mean difference (1.23) of IRLSSG questionnaire across groups indicated no 
significant difference (p > 0.05). Also, comparing after treatment mean difference (-3.97) of IRLSSG 
questionnaire across groups indicated a significant change (p < 0.05). 
 

 
Figure (1). Mean of IRLSSG questionnaire before and after treatment of both groups 
 
4. DISCUSSION 
More research is necessary to determine the fundamental mechanisms via which exercise helps 
hemodialysis (HD) patients with RLS symptoms. This impact can be explained by a number of theories.  
First, by increasing blood flow, exercise is known to enhance circulation, which may help with peripheral 
hypoxia, which is believed to be an underlying contributor to symptoms of RLS [16].  Second, it is 
believed that exercise alters neurotransmitter systems, specifically the opioid and dopamine circuits [17], 
which are both linked to the pathogenesis of RLS. 
Furthermore, uremic toxins, which are prevalent in HD patients and may contribute to the 
development of RLS, may be reduced with exercise [18].  
 Exercise's psychological benefits could be another process, since increases in depression ratings imply 
that physical activity's positive impacts on mental health could potentially help with symptom relief [19]. 
 Lastly, muscle training through stretching and strengthening exercises may help ease some of the 
physical manifestations of RLS by reducing muscle tension and pain. Alongside, these processes 
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demonstrate the complex role that exercise plays in helping this population treat RLS. [20]. 
One possible explanation for the decrease in RLS and periodic limb motion brought on by resistance 
exercise is the known exercise effect on the beta-endorphin pathway.  Beta-endorphins are opioids that 
reduce pain and enhance feelings of wellbeing.  It is well recognized that the pathophysiology of RLS 
involves the opioid system in the brain, and that RLS was successfully decreased by opioid medication. 
The thalamus of individuals with idiopathic RLS was shown to have lower levels of beta endorphins, 
which is crucial since it confirms the theory that the endogenous opioid system plays a role in the 
pathophysiology of the condition. Thus, it appears probable that the discharge of beta-endorphins 
brought on by exercise may be the cause of the decrease in RLS following periods of resistive exercise 
[21]. 
The symptoms of RLS and depression scores in uremic patients were reduced by a 6-month exercise 
training program that was just as successful as a 6-month low-dose dopamine agonist therapy [22]. 
Supporting the presented results, aerobic exercise or stretching program was indicated to be efficient in 
decreasing RLS manifestations in patients with primary RLS [23]. 
Supporting the findings, in adults on maintenance HD, regular performance of aerobic exercise 
improved RLS [24]. Supporting the results, 24-session supervised aerobic exercise training in five cases 
with severe RLS produced clinically meaningful changes in their RLS severity in all individuals [25]. 
Aerobic and lower body resistive training can help manage RLS symptoms, as demonstrated by 
Aukerman et al. [26]. After six weeks, they discovered that RLS symptoms were improved, and they 
persisted throughout the entire twelve weeks of the intervention. 
In accordance with the findings, RLS severity at baseline and the completion of 16 weeks of aerobic 
exercise in seven HD patients with RLS significantly improved [27]. 
 
5. CONCLUSION 
Both aerobic and resistive exercise were proven to alleviate RLS complaints in HD patients; however, 
aerobic exercise showed the greatest reduction in RLS severity. 
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