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ABSTRACT
المرضى  بين  الساقين  تململ  متلازمة  انتشار  مدى  تحديد  الأهداف:  
السعوديين المصابين بالفشل الكلوي المتقدم والذين يقومون بغسيل 

الكلى.

لغسيل  مراكز  ثلاث  في  المقطعية  الدراسة  هذه  أُجريت  الطريقة:  
يونيو  من  الفترة  خلال  السعودية  المملكة العربية  جدة،  في  الكلى 
المرضى لمقابلات  جميع  فيها  خضع  2013م.  سبتمبر  إلى  2012م  
فردية، وتم تجميع البيانات  بناءً على العوامل الديموغرافية، والتاريخ 
دراسة  لمجموعة  الدولي  والاستبيان  المخبري،  والفحص  الطبي، 

متلازمة تململ الساقين، ومقياس إيبورث للنعاس، واستبيان برلين.

انتشار  معدل  كان  وقد  مريضاً،   355 الدراسة  شملت  النتائج:  
 19.4% المتقدم  الكلوي  مرضى الفشل  بين  الساقين  تململ  متلازمة 
كما اتضح  حاده.  الى  متوسطة  بدرجة  المرض  من  يعانون  غالبيتهم 
أن متلازمة تململ الساقين كانت مرتبطة ارتباطاً واضحاً من الناحية 
الإحصائية بانقطاع التنفس الإنسدادي النومي (p<0.0001) والنعاس 
المفرط  (p=0.009) بناءً على مقياس إيبورث. ولوحظ أن متلازمة 
انقطاع التنفس غير مرتبطة بكفاءة الغسيل، وحدة الغسيل، وتوقيت 
كل  في  الغسيل  ومدة  الأسبوع،  في  الغسيل  مرات  وعدد  الغسيل، 
جلسة. كما لوحظ أنه ليس لأي من الأمراض المصاحبة أي ارتباط مع 
متلازمة تململ الساقين، وأن احتمالات ظهور المتلازمة تزداد بشكل 
ملحوظ مع زيادة مؤشر كتلة الجسم (p=0.001). بالإضافة إلى ذلك 
فقط أشارت الدراسة إلى أن تناول الاسبرين (p=0.037) ومضادات 

التخثر (p=0.035) يزيد من خطر الإصابة بالمتلازمة. 

الفشل  مرضى  لدى  شائعة  الساقين  تململ  متلازمة  تعتبر  الخاتمة:  
المتلازمة  أن  الكلى، كما  لغسيل  يخضعون  والذين  المتقدم  الكلوي 
مؤشر  كلًا من  ويعتبر  لديهم.  النوم  مهماً لاضطرابات  مصدراً  تعد 
كتلة الجسم وتناول الاسبرين ومضادات التخثر من العوامل التي تزيد 

من خطر الإصابة بمتلازمة تململ الساقين بين هؤلاء المرضى. 

Objectives: To determine the prevalence of restless legs 
syndrome (RLS) in Saudi patients with end-stage renal 
disease (ESRD) on hemodialysis. 

Methods: A cross-sectional study was carried out 
in 3 hemodialysis centers in Jeddah, Saudi Arabia, 

between June 2012 and September 2013. All patients 
were individually interviewed and data was collected on 
the following: demographic features, medical history, 
laboratory test, the International Restless Legs Syndrome 
Study Group questionnaire, Epworth Sleepiness Scale 
(ESS), and Berlin Questionnaire. 

Results: Three hundred and fifty-five patients were 
recruited. The prevalence of RLS among ESRD patients 
was 19.4%, with most patients having moderate to 
severe disease. The RLS was significantly associated with 
obstructive sleep apnea (p<0.0001) and excessive daytime 
sleepiness based on the ESS (p=0.009). The RLS showed 
no correlation with hemodialysis adequacy, chronicity, 
frequency per week, and hemodialysis duration per 
session; however, there was a weak negative relation 
between adequacy of hemodialysis and RLS severity. 
None of the comorbidities showed any association with 
RLS. The odds of developing RLS increased significantly 
with an increasing body mass index (p=0.001). 
Administration of aspirin (p=0.037) and anticoagulants 
(p=0.035) were also associated with increased risk of 
RLS.

Conclusion: Restless legs syndrome is common in ESRD 
patients on hemodialysis, and it is an important source of 
sleep disruption. In addition to body mass index, Aspirin 
and anticoagulants may be important risk factors.
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Willis-Ekbom disease or restless legs syndrome 
(RLS) is a sleep-related, sensorimotor, 

neurological disorder that primarily affects the legs.1 
When severe, the disorder can also affect the arms 
and other parts of the body. The RLS is characterized 
by sore sensations in the legs and accompanied by an 
urge to move them, typically in the evening and night. 
It is worse at rest and at least temporarily relieved 
by activity.1,2 The prevalence of RLS in the general 
population ranges from 5-15%.3 It can be idiopathic 
in nature or secondary to conditions such as diabetes 
mellitus, renal failure, iron deficiency anemia, multiple 
sclerosis, and pregnancy. The restlessness experienced 
by patients with RLS can cause problems such as 
insomnia, excessive daytime sleepiness, poor quality of 
life, and depression. In its severe forms, it can develop 
into a chronic and devastating disorder that may require 
long-term treatment. The clinical management of this 
condition is to treat the possible causes as well as to use 
different drugs for symptomatic relief. However, there is 
no definitive cure for this condition. Patients on regular 
hemodialysis (HD) for the management of end-stage 
renal disease (ESRD) are prone to various neurological 
disorders, including RLS. The prevalence of RLS among 
HD patients is approximately 20-30%.4,5 In a Serbian 
study, Nikić et al6 evaluated 166 patients on HD using 
the International Restless Legs Syndrome Study Group 
(IRLSSG) criteria and found that the prevalence of 
RLS was 22.7%. Goffredo Filho et al7 also reported the 
frequency of RLS to be 14.8% among 176 Brazilian 
patients. With regard to our region, Salman8 reported that 
the prevalence of RLS was 20.3% in 123 Syrian patients 
on chronic HD. Finally, Al-Jahdali et al9 conducted the 
single local study on 227 ESRD patients on chronic 
hemodialysis and found that the prevalence of RLS was 
50.2%. This rate was much higher than that reported 
previously in majority of similar studies, particularly in 
light of the fact that the reported percentage of RLS in 
the Saudi population was only 5.2%.10 In this study, 
our aim was to determine the prevalence of RLS among 
a sample of Saudi patients with ESRD maintained on 
regular HD, and to compare the obtained value with 
that previously reported. Additionally, we explored the 
association between the adequacy of hemodialysis and 
severity of RLS symptoms. 

Methods. This was designed as a cross-sectional 
multicenter, descriptive study. Participants were 
recruited from HD units at 3 major general hospitals 
in Jeddah, Saudi Arabia between June 2012 and 
September 2013. These participating hospitals were 
King Abdulaziz University Hospital, King Abdulaziz 
Hospital, and King Fahd General Hospital. Ethical 
approval from the hospital ethical committee and 
written informed consent from all patients was obtained 
before recruitment. This study follows the principles of 
the Helsinki Declaration.

Participation was sought from all ESRD stable 
patients regularly attending HD units between 0700 
and 2300 hours. Patients who were confused, demented, 
and unwilling or unable to participate were excluded 
from the study. Each patient was personally interviewed. 
The administered questionnaire collected data on 
the following: demographic features; comorbidities; 
hemodialysis-related data, includes underlying cause of 
ESRD, frequency of hemodialysis per week, duration of 
each hemodialysis session, and hemodialysis adequacy 
using urea reduction ratio (URR);11 medications; 
Epworth Sleepiness Scale (ESS) score to assess daytime 
sleepiness;12 International Restless Legs Syndrome 
Study Group criteria to diagnose restless leg syndrome;2 

severity of RLS using the Restless Legs Syndrome Rating 
Scale;13 and Berlin Sleep Questionnaire (BQ) to assess 
the risk of sleep apnea.14 In addition, we also recorded 
the results of laboratory tests, including serum levels of 
hemoglobin, calcium, creatinine, and urea before and 
after hemodialysis, glycated hemoglobin, and iron store 
(ferritin). 

Statistical analysis. Data analysis was carried out 
using the Statistical Package for Social Sciences (IBM 
SPSS Statistics for Windows, IBM Corp., Armonk, NY, 
USA) version 21. Data were summarized by calculating 
the mean ± standard deviation for quantitative data and 
by frequencies and percentages (%) for the categorical 
variables. The results were stratified according to presence 
(RLS+) and absence (RLS-) of RLS. Two independent 
samples t tests, or its nonparametric equivalent Mann-
Whitney test was used, as appropriate, to compare the 2 
groups. Chi square test, or Fisher exact test was used, as 
needed, to investigate the association between RLS and 
the various clinical and laboratory factors. Results were 
considered statistically significant if the p-value was less 
than 0.05. The predictive power of the likelihood and 
odds ratio (OR) of RLS for different risk factors was 
estimated using the logistic regression models, while 
controlling for the following confounding variables: 
age, gender, body mass index, smoking, traditional 
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predictors of RLS, and comorbidities that can disturb 
sleep, including anemia, diabetes, hypertension, chronic 
obstructive pulmonary disease, and daytime sleepiness. 
Odds ratios (OR) were reported along with the 95% 
confidence intervals (CI) and p-values.

Results. In all, 355 patients were recruited. The mean 
patient age was 48.5±15.4 years; mean BMI, 25.18±6.88 
kg/m2; and percentage of male subjects, 61%. Most 
patients underwent hemodialysis at least 3 times a week 
for at least 3 hours per session over 78.88±72.35 months 
in average (Table 1). The prevalence of RLS among 
the 355 ESRD patients recruited was 19.4%. Most 
RLS patients (91%) experienced moderate to severe 
symptoms, with a mean severity score of 19.07±9.02 
according to the RLS rating scale. The BMI differed 
significantly in both RLS-affected (RLS+) and RLS-free 
(RLS-) groups (p=0.004). Furthermore, the correlation 
of obesity with RLS was significant (r=0.22, p<0.0001). 
There is a 5% increased risk of RLS per unit increase in 
BMI (kg/m2) (OR=1.054; CI=1.017, 1.094; p=0.004). 
The RLS+ and RLS- groups did not show any significant 
difference in the values of the parameters used to analyze 
the hemodialysis adequacy, including URR, number of 
years on hemodialysis, frequency of hemodialysis per 
week, and duration of hemodialysis (Table 2). However, 
a borderline significant correlation (r=-0.23, p=0.053) 
was noted between hemodialysis adequacy in terms of 
URR and the severity score of RLS.

None of the comorbid diseases, including diabetes 
mellitus (in 35% of the patients) and anemia (in 84% 
of the patients), showed any association with RLS, even 

when the coexistence was controlled. On comparison 
between the patients with RLS and those without, no 
difference was noted in the serum levels of hemoglobin, 
ferritin, calcium, and phosphorus and the renal profile. 
With regard to the coexistence of other sleep disorders, 
21.4% of our sample had excessive daytime sleepiness 
and 46.3% were at a high risk of obstructive sleep 
apnea (OSA) according to the Berlin questionnaire. 
These percentages were significantly higher in the RLS+ 
group than in the RLS  group with p<0.0001 for EDS, 
and 0.009 for OSA risk. Moreover, the high risk for 
OSA was found to be a significant predictor of RLS, 
since the OR for RLS was almost double in high-risk 
OSA patients (OR = 1.99; CI: 1.16-3.40, p=0.013). 
This relationship persisted even after controlling for 
confounders such as age, gender, and smoking (Table 3).

Multivariate logistic regression was used to study the 
likelihood of RLS for different risk factors controlling for 
confounding variables. The ORs were estimated and are 
reported along with the 95% CI and p-values in Table 4. 
Consistent with the findings of the previous analysis, 
BMI and excessive daytime sleepiness continued to 
remain, as expected, the important predictors for 
RLS. Although OSA was a strong predictor for RLS, 
it was not included in the multivariate model due to 
its significant correlation with EDS, where one sufficed. 
A high percentage of patients received supplements 
such as vitamin B complex (62%), iron supplements 
(66%), folic acid (72%), and calcium (81%). The 
correlation status between medications and risk of RLS, 
as expressed in terms of correlation coefficient (r) and 
OR, are summarized in Table 5.

Table 1 -  Clinical and demographic profile for all patients stratified according to the presence 
or absence of restless legs syndrome (RLS).

Variable All patients
n=355

 Affected with RLS
n=69

 Free from RLS
n=286 P-value

Gender M/F (%) 61/39 70/30 58/41 0.09
Mean age (years)      48.5 ± 15.4       48.8 ± 12.4   47.7 ± 15.9 0.55
Mean BMI (kg/m2)    25.18 ± 6.8       27.4 ± 6.8 24.7 ± 6.9   0.004

BMI - body mass index

Table 2 - Hemodialysis-related data for all patients stratified according to the presence or absence of 
restless legs syndrome (RLS).

Variables All patients
n=355

Affected with RLS
n=69

Free from RLS
n=286 P-value

Years on hemodialysis (year) 6.6 ± 6    6 ± 5.3 6.9 ± 6.3 0.27
Frequency of hemodialysis (per week)    2.92 ± 0.32 2.93 ± 0.36 2.92 ± 0.30 0.78
Duration of hemodialysis (hour)    3.08 ± 0.28 3.09 ± 0.28 3.08 ± 0.29 0.89
URR    65.8 ± 57.5 61.7 ± 15.8 65.6 ± 57.2 0.57

URR - urea reduction ratio
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Table 5 - Drugs used by both restless leg syndrome (RLS) affected and RLS free 
groups, and the correlation coefficient for each drug with its significance 
level, as well as odds ratio (OR) with its confidence interval (CI).

Medication Correlation 
coefficient P-value OR 95% CI for OR

Aspirin  0.11    0.037*   1.816 (1.003, 3.289)
Warfarin, or heparin  0.11    0.035* 1.78 (1.006, 3.143)
Insulin -0.10   0.053   0.582 (0.322, 1.052)
Erythropoietin  0.07 0.22 1.40 (0.82, 2.41)
Iron supplements -0.13    0.017*   0.517 (0.301, 0.888)
Vitamin D supplements -0.10    0.047*   0.592 (0.340, 1.033)
Vitamin B-Complex  0.003 0.53   1.017 (0.587, 1.762)
Folic acid -0.037 0.29   0.813 (0.451, 1.463)
Allopurinol  0.06 0.19   1.407 (0.731, 2.710)
Calcium supplements -0.08 0.10   0.619 (0.324, 1.183)

Table 4 - Multivariate logistic regression analysis for independent 
predictors of RLS.

Factors Odds ratio 
(OR)

  95% CI for OR
P-value

Lower   Upper
Age 1.004 0.983   1.025 0.709
Gender 0.745 0.395   1.403 0.362
BMI 1.049 1.006   1.094  0.024*
DM 1.118 0.573   2.180 0.743
Hypertension 1.004 0.499   2.021 0.990
COPD 2.016 0.284 14.326 0.483
Anemia 0.657 0.288   1.498 0.318
EDS 3.047 1.638   5.667  0.000*

BMI - body mass index, DM - diabetes mellitus, COPD - chronic 
obstructive pulmonary disease, EDS - excessive day-time sleepiness based 

on Epworth sleepiness scale

Table 3 - Relation of RLS affected (RLS+) and RLS free (RLS-) patients 
with other sleep disorders.

Sleep disorders All patients
n=355

Affected with 
RLS
n=69

Free from 
RLS

n=286
P-value

EDS 21.4% 41% 17% <0.0001
High risk of OSA 46.3% 60% 43% 0.009

RLS - restless leg syndrome , EDS - excessive day-time sleepiness based on 
Epworth sleepiness scale, OSA - obstructive sleep apnea

Administration of aspirin (p=0.037) and 
anticoagulant drugs (p=0.035) were found to be 
associated with increased risk of RLS. Patients who 
were taking iron supplements were approximately 
50% less likely to get RLS than those not taking them 
(OR=0.517, CI: 0.301-0.888). Similarly, those on 
vitamin D supplements were less likely to be RLS+ 
(OR=0.592, CI: 0.340-1.033). 

Discussion. Our study showed that RLS is a 
common disorder affecting almost one-fifth of ESRD 
patients on HD. In addition, our findings showed that 

RLS had no gender predominance in ESRD patients, 
and that it was manifested as moderate to severe disease 
in most of such patients. The prevalence of RLS noted 
in this study was similar to that reported in many 
other studies, but extremely lower than that indicated 
in the local report (52.8%).9 As shown in Table 6, the 
variability in the reported prevalence of RLS in the 
literature may be due to genetic factors, heterogeneity of 
patient populations studied, and the differences in the 
diagnostic criteria adopted in these studies.15 However, 
the remarkable disparity in the reported prevalence of 
RLS between our study and that of Al-Jahdali et al9 may 
be due to the heterogeneity of the patient populations 
studied (it is worth declaring that their study population 
was recruited from 2 different centers than ours). The 
mean age group in our study population was 10 years 
younger than in their study, since it is well known that 
the prevalence of RLS increases with ageing.16 Another 
factor is that there were more diabetic patients in the 
their study (n=119; 52.4%)than in ours (n=62; 35%), 
in which may contribute to this discrepancy in RLS 
prevalence. The absence of gender difference in our study 
is in contrast with previous studies, which showed female 
predominance,9,17 but is in agreement with others.18 
The pathogenesis of primary RLS seems to be related 
to disturbances in the central dopaminergic system and 
iron metabolism, in addition to genetic factors.19 The 
RLS pathogenesis in patients with ESRD is not well 
understood. Iron deficiency in ESRD may contribute 
to RLS, both by the induction of anemia and by the 
alternation in the dopamine metabolism in the central 
nervous system.6,20 The RLS may also be secondary to 
uremia-related peripheral neuropathy and/or diabetes 
mellitus as the underlying cause for renal failure. High 
serum calcium concentration was also reported to 
be a possible contributor to the pathophysiology of 
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RLS.6 In our report, anemia, iron deficiency (based on 
serum ferritin), and calcium levels were not found to 
be significant risk factors for RLS (Table 5). Although 
previous reports have shown that diabetes mellitus and 
other comorbidities may be independent etiologies of 
RLS, these conditions were not found to be risk factors 
for RLS in the uremic patients enrolled in this study.20-23 
Interestingly, obesity was found to be an important 
risk factor for RLS. There was a 5% increased risk of 
RLS associated with a unit increase in BMI (kg/m2), 
(OR=1.054; CI=1.017- 1.094, p=0.004). In fact, the 
odds of developing RLS for obese patients were triple 
that in normoweight patients (Table 1). This was in 
contrast with a previous study that reported no such 
association between BMI and RLS in hemodialysis 
patients.18 Our finding is consistent with those of 
epidemiological studies that indicated BMI as a risk 
factor associated with a higher likelihood of RLS.24-26 

Gao et al24 conducted a large cohort study and found 
that the OR for RLS were 1.42 (95% CI: 1.3-1.6; 
p<0.0001) for participants with BMI at 23-30 kg/m2 
and 1.60 (95% CI: 1.5-1.8, p<0.0001) for highest 
versus lowest waist circumference.24 Thus, independent 
of all other confounders, obesity and abdominal 
adiposity were associated with increased likelihood of 
RLS.24 This relationship may be due to a decrease in 
number of dopamine receptors in the brain of obese 
subjects, leading to increased risk of RLS.27  Similar to 
previous studies,9,26 the current study showed that RLS 
was associated with other sleep disorders and was an 
important source of sleep disturbance. It also revealed 

that excessive daytime sleepiness (41%, p<0.0001), 
and sleep apnea symptoms (60%, p=0.009) were more 
prevalent in RLS patients.

In our study, similar to some studies8,9,23 and unlike 
that reported by Gigli et al,20 the 2 groups (RLS+ and 
RLS-) did not differ significantly as far as adequacy of 
HD, the chronicity in years, frequency of hemodialysis 
per week, and duration of hemodialysis sessions 
(Table 2). On the other hand, there was a borderline 
significant correlation (r=-0.23, p=0.053) between 
hemodialysis adequacy and severity score of RLS. This 
indicates a weak negative relation between adequacy of 
HD and RLS severity. 

Furthermore, factors that were found to be 
associated with reduced risk of RLS were iron and 
vitamin D supplements (Table 5). Patients taking these 
supplements, approximately 50% for iron and 40% for 
vitamin D, were less likely to develop RLS than others 
(OR=0.517, CI: 0.301- 0.888 for iron supplements) 
and (OR=0.592, CI: 0.340-1.033 for vitamin D 
supplements). Patients on medications for diabetes 
were also approximately 40% less likely to have RLS, 
but the association was barely significant (p=0.053). 
This is not surprising since both iron deficiency and 
diabetes are predisposing factors for RLS.6,21,22 Although 
no evidence was obtained to show that controlling 
diabetes would improve RLS symptoms, previous 
reports support the efficacy of iron replacement in 
treating RLS.29,30 Moreover, the fact that two-thirds 
of the patients were actually on iron supplements may 
have led to an underestimation of the prevalence of 
RLS in our study. On the other hand, the association 
between vitamin D and RLS has been reported in a 
previous study.31 Balaban et al31 compared the vitamin 
D levels of RLS patients and matched them with those 
in controls to explore the link between the vitamin D 
levels and presence/absence and severity of RLS. The 
mean serum 25-hydroxyvitamin D levels were 7.31 ± 
4.63 ng/mL in patients with RLS, and 12.31 ± 5.27 ng/
mL in control subjects (p=0.001). They also reported a 
significant inverse correlation between the vitamin D 
level and disease severity of RLS (p=0.01, r=-0.47).31 In 
addition, hemodialysis patients with RLS were found 
to experience increased muscle atrophy compared to 
RLS free patients.32 This is actually in keeping with 
the findings reported in vitamin D deficiency patients, 
which may reinforce the relationship between vitamin 
D deficiency and RLS.33 More recently, Wali et al34 

reported that vitamin D supplementation improves the 
severity of RLS symptoms and advocated that vitamin 
D deficiency is a potential risk factor for RLS.34

Table 6 - Comparison of the prevalence of restless legs syndrome (RLS) 
diagnosed by International Restless Legs Syndrome Study 
Group in patients with end-stage renal disease, as reported in 
previous studies.

Study Year Country Sample size RLS (%)
Takaki et al35 2003 Japan   490 12.0
Goffredo Filho et al7 2003 Brazil   176 14.8
Gigli et al20 2004 Italy   601 21.0
Siddiqui et al36 2005 UK   277 45.8
Nikić et al6 2007 Serbia   166 23.0
Al-Jahdali et al9 2009 Saudi   227 52.0
Sabry et al37 2010 Egypt     88 42.0
Araujo et al38 2010 Brazil   400 21.5
La Manna et al17 2011 Italy   100 31.0
Salman8 2011 Syria   123 20.3
Tuncel et al39 2011 Turkey      81 12.0
Kutner et al40 2012 USA   210 30.0
Lee et al28 2013 USA   500 26.0
Stefanidis et al41 2013 Greece   579 26.6
Lin et al42 2013 Taiwan 1130 25.3
Wali & Alkhouli (present study) 2015 Saudi   355 19.4
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Interestingly, the administration of Aspirin (p=0.037) 
and anticoagulant drugs (p=0.035) were found to be 
associated with increased risk of RLS. This relationship 
is probably reported for the first time. These medications 
may actually contribute to the pathogenesis of RLS and 
play an important role as new risk factors for RLS in 
ESRD patients. However, a possible mechanism is by 
causing iron deficiency anemia, which is a potential 
side effect of these medications. Further confirmatory 
studies are needed. 

This study was limited by the small sample size of 
RLS+ group (69 patients), which may affect the power 
of detecting a real association between RLS and other 
factors. This could be partly due to a small number 
of patients in each group, whereby the power for the 
statistical tests to detect real differences or association 
with RLS.

Finally, health care providers dealing with renal 
patients should be alert to this common sleep disorder 
that may actually worsen the quality of life of this already 
drained population. It would be worth conducting a 
survey on the awareness of such physicians regarding 
sleep disorders in general and RLS in particular and its 
implementation on patient care. 

In conclusion, RLS is common in ESRD patients on 
HD and it is an important source of sleep disruption. 
In addition, medications and obesity are important 
predictors for RLS.
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