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ABSTRACT 
 

OBJECTIVE: To observe the frequency and various ris k factors associated with restless legs 
syndrome (RLS) in haemodialysis (HD) patients and t o evaluate various factors associated with 
RLS. 
DESIGN OF THE STUDY: Cross-sectional study. 
PLACE & DURATION: Department of Nephrology, dialysi s unit, Isra University Hospital and Hi-
rani Dialysis Centre, Hyderabad. Duration from 15-5 -2011 to 27-7-2012. 
METHODS: The criteria of the international restless  study group used to diagnose RLS, while 
John Hopkins restless legs 4 points severity scale was used to assess severity of RLS. All pa-
tients were reinterviewed and clinically examined b y qualified neurologist. In this study 100 pa-
tients were included from two dialysis centre. The following data were collected: age, sex, dura-
tion of dialysis, cause of end stage renal failure,  BUN, creatinin, serum sodium, serum potas-
sium, serum calcium, serum phosphates, Hemoglobin, ferritin, albumin, and PTH level. 
RESULTS: The clinical and biochemical data of 100 p atients from 137 were available. RLS was 
present in 32 patients (32%). Mild 16 (50%), modera te 12 (37.5%) and severe R.L.S was present 
in 4 (12.5%) patients respectively. We found associ ation with increasing duration of dialysis and 
high calcium. 
CONCLUSION: The frequency of R.L.S in our dialysis patients is 32%. Results showed RLS is 
associated with increasing duration of dialysis and  high calcium. More studies are required to 
see association of RLS with other factors like fema le gender, diabetes, and low iron. 

KEY WORDS: Restless legs syndrome, haemodialysis, p revalence, calcium.   

INTRODUCTION 

Restless syndrome (RLS) is “characterized by a dis-
tressing irresistible urge to move the legs that is 
brought on by rest (sitting or lying down)” (1). It is sen-
sorimotor disorder that has profound effect on sleep 

(2). Patients may use a variety of terms to describe the 
sensations such as “Creepy-Crawly legs” and others. 
It is relieved by movement and by continued move-
ment such as walking.  
Review of literature showed that, among general 
population aged 65 years or older , prevalence of RLS 
is highly variable ranging from 5.5% (3,), to 9.8%. While 
it ranges from 12.2 to 34.2% in Haemodialysis pa-
tients (6, 7, 8). These figures indicates that RLS is not 
only commonest but also most uncomfortable disorder 
for patients on HD. Regarding causes of RLS, familial 
inheritance, deficiency of iron, and abnormalities of 
the dopaminergic system in the central nervous sys-
tem have been proposed(9). A familial inheritance for if 
RLS supported by observation that 50% of patients 
with RLS have a first relative affected by syndrome (10-

14). 
The involvement of dopaminergic system is supported 
by the fact: 1) most symptoms respond to treatment 
with dopaminergic agents and 2) dopamine receptor 
antagonists that cross blood brain barrier exacerbate 

the symptoms. On the other hand cause(s) of RLS in 
patients having heamodialysis is still obscured (15).  
The results of a large prospective study with 6 years 
of follow-up showed that greater the risk of developing 
depression, higher is the risk of developing RLS (16). 
Rationale was see the RLS in HD patients. 
HD patients having RLS, the parathyroid hormones 
(PTH) found significantly lower and serum phosphate 
may be higher in comparison to those patients on HD 
but having no RLS (6, 8). Other studies found no signifi-
cant difference of PTH and serum phosphate levels in 
these patients (17). There is improvement is symptoms 
of RLS, after iron supplements in patients with low 
serum ferritin levels (18, 19). Frequent blood donation is 
also presumed to be associated with RLS but no as-
sociation is found in one study (20). 

PATIENTS AND METHODS  

The patients after having written consents enrolled in 
this study. These were form two dialysis centre. Isra 
University Hospital dialysis centre and Hirani dialysis 
centre at Hyderabad. Patients were taken from both 
sexes of any age. Those patients were on dialysis for 
less then 3 months excluded from this study (n = 21). 
Those patients having symptoms mimic to RLS before 
start of dialysis were excluded from this study (n=21). 
The detailed history, examination and relevant investi-
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gations were done of each patient. 
The criteria of “The International Restless Legs Study 
Group” (2) was used to diagnose RLS. The diagnosis 
of RLS is based on following 4 criteria:  
1). A desire to move the limbs often associated with 
paresthesias or dysesthesias.  
2). Symptoms by activity.  
3). Motor restless, and  
4). Nocturnal worsening of symptoms.  
All patients were interviewed and clinically examined 
by a qualified neurologist. The severity of RLS was 
assessed by, 4 points “John Hopkins” restless legs 
severity scale (21). Rating were (0) none, (1) Mild-when 
symptoms are during sleep period or at bed time. 
Symptoms may occur within 60 minutes before the 
usual bedtime or simply at the time of going to bed or 
during the night after in bed (2) Symptoms occur in the 
evenings (after 6pm). These may start at any time 
between 6pm and the usual bedtime. (3) Symptoms 
may start in the afternoon or may be present whole 
day. The data for each patients was collected, includ-
ing age, gender, duration of dialysis, weekly erythro-
poietin dose, weekly intravenous iron dose, pre dialy-
sis haemoglobin (Mean of 3 months) ferritin, blood 
urea, serum creatinin, serum sodium, serum potas-
sium, total calcium (corrected for albumin, phosphate), 
intact parathyroid hormone (PTH) . Urea reduction 
ratio (URR) was calculated according to standard 
methods. The data of patients with and without RLS 
was compared. 

Statistical analysis 
The data was analysed result is presented in terms of 
frequency, percentage mean with standard deviation 
of qualitative type of data. The Mann-Whitney U-test 
the Chi-square test was used for statistical analyses; p 
< 0.05 was considered statistically significant. 

RESULTS 

Total number of patients were 137 who were on regu-
lar Haemodialysis for more than 3 months at either 
dialysis centre were approached at the time of the 
study, and other 100 patients participated in this 
study, 55 were male (55%) and female 45 (45%), age 
ranged from 10 to 70 years. (Mean = 45.06). In our 
study RLS was present in 32 patients (prevalence 
32%), including 18 males and 14 females. 16 (50%) of 
the 32 patients with RLS had mild, 12 (37.5%) had 
moderate and 4 patients had severe RLS (12.5%). 
The clinical data of patients with and without RLS are 
shown in table I. 
It shows that patients having more duration of dialysis 
have more prevalence of RLS. Age, female gender 
and any particular cause of ESRD, particularly diabe-
tes showed no significance. The laboratory data are 

shown in table 2, RSL group serum calcium was sig-
nificantly higher, while no significant difference of in-
tact PTH, serum phosphate, and ferritin was seen in 
both groups. 

TABLE I: CLINICAL DATA OF PATIENTS WITH 
AND WITHOUT RLS  

TABLE II: LABORATORY DATA OF PATIENTS 
WITH AND WITHOUT RLS (MEAN ± SD) 

NS = Non Significant 
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RLS 

(n = 32) 
NON RLS 

(n=68) 
P VALUE  

Mean age 
(years) 

45.06±9.01 46.60±12.20 > 0.05 N.S 

Male   18/32 37/68 > 0.05 N.S 

Female 14/32 31/38 > 0.05 N.S 

Mean dura-
tion of HD 
(Months) 

27.72±6.93 21.75±5.18 0.0001** 

Diabetic 
Nephrology 

16 (50%) 32 (47%) > 0.05 N.S 

Hypertension 9 (28.11%) 23 (33.8%) > 0.05 N.S 

Chronic 
Glomeru-
lonephrits 

4 (12.5%) 8 (11.76%) > 0.05 N.S 

Renal stone 
disease 

3 (9.39%) 5 (7.35%) > 0.05 N.S 

Primary cause (Disease)       

 RLS Non-RLS  P Value  

Hemoglobin g/dl 9.14±1.90 9.11±2.14 > 0.05 N.S 

Ferritin ng/ml  252±1.90 234 ± 191 > 0.05 N.S 

Serum creatinine 
mg/dl 

10.23±2.62 10.40±2.255 > 0.05 N.S 

Blood urea nitrogen 
(mg/dl) 

69.3 ± 15.1 69.2 ± 15.2 > 0.05 N.S 

Serum sodium 
(mmol/L) 

135.88±4.38 136.79±5.87 > 0.05 N.S 

Serum Potassium 4.28 ± 0.54 4.29 ± 0.52 > 0.05 N.S 

Serum Phosphate 
(mg/dl) 

5.37 ± 1.14 5.40 ± 1.11 > 0.05 N.S 

Serum Calcium 
(mg/dl)  

9.07 ± 0.86 8.49 ± 0.88 <0.0003  ** 

Intact parathyroid 
hormone (Pg/ml) 

315 ± 188 321 ± 194 > 0.05 N.S 

Serum Albumin (g/dl) 3.76 ± 0.52 3.83 ±0.99 > 0.05 N.S 
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DISCUSSION 

Although RLS has been addressed in general popula-
tion but so far no study has been done for RLS in 
Haemodialysis (HD) patients in Pakistan. Therefore 
this is the first study that has been discussed the RLS 
in Haemodialysis patients. It shows that RLS in Paki-
stan is under recognized, misdiagnosed and mal-
treated (22). The result of this study showed that fre-
quency of RLS in HD patients is 32% which is signifi-
cant. However it shows considerable variation in dif-
ferent part of the world and is reported between 12.2 
to 34.2% (6, 7, 8) in different international studies. In di-
alysis patients diagnosis of RLS is important because 
it cause significant disturbance to many patients (20, 24) 
and in order to diagnose there is world wide well ac-
cepted criteria of “the International Restless Legs 
Study Group”. 
We observed in our study that increasing duration of 
dialysis and increased levels of serum calcium were 
independently associated with RLS. The three other 
studies have same observations regarding association 
between RLS and increasing duration of dialysis (25, 26, 

27). But other studies have not supported these find-
ings (28, 29, 30). This may be because of low prevalence 
of RLS in these studies. One might speculate the ac-
cumulation in dialysis related amyloid. Further studies 
may support this association. 
The laboratory data are shown in table 2. Calcium was 
significantly higher in RLS group then in Non RLS 
groups, while the other data did not differ significantly. 
The higher calcium was also seen in patients on dialy-
sis patients (27, 30) and correction with erythropoietin 
and iron shown improvement (27)  in our study including 
other studies failed to shown association of anemia 
with RLS(28, 29). In contrast to previous studies, our 
study did not show any association of RLS with diabe-
tes,(24) increased phosphate (30) and increased PTH 
levels (19). There was not shown females having higher 
prevalence of RLS in our study, in contrast to several 
other studies.(25, 32, 33)      

CONCLUSION 

RLS is common in haemodialysis patients and it is 
more frequent in patients having prolonged duration of 
dialysis and high calcium level. More studies are 
needed for association of other factors like gender, 
deficiency increased body weight, further attention 
that may lead to better understanding of RLS.   
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