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Abstract 
Objective:   
Restless leg Syndrome has adverse effects on sleep quality. The study intended to find out 
the incidence of Restless Leg Syndrome (RLS) in Type-2 diabetic patients and its 
relationship with Quality of Sleep. 
Material and Methods:  
The population under study consisted of 203 patients attending three major hospitals in 
the city of Lahore, Pakistan. RLS was diagnosed by consulting the criteria defined by the 
“International Restless Legs Syndrome”. The Pittsburgh Sleep Quality Index scale 
assessed the quality of sleep. Subjects were interviewed using these questionnaires to 
determine the presence, frequency & severity of RLS symptoms and their effect on the 
quality of their sleep. 
Results:  
Out of 203 patients, 66 were males, 137 were females. Present results revealed that RLS 
was present in 65% of patients. The Pittsburgh Sleep Quality Index (PSQI) showed that 
155 out of 203 participants were poor sleepers, and 48 were good sleepers. The 
disturbances in the sleep were found more among the patients with RLS than non-RLS 
(86.36% Vs 57.7%). A positive association was found between RLS and sleep quality. 
Conclusion: 
The findings of this study demonstrated that the occurrence of RLS was very high among 
diabetic patients, and RLS is strongly associated with poor quality of sleep. 
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INTRODUCTION 
Restless leg syndrome (RLS) is a sleep disorder that is associated with unpleasant 
sensations like tingling, creepy-crawly sensations in the legs during rest with worsening 
of symptoms in the evening and is relieved by movement. The severity of RLS varies, and 
symptoms can come and go (Khan et al., 2018). Restless Leg Syndrome is diagnosed by 
the presence or absence of the following criteria: an urge to move the legs typically 
associated with uncomfortable and disagreeable sensations in the limbs. These sensations 
commence on rest and deteriorate with episodes of rest and in-activity (Kalra and Gupta, 
2018). Symptoms mainly consist of painful or burning sensations deep in the lower legs, 
which compel the person to move his legs. More than the eighty percent of RLS patients 
present with involuntary jerky muscle movements and “Periodic Limb Movements” 
during Sleep (PLMS) (Katsi et al., 2014). RLS prevalence is high in the elderly ranging 
from 10-35% (Zobeiri and Shokoohi, 2014). 
Diabetes mellitus is considered as the most common causes of sensorimotor disturbances 
and peripheral neuropathy (Basharat et al., 2017). Previous researches on the prevalence 
of RLS in Type 2 Diabetes show different results having a wide range from 8.8 to 27% 
(Siddiqi et al., 2015). Compared to the general population, the risk of developing RLS is 
4-4.4 times more common in diabetic patients (Zobeiri and Shokoohi, 2014). End-stage 
renal disease also have a high association with RLS (Kalra and Gupta, 2018). RLS in 
diabetic patients adversely affects their mental health and alarmingly increases their risk 
of developing anxiety and depression (Merlino et al., 2010).  
Type 2 diabetes mellitus (T2DM) has been linked with a higher incidence of sleep 
disorders, which may be due to disease itself or secondary complications or co-morbidities 
associated with diabetes (Khandelwal et al., 2017). Sleep-related symptoms are the most 
common and most devastating symptoms experienced by patients with RLS. Sleep, both 
in quantitaty and qualitaty, is impaired by RLS (Modarresnia et al., 2018). Initiating and 
maintaining sleep is severely disturbed in RLS due to discomfort caused by it. This leads 
to altered daytime functioning of the patients with inadequate and substandard quality of 
sleep (Merlino et al., 2007). 
RLS is a common co-morbidity in patients with diabetes, and it can negatively disturb the 
quality of sleep in the patients suffering with RLS. RLS significantly burdens sleep quality 
and quality of life (QoL), physical health, and health-related costs. However, this condition 
is frequently underdiagnosed. Moreover, understanding of the association between 
diabetes and RLS is a crucial to stop and treat complications of diabetes (Modarresnia et 
al., 2018). This study aims to find the prevalence of Restless Leg Syndrome (RLS) 
amongst Type 2 Diabetes patients of Lahore and its association with sleep quality. 
 
MATERIALS & METHODS 
A cross-sectional study design was used for the study. Patients diagnosed with Type 2 
Diabetes mellitus and over 40 years of age were included from Jinnah Hospital Lahore, 
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Nawaz Sharif Social Security Hospital Lahore and Services Hospital Lahore. Patients with 
Gestational diabetes, endocrine diseases, chronic renal failure, Parkinson's disease, iron 
deficiency anaemia and pregnancy were excluded. Informed consent was obtained from 
patients after the approval. Patients were asked regarding their demographic aspects, past 
medical & family history and medication use. 
Restless Legs Syndrome Screening Questionnaire (RLSSQ) based on the International 
RLS Study Group (IRLSSG) criteria and Pittsburgh Sleep Quality Index (PSQI) was used 
to collect data. Both of these questionnaires were reliable as per studies in the literature 
review. 
Data analysis: Statistical Package analyzed the data for Social Sciences (SPSS) version 
20.0. Categorical variables were expressed in the form of a frequency table and 
percentages. Chi-square was used to find the association between Restless leg syndrome 
(RLS) and quality of sleep.  A p-value less than 0.05 was set a significant. 
 
RESULTS  
Out of 203 participants, 66 (32.5%) were males, and 137 (67.5%) were females in this 
study. RLS Screening Questionnaire score showed that out of 203 Type-2 diabetes patients 
who were part of this study, 132 (65.02%) were positive for RLS, and 71 (34.98%) patients 
did not have RLS, as shown in Figure 2 and Figure 3. 

 
Figure 1: Gender Distribution of the Type-2 Diabetics 

 
Pittsburgh Sleep Quality Index (PSQI) was used to assess sleep quality in type 2 diabetes 
patients. Calculation of Global PSQI score showed that 155 (76.4%) of 203 participants 
were poor sleepers and 48 (23.6%) of them were good sleepers as shown in Figure 3. 
When participants were asked about the reasons for trouble sleeping the most significant 
reason was pain (in legs) experienced by 85 (64.39%) participants three or more times a 
week and by 47 (35.61%) participants once or twice a week. Another prominent reason 
was to get up to use the bathroom given by 40.4% of participants about three or more times 
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a week. 34.48% (70 out of 203) participants go through multiple awakenings in the middle 
of night or they wake up early in the morning (i.e. arousals) three or more times a week.  
Increased sleep latency was another reason for sleep disturbances. About 34.5% of 
participants said that it took more than 30 minutes (even up to 2 to 3 hours) to fall asleep 
at night for three or more times a week. Other reasons that play their role in trouble 
sleeping were coughing or snoring and feeling too hot or cold at night. 

  
Figure 2: Distribution of the RLS in Type-2 Diabetics 

 
 
 
 
 
 
 
 
 
 

Figure 3: Pittsburgh Sleep Quality Index (PSQI) in Type-2 Diabetics 
 
Table 1. Association of RLS with Quality of Sleep 

Parameters Total scoring 
of RLSSQ 

Global PSQI 
score 

Total Scoring of 
RLSSQ 

Pearson Correlation 1 0.321 

Sig. (2-tailed)  0 

Global PSQI Score 
Pearson Correlation 0.321 1 

Sig. (2-tailed) 0   
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Chi-square test was used to find the association between RLS and quality of sleep. Our 
values are different from the expected count, which shows an association between RLS 
and quality of sleep. The value of r is .321 and the correlation is significant i.e. P=0.000 
(P= <0.05) so we can certainly say that both the RLS and Quality of Sleep are associated 
(Table 1).  
 
DISCUSSION 
In our study prevalence of Restless leg syndrome in type 2 diabetic patients was 65.02% 
(132 out of 203) which was significantly higher than prevalence ranging from 5 to 15% of 
the general population as suggested by Zucconi and colleagues (Zucconi and Ferini-
Strambi, 2004). A previous studies reported that the prevalence of RLS among people with 
diabetes was not different than in controls  (Skomro et al., 2001). But our study showed a 
high prevalence of RLS in type 2 diabetic patients. Merlino and colleagues diagnosed the 
RLS based on IRLSSG and reported a prevalence of 17.7% in their study population of 
diabetic subjects(Merlino et al., 2007). Lopes and coworkers reported a comparatively 
higher frequency of RLS in 27% of the diabetic subjects(Lopes et al., 2005), which is still 
lower than the frequency we found in our study. 
Restless leg syndrome had been reported to be higher in female subjects and to increase 
with age(Lopes et al., 2005). In this study, among 203 participants, 137 were females, and 
66 were male. 92 out of 137 females were RLS positive, whereas 40 out of 66 males were 
RLS positive. This study showed that more females with Type 2 diabetes were suffering 
from RLS than male diabetic patients. 
After many years of onset of Type 2 Diabetes mellitus, RLS appeared as a long-term 
complication of diabetes. RLS causes unpleasant sensations making it very difficult to 
initiate or maintain sleep. As seen in patients of Restless leg syndrome (RLS), chronic 
sleep deficiency was a predictor of mortality (Rajender et al., 2016). In this study quality 
of sleep was evaluated by using Pittsburgh Sleep Quality Index (PSQI). The results 
showed that 155 (f=76.4%)  out of 203 participants have a poor quality of sleep (>5 Global 
PSQI Score), which is similar to much extent with other studies reporting 46-71 % of the 
patients with PSQI scores above 5(Knutson et al., 2006, Luyster and Dunbar-Jacob, 2011) 
but was significantly higher than 38% as suggested by Morteza and his  team 
(Shamshirgaran et al., 2017). 
Norma and colleagues reported that the patients with RLS had found twice the global PSQI 
scores as compared to the participants without RLS (significant results as 12.8 vs 6.7) and 
in the persons PSQI component scores, participants with Type-2 diabetes diagnosed with 
RLS showed significantly poorer subjective sleep quality, sleep latency and daytime 
dysfunction (Cuellar and Ratcliffe, 2008).This study showed a significant association 
between Restless leg syndrome and quality of sleep. 114 (f=56.15%, p=0.000) of the total 
203 participants were those who have Restless leg syndrome (RLS) and their quality of 
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sleep was poor. These results clearly showed a strong link between RLS and how adversely 
it affects the quality of sleep of T2DM patients. 
Interestingly, RLS comes out to be one of the important factors linked with chronic 
sensory-motor disorders. In clinics, it may be unrecognized or misdiagnosed, and thus 
leads to poor management of these patients. Importantly, it had an adversarial influence 
on the control and management of diabetes and leads to poor health outcome. 
Consequently, poor sleep quality, more drug consumption for pain in the evening or night, 
more prone to fatigability and anxiety related symptoms are associated with it. It may lead 
to development of hypertension and CVS diseases if untreated. The medical professionals 
are less aware about it, and its diagnosis is frequently missed not only by general 
physicians but also by neurologists and psychiatrists (Zobeiri and Shokoohi, 2014). One 
reason being that RLS symptoms are not commonly reported by these patients to the health 
care professionals. Therefore, timely diagnosis and appropriate management of RLS, 
especially in diabetic patients, is highly recommended.  
 
CONCLUSION 
This study showed that Restless Leg Syndrome is common in Type 2 diabetics and has 
association with poor sleep quality. Therefore, a good control of diabetes in these patients 
could lead to better quality of life with less symptoms of RLS, but further studies are 
needed in this regard. 
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