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Restless legs syndrome (RLS), also referred to as 

Willis–Ekbom disease, is a common sleep-related 

sensorimotor disorder characterized by an urge to move 

the legs, typically accompanied by unpleasant sensations, 

which worsen at rest and in the evening and improve with 

movement. RLS is clinically important because it may 

cause sleep-onset and sleep-maintenance problems, 

fragmented sleep, and reduced health-related quality of 

life, with downstream impairment in daytime functioning 

and mood [1, 2]. Treatment guidance emphasizes careful 

diagnostic con�rmation, evaluation for iron de�ciency, and 

evidence-based pharmacologic and non-pharmacologic 

management, particularly due to concerns such as 

augmentation with some dopaminergic therapies [3, 4]. In 

type 2 diabetes mellitus (T2DM), sleep problems are 

clinically important because sleep disruption is linked to 

poorer cardiometabolic outcomes and can complicate 

self-management. Systematic reviews indicate that short 

sleep, poor sleep quality, and sleep fragmentation may 

adversely in�uence glycemic control and metabolic health 

I N T R O D U C T I O N

1 1 1 2 3Nasir Mehmood *, Maryam Iqbal , Rameez Raheem , Suryiakala Perumal Chandran  and Waqas Ahmed

The sleep-related sensorimotor disorder is known as restless legs syndrome (RLS) and may 

impair the continuity of sleep and lead to impairment of daytime functioning. Objectives: To 

measure the prevalence of restless legs syndrome among adult patients with type 2 Diabetes 

Mellites and to explore the relationship that exists between restless leg syndrome and daytime 

sleepiness. Methods: A non-probability convenience sample was used to recruit 400 adults (40-

59 years) with T2DM and HbA1c level exceeding 6.5 percent in both hospitals, which are called the 

participants of the study (District Headquarter Hospital, Lodhran, and Bahawal Victoria 

Hospital, Bahawalpur). The RSL-Diagnostic Index (RLS-DI) was used to screen RLS, and the 

Epworth Sleepiness Scale (ESS) was used to classify daytime sleepiness. The Pearson chi-

square test was used to test the association between RLS and daytime sleepiness; Cramer's V 

was used to summarize the effect size. The presence of excessive daytime sleepiness (ESS > 10) 

was also estimated by an unadjusted logistic regression (2×2) using exploratory estimation. 

Results: 72 had positive results for RLS, and the prevalence was 18.0 (95% CI 13.323.9). ESS 

categories were: normal 39.0%, mild sleepiness 25.5%, moderate sleepiness 8.5%, and severe 

sleepiness 27.0%. Distribution of ESS categories did not differ signi�cantly by RLS status 
χ( ²=0.976, p=0.807; Cramer's V=0.070). Exploratory analysis dichotomizing ESS suggested no 

increased odds of excessive daytime sleepiness among participants with RLS. Conclusions: 

Restless leg syndrome was relatively common among adults with type 2 Diabetes Mellitus in this 

region, but RLS status was not signi�cantly associated with ESS-derived daytime sleepiness. 
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[5, 6]. Observational studies among adults with T2DM also 

report substantial prevalence of excessive daytime 

sleepiness (EDS) and daytime fatigue, which may re�ect 

chronic sleep insu�ciency, comorbid sleep disorders (e.g., 

obstructive sleep apnea), depressive symptoms, and 

diabetes-related symptoms [7, 8]. Because EDS can 

reduce work productivity, increase accident risk, and 

impair  adherence to l i festyle  inter ventions,  i ts 

identi�cation in T2DM clinics is clinically relevant [9]. 

Multiple studies have reported an increased frequency of 

RLS in individuals with diabetes compared with non-

diabetic controls, though estimates vary by case de�nition, 

population, and clinical setting. For example, clinical 

studies in T2DM samples have reported RLS prevalence in 

the range of ~10–30%, and RLS has been associated with 

sleep quality, depressive symptoms, and quality-of-life 

measures in some cohorts [10, 11]. In Pakistan, a recent 

multi-center report has highlighted the burden of RLS 

among people living with T2DM and suggested that 

demographic and clinical characteristics may in�uence 

risk [12]. More broadly, pooled evidence indicates that RLS 

prevalence is elevated in diabetes relative to general 

populations, but heterogeneity remains substantial [13]. 

Mechanistically, several pathways could connect T2DM 

with RLS and daytime impairment. It has been suggested 

that diabetes-related microvascular disease, low-grade 

in�ammation, and disturbed iron homeostasis are the 

factors contributing to RLS pathophysiology, whereas 

diabetes complications (and especially neuropathic pain 

and nephropathy) could worsen sleep disruption and 

subjective sleepiness [1, 7]. Besides, RLS has been 

associated with cardiovascular risk and cardiometabolic 

comorbidity, especially in T2DM populations [14]. Even 

though iron therapy is a proven modality of RLS treatment 

in iron-de�cient RLS and has the potential to decrease the 

severity of symptoms, diagnostic workup and guideline-

concordant care may be out of reach in routine outpatient 

practice [15, 16]. Although the possibility of the role of RLS 

in fragmented sleep and daytime dysfunction is plausible, 

relationships between RLS and daytime sleepiness are not 

consistent across studies, and could vary depending on the 

severity of symptoms, comorbid sleep disorders, and 

contextual variables (age and complications of diabetes). 

Hence, the local estimates of prevalence and simple 

association analyses can be very important in informing the 

screening strategies and in coming up with hypothetical 

conclusions to be used in more detailed studies. 

This study aims to approximate the rates of RLS among 

adult patients with T2DM who visit tertiary institutions in 

South Punjab and to test whether the state of RLS was 

linked to the categories of daytime sleepiness derived 

through the ESS.

M E T H O D S

This cross-sectional study was conducted at a hospital to 

approximate the prevalence of restless legs syndrome in 

adults with type 2 diabetes mellitus and to determine its 

relationship with sleepiness in the daytime. This research 

was carried out at District Headquarter Hospital Lodhran 

and Bahawal Victoria Hospital (BVH) at Bahawalpur, 

Pakistan, and was done from January 2025 to June 2025. 

The participants were recruited using a non-probability 

convenience sampling technique. The target population of 

400 adults with T2DM was intended. The sample size was 

estimated to determine the prevalence of restless legs 

syndrome with su�cient precision. Based on the assumed 

prevalence of 20, a con�dence level of 95, and absolute 

precision of 4, the minimum sample size according to the 

single-proportion formula was 384 participants. The �nal 

sample size was enlarged to 400 participants in order to 

compensate for the potential non-response and missing 

data. The inclusion criteria included age (40-59 years), 

T2DM, willingness to participate, and HbA1c greater than 

6.5%. Type 1 diabetes, nephropathy, known heart disease, 

history of trauma, or musculoskeletal (MSK) conditions that 

may confound leg discomfort, and diabetic neuropathy 

were the exclusion criteria. The Restless Legs Syndrome 

Diagnostic Index (RLS-DI) was used to screen RLS, which is 

a structured diagnostic algorithm to operationalize 

diagnostic characteristics of RLS and assist with 

consistent identi�cation of cases [17]. The Epworth 

Sleepiness Scale (ESS) was used to measure daytime 

sleepiness, and it is an eight-item self-report scale that 

measures the tendency to experience dozing during 

common daytime events [18]. In the current research, the 

ESS total scores were divided into four clinical bands 

commonly used, namely normal, mild sleepiness, moderate 

sleepiness, and severe sleepiness; another exploratory 

analysis dichotomized EDS into ESS > 10. SPSS (version 23) 

was used to analyze the data. Sample size and categories 

were summarized using descriptive statistics. The Pearson 

chi-square test was used to test association between 

categorical RLS status (RLS vs no RLS) and ESS categories 

(four levels); the effect size was summarized by Cramer V. 

The sensitivity test was used to ensure that the chi-square 

assumptions were reasonable (a larger proportion of the 

expected counts is not below 20 percent and the expected 

count is at least 1). An exploratory unadjusted odds ratio 

(OR) with 95% con�dence interval (CI) was calculated to 

obtain a measure of association that is interpretable, that 

is, ESS will be dichotomized as ESS > 10. The research study 

was carried out under the ethical principles provided in the 

Declaration of Helsinki. Data collection was only carried out 

under informed consent written by all the participants, with 

con�dentiality guaranteed by data anonymization. 
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Figure 1: Prevalence of RLS in the Study Sample

Table 1: Association between RLS Status and ESS Categories

Appropriate guidance on exercise was also given to same-

gender employees to participants where necessary, based 

on local cultural factors.
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With respect to daytime sleepiness, ESS category 

frequencies in the overall sample were: normal 156 (39.0%), 

mild sleepiness 102 (25.5%), moderate sleepiness 34 

(8.5%), and severe sleepiness 108 (27.0%). Thus, nearly two-

thirds of participants (61.0%) fell into one of the sleepiness 

categories above “normal,” highlighting a high burden of 

daytime impairment symptoms in this clinical cohort. 

When ESS categories were strati�ed by RLS status, the 

pattern of sleepiness categories was broadly similar. 

Among participants without RLS (n=328), 124 were 

classi�ed as normal, 86 as mild, 30 as moderate, and 88 as 

severe sleepiness. Among those with RLS (n=72), 20 were 

classi�ed as normal, 15 as mild, 21 as moderate, and 16 as 

severe sleepiness (Table 1). 
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R E S U L T S

A total of 400 adults with T2DM were included in the 

analysis. Using the RLS-DI screening algorithm, 72 

participants met criteria for RLS, corresponding to a 

prevalence of 18.0%. The 95% con�dence interval for this 

proportion using Wilson's method was 13.3% to 23.9%, 

indicating that RLS represented a non-trivial clinical 

burden in this outpatient hospital sample. Bar chart 

showing the prevalence of RLS in the study sample (Figure 

1).

RLS
status

Normal,
n (%) Mild, n (%)

Moderate,
n (%)

Severe,
n (%) Total

No RLS

RLS

Total

124 (37.8%)

20 (27.77%)

144

86 (26.2%)

15 (20.83%)

101

30 (9.1%)

17 (23.61%)

47

88 (26.8%)

20 (27.8%)

108

328

72

400

The association between RLS status and ESS categories 
χwas not statistically signi�cant (Pearson's ²=0.976, 

p=0.807). The corresponding effect size was small 

(Cramer's V=0.070), indicating minimal deviation from 

independence across the 2×4 contingency table. The 

linear-by-linear association test was also non-signi�cant 

(p=0.712), consistent with the absence of a monotonic 

trend across ordered sleepiness categories. In an 

exploratory dichotomized analysis de�ning excessive 

daytime sleepiness as ESS > 10 (mild/moderate/severe vs 

normal), the odds of EDS were not increased among 

participants with RLS compared with those without RLS 

(OR=0.76, 95% CI 0.37–1.58). Given the relatively small 

number of RLS-positive participants, the con�dence 

interval was wide and is compatible with both a modest 

reduction and a moderate increase in EDS odds (Table 2).

Table 2: Inferential Statistics for the Association between RLS 

Status and ESS Categories

Test/Metric Value p-value

0.8070.976

0.070

0.76 (95% CI 0.37–1.58)

Pearson Chi-Square

Cramer's V

Exploratory OR (ESS>10 vs ≤10)

— 

— 

Note: OR computed from a dichotomized 2×2 table; interpretation 

is exploratory.

D I S C U S S I O N

This study estimated the prevalence of RLS and evaluated 

its relationship with daytime sleepiness in adults with 

T2DM attending tertiary hospitals in South Punjab. The 

observed RLS prevalence (18%) is within the range reported 

in several clinical T2DM cohorts and is broadly consistent 

with pooled estimates suggesting a higher burden of RLS in 

diabetes compared with general populations, albeit with 

substantial heterogeneity across settings and diagnostic 

methods [10, 11]. Pakistani data are limited, but recent 

evidence from Pakistan has similarly indicated that RLS is 

present in a meaningful proportion of adults with T2DM, 

supporting the clinical relevance of screening in this 

context [12, 19]. A key �nding was the high frequency of 

ESS-de�ned sleepiness categories above normal in the 

overall sample. This aligns with broader evidence that 

sleep disturbance and subjective daytime sleepiness are 

common in T2DM and may be related to glycemic control, 

comorbid sleep disorders, and diabetes complications [8, 

9].  While RLS can plausibly contribute to sleep 

fragmentation, the present analysis did not demonstrate a 

statistically signi�cant association between RLS status 

and categorical ESS outcomes. The effect size was small, 

and the exploratory OR for EDS was close to null, with wide 

con�dence intervals. Differences between studies in the 

RLS–sleepiness relationship may re�ect variation in RLS 

symptom severity, duration, comorbid insomnia or 

obstructive sleep apnea, and exclusion criteria. For 

instance, studies that include patients with diabetic 

neuropathy or nephropathy may observe stronger 
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associations with sleep impairment because these 

complications independently worsen sleep and can overlap 

symptomatically with RLS [7]. In the current study, 

exclusion of diabetic neuropathy was intended to reduce 

misclassi�cation and confounding, but it may also have 

limited the range of sleep impairment attributable to RLS-

related discomfort. Additionally, the ESS captures a 

general tendency to doze rather than sleep quality per se; 

RLS may primarily affect sleep continuity and quality of life, 

which can be better captured by instruments such as PSQI 

or disease-speci�c quality-of-life measures [20, 21]. From 

a clinical perspective, the observed prevalence supports 

incorporating a brief RLS screen into routine diabetes care, 

particularly because evidence-based treatments exist. 

Guidelines recommend evaluation of iron status and 

consideration of iron supplementation where appropriate; 

pharmacologic therapy can be individualized with attention 

to adverse effects and augmentation risk [3]. Iron therapy 

has been identi�ed to be effective in RLS treatment in the 

selected patients based on meta-analytic evidence, 

whereas randomized trials have shown that iron 

formulations such as ferric carboxymaltose improve the 

symptoms [15, 16]. Moreover, RLS has been associated with 

cardiovascular risk and comorbidity, and it is essential to 

note the need to assess all at-risk populations, including 

T2DM, thoroughly [14]. Covariate-adjusted regression 

models that explain age, sex, diabetes duration, HbA1c, 

BMI, depressive symptoms, and comorbid sleep disorders 

should be included in future studies in Pakistan and other 

similar settings. The objective measures of sleep 

(actigraphy, polysomnography) and the standardized 

scales of RLS severity might help to understand whether 

these measures of RLS severity and periodic limb 

movements are converted into clinically signi�cant 

daytime impairment, in addition to what is estimated by 

ESS itself. Longitudinal design would also assist in the 

identi�cation of the temporal aspect and the effectiveness 

of the targeted RLS treatment in enhancing sleep quality, 

daytime functioning, and possibly the self-management of 

diabetes. 

The RLS prevalence in this hospital-based sample of South 

Punjab-based adults with T2DM was 18%, with subjective 

d ay t i m e  s l e e p i n e ss  b e i n g  c o m m o n l y  o b s e r ve d. 

Nonetheless, there was no signi�cant association between 

RLS status and the distribution of categories of the ESS.
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