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may have a signi�cant impact on bedtime habits, increase 

the duration between waking up and going to bed, and 

disrupt sleep through the night, thereby worsening 

daytime performance and reducing health-related quality 

of life [2, 3]. The modern clinical decision-making focuses 

on the diagnosis based on the symptom and follows the 

consensus criteria and the exclusion of common mimics, 

e.g., nocturnal leg cramps, positional pain, pain of 

peripheral neuropathy, and habitual movement of legs, 

Restless legs syndrome (RLS) is a sensorimotor disorder of 

sleep, which is characterized by an urge to move legs 

frequently accompanied by unpleasant sensations. The 

typical symptoms, which generally develop or deteriorate 

during rest, improve with activity, and exhibit circadian 

patterns in the evening or at night, cause di�culty in the 

initiation and maintenance of sleep, as well as in the quality 

of sleep [1, 2]. Since symptoms often appear when a person 

is idle and are alleviated temporarily through activity, RLS 

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

Restless legs syndrome (RLS) symptoms, characterized by an urge to move the legs, unpleasant 

sensations, worsening during rest, and predominance at night, are prevalent sleep-disrupting 

complaints. Objectives: To evaluate the effectiveness of a home-based self-stretching 

exercise program in reducing RLS symptoms among adults with Type 2 Diabetes Mellitus. 

Methods: This experimental study recruited two hundred (200) adults aged 40–59 years with a 

con�rmed diagnosis of T2DM (HbA1c >6.5%) via convenience sampling at District Headquarter 

Hospital, Lodhran, and Bahawal Victoria Hospital, Bahawalpur. Following baseline assessment, 

participants received standardized instruction and hands-on training in a daily lower-limb self-

stretching program to perform at home for four weeks. Restless legs symptoms were quanti�ed 

using the RLS Diagnostic Index (RLS-DI). Pre–and post-changes in RLS-DI Sum Score and Grand 

Total Score were examined with paired-samples t-tests; item-level frequency shifts were 

analyzed via chi-square tests (α=0.05). Results: The mean RLS-DI Sum Score decreased 

signi�cantly from 7.39 ± 5.60 to –0.79 ± 6.25 (mean paired difference 8.17, 95% CI 7.06–9.28, 

t=14.56, p<0.001). The Grand Total Score fell from 3.31 ± 6.83 to –2.27 ± 6.74 (mean difference 5.57, 

95% CI 4.38–6.76, t=9.20, p<0.001). Item-level analyses revealed signi�cant reductions in 
χ χfrequency of urge to move ( ²=17.395, p=0.002), unpleasant sensations ( ²=13.671, p=0.008), 

χ χworsening during rest ( ²=12.009, p=0.017), and sleep disturbance ( ²=22.665, p=0.001).  

Conclusions: A 4-week self-stretching program was associated with substantial reductions in 

restless leg syndrome symptoms among adults with T2DM. These �ndings position self-

stretching as a feasible, low-cost, non-pharmacological strategy for managing RLS symptoms 

in routine outpatient diabetes settings.
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which are not provoked by a sensory desire [1, 4]. There is 

growing observational data to indicate that RLS is more 

prevalent in diabetes patients as compared to non-diabetic 

groups. Recent meta-analysis (observational studies) has 

indicated that about a quarter of diabetic individuals might 

experience the symptoms of RLS and that diabetes is 

related to higher risks of RLS than non-diabetic controls 

[5]. Research on RLS among patients in various clinical 

environments indicates a signi�cant prevalence of RLS 

among patients with type 2 diabetes and its linkages with 

diabetes complications, especially neuropathy [6-10]. 

Mechanistically, suggested connections between T2DM 

and RLS are dysregulated iron management and 

dopaminergic signaling, microvascular pathophysiology, 

oxidative damage, and changes in sensory pathways 

associated with diabetic peripheral neuropathy, which can 

symptomatically overlap with RLS or serve as an RLS 

precipitant [6, 8]. This medical overlap highlights the 

importance of thorough differential diagnosis in clinical 

settings with diabetes because leg pain can be classi�ed as 

neuropathy, whereas a contributing pathology of RLS is 

u n d e r - a p p r e c i a te d  [ 1 ,  8 ] .  T h e  ev i d e n c e - b a s e d 

management of RLS currently involves treating underlying 

conditions (e.g., iron de�ciency), checking the medications 

that  could worsen the symptoms,  and applying 

pharmacologic treatment in cases when the symptoms are 

clinically prominent [11]. Nonetheless, pharmacologic 

treatment can be challenging due to adverse events, 

polypharmacy implications in the elderly with T2DM, and 

the potential risk of the development of dopaminergic 

augmentation when using speci�c medications with time. 

In line with this, recent evidence-based practices are 

placing a more accurate focus on personalized care and 

regard non-pharmacologic approaches as signi�cant 

elements of treatment, particularly in groups with a strong 

risk of drug risks or access limitations [11, 12]. Biologically 

plausible interventions to RLS include exercise-based and 

body-based interventions since acute movement removes 

symptoms and potentially affects peripheral afferent 

signaling, muscle tone, microcirculation, and arousal 

related to stress. Symptomatic population clinical trials 

(such as the patients on hemodialysis with a high rate of 

secondary RLS) show that exercise and speci�c stretching 

exercises could decrease the severity of RLS symptoms 

and enhance sleep-related outcomes [13, 14]. Meanwhile, 

lifestyle-based interventions like yoga have demonstrated 

potential in randomized controlled trials, and decreases in 

RLS symptoms and their accompanying sleep and mood 

outcomes, in favor of the larger theory that low-cost 

movement interventions can be therapeutically useful [15, 

16]. While evidence remains heterogeneous across 

M E T H O D S

This study used an experimental pre-post intervention 
design to evaluate changes in restless leg symptoms after a 
home-based self-stretching exercise program among 
adults with type 2 diabetes mellitus (T2DM). Data collection 
was conducted for three months from April 2025 to June 
2025 at District Headquarter Hospital, Lodhran, and BVH, 
Bahawalpur. Approval of the study was obtained from the 
Ethical Review Committee of the Department of Physical 
Therapy, The Islamia University of Bahawalpur; reference 
No. 2026-A/DPT. Participation was voluntary, and written 
informed consent was obtained before enrollment. 
Participant con�dentiality was maintained by anonymizing 
data and restricting access to study records to the 
research team. Baseline assessment and 4-week follow-up 
assessment were performed using the same procedures at 
the participating sites. Participants (n=200) were recruited 
using a convenience, non-probability sampling technique 
from patients attending the participating hospitals during 
the study period. Adults aged 40-59 years of either sex with 
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populations, these �ndings provide a rationale to evaluate 

feasible self-stretching programs that can be delivered in 

routine outpatient settings and practiced safely at home. In 

recent Pakistani rehabilitation studies, structured 

exercise and stretching protocols have been delivered 

successfully in supervised and home-based formats, 

supporting the feasibility of self-directed programs in local 

outpatient settings [17, 18]. Despite increasing global 

literature, local data from Pakistan, particularly South 

Punjab, remain limited regarding the burden of RLS 

symptoms in adults with T2DM and the responsiveness of 

RLS symptoms to practical, clinic-to-home interventions. 

Addit ional ly,  g iven the common coexistence of 

neuropathic symptoms, sleep fragmentation, and EDS in 

diabetes, there is a need for interventions that are simple, 

scalable, and acceptable to patients, while being 

measurable through validated symptom and sleepiness 

indices [4, 18]. The study hypothesized that regular 

self-stretching would reduce RLS symptom burden and 

potentially improve related daytime functioning, offering a 

low-risk adjunct to comprehensive diabetes care. 

The study lacks a control group, objective outcome 

measures, long-term follow-up data, and assessment of 

key confounders like iron status, limiting causal inference 

and generalizability. The study cannot prove causation, 

subjective data, the bene�ts' sustainability is unknown, and 

real-world feasibility is unclear. Therefore, the present 

study evaluated the effectiveness of a structured 

self-stretching exercise program on restless leg symptom 

severity in adults with T2DM, using standardized symptom 

scoring and paired pre-post comparisons. 
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Table 1: Pre–Post Changes in RLS-DI Summary Scores 
(Paired-Samples t-Tests)
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A total of 200 participants consisted of 97 (48.5%) males 
and 103 (51.5%) females with a mean age of 50.76 (SD 5.537). 
All participants completed both baseline (pre-intervention) 
and follow-up (post-intervention) assessments. Both 
RLS-DI summary measures improved signi�cantly at 
follow-up. For the Sum Score, the mean decreased from 
7.39 ± 5.60 to −0.79 ± 6.25, corresponding to a mean 
pre–post difference of 8.17 points (95% CI: 7.06 to 9.28), 
t=14.56, p<0.001. For the Grand Total score, the mean 
decreased from 3.31 ± 6.83 to −2.27 ± 6.74, corresponding to 
a mean difference of 5.57 points (95% CI: 4.38 to 6.76), 
t=9.20, p<0.001 (Table 1).

R E S U L T S

a diagnosis of type 2 diabetes mellitus (T2DM) and HbA1c > 
6.5% who were willing to participate were eligible for 
inclusion. Exclusion criteria were type 1 diabetes mellitus, 
nephropathy,  hear t  disease,  histor y  of  trauma, 
musculoskeletal conditions that could limit safe stretching 
performance or confound lower-limb symptoms, and 
diabetic neuropathy. Restless leg symptoms were 
assessed using the Restless Legs Syndrome Diagnostic 
Index (RLS-DI) [19]. The RLS-DI captured core symptom 
domains, and summary scores were derived according to 
the scoring approach used in the study dataset. 
Participants received instructions and demonstrations in a 
standardized, home-based self-stretching exercise 
program. The program was delivered by quali�ed 
physiotherapy staff and prescribed for four weeks. 
Instruction was provided in a gender-appropriate manner 
(female participants by female staff and male participants 
by male staff). Participants were advised to perform the 
prescribed stretches at least �ve times a week and at least 
two times a day at home throughout the intervention period 
as per the schedule and guidance provided. After ethical 
approval and permission from the Ethical Committee of the 
Department, eligible patients were approached in the 
outpatient setting. Baseline data were collected using the 
RLS-DI. Participants were then trained in the self-
stretching program and followed for four weeks. At the end 
of week 4, the RLS-DI was re-administered using the same 
data collection procedures. 
Data were analyzed using SPSS (version 23.0). Continuous 
variable, i.e., RLS-DI total score, was summarized using 
mean and standard deviation. Pre-post changes in 
continuous RLS-DI total scores were evaluated using 
paired-samples tests (paired t-test where applicable). 
Categorical symptom responses and categorized ESS 

<0.001

<0.001

14.556

9.201

-0.790 ± 6.249

-2.270 ± 6.737

7.390 ± 5.602

3.310 ± 6.825

p-
valuet-test

Mean ± SDMean ± SD

PostPre MD
(Post)

Sum Score (RLS-DI)

Grand Total (RLS-DI)

Outcomes

8.170

5.570

Item-level analyses demonstrated marked shifts from 
higher-frequency symptoms ('occurs regularly') toward 
lower-frequency categories ('occurs occasionally' and 'not 
present') for multiple core domains. Statistically signi�cant 
distribution changes were observed for urge to move the 
legs (p=0.002), unpleasant sensations (p=0.008), 
worsening at rest (p=0.017), and sleep disturbances 
( p = 0 .0 01 ) .  R e l i e f  w i t h  m ove m e n t  ( p = 0 . 1 8 0 )  a n d 
evening/night predominance (p=0.092) did not reach 
signi�cance at the 0.05 level (Table 2).

outcomes were examined using cross-tabulations, and 
associations were evaluated using chi-square tests. 
Statistical signi�cance was set at p<0.05.

Table 2: Pre and Post-Distribution of RLS-DI Symptom-Frequency Items and Chi-Square Tests

p-
valueχ²

Post Regularly,
n (%)

Post Occasionally,
n (%)

Post Not
Present, n (%)

Pre-Regularly,
n (%)

Pre-Occasionally,
n (%)

Pre-Not
Present, n (%)Item

Urge to Move Legs

Unpleasant Sensations

Worsen at Rest

Relief with Movement

Evening/Night Increase

Sleep Disturbances

13 (6.5%)

9 (4.5%)

18 (9.0%)

55 (27.5%)

30 (15.0%)

25 (12.5%)

45 (22.5%)

69 (34.5%)

71 (35.5%)

83 (41.5%)

50 (25.0%)

50 (25.0%)

142 (71.0%)

122 (61.0%)

111 (55.5%)

62 (31.0%)

120 (60.0%)

125 (62.5%)

70 (35.0%)

75 (37.5%)

72 (36.0%)

59 (29.5%)

92 (46.0%)

73 (36.5%)

106 (53.0%)

101 (50.5%)

99 (49.5%)

86 (43.0%)

82 (41.0%)

102 (51.0%)

24 (12.0%)

24 (12.0%)

29 (14.5%)

55 (27.5%)

26 (13.0%)

24 (12.0%)

17.395

13.671

12.009

6.272

7.986

22.665

0.002

0.008

0.017

0.180

0.092

0.001

Using Total Score categorization, RLS prevalence 
decreased from 19.0% (38/200) at baseline to 1.0% (2/200) 
at follow-up. Using Grand Total categorization, prevalence 
decreased from 18.0% (36/200) to 1.5% (3/200). Despite 
these large descriptive reductions, chi-square tests were 
not statistically signi�cant for either 2×2 table, likely due to 
very low post-intervention RLS counts and small expected 
cell frequencies (Table 3).

Table 3: Pre and post Categorical RLS Status and Chi-Square 
Tests

p-
valueCategorization No→

No
RLS→

RLS
χ²

RLS→
No

No→
RLS

Post
RLS,
n (%)

Pre
RLS,
n (%)

Total Score

Grand Total

0.474

0.485

0.491

0.486

2 (1.0)

1 (1.5)

160

162

0

0

36

35

2

1

38 (19.0)

36 (18.0)
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In this hospital-based sample of adults with type-2 
diabetes mellitus (T2DM), a structured self-stretching 
program was followed by a marked reduction in Restless 
Legs Syndrome Diagnostic Index (RLS-DI) symptom 
burden. Paired-sample analyses showed highly signi�cant 
pre-to-post improvements in the RLS-DI sum score and the 
total score, with large-to-moderate within-subject effect 
sizes. Symptom-pattern crosstabs further suggested 
clinically meaningful shifts: the proportion reporting 
“occurs regularly” for key sensory-motor features (urge to 
move the legs and unpleasant sensations) fell substantially, 
while the proportion reporting no symptoms increased. 
Sleep-related impact improved as well, with a notable rise 
in the proportion reporting no sleep disturbance after the 
program. Non-pharmacological management is frequently 
recommended as a �rst step for many patients with 
mild-to-moderate RLS symptoms, especially when 
comorbidities, medication burden, or access barriers make 
pharmacotherapy less attractive. Contemporary reviews 
of conservative and rehabilitative approaches describe 
exercise, stretching, massage-type modalities, and 
m o v e m e n t - b a s e d  s t r a t e g i e s  a s  p l a u s i b l e 
symptom-relieving options, although study designs and 
intervention doses vary considerably [20]. In the broader 
RLS literature, exercise-based programs have repeatedly 
been associated with symptom reduction, sleep 
improvement, and better daytime functioning in selected 
populations. For example, a meta-analysis of exercise 
training trials in hemodialysis populations reported 
consistent improvements in RLS symptom severity and 
related outcomes [14]. Although our population differed 
(T2DM rather than end-stage kidney disease), both groups 
share risk pathways that may amplify sensory symptoms 
(e.g., metabolic-vascular dysfunction, neuropathic 
features, and sleep disruption), potentially making 
movement-based strategies relevant. Evidence speci�c to 
diabetes is also converging on the idea that RLS is not rare 
in T2DM and that addressing RLS may have measurable 
patient-centered bene�ts. Observational work has 
documented the presence of RLS in T2DM cohorts and 
linked it with reduced sleep quality and quality of life [21]. 
Notably, even pharmacologic treatment studies in T2DM 
have shown that symptom improvement is accompanied by 
better sleep indices, and in some reports, modest 
improvements in glycemic control, suggesting that 
reducing nocturnal  symptoms may help  rel ieve 
sleep-related metabolic stress [22]. Within this context, 
our �ndings support the plausibility that a low-cost, 
home-based stretching program can meaningfully reduce 
symptom burden in a T2DM sample, at least in the short 
term. The pathophysiology of RLS is multifactorial. 

Contemporary synthesis work highlights contributions 
from iron handling and central dopaminergic signaling, as 
well as interactions with sleep-wake regulation and 
peripheral sensory inputs [23]. In people with T2DM, 
additional contributors, such as microvascular changes 
and diabetic neuropathy, may add sensory symptoms that 
overlap with RLS complaints or increase their salience. 
Because neuropathic pain, cramps, positional discomfort, 
and peripheral neuropathy can mimic RLS, careful clinical 
characterization is essential, and diabetes-focused 
guidance has emphasized structured assessment to 
differentiate true RLS from diabetic neuropathy and 
r e l a t e d  m i m i c s  [ 2 4 ] .  S u p p o r t i v e  e v i d e n c e  fo r 
stretching-centered programs comes from interventional 
studies in clinical populations where RLS is common. For 
instance, a stretching exercise program in hemodialysis 
patients reduced RLS severity compared with usual care 
[25], and intradialytic stretching training has also been 
associated with improved RLS symptoms and sleep quality 
[26]. While mechanisms may differ across populations, 
these studies strengthen the biological and behavioral 
plausibility of stretching as a symptom-modulating 
strategy. The largest practical improvements in our 
crosstab analyses were observed in domains most closely 
tied to discomfort during rest, urge to move the legs, 
unpleasant sensations, and worsening at rest. These 
domains are also the ones most likely to be in�uenced by 
changes in muscle tension, peripheral sensory input, and 
immobility-related discomfort. Sleep disturbance showed 
a clear improvement, consistent with the idea that 
r e d u c i n g  e v e n i n g  sy m p t o m s  d e c r e a s e s  s l e e p 
fragmentation and improves perceived restrictiveness. In 
contrast, domains re�ecting the de�ning pattern of RLS 
(relief with movement and evening/night predominance) 
showed comparatively smaller shifts and non-signi�cant χ² 
results. This is not necessarily inconsistent with clinical 
improvement: for participants who continued to have 
residual symptoms, those symptoms may still have 
retained the classic RLS pattern (movement-responsive 
and worse in the evening), even if their overall intensity or 
frequency was reduced. From a pragmatic standpoint, the 
obser ved improvement suggests that structured 
self-stretching can be considered a low-risk adjunct within 
T2DM clinics, particularly where access to specialist sleep 
services or long-term medication monitoring is limited. 
Finally, while iron therapy and pharmacologic options 
remain important for selected patients, conservative 
a p p r o a c h e s  c a n  b e  p o s i t i o n e d  a s  � r s t - l i n e  o r 
complementary strategies alongside medical evaluation, 
particularly for individuals with mild symptoms or those 
reluctant to use long-term dopaminergic agents.
This study used a pre–post design without a parallel control 
group; therefore, causal inference is limited, and 

D I S C U S S I O N

Mehmood N et al.,
          DOI: https://doi.org/10.54393/pbmj.v9i1.1328

Restless Leg Symptoms in Patients with T2DM: A Pre-Post Intervention Analysis



improvements could partly re�ect regression to the mean, 
expectancy effects, or concurrent changes in lifestyle and 
medication. Outcomes were based on self-reported 
diagnostic index scoring rather than clinician-con�rmed 
d i a g n o s i s  o r  o b j e c t i v e  s l e e p  m e a s u r e s  ( e . g . , 
polysomnography or actigraphy). The study did not include 
biochemical characterization (e.g., ferritin or transferrin 
saturation), standardized assessment of neuropathy 
severity, or systematic screening for sleep apnea, each of 
which could confound symptom reporting. Adherence to 
the home program was not objectively monitored, and 
longer-term durability of improvement was not assessed. 
Future work should evaluate self-stretching using 
randomized controlled designs with appropriate 
comparators (e.g., education-only, sham stretching, or 
standard care) and longer follow-up to test durability. 
Strati�cation by neuropathy status, iron indices, obesity, 
and sleep apnea risk could clarify which subgroups bene�t 
most. Incorporating validated severity scales (e.g., IRLS), 
objective sleep endpoints, and glycemic outcomes (HbA1c) 
would help clarify whether symptom improvement 
translates into measurable metabolic bene�t. Finally, 
implementation-focused studies in resource-limited 
settings should test pragmatic delivery methods (printed 
protocols, mobile reminders, brief physiotherapist 
coaching) and quantify adherence, feasibility, and 
cost-effectiveness.
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C O N C L U S I O N S

A self-administered stretching exercise program was 
associated with substantial reductions in restless leg 
syndrome symptoms among adults with type 2 diabetes 
mellitus. The pattern of improvement was most 
pronounced for rest-related sensory-motor symptoms and 
for perceived sleep disruption. These �ndings support the 
feasibility and potential clinical value of incorporating 
structured self-stretching as a conservative management 
option for restless leg syndrome symptoms in diabetes 
type 2 diabetes care settings.

R E F E R E N C E S

C o n  i c t s o f I n t e r e s t

The authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The author received no �nancial support for the research, 

authorship and/or publication of this article.

A u t h o r s ’ C o n t r i b u t i o n

Conceptualization: NM

Methodology: MI, MZ

Formal analysis: NM

Writing and Drafting: NM, MI, MZ, MA, WA

Review and Editing: NM, MI, MZ, MA, WA

All authors approved the �nal manuscript and take 

responsibility for the integrity of the work.

Allen RP, Picchietti DL, Garcia-Borreguero D, Ondo 

WG, Walters AS, Winkelman JW et al. Restless Legs 

Syndrome/Will is–Ekbom Disease Diagnostic 

Criteria: Updated International Restless Legs 

Syndrome Study Group (IRLSSG) Consensus 

Criteria–History, Rationale, Description, and 

Signi�cance. Sleep Medicine.  2014 Aug; 15(8): 860-

73. doi: 10.1016/j.sleep.2014.03.025.

Allen RP, Bharmal M, Calloway M. Prevalence and 

Disease Burden of Primary Restless Legs Syndrome: 

Results of a General Population Survey in the United 

States. Movement Disorders.  2011 Jan; 26(1): 114-20. 

doi: 10.1002/mds.23430.

Gossard TR, Trotti LM, Videnovic A, St Louis EK. 

Restless Legs Syndrome: Contemporary Diagnosis 

and Treatment. Neurotherapeutics.  2021 Jan; 18(1): 

140-55. doi: 10.1007/s13311-021-01019-4.

Walters AS, Frauscher B, Allen R, Benes H, Chaudhuri 

KR, Garcia-Borreguero D et al. Review of Diagnostic 

Instruments for the Restless Legs Syndrome/Willis-

E k b o m  D i s e a s e  ( R L S / W E D ) :  C r i t i q u e  a n d 

Recommendations. Journal of Clinical Sleep 

Medicine.  2014 Dec; 10(12): 1343-9. doi: 10.5664/ 

jcsm.4298.

Ning P, Mu X, Yang X, Li T, Xu Y. Prevalence of Restless 

Legs Syndrome in People with Diabetes Mellitus: A 

Pool ing Analysis  of  Obser vational  Studies. 

EClinicalMedicine.  2022 Apr; 46. doi: 10.1016/j. 

eclinm.2022.101357.

Anyfantakis D, Katsanikaki F, Symvoulakis EK. 

Diabetic Neuropathy and Restless Legs Syndrome: 

Can A Known Chronic Condition Slow Down Our 

Diagnostic Way of Thinking? A Case Report and a 

Short Literature Overview. Medicine and Pharmacy 

Reports.  2020 Jul; 93(3): 297. doi: 10.15386/mpr-

1568.

Butt NI, Ghoauri MS, Waris U, Sabeh D, Qaisar F. 

Frequency of Restless Legs Syndrome in Pakistani 

Patients with Type 2 Diabetes Mellitus. Cureus.  2024 

Jun; 16(6). doi: 10.7759/cureus.62624.

Kalra S and Gupta A. Diabetic Painful Neuropathy and 

Restless Legs Syndrome in Diabetes. Diabetes 

Therapy.  2018 Apr; 9(2): 441-7. doi: 10.1007/s13300-

018-0376-6.

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Mehmood N et al.,
          DOI: https://doi.org/10.54393/pbmj.v9i1.1328

Restless Leg Symptoms in Patients with T2DM: A Pre-Post Intervention Analysis



Clinical Sleep Medicine.  2018 May; 14(5): 711-2. doi: 

10.5664/jcsm.7086.

Modarresnia L, Golgiri F, Madani NH, Emami Z, Tanha 

K. Restless Legs Syndrome in Iranian People with 

Type 2 Diabetes Mellitus: The Role in Quality of Life 

and Quality of Sleep. Journal Of Clinical Sleep 

Medicine.  2018 Feb; 14(2): 223-8. doi: 10.5664/jcsm. 

6938.

Harrison EG,  Keating JL,  Morgan PE.  Non-

Pharmacological Interventions for Restless Legs 

Syndrome: A Systematic Review of Randomized 

Controlled Trials. Disability and Rehabilitation.  2019 

Aug; 41(17): 2006-14. doi: 10.1080/09638288.2018. 

1453875.

Akın S, Bölük C, Börü ÜT, Taşdemir M, Gezer T, Şahbaz 

FG et al. Restless Legs Syndrome in Type 2 Diabetes 

Mellitus. Primary Care Diabetes.  2019 Feb; 13(1): 87-

91. doi: 10.1016/j.pcd.2018.08.006.

Harashima SI, Nishimura A, Osugi T, Wang Y, Liu Y, 

Takayama H et al. Restless Legs Syndrome in 

Patients with Type 2 Diabetes: Effectiveness of 

Pramipexole Therapy. British Medical Journal 

Supportive and Palliative Care.  2016 Mar; 6(1): 89-93. 

doi: 10.1136/bmjspcare-2014-000691.

Antelmi E, Rocchi L, Latorre A, Belvisi D, Magrinelli F, 

Bhatia KP et al. Restless Legs Syndrome: Known 

Knowns and Known Unknowns. Brain Sciences.  2022 

Jan; 12(1): 118. doi: 10.3390/brainsci12010118.

Ning P, Mu X, Yang X, Li T, Xu Y. Prevalence of Restless 

Legs Syndrome in People with Diabetes Mellitus: A 

Pooling Analysis of Observational Studies. E-Clinical 

Medicine.  2022 Apr; 46. doi: 10.1016/j.eclinm. 

2022.101357.

Aliasgharpour M, Abbasi Z, Razi SP, Kazemnezhad A. 

The Effect of Stretching Exercises on Severity of 

R e s t l e s s  L e g s  S y n d r o m e  i n  P a t i e n t s  o n 

Hemodialysis. Asian Journal of Sports Medicine.  

2016 Jun; 7(2): e31001. doi: 10.5812/asjsm.31001.

Fauzi A and Triaswati R. The Effect of Intradialytic 

Stretching Training on Restless Legs Syndrome and 

Sleep Quality in Hemodialysis Patients. Korean 

Journal of Adult Nursing.  2021 Feb; 33(1): 37-43. doi: 

10.7475/kjan.2021.33.1.37.

Mirghani H. Restless Legs Syndrome among 

Sudanese Patients with Type 2 Diabetes Mellitus: A 

Case-Control Study. Cureus.  2020 Aug; 12(8). doi: 

10.7759/cureus.9635.

Pinheiro T, Thomas T, Devaraj U, Ramachandran P, 

Krishnaswamy UM. Prevalence of Restless Legs 

Syndrome and Quality of Sleep in Type 2 Diabetics. 

Journal of Diabetes and Its Complications. 2020 Dec; 

34(12): 107727. doi: 10.1016/j.jdiacomp.2020.107727.

Koster MJ and Warrington KJ. In Reply—Giant Cell 

Arteritis: The Place of 18F-FDG PET/CT and Serum 

Haptoglobin Level. InMayo Clinic Proceedings.  2022 

Jan; 97(1): 190. doi: 10.1016/j.mayocp.2021.11.015.

Winkelman JW, Berkowski JA, DelRosso LM, Koo BB, 

Scharf MT, Sharon D et al. Treatment of Restless Legs 

Syndrome and Periodic Limb Movement Disorder: An 

American Academy of Sleep Medicine Clinical 

Practice Guideline. Journal of Clinical Sleep 

Medicine.  2025 Jan; 21(1): 137-52. doi: 10.5664/jcsm. 

11390.

Mortazavi M, Vahdatpour B, Ghasempour A, Taheri D, 

Shahidi S, Moeinzadeh F et al. Aerobic Exercise 

Improves Signs of Restless Leg Syndrome in End-

Stage Renal Disease Patients Suffering Chronic 

Hemodialysis. The Scienti�c World Journal.  2013; 

2013(1): 628142. doi: 10.1155/2013/628142.

Song YY, Hu RJ, Diao YS, Chen L, Jiang XL. Effects of 

Exercise Training on Restless Legs Syndrome, 

Depression, Sleep Quality, and Fatigue among 

Hemodialysis Patients: A Systematic Review and 

Meta-Analysis. Journal of Pain and Symptom 

Management.  2018 Apr; 55(4): 1184-95. doi: 10.1016/j. 

jpainsymman.2017.12.472.

Innes KE and Selfe TK. Trials of Yoga for Restless 

Legs Syndrome in Pregnant and Postpartum Women 

Are Warranted but Require Special Considerations. 

Journal of Clinical Sleep Medicine.  2020 May; 16(5): 

829-30. doi: 10.5664/jcsm.8420.

Innes KE, Selfe TK, Montgomery C, Hollingshead N, 

Huysmans Z, Srinivasan R et al. Effects of A 12-Week 

Yoga Versus A 12-Week Educational Film Intervention 

on Symptoms of Restless Legs Syndrome and 

Related Outcomes: An Exploratory Randomized 

Controlled Trial. Journal of Clinical Sleep Medicine.  

2020 Jan; 16(1): 107-19. doi: 10.5664/jcsm.8134.

Ahmed N, Aslam S, Iqbal Y, Lata P, Aziz M, Sandeela Ka 

et al. Impact of Online and Physical Training Programs 

on Postural Sway among Young Adults. Journal of 

Xi'an Shiyou University, Natural Sciences Edition.  

2023; 16(12). doi: 10.31703/gsr.2022(VII-IV).03.

Omobomi O and Quan SF. A Requiem for the Clinical 

Use of the Epworth Sleepiness Scale. Journal of 

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

45
PBMJ VOL. 9 Issue. 01 Jan 2026 Copyright © 2026. PBMJ, Published by Crosslinks International Publishers LLC, USA

This work is licensed under a Creative Commons Attribution 4.0 International License.

Mehmood N et al.,
          DOI: https://doi.org/10.54393/pbmj.v9i1.1328

Restless Leg Symptoms in Patients with T2DM: A Pre-Post Intervention Analysis


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

