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ABSTRACT

Background: Restless legs syndrome (RLS), is a condition of uneasy feeling with an uncontrollable
urge to move legs. This study was conducted to compare the frequencies of restless leg syndrome
and sleep quality in diabetic patients with and without neuropathy.

Methods: The comparative cross-sectional was conducted from February to June 2021 at Riphah
College of Rehabilitation and Allied health sciences in collaboration with Pakistan Railway Hospital,
Rawalpindi. A total of 271 participants were taken after informed consent. Pittsburgh Sleep Quality
Index and Restless Leg Syndrome-Disability Index scale were used for assessing the quality of sleep
and RLS in all participants, respectively. The relationship between the quality of sleep in diabetic
patients with and without neuropathy was assessed by one-way ANOVA.

Results: Out of 271 diagnosed cases of diabetes mellitus, 65 (23.9%) were males and 206 (76%) were
females. A significant relation (p<0.05) between restless leg syndrome in diabetic patients with
neuropathy (2.65+1.36) was observed compared to diabetic patients without neuropathy
(1.20£1.44) with p< 0.01. A significant relationship was also found between the quality of sleep in
diabetic patients with neuropathy (1.87+0.33).

Conclusion: Restless leg syndrome is common in diabetfic patients (p<0.05) with neuropathy
compared to diabetic patients without neuropathy and sleep quality equally deteriorated in diabet-
ic patients regardless of neuropathy.
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INTRODUCTION

Restless leg syndrome (RLS) is a sensorimotor
sleep-related movement disorder characterized by
a strong desire to move one’s legs and an uncom-
fortable sensatfion in the lower exiremities'. The
prevalence of RLS in the general population is 5 to
15% 23. The unpleasant sensatfion in the legs
improved with movement. Restlessness in the legs
gets worse during sleep or at rest making sleep
initiation or maintenance more difficult. Thus, sleep
disturbances occur in persons who suffer from this
iliness, resulting in daytime exhaustion, poor energy,
irritability, and depression*. RLS can have a substan-
fial negative impact on one’'s quality of life and
everyday activities, as well as significant financial,
social, and healthcare expenses®¢. RLS has been
significantly associated with obesity, hypertension,
diabetes and metabolic syndrome’ 8,

According to the most recent data from the World
Health Organization (WHO) 422 million individuals
worldwide have been diagnosed with diabetes
mellitus”. Diabetes mellitus currently affects 240
million people worldwide, with the figure expected
fo rise to 380 million by 2025, with low- and middle-in-
come nations bearing the brunt of the burden'®.
Pakistan is now ranked 6th among countries with
the highest prevalence of diabetes mellitus'.
Pakistan is in a high-prevalence area, with 6.9 million
people currently affected and anficipated projec-
fions of 11.5 million people affected by 2025 2.

In type 2 DM diabetes-related Peripheral neuropathy
is very frequent and called diabetic polyneuropathy.
Routine Symptoms described by patients are tingling,
uncomfortable sensation and ache in the lower
exiremities while walking. Diabetesrelated eye
agilment refinopathy, iregular and abnormal lipid
quantity in the body, cardiovascular disorders, unem-
ployed status and diabetes mellitus for more than 5
years are significantly associated with diabetic poly
neuropathy®. When a high level of glucose in the
blood and for a longer duration of time occurs, nerve
ending of upper and lower extremities particularly the
distal-most segments like hands and feet often experi-
ence neuropathic complications'15.

Diabetes mellitus is a group of metabolic disorders in
which blood glucose level increases because of
abnormality in the secretion of insulin, its action, or
both's. In type 2 diabetes mellitus, impaired glucose
metabolism results in polyuria, polydipsia and
physical impairment causing sleep disturbances.
The association between RLS and diabetes has
been reported previously'¢. This study was conduct-
ed to compare the frequencies of restless leg
syndrome in diabetic patients with or without
neuropathy and to compare the quality of sleep of
diabetes patients with and without neuropathy.
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METHODS

The comparative cross-section survey was conduct-
ed from February 2021 to June 2021 at Railway
General Hospital Rawalpindi, Pakistan. After approv-
al from the Riphah College of Rehabilitation and
Allied Health Sciences’ ethics review committee
(Ref # Riphah/RCRS/REC/00907) and the heads of
the participating institution, the sample size was
calculated as 271 keeping the 90% confidence
interval, 5% margin of error and response distribution
as 50% with 20000 population size by using Raosoft.
Patients with diagnosed diabetes were subsequent-
ly recruited with no history of malignancy and any
other hereditary or systemic illness. After getting
informed consent from the participants, the restless
leg syndrome-Disability Index scale was used for
assessing restless leg syndrome and the Pittsburg
Sleep Quality Index scale for quality of sleep in all
the participants. Questionnaires were explained to
respondents. The subjective sleep quality, sleep
latency, sleep length, habitual sleep efficiency,
sleep disruptions, usage of sleeping medications,
and daytime dysfunction are the seven "compo-
nent” scores that are generated from the 19 individ-
ual items.

Every questionnaire has been filed by researchers
themselves from every diabetic patient. One overall
score is produced by adding the scores for these
seven components. The mean and standard devia-
fion were calculated using descriptive analysis.
Categorical variables were expressed as proportions
and percentages while continuous variables were
expressed in ferms of MeanxSD. A Chi-square test was
used fo find the association of restless leg syndrome
with quality of sleep and an independent t-test was
used to a comparison of the restless leg syndrome and
sleep quality in diabeftic patients with and without
neuropathy. To compare the relationship between
quality of sleep in diabetic patients with and without
neuropathy one-way ANOVA was applied. For statisti-
cal analysis of the data, SPSS 21 was used was p-value
less than 0.05 was considered significant.

RESULTS

A total of 271 participants with diagnosed cases of
diabetes mellitus were enrolled in this study. Among
them, 83 cases (30.6%) were without diabetic
neuropathy and [188(69.4%)] were with diabetic
neuropathy. The percentage of female participants
in this study is [76% (206)] and that of the male is
[24% (65)] (Figure 1). Data was tested for normality
using the Shapiro-Wilk test. A parametric test has
been used to compare the RLS in diabetic patients
with neuropathy and without neuropathy. There is a
significant relation between restless leg syndrome in
diabetic patients with neuropathy (MeantS-
D=2.65+1.36) compared to diabetic patients
without neuropathy (1.20£1.44) with p< 0.01 as
shown in Table 1.

DOI: https://doi.org/10.36283/PJMD11-4/013

83




Restless Leg Syndrome and Sleep Quaility in Diabetic Patients with and without Neuropathy

Patient Profile

250

Frequency
= N
U1 o
o o

=
o
o

(%4
o

206 65

m Without diabetic neuropathy m With diabetic neuropathy

Female Diabetic Patients

Male Diabetic Patients

Figure 1: Patient profile concerning the frequency of male and female diabetic patients and individuals with
diabetic neuropathy versus without diabetic neuropathy.

Table: 1 Frequency of restless leg syndrome (RLS) in diabetic patients with and without neuropathy.

Restless Leg Syndrome Wii(l:‘:l]esusr)o F;)‘ hy Withc(::i bslg)u E;scthy p-Value
None 30(11.07%) 43(15.86%)

Mild RLS 07(2.58%) 08(2.95%)

Moderate RLS 17(6.27%) 12(4.42%) 0.05
Severe RLS 78(28.78%) 12(4.423%)

Very Severe RLS 56(20.66%) 08(2.95%)

There was a significant relationship found between
quality of sleep in diabetic patients with neuropathy
(1.87£0.33) compared to the diabetic patient

without neuropathy (1.69£0.46) with a stafistically
significant result (p<0.001) shown in Table 2.

Table: 2 Sleep quality in diabetic patients with and without neuropathy.

. Good sleep quality Poor sleep quality N
Variables (n=48) (%) (n=223) (%) Mean 1SD p-Value
With 23 (47.9%) 165 (73.9%) 1874032
neuropathy <0.01
Without 25 (52.0%) 58 (26.0%) 1.69 £0.46
neuropathy

No sleep quality was disturbed in 48 (17.71%) partici- DISCUSSION

pants, in them, 25 participants reported no restless
leg syndrome while the remaining 23 reported mild,
moderate, severe and very severe RLS. Furthermore,
a total of 223 (82.28%) participants reported sleep
disturbance, 48 (17.7%) reported no RLS and 175
(64.5%) participants had RLS ranging from mild,
moderate, severe and very severe RLS having
p<0.01.
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The results suggested that there was a strong
relationship between RLS in the diabetic population
with neuropathy. Diabetics may experience RLS
and neuropathy as a result of common risk factors
such as glucose intolerance, dyslipidemia, and
obesity'. In a case-control study, RLS was found to
be comorbidity in diabetics, with a prevalence of
22.4% 7. Multiple experimental and epidemiological
studies have found that poor sleep quality is associ-
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ated with a higher prevalence of fasting plasma
glucose and HbA1c'®%, Diabetes has a significant
impact on sleep and mood disturbances, along
with autonomic regulation. As a result, these factors
encourage the onset and development of RLS.
Sleep and mood disturbances also harm pain
processing and perception, contributing to the
development of RLS symptoms. In diabetes patients,
restless legs syndrome leads to poor sleep quality
and reduces the overall quality of life. In patients
with type 2 diabetes, poor sleep itself is a risk factor
for uncontrolled glucose levels?'.

RLS adds to a patient's already significant health-
care, social, and financial burdens. The association
between RLS and diabetes, on the other hand, has
yet to be established in the Pakistani population.
Research on pathways that contribute to the devel-
opment of RLS and the implications of RLS could
help the scientific community with the pathophysiol-
ogy of RLS?%. This may make it easier to develop
preventive measures or improved management
strategies for this complex disease?. Those without
neuropathy showed a high percentage of No RLS in
them. RLS causes creepy-crawly sensations in the
legs and gets resolved by activity®. RLS causes an
ant sensation in the legs, anirresistible urge to move
the legs restlessness and fatigue. It gets worse when
the person is resting. To treat RLS it is important to
consider that we must treat the risk factors associat-
ed with RLS which are sleep disturbance and poor
glycemic control. The study had 271 diagnosed
cases of diabetes mellitus, and 188 of them were
with neuropathy and 83 participants were without
neuropathy.

Our study shows that the presence of RLS was more
in diabetic neuropathic patients and there was also
poor sleep quality in diabetic patients regardless of
neuropathy. Modarresnia et al. conducted a study
“restless leg syndrome in Iranian people with type 2
diabetes Mellitus” and concluded that Patients with
restless leg syndrome (RLS) were almost three times
as likely as patients without restless leg syndrome to
have poor sleep quality®. Our study also showed a
significant  association between restless leg
syndrome and quality of sleep, results stated that
overall poor sleep quality in diabetic patients with
the presence of restless leg syndrome. Results were
like the studies of Pinheiro et al. and Azharuddin et
al. have documented that the restless leg syndrome
resulted in poor sleep quality?+2,

The current study’s result showed that restless leg
syndrome was more prevalent among diabetic
patients with neuropathy than without neuropathy,
and a study by Mirghani has supported our resulfs?,
Also, this study has further confirmed our results that
there is no specific association between age and RLS.
A study conducted concluded that restless leg
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syndrome (RLS) occurred more in diabetics, their
article fully supported the current study as out of a
total of 271 diabetic patients 198 (73.0%) participants
were either described as mild, moderate, severe, or
very severe restless leg syndrome?. In an article, a
case-control study was conducted on the preva-
lence of RLS in diabetes type 2 Meliitus. This article
suggests that diabetes is a risk factor for RLS. Patients
with diabetic neuropathy are more to develop RLS.
Diabetic neuropathy occurs in about one-third of the
population. It is seen that diabetes gets complicated
with the development of neuropathy?.

A study by Afkhami-Ardekani et al. reported that
Diabetes Mellitus (DM) was one of the most
common metabolic disorders and restless leg
syndrome (RLS) occurred more in diabetics?. Our
study showed a significant association between
restless leg syndrome and quality of sleep, results
stated that overall poor sleep quality in diabetic
patients with the presence of restless leg syndrome.

The current study’s result showed that restless leg
syndrome was more prevalent among diabetic
patients with neuropathy than those without neurop-
athy. There is a significant association between
sleep quality with RLS. People with diabetes who
suffer from RLS develop poor sleep quality and sleep
duration. Poor sleep and glycemic control have a
direct relation with RLS. While the current study
revealed that the presence of RLS is poor sleep
quality in the diabetic patient with and without
neuropathy. Our results reported that there was no
difference in sleep quality between diabetic
patients with or without neuropathy. Overall, the
quality of sleep was equally disturbed in diabetic
patients regardless of neuropathy and non-neurop-
athy. Our finding was not like the study of
Radhakrishnan et al. that documented the signifi-
cant impairments in sleep quality in the diabetic
patient with neuropathy than without neuropathy?,

CONCLUSION

Restless leg syndrome is more common in diabetic
patients with neuropathy as compared to diabetic
patients without neuropathy. There is also no signifi-
cant difference in the quality of sleep between
diabetic patients with and without neuropathy,
Sleep quality equally deteriorated in diabetic
patients regardless of neuropathy.
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