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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 diabetic 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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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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DISCUSSION
The blended learning method (BL) is a cross between 
an e-learning component and face-to-face sessions, 
combining the benefits of both13,14. This approach 
enabled flexible scheduling so that each student 
watch the recorded videos and participate in the 
discussion tasks or quizzes at their pace15,16. Students 
took ownership of their education in this way, which 
increased their motivation for academics and helped 
them remember the content better17,18. In this study, 

the DREEM tool was used to assess students’ learning 
experiences in both the BL and conventional 
approaches. Students’ total DREEM scores were 
higher for the blended learning strategy used during 
the Covid time than they were for the traditional 
learning approach. 

In this study, the facilitator ensured to make content 
interesting for students by integrating active learning 
techniques such as interactive online lectures and 

data interpretation and manuscript writing. GA 
supported in study design and concept, literature 
search and proofreading. FS also assisted in study 
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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 sensation in the lower extremities1. The 
prevalence of RLS in the general population is 5 to 
15% 2,3. The unpleasant sensation 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 
illness, resulting in daytime exhaustion, poor energy, 
irritability, and depression4. RLS can have a substan-
tial negative impact on one’s quality of life and 
everyday activities, as well as significant financial, 
social, and healthcare expenses5,6. RLS has been 
significantly associated with obesity, hypertension, 
diabetes and metabolic syndrome7, 8.

According to the most recent data from the World 
Health Organization (WHO) 422 million individuals 
worldwide have been diagnosed with diabetes 
mellitus9. Diabetes mellitus currently affects 240 
million people worldwide, with the figure expected 
to rise to 380 million by 2025, with low- and middle-in-
come nations bearing the brunt of the burden10. 
Pakistan is now ranked 6th among countries with 
the highest prevalence of diabetes mellitus11. 
Pakistan is in a high-prevalence area, with 6.9 million 
people currently affected and anticipated projec-
tions of 11.5 million people affected by 2025 12.

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 
extremities while walking. Diabetes-related eye 
ailment retinopathy, irregular 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 
neuropathy13. 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 complications14,15.

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 
both15. 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 previously16. 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.

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 filled 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-
tion were calculated using descriptive analysis. 
Categorical variables were expressed as proportions 
and percentages while continuous variables were 
expressed in terms of Mean±SD. A Chi-square test was 
used to 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 diabetic 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 (Mean±S-
D=2.65±1.36) compared to diabetic patients 
without neuropathy (1.20±1.44) with p< 0.01 as 
shown in Table 1. 

polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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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 statistically 
significant result (p<0.001) shown in Table 2.

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

DISCUSSION
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 
obesity11. In a case-control study, RLS was found to 
be comorbidity in diabetics, with a prevalence of 
22.4% 17. Multiple experimental and epidemiological 
studies have found that poor sleep quality is associ-

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.

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

Restless Leg Syndrome With Neuropathy
(n=188) (%)

Without Neuropathy
(n= 83) (%) p-Value

None

0.05

Mild RLS 08(2.

Moderate RLS

Severe RLS

Very Severe RLS

Variables Good sleep quality
(n=48) (%)

Poor sleep quality
(n=223) (%) Mean ±SD p-Value

With 
neuropathy 1.87 ± 0.32

<0.01
Without 
neuropathy 58 (2 1.69 ±0.46

ated with a higher prevalence of fasting plasma 
glucose and HbA1c18-20. 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 levels21.

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 RLS22. This may make it easier to develop 
preventive measures or improved management 
strategies for this complex disease23. Those without 
neuropathy showed a high percentage of No RLS in 
them. RLS causes creepy-crawly sensations in the 
legs and gets resolved by activity3. RLS causes an 
ant sensation in the legs, an irresistible 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 quality5. 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 quality24,25. 

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 results26. 
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 

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 syndrome27. In an article, a 
case-control study was conducted on the preva-
lence of RLS in diabetes type 2 Mellitus. 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 neuropathy24.

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 diabetics27. 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 neuropathy28.

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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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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No sleep quality was disturbed in 48 (17.71%) partici-
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.

DISCUSSION
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 
obesity11. In a case-control study, RLS was found to 
be comorbidity in diabetics, with a prevalence of 
22.4% 17. Multiple experimental and epidemiological 
studies have found that poor sleep quality is associ-

ated with a higher prevalence of fasting plasma 
glucose and HbA1c18-20. 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 levels21.

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 RLS22. This may make it easier to develop 
preventive measures or improved management 
strategies for this complex disease23. Those without 
neuropathy showed a high percentage of No RLS in 
them. RLS causes creepy-crawly sensations in the 
legs and gets resolved by activity3. RLS causes an 
ant sensation in the legs, an irresistible 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 quality5. 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 quality24,25. 

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 results26. 
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 

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 syndrome27. In an article, a 
case-control study was conducted on the preva-
lence of RLS in diabetes type 2 Mellitus. 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 neuropathy24.

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 diabetics27. 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 neuropathy28.

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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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.

ACKNOWLEDGEMENTS
The authors would like to acknowledge the Fatima 
Jinnah Dental College and Hospital for its support 
throughout the study. 

CONFLICT OF INTEREST
The authors declared no conflict of interest.

ETHICS APPROVAL
Ethical approval was obtained from the ethics review 
committee of the institute with the reference code: 
(SEP-2020-OPL01).

PARTICIPANT CONSENT
The data was collected after the consent of the partic-
ipants.

AUTHORS’ CONTRIBUTION
MF did the study design, literature search, prepared 
questionnaire, data collection, data analysis with 

DISCUSSION
The blended learning method (BL) is a cross between 
an e-learning component and face-to-face sessions, 
combining the benefits of both13,14. This approach 
enabled flexible scheduling so that each student 
watch the recorded videos and participate in the 
discussion tasks or quizzes at their pace15,16. Students 
took ownership of their education in this way, which 
increased their motivation for academics and helped 
them remember the content better17,18. In this study, 

the DREEM tool was used to assess students’ learning 
experiences in both the BL and conventional 
approaches. Students’ total DREEM scores were 
higher for the blended learning strategy used during 
the Covid time than they were for the traditional 
learning approach. 

In this study, the facilitator ensured to make content 
interesting for students by integrating active learning 
techniques such as interactive online lectures and 

data interpretation and manuscript writing. GA 
supported in study design and concept, literature 
search and proofreading. FS also assisted in study 
design, literature search and data collection.

REFERENCES
1. Sandars J, Walsh K. The value of health professions 
education: the importance of understanding the 
learner perspective. Educ Prim Care. 2016;27(4):254-257. 
doi: 10.1080/14739879.2016.1194727
2. Hays RB, Ramani S, Hassell A. Healthcare systems 
and the sciences of health professional education. 
Adv Health Sci Educ. 2020;25(5):1149-1162. doi: 
10.1007/s10459-020-10010-1
3. DeLong L, Burkhart NW. General and oral pathology 
for the dental hygienist. Jones & Bartlett Learning; 2020. 
4. Babazade KM, Jahanian I, Gholinai H, Abbas ZH. A 
preliminary study of the effect of mobile-based educa-
tion on dental students’ learning in practical course of 
oral pathology. J Med Educ Dev. 2016; 9(22):21-26.
5. Maatuk AM, Elberkawi EK, Aljawarneh S, Rashaideh 
H, Alharbi H. The COVID-19 pandemic and E-learning: 
challenges and opportunities from the perspective of 
students and instructors. J Comput High Educ. 
2022;34(1):21-38. doi: 10.1007/s12528-021-09274-2
6. Mumtaz N, Saqulain G, Mumtaz N. Online academ-
ics in Pakistan: COVID-19 and beyond. Pak J Med Sci. 
2021;37(1):283-287. doi: 10.12669/pjms.37.1.2894
7. Ullah A, Ashraf M, Ashraf S, Ahmed S. Challenges of 
online learning during the COVID-19 pandemic encoun-
tered by students in Pakistan. J Pedagog Sociol Psychol. 
2021;3(1):36-44. doi: 10.33902/JPSP.2021167264
8. Dziuban C, Graham CR, Moskal PD, Norberg A, 
Sicilia N. Blended learning: the new normal and 
emerging technologies. Int J Educ Technol High Educ. 
2018;15(1):1-6. doi: 10.1186/s41239-017-0087-5
9. Henrie CR, Halverson LR, Graham CR. Measuring 
student engagement in technology-mediated learning: 
A review. Comput Educ. 2015;90:36-53. doi: 10.1016/j.-
compedu.2015.09.005
10. Kumar A, Krishnamurthi R, Bhatia S, Kaushik K, Ahuja NJ, 
Nayyar A, et al. Blended learning tools and practices: A 
comprehensive analysis. IEEE Access. 202;9:85151-85197. 
doi: 10.1109/ACCESS.2021.3085844
11. Ali MF, Askary G, Mehdi H, Khan A, Kaukab H, Qamar R. 
To assess students’ perception about Kahoot! as an innova-
tive learning tool in oral pathology-a qualitative study. J Pak 
Med Assoc. 2021;71(10):2426-2428. 
12. Roff S. The Dundee Ready Educational Environment 
Measure (DREEM)—a generic instrument for measuring 
students’ perceptions of undergraduate health profes-
sions curricula. Med Teach. 2005;27(4):322-325. doi: 
10.1080/01421590500151054
13. Ullah R, Siddiqui F, Adnan S, Afzal AS, Sohail Zafar 
M. Assessment of blended learning for teaching 
dental anatomy to dentistry students. J Dent Educ. 

2021;85(7):1301-1308. doi: 10.1002/jdd.12606
14. Porter WW, Graham CR, Spring KA, Welch KR. 
Blended learning in higher education: Institutional 
adoption and implementation. Comput Educ. 
2014;75:185-195. doi: 10.1016/j.compedu.2014.02.011
15. Eachempati P, Kumar KK, Sumanth KN. Blended 
learning for reinforcing dental pharmacology in the 
clinical years: A qualitative analysis. Indian J Pharmacol. 
2016; 48(Suppl 1): S25-S28. doi: 10.4103/0253-7613.193315
16. Marchalot A, Dureuil B, Veber B, Fellahi JL, Hanouz JL, 
Dupont H, et al. Effectiveness of a blended learning 
course and flipped classroom in first year anaesthesia 
training. Anaesth Crit Care Pain Med. 2018;37(5):411-415. 
doi: 10.1016/j.accpm.2017.10.008
17. Green RA, Whitburn LY, Zacharias A, Byrne G, 
Hughes DL. The relationship between student engage-
ment with online content and achievement in a 
blended learning anatomy course. Anat Sci Educ. 
2018;11(5):471-477. doi: 10.1002/ase.1761
18. Ariana A, Amin M, Pakneshan S, Dolan-Evans E, Lam 
AK. Integration of traditional and e‐learning methods to 
improve learning outcomes for dental students in 
histopathology. J Dent Educ. 2016;80(9):1140-1148. doi: 
10.1002/j.0022-0337.2016.80.9.tb06196.x
19. Geng S, Law KM, Niu B. Investigating self-directed 
learning and technology readiness in blending 
learning environment. Int J Educ Technol High Educ. 
2019;16(1):1-22. doi: 10.1186/s41239-019-0147-0
20. Micheal S, Marjadi B. Blended learning to teach gender 
in medical school. Clin Teach. 2018;15(3):208-213. doi: 
10.1111/tct.12778
21. Turk B, Ertl S, Wong G, Wadowski PP, Löffler-Stastka 
H. Does case-based blended-learning expedite the 
transfer of declarative knowledge to procedural 
knowledge in practice? BMC Med Educ. 2019 
Dec;19(1):1-10. doi: 10.1186/s12909-019-1884-4
22. Ali MF, Butt SA, Basim M. Perception of dental 
students about PBL method for constructive learning. 
Pak J Med Dent. 2019;8(1):91-96. 
23. Munro V, Morello A, Oster C, Redmond C, Vnuk A, 
Lennon S, et al. E-learning for self-management support: 
introducing blended learning for graduate students–a 
cohort study. BMC Med Educ. 2018;18(1):1-8. doi: 
10.1186/s12909-018-1328-6
24. Azizi SM, Roozbahani N, Khatony A. Factors affect-
ing the acceptance of blended learning in medical 
education: application of UTAUT2 model. BMC Med 
Educ. 2020;20(1):1-9. doi: 10.1186/s12909-020-02302-2
25. Gillett-Swan J. The challenges of online learning: 
Supporting and engaging the isolated learner. J Learn 
Des. 2017;10(1):20-30. doi: 10.5204/jld.v9i3.293
26. Mirmoghtadaie Z, Ahmady S. The effectiveness of 
blended learning in the field of medical education: 
Explaining dimensions and components based on 
stakeholder experiences. J Med Educ Dev. 
2019;12(33):26-33. doi: 10.29252/edcj.12.33.42

Jahan et al.

85PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2022, VOL. 11 (04) DOI: https://doi.org/10.36283/PJMD11-4/013



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

DISCUSSION
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 
obesity11. In a case-control study, RLS was found to 
be comorbidity in diabetics, with a prevalence of 
22.4% 17. Multiple experimental and epidemiological 
studies have found that poor sleep quality is associ-

ated with a higher prevalence of fasting plasma 
glucose and HbA1c18-20. 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 levels21.

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 RLS22. This may make it easier to develop 
preventive measures or improved management 
strategies for this complex disease23. Those without 
neuropathy showed a high percentage of No RLS in 
them. RLS causes creepy-crawly sensations in the 
legs and gets resolved by activity3. RLS causes an 
ant sensation in the legs, an irresistible 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 quality5. 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 quality24,25. 

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 results26. 
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 

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 syndrome27. In an article, a 
case-control study was conducted on the preva-
lence of RLS in diabetes type 2 Mellitus. 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 neuropathy24.

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 diabetics27. 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 neuropathy28.

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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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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No sleep quality was disturbed in 48 (17.71%) partici-
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.

DISCUSSION
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 
obesity11. In a case-control study, RLS was found to 
be comorbidity in diabetics, with a prevalence of 
22.4% 17. Multiple experimental and epidemiological 
studies have found that poor sleep quality is associ-

ated with a higher prevalence of fasting plasma 
glucose and HbA1c18-20. 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 levels21.

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 RLS22. This may make it easier to develop 
preventive measures or improved management 
strategies for this complex disease23. Those without 
neuropathy showed a high percentage of No RLS in 
them. RLS causes creepy-crawly sensations in the 
legs and gets resolved by activity3. RLS causes an 
ant sensation in the legs, an irresistible 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 quality5. 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 quality24,25. 

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 results26. 
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 

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 syndrome27. In an article, a 
case-control study was conducted on the preva-
lence of RLS in diabetes type 2 Mellitus. 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 neuropathy24.

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 diabetics27. 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 neuropathy28.

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.

ACKNOWLEDGEMENTS
The authors would like to thank the Pakistan Railway 
Hospital, Rawalpindi for the help in data collection.

CONFLICT OF INTEREST
The author(s) declared no conflicts of interest.

ETHICS APPROVAL
This study was approved by the ethics review 

committee of the Riphah College of Rehabilitation 
and Allied Health Sciences, Riphah International 
University, Islamabad (With Ref # Riphah/R-
CRS/REC/00907).

PATIENTS CONSENT
Verbal informed consent was obtained from all the 
patients regarding their participation in the study 
and publication of data while maintaining confiden-
tiality and anonymity.

AUTHORS’ CONTRIBUTION
All authors contributed equally to the study. 

REFERENCES
1.  Kumar KH. Metabolic Complications Sleep disorders in 
Pregnancy: Glycaemic implications. J Pak Med Assoc. 
2016;66(9):60-64
2. Kwatra V, Khan MA, Quadri SA, Cook TS. Differential 
diagnosis and treatment of restless legs syndrome: a 
literature review. Cureus. 2018;10(9):1-7. doi: 10.7759/cu-
reus.3297
3. Hu S, He X, Zhang Y, Hu S, He F, Zhao F, et al. Effective-
ness and safety of massage in the treatment of restless 
legs syndrome: A protocol for systematic review and 
meta analysis. Medicine (Baltimore). 2020;99(48):1-4. doi: 
10.1097/MD.0000000000023239
4. Salas RE, Gamaldo CE, Allen RP. Update in restless 
legs syndrome. Curr Opin Neurol. 2010; 23(4): 
401-406. doi: 10.1097/WCO.0b013e32833bcdd8
5. 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. J Clin Sleep Med. 2018;14(2):223-238. 
doi: 10.5664/jcsm.6938
6. Cuellar NG, Dorn JM. Peripheral diabetic neuropa-
thy or restless legs syndrome in persons with type 2 
diabetes mellitus: differentiating diagnosis in practice. 
J Am Assoc Nurse Pract. 2015;27(12):671-675. doi: 
10.1002/2327-6924.12311
7. Trenkwalder C, Allen R, Högl B, Clemens S, Patton S, 
Schormair B, et al. Comorbidities, treatment, and 
pathophysiology in restless legs syndrome. Lancet 
Neurol. 2018;17(11):994-1005. doi: 10.1016/S1474-4422( 
18)30311-9
8. Kalra S, Gupta A. Diabetic painful neuropathy and 
restless legs syndrome in diabetes. Diabetes Ther. 
2018;9(2):441-447. doi: 10.1007/s13300-018-0376-6
9. World Health Organization. Definition, diagnosis 
and classification of diabetes mellitus and its compli-
cations: report of a WHO consultation [Internet]. 
Part 1, Diagnosis and classification of diabetes 
mellitus. World health organization; 1999 [cited 2022 
Jun 16]. Available from: https://apps.who.int/iris/bit-
stream/handle/10665/66040/?sequence=1
10. Qidwai W, Ashfaq T. Imminent epidemic of 
diabetes mellitus in Pakistan: issues and challenges 
for health care providers. J Liaquat Univ Med Health 
Sci. 2010; 9(3):112-113.
11. Kiyani MM, Jahan S, Kiyani SK, Rehman H, Khan 

LG, Iqbal U. Erythrocyte sedimentation rate in 
diabetic and non-diabetic patients of cardiovascu-
lar disease. J Technol Lab. 2019;8(1):18-22. doi: 
10.29238/teknolabjournal.v8i1.159
12. Anwar SB, Asif N, Naqvi SA, Malik S. Evaluation of 
multiple risk factors involved in the development of 
diabetic retinopathy. Pak J Med Sci. 2019; 35(1): 
156-160. doi: 10.12669/pjms.35.1.279
13. Khawaja N, Abu-Shennar J, Saleh M, Dahbour SS, 
Khader YS, Ajlouni KM. The prevalence and risk factors 
of peripheral neuropathy among patients with type 2 
diabetes mellitus; the case of Jordan. Diabetol Metab 
Syndr. 2018;10(1):1-10. doi: 10.1186/s13098-018-0309-6
14. Brown JJ, Pribesh SL, Baskette KG, Vinik AI, 
Colberg SR. A comparison of screening tools for the 
early detection of peripheral neuropathy in adults 
with and without type 2 diabetes. J Diabetes Res. 
2017;2017:1-12. doi: 10.1155/2017/1467213
15. Mustafa M, Jahan S, Waseem M, Ramzan T, Latif 
D. Comparing fasting homocysteine levels among 
healthy adults, diabetic and non-diabetic cardiac 
patients. J Riphah Coll Rehab Sci. 2018; 6(2): 63-66. 
doi: 10.5455/JRCRS.2018060202
16. Rajender A, Gaurav R, Kanwal K, Chaudhri RS, 
Deepa C, Choudhary P. Restless leg syndrome as 
co-morbidity in type 2 diabetes mellitus. Int J Adv Med. 
2016;3:282-386. doi: 10.18203/2349-3933.ijam20161076
17. Rajender A, Mathur S, Choudhary P, Upadhyay 
S, Rajender G, Bhargava R, et al. Restless leg 
syndrome a common undiagnosed comorbidity of 
clinical significance in cirrhosis. Gastroenterol Hepa-
tol Bed Bench. 2019; 12(1):13-16.
18. Bener A, Al-Hamaq AO, Ağan AF, Öztürk M, 
Ömer A. The prevalence of restless legs syndrome 
and comorbid condition among patient with type 2 
diabetic mellitus visiting primary healthcare. J 
Family Med Prim Care. 2019; 8(12):3814-3820. doi: 
10.4103/jfmpc.jfmpc_463_19
19. Sabic A, Sinanovic O, Sabic D, Galic G. Restless 
legs syndrome in patients with hypertension and 
diabetes mellitus. Med Arch. 2016; 70(2):116-118. 
doi: 10.5455/medarh.2016.70.116-118
20. Tsai YW, Kann NH, Tung TH, Chao YJ, Lin CJ, Chang 
KC, et al. Impact of subjective sleep quality on glyce-
mic control in type 2 diabetes mellitus. Fam Pract. 
2012;29(1):30-35. doi: 10.1093/fampra/cmr041
21. Manik KA, PP SJ, Jagadal I. Blood pressure 
variation in night shift male security guards in north 
Kerala. National Journal of Physiology, Pharmacy 
and Pharmacology. 2021;11(1):47-50. doi: 10.5455/n-
jppp.2021.10.07185202001092020
22. Solanki JD, Makwana AH, Mehta HB, Gokhale PA, 
Shah CJ. Body composition in type 2 diabetes: 
Change in quality and not just quantity that matters. 
Int J Prev Med. 2015; 6: 1-5. doi: 10.4103/2008-7802. 
172376
23. Buysse DJ, Reynolds III CF, Monk TH, Berman SR, 
Kupfer DJ. The Pittsburgh Sleep Quality Index: a new 
instrument for psychiatric practice and research. Psychi-
atry Res. 1989;28(2):193-213. doi: 10.1016/0165-1781(89 

)90047-4
24. Pinheiro T, Thomas T, Devaraj U, Ramachandran P, 
Krishnaswamy UM. Prevalence of restless legs syndrome 
and quality of sleep in type 2 diabetics. J Diabetes 
Complications. 2020;34(12):1-5. doi: 10.1016/j.jdia-
comp.2020.107727
25. Azharuddin M, Kapur P, Adil M, Ghosh P, Sharma 
M. The impact of sleep duration and sleep quality on 
glycaemic control in Asian population with type 2 
diabetes mellitus: A systematic literature review and 
meta-analysis of observational studies. Clin Epidemiol 
Glob Health. 2020;8(3):967-975. doi: 10.1016/j.ce-
gh.2020.03.006
26. Mirghani H. Restless legs syndrome among 

Sudanese patients with type 2 diabetes mellitus: a 
case-control study. Cureus. 2020;12(8):1-6. doi: 10.77 
59/cureus.9635
27. Afkhami-Ardekani A, Momayez-Sanat Z, Vahha-
bi Z, Vazirpanah T, Afkhami-Ardekani M. The 
Relationship between Frequency of Restless leg 
Syndrome and Type 2 diabetes. Iranian J Diabetes 
Obes. 2017;9(1):40-44.
28. Radhakrishnan C, CR RR, Sreejith K, Anjusha UT. 
Comparison of cognitive function, depression, and 
sleep quality among type 2 diabetes mellitus 
patients with and without diabetic neuropathy. 
Diabetes. 2018;67:574. doi: 10.2337/db18-574-P

polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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