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Abstract

Aim: To investigate the prevalence of Restless Legs Syndrome (RLS) and the effect of RLS on academic performance among medical 
school students. 
Material and Methods: Second and 3rd grade medical students were included in the study. A total of 171 students were asked to 
complete the questionnaires. Demographic data and sleep habits of the students were recorded. RLS was diagnosed according to 
the questionnaire results. The RLS severity and frequency are evaluated according to the International Restless Legs Syndrome 
Study Group (IRLSSG) Questionnaire results. Epworth Sleepiness Scale (ESS) scores were also noted. 
Results: RLS was found in 17 (9.9%) of the students. Thirteen of the students with RLS were female (76.5%). The median grade 
point average (GPA) of students who had RLS (CC [60-64]) was significantly lower than those of other students (BB [70-79]) (p = 
0.02). There was no statistically significant difference between the disease severity and GPA of the students with RLS (p = 0.516). 
The median GPA scores were lower in patients with a higher frequency of complaints (p = 0.045). When the GPA of students with 
RLS were compared in terms of the of the ESS scores, the median GPA of the students who had excessive daytime sleepiness was 
significantly lower (p = 0.038).
Conclusion: The worse academic performance of the students with RLS was more related with frequency of RLS symptoms rather 
than severity of symptoms. The cognitive impairment underlying worse academic performance was probably due to insomnia-
related chronic sleep deprivation secondary to RLS.  
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INTRODUCTION
Restless Legs syndrome (RLS) is a sensory-motor 
neurological disorder characterized by an urge to move 
the legs sometimes accompanied by unpleasant or 
uncomfortable sensations in the legs, which occurs 
primarily with rest or inactivity and is partially or totally 
relieved by movement that is causing sleep disturbance 
or impairment (1). According to the International Restless 
Legs Syndrome Study Group the prevalence of RLS ranges 
between 4% and 29% (2). The prevalence of this disorder 
in women is almost twice than in men (3). 

RLS has a circadian peak in the evening or night. 
Symptoms worsen at these times and this can cause 
insomnia and excessive daytime sleepiness very often. 
As a consequence of sleep disruption due to RLS, 
fatigue, irritability, drowsiness, impaired concentration 
and depressed mood are frequently reported (4). The 
arguments on RLS causing cognitive dysfunction are 
conflicting. There are several studies supporting RLS not 
causing cognitive dysfunction (5,6). On the other hand 
there are strong proofs supporting RLS causing cognitive 
dysfunction (7-11). The cognitive deficits in these studies 
are assessed by semantic memory test, Stroop test, D2 
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Cancellation Task, Wisconsin Card Sorting Test and Trail 
Making Test-B (10,12-14). These tests showed cognitive 
deficits in the area of attention and executive functioning 
in RLS patients. Pearson et al. found that RLS patients 
showed specific cognitive deficits, in tasks particularly 
performed by pre-frontal cortical functioning (10). There 
were also several electrophysiological studies supporting 
RLS related cognitive impairment (9,15,16). A recent 
event-related potential study showed longer latency and 
lower amplitude of P300 in RLS patients compared to 
control subjects (16). Another study, performed among 
RLS patients, showed decreased gamma-band phase 
synchrony, which has an important role in attention, 
working memory and long-term memory, supporting RLS 
related cortical dysfunction (15). 

Despite a number of studies investigating RLS related 
cognitive impairment, there are few studies investigating 
effect of RLS on school performance, which indicates 
indirect effect of RLS on cognitive functions (17,18). These 
studies all performed among school age children. Per et 
al. found decreased academic success among 7th to 10th 
grade students with RLS compared to healthy same grade 
students (17). Yilmaz et al. found that academic success 
of high school students, aged 15 to 18 years, who have 
RLS, were worse compared to healthy classmates (18). 
Unfortunately, there isn’t any study investigating effect 
of RLS on academic performance in young adults. In this 
study, we aimed to investigate the prevalence of RLS and 
the effect of RLS on academic performance among 2nd 
and 3rd grade medical school students.

MATERIAL and METHODS
This study was designed as a cross-sectional study. It 
was approved by the local ethics committee. Second and 
3rd grade students of Ankara Yildirim Beyazit University, 
School of Medicine were included in the study. A total of 
171 students were asked to complete the questionnaires 
prepared before. The questionnaire results of the students 
were evaluated. Demographic data, GPAs and sleep habits 
of the students were recorded. RLS was diagnosed to the 
students who stated that they need to move the legs due 
to disturbing feeling, unpleasant feelings are relaxed with 
movement and complaints are worsened in the evening. 
The scores of the International Restless Legs Syndrome 
Study Group (IRLSSG) Questionnaire consisting of the 
questions numbered 12-21 in the questionnaire were 
calculated. According to the questionnaire results, 
students were classified as mild, moderate, severe 
and very severe RLS according to the severity of RLS. 
According to the frequency of RLS complaints, patients 
were classified as mild if the complaints were 1 day or less 
in a week, moderate if 2-3 days in a week, severe if 4-5 
days in a week, and very severe if 6-7 days in a week. The 
students were evaluated according to the ESS (5) scores. 
Those with a score of 10 or more were considered to have 
excessive daytime sleepiness, whereas those with a score 
of less than 10 were considered to have no excessive 
daytime sleepiness.

Statistical analysis

We analyzed data using IBM SPSS version 21. We first 
reviewed the distribution of data to determine normality. We 
report continuous data with normal distribution as means 
± standard deviations and nonparametric data as median 
and minimum, maximum values in brackets. We analyzed 
categorical data using the chi-square test. Assessment 
of statistical significance for nonparametric samples was 
performed using the Mann-Whitney U calculation. A value 
of p < 0.05 was considered as statistically significant.

RESULTS
The median age of the students was 20 [17-26]. One-
hundred-and-twenty (70.2%) of the students were female 
and 51 (29.8%) were male. RLS was found in 17 (9.9%) 
of the students. Thirteen of the students diagnosed 
with RLS were female (76.5%) and 4 were male (23.5%). 
Demographic data, body mass indexes, ESS and median 
GPA of the students with and without RLS was given in 
Table 1.   

Table 1.  Demographic data, BMI, ESS and median GPA of the students 
with and without RLS

Students with RLS Students without RLS p-value

Gender

  Male (%) 4 (23.5) 51 (29.8) 0.78

  Femle (%) 13 (76.5) 120 (70.2)

Mean Age [Min-Max] 20.24 [18-22] 20.24 [17-26] 0.94

BMI (kg/m2) ± SD 21.19 ±4.07 21.87±16.36 0.42

ESS ± SD 10.76±4.96 7.40±3.93 0.01

Median GPA CC [60-64] BB [70-79] 0.02

RLS: Restless Legs Syndrome; BMI: Body mass index; ESS: Epworth 
sleepiness scale; GPA: Grade point average; SD: Standard deviation

The maximum GPA of the students with RLS was BA 
(80-89) and the minimum GPA of the students with RLS 
was DC (55-59). The maximum GPA of the students 
without RLS was AA (90-100) and the minimum GPA of 
the students without RLS was DD (50-54). The GPA of 
students who had RLS (CC [60-64]) was significantly 
lower than those of other students (BB [70-79]) (p = 
0.02) (Figure 1). According to the results of the IRLSSG 
questionnaire of the students with RLS, it was found that 
2 students have mild, 7 students have moderate and 8 
students have severe RLS. There were no students with 
very severe RLS. As 6 patients complained from RLS 
symptoms at least 1 night or less in a week, 4 patients 
2-3 nights a week, 5 patients 4-5 nights a week and 2 
patients complained from RLS symptoms 6-7 nights a 
week. There was no statistically significant difference 
between the disease severity and GPA of the students 
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with RLS (p=0.516). When the GPA of the students was 
compared according to the frequency of RLS complaints, 
statistically significant difference was found (p=0.045). 
The median GPA score was lower in patients with a higher 
frequency of complaints. Nine students with RLS suffered 
from excessive daytime sleepiness according to the ESS 
scores (ESS≥10), 8 students didn’t have excessive daytime 
sleepiness (ESS<10). When the GPA of students with RLS 
were compared in terms of the of the ESS scores, the 
median GPA of the students who had excessive daytime 
sleepiness was significantly lower (p=0.038) (Figure 2).

When the most common sleep problems of the patients 
with RLS were questioned, 5 patients stated that they 
had difficulty in waking up, 4 patients had difficulty in 
falling asleep, 3 patients complained of excessive daytime 
sleepiness, 3 patients had changes in sleep-wake hours, 1 
patient had breathing problems in sleep and 1 patient had 
other sleep problems. 

Figure 1. Distribution of grade point averages of students with 
and without RLS
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Figure 2. Epworth Sleepiness Scale scores of the students with RLS according to grade point averages

DISCUSSION
The RLS prevalence rate of 9.9%, found in the cross-
sectional study between the 2nd and 3rd grade students 
of the medical faculty was consistent with the literature 
(19-22). Although RLS is known to show regional variation, 
its highest prevalence is reported to be 8-12% in studies 
conducted in Europe. A lesser prevalence rate of 1-8% in 
Asian studies reported (23). The prevalence of RLS is also 
known to increase with age (3). Mean age of a specific 
cohort consisting of university students will be lower than 
average. When we looked at the specific RLS prevalence 
in this age group, we see that a wider range and a higher 
rate of prevalence reported in studies conducted in Turkey 
(24, 25). The prevalence of RLS among medical students 
was reported as 7.6% in the study conducted by Demirci 

et al. (24), and 18.4% in the study conducted by Özcan 
et al (25). Our RLS ratio was between the range of RLS 
ratios, which were reported previously in Turkey among 
university students. RLS rate was found to be 3 times 
higher in female students than in male students. The 
prevalence of RLS in women is expected to be higher 
than in men due to an increase in the number of previous 
pregnancies. In nulliparous women, the RLS rate was 
reported to be similar to that of men (22). In our study, we 
thought that the high RLS ratio in nulliparous women with 
a mean age of 20 years, was due to the higher prevalence 
of iron deficiency, the most important etiological factor in 
RLS, in nulliparous women than in men, which is caused 
by excessive menstrual loss.

In our study, we found that the GPAs of the students in the 
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Faculty of Medicine with RLS were significantly lower than 
the other students. We thought that the GPA might be an 
indirect finding showing cognitive functions in students. 
According to the results of our study, we concluded that 
students with RLS are cognitively affected compared to 
healthy controls. Cognitive dysfunction in RLS patients 
has been previously shown in several studies (7-11). 
However, it is controversial whether cognitive effect is 
caused by a direct disorder caused by RLS or by chronic 
insomnia associated with RLS. Van Dongen et al. showed 
that chronic mild sleep deprivation affects cognitive 
performance in healthy volunteers (26). Pearson et al. 
concluded that cognitive impairment in patients with RLS 
was similar to that reported for one-night sleeplessness 
(10). Allen et al. concluded that cognitive impairment in RLS 
patients arises from chronic sleep disruption rather than 
the direct effect of RLS pathology (1). When we compared 
the GPA of the RLS patients with ESS scores, a commonly 
used subjective test to evaluate daytime sleepiness, which 
is one of the most common results of sleep disorders, we 
found significantly lower GPA in patients with excessive 
daytime sleepiness. Also nearly 25% of the students with 
RLS reported to suffer from insomnia. In the light of these 
findings, we concluded that low school success in RLS 
students is related to cognitive impairment due to chronic 
sleep deprivation caused by RLS.

This study has some limitations. This cross-sectional 
study included a small, group of medical school students 
in design. Therefore, it does not provide information about 
the general population. However, since no such study 
has been conducted among university students before, 
our study has provided important data on this subject. 
Depression and anxiety are also important factors affecting 
cognitive functions and academic performance. By giving 
questionnaires to students about depression and anxiety 
and evaluating the results between students with and 
without RLS could have been more useful in evaluating the 
effect of RLS on academic performance. Also in suspected 
cases or in case of overlapping other sleep disturbances 
it would be better if we performed polysomnography for 
diagnosis of RLS. Another important limitation was the 
lack of cognitive tests given to the university students 
included in the study. A study including cognitive tests 
could provide more objective data to assess whether there 
is cognitive impairment in RLS students.

CONCLUSION
As a result, the prevalence of RLS found in university 
students is consistent with the overall prevalence of RLS. 
The cognitive impairment beneath the worse academic 
performance of the students with RLS was more related 
with frequency of RLS symptoms rather than the 
severity of symptoms. Finally the cognitive impairment 
was probably due to insomnia-related chronic sleep 
deprivation secondary to RLS and it indirectly decreased 
the academic performance. 

Competing interests: The authors declare that they have no conflict of 
interest.

Financial Disclosure:  This research did not receive any specific grant 
from funding agencies in the public, commercial, or not-for-profit 
sectors.

Ethical approval:  It was approved by the local ethics committee.
Mehmet İlker Yon, ORCID: 0000-0002-5031-6607
Gulsum Akdeniz, ORCID: 0000-0002-9411-3318
Abdullah Besir Sen, ORCID: 0000-0001-6705-4079
Elif Bozkus, ORCID: 0000-0002-6498-4391
Tahir Kurtulus Yoldas, ORCID: 0000-0003-4950-9142

REFERENCES
1. Allen RP, Montplaisir J, Walters AS, et al. Restless 

Legs Syndrome and Periodic Limb Movements During 
Sleep. In: Kryger, Meir H. Roth, T., Principles and 
practice of sleep medicine. 6th edition. Philadelphia, 
PA: Elsevier; 2017. p. 923-34.

2. Innes KE, Selfe TK, Agarwal P. Prevalence of restless 
legs syndrome in North American and Western 
European populations: a systematic review. Sleep 
Med 2011;12:623-34.

3. Berger K, Kurth T. RLS epidemiology--frequencies, 
risk factors and methods in population studies. Mov 
Disord 2007;22:420-3.

4. Allen RP, Earley CJ. Defining the phenotype of the 
restless legs syndrome (RLS) using age-of-symptom-
onset. Sleep Med 2000;1:11-9.

5. Driver-Dunckley E, Connor D, Hentz J, et al. No 
evidence for cognitive dysfunction or depression in 
patients with mild restless legs syndrome. Mov Disord 
2009;24:1840-2.

6. Lee HB, Ramsey CM, Spira AP, et al. Comparison of 
cognitive functioning among individuals with treated 
restless legs syndrome (RLS), untreated RLS, and no 
RLS. J Neuropsychiatry Clin Neurosci 2014;26:87-91.

7. Galbiati A, Marelli S, Giora E, et al. Neurocognitive 
function in patients with idiopathic Restless Legs 
Syndrome before and after treatment with dopamine-
agonist. Int J Psychophysiol 2015;95:304-9.

8. Gamaldo CE, Benbrook AR, Allen RP, et al. A further 
evaluation of the cognitive deficits associated with 
restless legs syndrome (RLS). Sleep Med 2008;9:500-
5.

9. Kim SM, Choi JW, Lee C, et al. Working memory deficit 
in patients with restless legs syndrome: an event-
related potential study. Sleep Med 2014;15:808-15.

10. Pearson VE, Allen RP, Dean T, et al. Cognitive deficits 
associated with restless legs syndrome (RLS). Sleep 
Med 2006;7:25-30.

11. Rist PM, Elbaz A, Dufouil C, et al. Restless Legs 
Syndrome and Cognitive Function: A Population-based 
Cross-sectional Study. Am J Med 2015;128:1023.
e33-9.

12. Celle S, Roche F, Kerleroux J, et al. Prevalence and 
clinical correlates of restless legs syndrome in an 
elderly French population: the synapse study. J 
Gerontol A Biol Sci Med Sci 2010;65:167-73.

13. Fulda S, Beitinger ME, Reppermund S, et al. Short-term 
attention and verbal fluency is decreased in restless 



legs syndrome patients. Mov Disord 2010;25:2641-8.
14. Fulda S, Szesny N, Ising M, et al. Further evidence for 

executive dysfunction in subjects with RLS from a 
non-clinical sample. Sleep Med 2011;12:1003-7.

15. Choi JW, Ko D, Lee GT, et al. Reduced neural synchrony 
in patients with restless legs syndrome during a visual 
oddball task. PloS One 2012;7:e42312.

16. Jung KY, Koo YS, Kim BJ, et al. Electrophysiologic 
disturbances during daytime in patients with 
restless legs syndrome: further evidence of cognitive 
dysfunction? Sleep Med 2011;12:416-21.

17. Per H, Gunay N, Ismailogullari S, et al. Determination 
of restless legs syndrome prevalence in children aged 
13-16years in the provincial center of Kayseri. Brain 
Dev 2017;39:154-60.

18. Yilmaz K, Kilincaslan A, Aydin N, et al. Prevalence and 
correlates of restless legs syndrome in adolescents. 
Dev Med Child Neurol 2011;53:40-7.

19. Guo S, Huang J, Jiang H, et al. Restless legs syndrome: 
from pathophysiology to clinical diagnosis and 
management. Front Aging Neurosci 2017;9:171.

20. Ozturk I, Aslan K, Bozdemir H, et al. Frequency of 
Restless Legs Syndrome in adults with epilepsy in 
Turkey. Epilepsy Behav 2016;57:192-5.

21. Pratt DP. Restless legs syndrome/willis-ekbom disease 
and periodic limb movements: a comprehensive 
review of epidemiology, pathophysiology, diagnosis 
and treatment considerations. Current Rheumatol Rev 
2016;12:91-112.

22. Trotti LM. Restless Legs Syndrome and Sleep-Related 
Movement Disorders. Continuum (Minneap Minn) 
2017;23:1005-16.

23. Koo BB. Restless Leg Syndrome Across the Globe: 
Epidemiology of the Restless Legs Syndrome/Willis-
Ekbom Disease. Sleep Med Clin 2015;10:189-205, xi.

24. Demirci S, Şahin AT. Üniversite öğrencilerinde 
huzursuz bacaklar sendromu sıklığı ve yaşam kalitesi 
ile ilişkisi. Cukurova Med J 2016;41:423-8.

25. Özcan TA, Meral H, Özcan H. Ordu Üniversitesi 
ögrencileri arasinda huzursuz bacak sendromu 
sikligi, özellikleri ve farkindaligi/the prevalence and 
awareness of restless legs syndrome in students at 
Ordu University. Noro-Psikyatri Arsivi 2013;50:175.

26. Van Dongen HP, Maislin G, Mullington JM, et al. The 
cumulative cost of additional wakefulness: dose-
response effects on neurobehavioral functions and 
sleep physiology from chronic sleep restriction and 
total sleep deprivation. Sleep 2003;26:117-26.

 78

Ann Med Res 2020;27(1):74-8


