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Abstract: Background — Sleep disorder is a common problem amongst medical students. The objective of this study is to determine the 
association of sleep disorder with academic performances among medical students in Sudan. 
Methods — A cross-sectional study was conducted in which 199 medical students were selected through simple random sampling 
techniques. Pittsburgh Sleep Quality Index and Epworth Sleepiness Scale were used to assess the sleep pattern and daytime sleepiness 
respectively. Logistic regression analysis was used to determine the association of sleep disorder with academic performance. 
Results — Majority of the students (82.5%) suffered poor sleep quality and 56.5% were suffered from severe day time sleepiness. All the 
characteristics of sleep quality were associated with poor academic performance but only sleep duration [OR 1.05(CI 1.01-2.02)], use of 
sleep medication [OR 14.99(CI 1.46-20.32)], global PSQI score [OR 2.86(CI 1.51-15.90)] and day time sleepiness [OR 4.80(CI 1.21-35.41)] 
were a statistically significant association with poor academic performance. 
Conclusion — A high prevalence of sleep disorder and its associated with poor academic performance was found in medical students. There 
is a need for a formulation of policies to address the factors which affect sleep of students. 
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Introduction  

Sleep is an important physiological process for good physical and 
mental health of a human being

1
.
 
It affects the quality of life because it 

is the physiological need for every human. Normal, average sleep in 
humans is approximately 8 hours and it varies between other living 
things [1-3]. Sleep is important for the ability to learn because it 
refreshes the memory of human beings [4, 5]. Professional students 
have experienced sleep problems due to a burden of study [6].

 

Undergraduate students have suffered sleep disorders 
compared to the general population because of study and work 
stress [7]. Another study found that an average of fifty percent of 
students suffered day time sleepiness which leads to poor academic 
performance and increased risk for psychological problems [8].

 

There are different studies which found that sleep disorders 
associated with poor academic performance such as reduced sleep 
quality, later bedtimes and day time sleepiness tended to affect 
students’ academic performance and reduced mental cognitive 
ability [8-9].

 

The previous study found that sleep disorder had significant 
effects in psychomotor abilities of students such as decreased focus 
on lecture attention after 15 hours of awaking on reaction times 
[10]. There are different aspects in the life of undergraduate 
students which is a typical group as studies are more demanding in 
terms of course content as well as working hours [9]. Medical 
students work for long hours daily; it is a risk for patient safety 

during training of medical students [10]. It has been reported that 
sleep quality affects undergraduate students’ physical and mental 
health, and consequently their working capacity [11].  

Poor sleep quality among undergraduates not only leads to 
physical and psychological morbidities, but also affects learning, 
memory and cognition [12]. A study was conducted in a Nigerian 
university which showed that 32.5% of medical students were sleep-
deprived [13]. Similarly, a study conducted in a medical college 
showed that a poor sleep habit was common among medical 
students and was associated with lifestyle [14].

 

Globally, medical students are more susceptible to sleep 
disturbance and problems. In previous studies conducted in China 
found that only a few (19%) of medical students suffered poor sleep, 
this difference was found in different academic years [10]. Another 
study was conducted in India. It displayed the idea that 30.6% of 
medical students were reported daytime sleepiness but females 
were affected less [15].

 

According to the International Classification of Sleep Disorders 
(DCSC, 2001), most of the undergraduate students were under this 
classification of sleep disorder such as daytime sleepiness, 
decreased sleep duration, sleep by medication, sleep latency 
therefore it is assumed that their sleep disorders lead to bad 
academic performances [16].

 

Medical students around the globe have sleep problems and 
are more prone to develop insomnia and narcolepsy [14].. There is 
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little awareness among medical students about sleep disorders. 
Teachers of medical colleges have a lack of skills to identify the 
sleep disorder in the students which lead to poor academic 
performance. They are also not very well informed about the sleep 
patterns and only a small percentage of students were aware that 
sleep disorders could be linked to diabetes, anemia, metabolic 
syndrome, and attention deficit disorder. But sleep problems were 
considered as a significant clinical issue by 93% of the students, 
and they believed that people with sleep disorders should seek 
treatment [17]. 

In Sudan, a total 40 medical colleges and around 2500 students 
were enrolled every year and in the best of our knowledge, no 
previous study was conducted to determine the relationship of 
sleep pattern and disorder with academic performance among 
medical students in Sudan. The results of this study will help both 
students and medical college managements to formulate the 
policy which will further improve the performance of medical 
students. This study was conducted for the purpose of evaluating 
sleep patterns and habits of undergraduate medical and academic 
performance association in Sudan. 

 

Table 1. Socio-demographic characteristics of study participants (n=199) 

Sr. No Characteristics Frequency (%) 

1. Age, years 21.12±1.52 

2. Gender  
 Male 73 (36.7) 
 Female 126 (63.3) 

3. Marital Status  
 Single 191 (96) 
 Married 8 (4) 

4. Academic Year of Study  
 First year 10 (5) 
 Second year 26 (13.1) 
 Third Year 35 (17.6) 
 Fourth Year 75 (37.7) 
 Final Year 53 (26.6) 

5. Father Occupation  
 Business 57 (28.6) 
 Job 142 (71.4) 

6. Smoking  
 Ever 15 (7.5) 
 Never 184 (92.5) 

7. Family History of Sleep Disorder  
 Yes 70 (35.2) 
 No 129 (64.8) 

8. Academic Score (GPA)* (Last Semester)  
 Low 155 (77) 
 Average 29 (15) 
 Good 16 (8) 

Continuous variables presented as mean with standard deviation – M±SD. 
Binary variables presented as frequencies and percentages – n (%). 

 

 

Table 2 Prevalence of sleep disorder among study participants (n=199) 

S. No Characteristics Frequency (n) Proportion (%) 

1 Normal Sleep* 35 17.5 
2 Abnormal Sleep* 165 82.5 
3 No Day Time Sleep*** 5 2.5 
4 Mild day time*** Sleepiness 63 31.5 
5 Moderate day time*** Sleepiness 19 9.5 
6 Sever Day time*** Sleepiness 113 56.5 

* PSQI scale (1-10 = Normal, >10 = Abnormal), *** Epworth sleepiness 
scale (0-7 = normal, 8-9 = mild, 10-15 = moderate, 16-24 = Severe day 
time). 

Material and Methods 

Operational definitions 

Sleep Habits – Sleep habits are determined by the PSQI
 

(Pittsburgh Sleep Quality Index to assess the sleep pattern) scale 
which is a validated scale. PSQI score of 0-4 suggests “Good” and 5 
or greater indicates “Poor” habit 

Day time Sleepiness – It determined by a validated scale called 
ESS (Epworth Sleepiness Scale to measure daytime sleepiness). 
Day dozing is lower than normal if the ESS score is 0-5, higher than 
normal if the ESS score is 5-9, Mild if the ESS score is 10-12, 
Moderate if the ESS score is 13-15 and Severe if the ESS score is 
>16. 

Academic Score grade – means CGPA score in a semester. It is 
classified into good, average and poor. Good is above 4.5, Average 
from 2.5-4.5 and poor is below 2.5. 

 

Study design and study site  

 It’s a cross sectional study conducted at different Medical 
Colleges of Sudan. 

 

Sample size  

Sample size was calculated by WHO which is a sample size 
calculator by keeping the proportions of sleep disorder 15% [18], 
using a 95% confidence interval and 5% margin of error. The total 
sample size was 199 subjects in the study. Multistage systematic 
random sampling was used to select the study participants. 

 

Inclusion criteria and exclusion criteria  

 Participants were included all academic year of undergraduate 
students of medical colleges and those who were willing to giving 
consent were included. Participants excluded were All Day-
Scholars students of medical college  

 

Study variables  

 Independent variables are age, gender, academic year, host-
elite/day-scholar, sleep hours, narcolepsy by Epworth Sleepiness 
Scale (ESS), sleep habits by Pittsburgh Sleep Quality Index (PSQI), 
sleep habits during exams, sleep habits and extracurricular 
activities, stress and sleep habits, sleep and physical activity, 
satisfaction with sleep habits, academic grades. GPA of students 
was the dependent variables. 

 

Study tool 

Measurement Tool – Sleep disorder is measured by a 
structured questionnaire which is based on the objective of the 
study. It consists of two sections which is socio-demographic 
characteristic and sleep disorder of participants. The Performa 
contains validated Standard sleep scales i.e. Epworth Sleepiness 
Scale (ESS) and Pittsburgh Sleep Quality Index (PSQI). Subjects 
were given instructions prior to data collection. Both scales were 
used in the Arabic version and validated [19]. 

Scoring – PSQI scale is a validated scale. If PSQI score is 0-4 
then “Good” sleep habit and if 5 or greater than 5 then “Poor” 
sleep habit.  
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Table 3. Association of academic score with sleep quality and day time sleepiness 

Poor Academic Score* (Adjusted Odd Ratio 95% CI) Poor Academic score* Crude Odd Ratio (95% CI) Characteristics S. No 

  
Subjective Sleep Quality 1 

1 1 Mild Sleepiness   
1.09 (0.32-4.83) 1.02 (0.22-4.53) Moderate Sleepiness   
1.74 (0.42-7.07) 0.83 (0.24-2.80) Sever Sleepiness   

  
Sleep Latency 2 

1 1 16-30 minutes   
2.05 (0.53-7.94) 1.23 (0.30-4.98) 31-60 minutes   
2.19 (0.61-7.81) 1.15 (0.20-1.85) > 60 minutes   

  
Sleep Duration 3 

1 1 6-7 hours   
1.15 (1.02-2.21) 1.60 (0.44-5.77) 5-6 hours   
1.05 (1.01-2.02) 1.18 (0.29-4.79) < 5 hours   

  
Habitual Sleep Efficiency ( %) 4 

1 1 75-84   
1.26 (0.32-4.93) 1.86 (0.61-5.71) 65-74   
1.63 (0.36-7.30) 1.44 (0.41-4.99) <65   

  
Sleep Disturbance 5 

1 1 Less than once the week   
6.65 (0.29-15.25) 4.62 (0.27-17.65) once or twice the week   

11.49 (0.46-17.31) 5.10 (0.29-18.63) more than twice the week   

  
Use of Sleep Medication 6 

7 1 less than once the week   
14.99 (1.46-20.32) 6.23 (0.87-30.87) Once or twice the week   
2.53 (0.41-15.43) 8.00 (2.24-28.55) more than twice the week   

  
Day time Dysfunction 7 

1 1 Only very slight problem   
1.50 (0.98-5.61) 1.87 (0.40-8.61) somewhat a problem   

2.33 (1.01-12.21) 4.33 (0.95-19.60) a very big problem   

  
Global PSQI** scale 8 

1 1 Normal Sleep 
 2.86 (1.51-15.90) 3.59 (1.20-10.72) Poor Sleep   

  
Narcolepsy (Day Time Sleepiness) 9 

1 1 Mild Day time Sleepiness 
 4.80 (1.21-35.41) 7.00 (1.45-33.69) Moderate Day Time Sleepless   

2.88 (0.25-32.40) 3.75 (0.63-22.04) Severe Day Time Sleepiness   

*Academic Score Poor 0-3, Good>3; ** Pittsburg Sleep Quality index 

 

Table 4 Association of Socio-Demographic Characteristics with Sleep Quality 

Poor Sleep Quality Adjusted Odd Ration (95% CI) Poor Sleep Quality Crude Odd Ratio (95% CI) Characteristics Sr. No 

 

21.12±1.52 Age, years, mean±SD 1 

  

Gender 2 

1 1 Female   

1.03 (0.23-4.58) 1.86 (0.94-3.67) Male   

  

Marital Status 3 

1 1 Single   

1.72 (0.56-5.24) 1.18 (0.23--6.04) Married   

  

Academic Year 4 

1 1 First   

4.10 (1.28-13.09) 3.69 (1.18-11.46) Second   

1.52 (0.56-4.11) 1.47 (0.56-3.87) Third   

3.10 (0.98-9.80) 2.54 (0.90-7.17) Fourth   

1.27 (0.52-3.11) 1.16 (0.49-2.70) Final   

  

Father Occupation 5 

1 1 Business   

2.44 (1.18-5.01) 1.99 (1.03-3.85) Job   

  

Smoking 6 

1 1 Never   

1.03 (0.23-4.58) 1.61 (1.23-5.96) Ever   
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Table 5 Association of socio-demographic characteristics with day time sleep 

Day Time Sleepiness (Adjusted Odd Ratio 95% CI) Day time Sleepiness (Crude Odd Ratio 95% CI) Characteristics Sr.No 

 
21.12±1.52 Age (Mean ± SD) 1 

  
Gender 2 

1 1 Female   
0.97 (0.53-1.79) 1.10 (0.61-1.96) Male   

  
Marital Status 3 

1 1 Single   
3.74 (1.33-10.67) 4.23 (1.54-11.66) Married   

  
Academic Year 4 

1 1 First   
0.36 (0.14-0.95) 0.37 (0.14-0.94) Second   
0.55 (0.21-1.43) 0.56 (0.22-1.42) Third   
0.28 (0.10-0.82) 0.55 (0.22-1.39) Fourth   
0.76 (0.32-1.84) 0.84 (0.35-1.98) Final   

  
Father Occupation 5 

1 1 Business   
1.12 (0.58-2.13) 1.00 (0.54-1.87) Job   

  
Smoking 6 

1 1 Never   
2.47 (0.62-10.09) 3.36 (1.01-12.30) Ever   

 

 

ESS is a verified scale used for determining the Narcolepsy, Day 
dozing is lower than normal, if the ESS score is 0-5, and it is higher 
than Normal. If the ESS score is 5-9, it is a Mild Narcolepsy. If the 
ESS score is 10-12, it is a Moderate Narcolepsy. If the ESS score is 
13-15 Severe Narcolepsy is if the ESS score is above 16 it is very 
severe. 

Data collection method – Permission was taken from 
participants and participants were informed about the purpose of 
the study. Written Consent was obtained before asking questions 
from the participants.  

Data Analysis Procedure – Data was analyzed by using SPSS 
version 22. Data from the questionnaire was encoded into the 
database by a data encoder. Questionnaire forms and databases 
were checked for completeness daily. Data was entered twice and 
then cleaned for any missing variables. All the data was supervised 
by a principal investigator on a regular basis. In terms of 
quantitative variables like age, family size, total household income, 
the Descriptive Analysis was calculated and for skewed data, the 
median and inter-quartile ranges (IQR) were reported. Categorical 
variables like gender, years of education and occupation were 
described by using frequencies and percentages. Association 
between the sleep disorders with academic performance was 
determined by logistic regression analysis. Independent variables 
which appeared with a p-value ≤0.05 were included in the 
multivariate analysis. Age, gender and academic year were 
adjusted in the multivariate analysis.  

 

Results 

Socio-Demographic Characteristic of Study Participants  

Mean age of study participants was 21.2 years with an SD of 
1.52. Most of them were females (63.3%), only 7.5% were 
smokers; the majorities were poor grades in the semester exam 
(77%). Majority (71.4%) of father occupation was white collar 
(office job), 35.2% was family history of sleep disorder (Table 1). 

 

Prevalence of Sleep Disorder among study participants 

Most (82.5%) of the students has sleep disorder and majority 
(56.5%) has daytime of sleepiness disorder (Table 2).  

Association of Sleep Disorder with Academic Performance 

All the characteristics of sleep quality were associated with 
poor academic performance but only sleep duration [OR 1.05(CI 
1.01-2.02)], use of sleep medication [OR 14.99(CI 1.46-20.32)], 
global PSQI score [OR 2.86(CI 1.51-15.90)] and day time sleepiness 
[OR 4.80(CI 1.21-35.41)] were statistically a significant association 
with poor academic performance. (Table 3) 

 

Association of Socio-Demographic characteristics with Sleep 
quality 

 All the characteristics of socio-demographic were associated 
with poor sleep quality but only the second academic year [OR 
4.10(CI 1.28-13.09) and father occupation of office job [OR 2.44(CI 
1.18-5.01) were statistically significant factors associated with 
poor sleep quality. (Table 4) 

 

Association of Socio-Demographic characteristics with 
daytime sleepiness 

All the characteristics of socio-demographic were associated 
with daytime sleepiness, but only a marital status of married [OR 
3.74(CI 1.33-10.67)] was statistically significant associated with 
daytime sleepiness. (Table 5) 

 

Discussion 

This study shows that a high prevalence of sleep disorder and 
daytime sleepiness among most of the medical students affected 
their academic performance in their study. These study results 
were consistent with other studies’ results [19-21]. This result 
explained that the majority of sleep disorder associated with 
academic performance is due to a lack of sleep in weekend. A 
result of this study was consistent with other study which was 
conducted in USA [22]. In the result of previous studies, it is 
confirmed that sleep plays an important role on mental 
competency among students [23-25]. 

In the study there is a significant association of daytime 
sleepiness with academic performance which is homogenous with 
other study results [26]. This study shows that 39.5% of medical 



 

ISSN 2304-3415, Russian Open Medical Journal 5 of 6 

2020. Volume 9. Issue 2 (June). Article CID e0208 
DOI: 10.15275/rusomj.2020.0208 

Neurology 

 

[ 

© 2020, LLC Science and Innovations, Saratov, Russia www.romj.org 
 

students performed bad in the semester exam because of a 
daytime sleepiness problem. Another study which was conducted 
in Korea, showed that a strong presence of poor sleep quality with 
daytime sleepiness is associated with a decrease in academic 
performance [27]. 

In this study, it showed that academic performance decreased 
as the academic year increased from the 1

st
 year to the final year 

due to sleep disturbance because study burden increases as the 
academic year goes from preclinical to clinical year. This result is 
unvarying with the previous studies [28-30]. 

This study also revealed that father occupation affected the 
sleep disorder of students. Stress in the job affected the 
environment of family living, whole family including student have 
sleep disorder due to stress in the job this result was contrast of 
other study results [32-34] because of our study sample majority 
of fathers occupation is job compare to business. 

Academic performance is also affected indirectly by smoking, 
because those students who smoke cigarettes due to sleep 
disorder affect their academic performance. A recent study which 
was conducted in the USA [35], revealed that the students who 
smoked lead to lose up to 2 hours of sleep per night, this led to a 
decrease in sleep duration and ultimately their academic 
performance was decreased. 

The important strength of this study is that sample size which 
is truly representative of the population of Sudan medical 
students, covers major medical colleges all over the country. 
Second strength is that it addresses the confounder in the study 
results and excludes variables which have an interaction and affect 
results. This study has some limitations such as it’s a cross 
sectional study which cannot be determined in the temporal 
causation and its self-reported information which may be biased in 
the reporting.  

 

Conclusion 

Study findings showed that sleep disorder was more prevalent 
among students and it is associated with academic performance. 
This study recommends making a policy and tool formation like 
curriculum revision and counseling to students for reducing the 
sleep disorder and increases their performance academically.  
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