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Poor sleep quality has been reported to be common amongst medical students and healthcare professionals worldwide. Sleep
disturbance has been associated with increased rates of burnout and depression. As a result, this has been negatively impacting
performance and functioning. Research on this topic is limited in the United Arab Emirates (UAE). This study is aimed at
exploring sleep pattern and the emotional state of medical and dental students in Dubai, UAE. This cross-sectional study was
based on an electronic survey sent to 181 medical and dental students. Of the 181 invitations, 96 individuals agreed to
participate and complete the rating scales. The Pittsburgh Sleep Quality Index was utilized to explore sleep duration, quality,
and daytime functioning. The Positive and Negative Aﬀect Scale was used to assess the emotional states of the participants.
Overall, the ﬁndings revealed diminished sleep duration. The average duration of sleep amongst the study participants was 5
hours and 24 minutes, which is signiﬁcantly below the recommended duration as per sleep guidelines. Results also showed a
signiﬁcant positive correlation between total sleep duration and overall sleep quality with enthusiasm during the day. Future
research designed to explore factors contributing to sleep eﬃciency, in more depth, as well as strategies to enhance sleep
quality is highly warranted.

1. Introduction
Mental illness refers to a wide range of mental health conditions that aﬀect an individual’s mood, thinking, and behaviour [1]. Adopting good sleep hygiene results in enhanced
physical and psychological wellbeing, e.g., improved cardiovascular function, metabolism, immune system, attention,
cognition, memory, and mood regulation [2]. Research has
shown that lack of sleep was associated with a signiﬁcant
adverse impact in performance in exams [3]. Furthermore,
studies have shown high rates of inadequate sleep amongst
medical students [4].
“Poor sleep quality was present in 30%, excessive daytime sleepiness (EDS) in 40%, and insomnia symptoms in
33% of students” according to a study conducted on 305
medical students [5]. Other studies conducted on medical
students and on youth report a signiﬁcant presence of emotional exhaustion and signiﬁcant reduction in sleep quality
in the majority of the participants [6, 7].

Research exploring the eﬀect of sleep on psychological
wellbeing in the United Arab Emirates (UAE) has been very
limited. This study is aimed at answering the following question: “Is there an association between sleep quality and the
emotional state of medical and dental students at Mohamed
Bin Rashid University of Medicine and Health Sciences in
the year 2019?” The ﬁndings aim to provide recommendations for enhancing sleep quality and education on its fundamental role in overall wellbeing.

2. Methods
2.1. Participants and Procedures. This study is an observational analytical cross-sectional study. The participants were
medical and dental students enrolled at Mohamed Bin
Rashid University of Medicine and Health Sciences (MBRU)
in the year 2019. The study took place in Dubai, United Arab
Emirates (UAE). The duration of the study was 10 months,
where data collection was conducted from May to August
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2019. The ﬁnal data analysis was concluded by the end of
September 2019. This study was reported according to the
standards of the STROBE guidelines [8].
The criteria of inclusion in this study are both medical
and dental students enrolled at MBRU in the year 2019.
There were no exclusion criteria used in the study during
the recruitment of MBRU medical and dental students. All
the students at MBRU were given the opportunity to take
part in the study by completing an online survey that was
sent by email. No sample size was statistically calculated
because of the technique in obtaining the coverage (complete coverage). The ﬁnalized sample size is based on the
number of students that completed the survey. Students
were recruited from year one, two, and three from the college of medicine as well as dental students in the postgraduate program. MBRU has been inaugurated in 2016, and all
batches were included in this study (Figure 1).
2.2. Measurements. Several variables were assessed in the
study classiﬁed into three groups, demographic data, sleep
quality, and emotional state. The demographic data included
age, gender, nationality, and medical/dental student. The
self-rating tools used were the Pittsburgh Sleep Quality
Index (PSQI) [9] and the Positive and Negative Aﬀect Scale
(PANAS) [10].
The PSQI evaluated sleep parameters over the past
month. The variables included time to go to bed at night,
time to fall asleep, time to wake up in the morning, and
the total duration of sleep. The PSQI also included variables
related to sleep diﬃculty, including frequency of not being
able to sleep within 30 minutes, waking up in the middle
of the night or early morning, getting up to use the bathroom, diﬃculties in breathing comfortably, coughing or
snoring loudly, feeling too cold, feeling too hot, having bad
dreams, having pain, taking medicine to help with sleep,
and trouble staying awake whilst driving, eating meals, or
engaging in social activities. The PSQI also evaluated functioning during the day, for example, “diﬃculty in staying
awake during the day” and “keeping up enough enthusiasm
to get things done.” Additionally, the PSQI included a subjective rating of “during the past month, how would you rate
your sleep quality overall?” The overall sleep quality ranged
between the following four options: “Very good,” “Fairly
good,” “Fairly bad,” and “Very bad.” The Global PSQI score
was calculated for each participant as per the “Scoring
Instructions for the Pittsburgh Sleep Quality Index” [9].
The PANAS evaluated diﬀerent feelings and emotions
over the past month. The participants were expected to
choose one of the following ﬁve options for each variable:
“Very little or not at all,” “A little,” “Moderately,” “Quite a
bit,” or “Extremely.” The positive feelings and emotions
were interested, excited, enthusiastic, strong, proud,
inspired, determined, alert, attentive, and active. The negative feelings and emotions were distressed, upset, guilty,
ashamed, scared, afraid, nervous, hostile, irritable, and
jittery.
The survey was designed by utilizing both scales on
Google Form. The form was sent to all the students at
MBRU via a link sent by email. The resultant informa-
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Survey sent to:
146 medical students
35 dental students

Did not respond:
56 medical students
29 dental students

Participated in the study:
90 medical students
6 dental students

Figure 1: Flow chart of participants.

tion was extracted into a Microsoft Excel sheet and saved
prior to exporting the data for analysis, using a data
analysis software.
2.3. Statistical Analysis. The estimated study size was 181
students from both medical and dental colleges enrolled
at MBRU in the year 2019. Of the 181 students, 96 students participated in the study. The data obtained from
the surveys was exported into the Statistical Package of
Social Sciences (SPSS) version 24 and analyzed using
SPSS [11].
The categorical variables are presented as numbers and
percentages, and the continuous variables are presented as
means and their standard deviation. The analyses of variance
was used as parametric test, and the Kruskal Wallis test as
nonparametric test, as appropriately based on the shape of
the distribution of continuous variables such as age and time
to sleep. The Cronbach’s alpha was computed separately for
positive emotions and negative emotions. The correlation
between the two categorical variables was done using Spearman’s rank correlation. The correlation between a continuous and categorical variable was done using Kendall’s Tau
correlation coeﬃcient. To compare the two group means of
emotions in Likert scale, Mann–Whitney U test was used.
The p value less than 5% was considered for statistical
signiﬁcance.
2.4. Ethical Approval and Informed Consent. Ethical
approval was obtained from the Institutional Review Board
(IBR) of MBRU, to proceed with this study (IRB approval
number MBRU-IRB-SRP-78-2017). No student was
excluded from this study based on race, gender, religious,
or cultural backgrounds. Student privacy was maintained
by keeping the data collected anonymous and password protected and only accessible by the main researchers in this
study. Identifying demographics was not obtained during
data collection.
Consent was obtained from all participants aged 18 years
and above. Medical students younger than 18 years of age
required their parental/guardian consent, along with their
consent, before participating. Information regarding the survey was provided at the beginning of the questionnaire by
email along with informed consent prior to taking part in
the survey. Students had the choice to not answer speciﬁc
questions in the questionnaire.
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3. Results
A total of 96 students responded to the questionnaire. Of the
participants studied, 22% were males and 77% were females.
The mean age (sd) of male participants was 20.1 (2.5) years
and 20.0 (3.6) years for female participants. Approximately,
40% of the subjects were Emiratis and 60% were from other
countries. The mean age of both groups was approximately
20 years. 94% were from the medical college and only 6%
percent were from the dental college. The mean (sd) age of
medical students was 19.5 (2.4) years and 29.3 (3.8) years
for the dental students. The diﬀerence in age amongst students from the two specialties was statistically signiﬁcant
(p < 0:001). Table 1 presents the number, percentage, and
mean of age of the study subjects according to sociodemographic variables.
The Global PSQI was calculated for participants with
complete data (n = 89). Scores greater than 5 points were
used to indicate the presence of poor quality of sleep [9].
The mean (sd) Global PSQI score of the study participants
was 8.2 points (2.9). The percentage of participants with a
score suggestive of poor sleep quality was 84.3.
In terms of reliability for PSQI, the overall Cronbach’s
alpha was 0.832 (95% CI: 0.77, 0.87), indicating a high
degree of internal consistency. In terms of the overall reliability for PANAS, Cronbach’s alpha was 0.78 (95% CI:
0.71, 0.84) (p = 0:001). For positive emotions, it was 0.90
(95% CI: 0.87, 0.93) (p = 0:001). For the negative emotions,
it was 0.87 (0.84, 0.91) (p = 0:001).
Table 2 presents the overall sleep quality over the past
month and sleep time-related variables as per the PSQI in
relation to mean age and its standard deviation (SD). The
ﬁndings indicated that there was no signiﬁcant diﬀerence
in age by quality of sleep. However, the subjects who woke
up later, at around 9 o’clock, had a very good quality of sleep
as compared to others (p = 0:047). The subjects who had less
hours sleep at around 4-5 hours in total had either very bad
or fairly bad quality of sleep as compared to others
(p < 0:001). Approximately 50% of the participating students
reported going to bed at night between 1 : 00 am to 3 : 00 am.
Table 3 demonstrates the mean values and standard
deviations (SD) for the reported time to fall asleep as well
as total hours of sleeping per night over the past month.
On average, it took the participants approximately 25
minutes to fall asleep (SD = 33:5). The mean (sd) total duration of sleep in the study sample was 5.4 (1.6) hours.
Findings based on the Pittsburg Sleep Quality Index
(PSQI) revealed high rates of self-reported poor-quality
sleep amongst the participants. Furthermore, 43.6% of the
total participants had diﬃculty falling asleep within 30
minutes at least once a week. Additionally, 37.3% of the participants had interrupted sleep at least once weekly (Table 4).
Table 5 shows the correlation between sleep disturbance/
use of sleeping medication/daytime functioning with the
total duration of sleep and the self-rated overall sleep quality.
Frequency of “diﬃculty in staying awake during the day”
was signiﬁcantly negatively correlated with total duration
of sleep and with the overall sleep quality. The correlation
coeﬃcients were -0.333 and -0.321 (p < 0:001), respectively.
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Table 1: The distribution of study subjects by sociodemographic
variables and the mean age.

Gender:
Female
Male
Nationality:
Emirati
Others
Speciality type:
Medical
Dental

N (%)

Mean age (years)

SD

p value

74 (77.1)
21 (21.9)

20.0
20.1

3.6
2.5

0.903

38 (39.6)
58 (60.4)

19.7
20.3

3.4
3.5

0.407

90 (93.8)
6 (6.3)

19.5
29.3

2.4
3.8

<0.001

N: number; %: percentage; SD: standard deviation.

However, the variable on “keeping up enough enthusiasm
to get things done” was signiﬁcantly positively correlated
with total duration of sleep and with overall sleep quality.
The correlation coeﬃcients were 0.384 and 0.388
(p < 0:001), respectively.
Table 6 shows the mean and its standard deviation (sd)
of the positive and negative emotions by gender. The selfrating for emotions ranged between “1 = Very little or not
at all,” “2 = A little,” “3 = Moderately,” “4 = Quite a bit,”
and “5 = Extremely.” In general, most of the emotions differed by gender. However, the mean (sd) of the negative
emotion “Scared” was 3.1 (1.3) for females as compared to
2.1 (1.2) for males (p = 0:001). Similarly, females had significantly higher mean for “Afraid” 3.0 (1.4) as compared to
males 1.9 (1.1) (p = 0:001), respectively. Similarly, females
had signiﬁcantly higher mean (sd) scores for “Nervous” 3.7
(1.2) as compared to males 2.6 (1.3) (p = 0:001).

4. Discussion
This study has shown total duration of sleep amongst participants as being below recommended guidelines [12, 13]. The
average duration of sleep was 5 hours and 24 minutes
(SD = 1 hour and 36 minutes), which is below guidelines recommendation of 8 to 10 hours of nighttime sleep for youth
[12, 13]. Various studies have made recommendations for
enhancing sleep quality, for instance, adequate sleep duration [14], maintaining regular bedtime and waketime [15],
avoiding excessive caﬀeine intake [16], and limiting screentime exposure before bed [17, 18].
Previous literature has demonstrated that medical students have poor sleep quality and low quantity [5, 19–22].
These ﬁndings are consistent with the results of sleep quality
derived in our study. Our study revealed that the average
duration of sleep for female students and male students differed, which has also been observed in other studies [23].
Furthermore, our study revealed that anxiety-related emotional states, for instance, “Scared,” “Afraid,” and “Nervous,”
were signiﬁcantly higher amongst females.
Studies have explained the importance of sleep towards
various cognitive functions, including memory and
emotional regulation [24]. Furthermore, functional
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Table 2: Overall sleep quality based on age and sleep time-related variables.
Very bad
Mean
SD

Age (years)
Time to fall asleep (minutes)
Time to go to bed at night (o’clock)
Time to wake up in the morning (o’clock)
Total duration of sleep (hours)

20.0
21.8
5.0
6.9
4.2

3.5
25.8
5.4
1.3
1.4

Rate of overall sleep quality
Fairly bad
Fairly good
Mean
SD
Mean
SD
19.5
31.1
7.3
7.1
5.2

3.2
44.0
7.3
1.3
1.2

20.7
19.0
9.7
7.3
6.2

Very good
Mean
SD

3.5
17.2
8.3
2.5
1.4

22.7
15.2
12.5
9.3
7.5

4.5
13.3
9.5
3.5
1.0

p values
0.156
0.403
0.073
0.047
<0.001

SD: standard deviation.

Table 3: Average time to fall asleep and total duration of sleep based on gender.
Gender

Total sample
Time to fall asleep (minutes)
Total duration of sleep (hours)

Female

p value

Male

Mean

SD

Mean

SD

Mean

SD

24.8
5.4

33.5
1.6

27.1
5.3

37.3
1.6

17.0
5.8

12.3
1.5

0.64
0.25

SD: standard deviation.

Table 4: Sleep quality amongst participants based on gender.
Gender
Female
Male
Count N % Count N %

Overall sleep quality

Frequency of diﬃculty in falling asleep within 30 minutes

Frequency of waking up in the middle of the night or early
morning

neuroimaging studies have shown that individuals
experiencing sleep deprivation demonstrate stronger reaction of the amygdala to negative stimuli [24]. A study
evaluating sleep loss amongst medical interns reported a
negative impact on performance [25]. Moreover, irritability and forgetfulness were reported by the medical interns
who worked on consecutive night shifts [25]. In keeping
with the abovementioned ﬁndings of previous studies,
the analysis of the results of our study revealed a positive
signiﬁcant correlation between sleep quality and enthusiasm and productivity during the day. The correlation coefﬁcient of overall sleep quality with enthusiasm was 0.388
(p < 0:01).

Very bad
Fairly bad
Fairly good
Very good
Not during the past one
month
Less than once a week
Once or twice a week
Twice of three times a week
Not during the past one
month
Less than once a week
Once or twice a week
Twice of three times a week

p
value

19
31
20
4

20.0%
32.6%
21.1%
4.2%

2
12
5
2

2.1%
12.6% 0.351
5.3%
2.1%

29

30.9%

10

10.6%

9
17
18

9.6%
18.1%
19.1%

5
2
4

5.3%
2.1%
4.3%

28

29.8%

9

9.6%

16
15
14

17.0%
16.0%
14.9%

6
1
5

6.4%
1.1%
5.3%

0.329

0.399

4.1. Strengths and Limitations. One of the strengths of this
study is that all medical and dental students at MBRU were
invited to participate in the survey. The participants
answered almost all the questions in the survey. The participation rate was 53% (96 out of 181 students). The results
obtained were consistent with the ﬁndings in previous studies. Additionally, this is one of the ﬁrst studies exploring the
relationship between sleep quality and emotional states
amongst medical students in Dubai, UAE.
The study’s limitations include language bias, since
only research papers in English language were reviewed.
Moreover, response bias was implicated in this study in
the context of the participation rate mentioned above.
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Table 5: Correlation between sleep disturbance/use of sleeping medication/daytime functioning with the total duration of sleep and the selfrated overall sleep quality.
Total duration of sleep

Overall sleep quality

Frequency of breathing diﬃculty

-0.218∗

0.082

Frequency of coughing or snoring loudly

-0.106
-0.222∗

-0.125

-0.215∗

-0.167

-0.333∗∗

-0.321∗∗

∗∗

0.388∗∗

Sleep disturbance:

Frequency of pain

0.150

Use of sleeping medication:
Frequency of taking sleeping medication
Daytime functioning:
Frequency of diﬃculty in staying awake during the day

0.384

Keeping up enough enthusiasm to get things done
Correlation coeﬃcients are presented in the above table ∗ − p < 0:05,

∗∗

− p < 0:01, and ∗∗∗ − p < 0:001.

Table 6: Mean, standard deviation of positive and negative
emotions by gender.
Male
Standard
Mean
deviation
Distressed
Upset
Ashamed
Scared
Afraid
Nervous
Hostile
Irritable
Jittery
Guilty
Interested
Excited
Enthusiastic
Proud
Alert
Inspired
Determined
Attentive
Active
Strong

3.00
2.62
1.90
2.10
1.90
2.57
1.86
3.05
2.48
2.52
2.95
2.67
2.86
2.62
2.95
2.43
3.05
2.57
3.11
2.81

0.95
1.02
1.14
1.22
1.14
1.29
0.85
1.02
1.17
1.44
1.12
1.20
1.28
1.12
1.02
1.03
1.07
1.08
1.24
0.87

Female
Standard
Mean
deviation
3.31
3.01
2.08
3.11
3.04
3.72
2.39
3.32
2.93
2.84
2.66
2.54
2.51
2.57
2.73
2.72
3.01
2.62
2.65
2.65

1.13
1.18
1.19
1.38
1.41
1.24
1.38
1.33
1.38
1.38
.92
1.01
1.05
1.09
1.05
1.09
1.20
0.99
1.18
0.97

p
value
0.189
0.189
0.562
0.004
0.001
0.001
0.202
0.305
0.173
0.380
0.235
0.692
0.230
0.813
0.413
0.304
0.830
0.940
0.139
0.390

Other potential biases include selection bias where only
students from MBRU were enrolled into the study, as
well as recall bias as participants may not be able to
accurately remember details related to their sleep and
emotional state. Additionally, various confounding factors,
which may contribute to sleep quality and psychological
well-being, have not been assessed, including life
stressors, coping strategies, and presence of medical and
mental disorders. Furthermore, additional studies with
larger sample sizes are needed to be able to generalize
the results of this study.

4.2. Implications and Areas for Future Research. This study
sheds light on the overall sleep quality and duration as well
as emotional states of the participating medical and dental students. In-depth evaluation of contributing factors from a biopsychosocial perspective will assist in better understanding of
this subject. This will also assist in designing awareness and
educational programs accordingly. Future studies that include
a comparison group form the general population can assist in
evaluating the extent of sleep challenges amongst medical students. Furthermore, additional multisite studies with larger
sample sizes are highly warranted.

5. Conclusion
This study illustrated relatively low quality and decreased
duration of sleep amongst medical and dental students at
MBRU. It also revealed a gender diﬀerence in total sleep
duration. Additionally, it has shown a signiﬁcant relationship between adequate sleep and feelings of enthusiasm during the day. The ﬁndings highlight the importance of
promoting awareness and education on sleep hygiene.
Future research assessing this area in more detail will assist
in the development of support strategies, which can contribute to improving medical and dental students’ overall experience throughout their academic journey.

Data Availability
The datasets and materials used and/or analyzed during the
current study can be made available from the corresponding
author on reasonable request.

Conflicts of Interest
The authors declare that there are no conﬂicts of interest.

Authors’ Contributions
Ms. Hamdah Meer contributed by conducting the literature
search and review, developing the electronic survey, and
obtaining consent from the participants, study design, data
analysis, and manuscript preparation. Prof. Lakshmanan

6
Jeyaseelan contributed to reviewing the data analysis in
depth and conducting additional analyses. He also contributed to the manuscript preparation. Dr. Meshal A. Sultan
contributed to developing the research question, study
design, literature review, revision of the data analysis, manuscript preparation, and supervised the research project.

Acknowledgments
We would like to express our deep gratitude to all the medical and dental students who have participated in the study.
Many thanks are due to Dr. Aida Azar, Associate Professor
of Epidemiology at MBRU, Dr. Tom Loney, Associate Professor of Public Health and Epidemiology at MBRU, and
Dr. Amar Hassan, Associate Professor of Biostatistics at
MBRU, for their guidance and support. Special thanks are
due to Mr. Faisal Nawaz, MBBS (cand.) at MBRU, and to
Mr. Shijil Hashim, MBA, for their valuable support with
data analysis. We also thank Ms. Vineeta Mohan, Senior
Executive, and Mr. Ahmad Al Awadhi, Senior Director of
Students Services and Registration for their support.

References
[1] R. W. Manderscheid, C. D. Ryﬀ, E. J. Freeman, L. McKnightEily, S. Dhingra, and T. W. Strine, “Evolving deﬁnitions of
mental illness and wellness,” Preventing Chronic Disease,
vol. 7, no. 1, p. A19, 2010.
[2] M. A. Grandner, N. P. Patel, P. R. Gehrman, M. L. Perlis, and
A. I. Pack, “Problems associated with short sleep: bridging the
gap between laboratory and epidemiological studies,” Sleep
Medicine Reviews, vol. 14, no. 4, pp. 239–247, 2010.
[3] J. E. Barahona-Correa, J. D. Aristizabal-Mayor, P. Lasalvia,
Á. J. Ruiz, and P. Hidalgo-Martínez, “Sleep disturbances, academic performance, depressive symptoms and substance use
among medical students in Bogota, Colombia,” Sleep Science,
vol. 11, no. 4, pp. 260–268, 2018.
[4] M. C. Azad, K. Fraser, N. Rumana et al., “Sleep disturbances
among medical students: a global perspective,” Journal of Clinical Sleep Medicine, vol. 11, no. 1, pp. 69–74, 2015.
[5] M. A. Alsaggaf, S. O. Wali, R. A. Merdad, and L. A. Merdad,
“Sleep quantity, quality, and insomnia symptoms of medical
students during clinical years,” Saudi Medical Journal,
vol. 37, no. 2, pp. 173–182, 2016.
[6] K. T. Baum, A. Desai, J. Field, L. E. Miller, J. Rausch, and D. W.
Beebe, “Sleep restriction worsens mood and emotion regulation in adolescents,” Journal of Child Psychology and Psychiatry, and Allied Disciplines, vol. 55, no. 2, pp. 180–190, 2014.
[7] D. Pagnin, V. Queiroz, Y. T. M. S. Carvalho, A. S. S. Dutra,
M. B. Amaral, and T. T. Queiroz, “The relation between burnout and sleep disorders in medical students,” Academic Psychiatry, vol. 38, no. 4, pp. 438–444, 2014.
[8] E. von Elm, D. G. Altman, M. Egger et al., “The strengthening
the reporting of observational studies in epidemiology
(STROBE) statement: guidelines for reporting observational
studies,” Annals of Internal Medicine, vol. 147, no. 8,
pp. 573–577, 2007.
[9] D. J. Buysse, C. F. Reynolds III, T. H. Monk, S. R. Berman, and
D. J. Kupfer, “The Pittsburgh Sleep Quality Index: a new
instrument for psychiatric practice and research,” Psychiatry
Research, vol. 28, no. 2, pp. 193–213, 1989.

Sleep Disorders
[10] D. Watson, L. A. Clark, and A. Tellegen, “Development and
validation of brief measures of positive and negative aﬀect:
the PANAS scales,” Journal of Personality and Social Psychology, vol. 54, no. 6, pp. 1063–1070, 1988.
[11] “IBM SPSS Statistics,” 2021, June 2021, https://www-01.ibm
.com/support/docview.wss?uid=swg24041224.
[12] M. Hirshkowitz, K. Whiton, S. M. Albert et al., “National Sleep
Foundation’s sleep time duration recommendations: methodology and results summary,” Sleep Health, vol. 1, no. 1,
pp. 40–43, 2015.
[13] M. S. Tremblay, V. Carson, J. P. Chaput et al., “Canadian 24hour movement guidelines for children and youth: an integration of physical activity, sedentary behaviour, and sleep,”
Applied Physiology Nutrition and Metabolism, vol. 41, no. 6,
Supplement 3, pp. S311–S327, 2016.
[14] M. Ohayon, E. M. Wickwire, M. Hirshkowitz et al., “National
Sleep Foundation's sleep quality recommendations: ﬁrst
report,” Sleep Health, vol. 3, no. 1, pp. 6–19, 2017.
[15] E. J. Stepanski and J. K. Wyatt, “Use of sleep hygiene in the
treatment of insomnia,” Sleep Medicine Reviews, vol. 7, no. 3,
pp. 215–225, 2003.
[16] L. A. Irish, C. E. Kline, H. E. Gunn, D. J. Buysse, and M. H.
Hall, “The role of sleep hygiene in promoting public health: a
review of empirical evidence,” Sleep Medicine Reviews,
vol. 22, pp. 23–36, 2015.
[17] M. A. Christensen, L. Bettencourt, L. Kaye et al., “Direct measurements of smartphone screen-time: relationships with
demographics and sleep,” PLoS One, vol. 11, no. 11, article
e0165331, 2016.
[18] X. Wu, S. Tao, Y. Zhang, S. Zhang, and F. Tao, “Low physical
activity and high screen time can increase the risks of mental
health problems and poor sleep quality among Chinese college
students,” PLoS One, vol. 10, no. 3, article e0119607, 2015.
[19] C. D. Corrêa, F. K. Oliveira, D. S. Pizzamiglio, E. V. Ortolan,
and S. A. Weber, “Sleep quality in medical students: a comparison across the various phases of the medical course,” Jornal
Brasileiro de Pneumologia, vol. 43, no. 4, pp. 285–289, 2017.
[20] A. Džaferović and K. Ulen, “Sleep habits among medical students and correlation between sleep quality and academic performance,” European Journal of Public Health, vol. 28,
Supplement 4, 2018.
[21] N. K. Ibrahim, F. Badawi, Y. Mansouri, A. Ainousa, S. Jambi,
and A. N. Fatani, “Sleep quality among medical students at
King Abdulaziz University: a cross-sectional study,” Journal
of Community Medicine & Health Education, vol. 7, no. 561,
pp. 2161–2711, 2017.
[22] H. J. Lawson, J. T. Wellens-Mensah, and S. Attah Nantogma,
“Evaluation of sleep patterns and self-reported academic performance among medical students at the University of Ghana
school of medicine and dentistry,” Sleep Disorders, vol. 2019,
Article ID 1278579, 8 pages, 2019.
[23] A. Reyner, J. A. Horne, and A. Reyner, “Gender-and agerelated diﬀerences in sleep determined by home-recorded
sleep logs and actimetry from 400 adults,” Sleep, vol. 18,
no. 2, pp. 127–134, 1995.
[24] M. P. Walker, “The role of sleep in cognition and emotion,”
Annals of the New York Academy of Sciences, vol. 1156, no. 1,
pp. 168–197, 2009.
[25] R. C. Friedman, D. S. Kornfeld, and T. J. Bigger, “Psychological
problems associated with sleep deprivation in interns,” Journal
of Medical Education, vol. 48, no. 5, pp. 436–441, 1973.

