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Abstract:

BACKGROUND: Sleep is often challenging for medical students because of the considerable amount
of learning they have to do. The aim of this study was to identify the patterns of sleep quality and
daytime sleepiness among medical students in Saudi Arabia and to identify the possible factors
associated with poor quality of sleep and daytime sleepiness.

MATERIALS AND METHODS: This cross-sectional questionnaire-based study was conducted at
College of Medicine, Imam Abdulrahman Bin Faisal University, Saudi Arabia. The questionnaire
included the prevalidated Pittsburgh Sleep Quality Index (PSQI) to measure sleep quality and
the Epworth Sleepiness Scale (ESS) to measure daytime sleepiness. Covariates included
sociodemographic characteristics and academic performance. Bivariate and multivariate logistic
regression analyses were used to obtain adjusted and unadjusted odds ratios (ORs).

RESULTS: The sampled population comprised 36.7% males and 63.30% females. The mean
global PSQI score was (standard deviation (SD)=4.66), while the mean global ESS score was
8.03 (SD=4.66). Further analysis showed that 80.60% had poor sleep quality and 37.80% of the
students suffered from excessive daytime sleepiness. Multivariate regression showed that poor sleep
quality was significantly associated with poor academic achievement (adjusted OR = 3.33, 95%
confidence interval [Cl] = 1.28-8.63). Furthermore, excessive sleepiness significantly increased the
odds of poor academic performance (adjusted OR = 4.58, 95% CIl = 1.09-20.81).

CONCLUSIONS: The results on daytime sleepiness were found to be within the ranges reported
worldwide; poor sleep quality was found to be among the highest ever reported. Both sleep quality
and daytime sleepiness significantly affect academic achievement.

Keywords:

Daytime sleepiness, medical students, sleep quality

Introduction sleep, thus marring the quality and reducing

the duration of sleep. These include stress,

leep for students in medical schools
is often challenging because of the
considerable amount of learning they have to
do. Many factors could affect the patterns of
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depression, and increased workload as well
as environmental and behavioral factors,
particularly the consumption of such
stimulants as caffeine, nicotine, and alcohol.
Other factors may also include media use,
especially before bedtime, and exercise,
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which is likely to have a positive impact on the quality
and duration of sleep.™!

A poor pattern of sleep is a problem of wide
distribution that affects almost all students, both
medical and nonmedical.!*”!In a study done in the UK,
poor sleep was reported by 24% of graduate students
who had difficulty in sleeping or slept for <7 h or
were unable to wake up properly on time."®! Poor sleep
quality affects the academic performance of students
as their attention span, and overall energy in class to
participate and learn diminishes.”! Insufficient sleep
impacts on alertness and leads to attention decline,
and therefore, slows down cognitive processing.
In addition, insufficient sleep interferes with the
prefrontal cortex and hippocampus function, and
this affects memory, language, creativity, and logical
and critical reasoning. Therefore, students” academic
performance may be compromised, thereby increasing
the risk of medical malpractice and maltreatment in
the future.>*

On the other hand, optimal sleep impacts on mental
performance and improves health, the quality of life,
and productivity and thus affects the performance of
students on examinations and eventually their overall
academic achievement.!"!! Simply put, sleep affects every
aspect of our daily lives, mental, physical, and emotional.
Evidence has shown that mental performance such as
reaction time, memory, concentration, and reasoning all
decline with chronic poor sleep.l

The epidemiological data of poor sleep patterns in
different countries were found to vary between studies
according to the tools used and the characteristics of the
population including marital status, gender, age, and
culture.? In the locally relevant study at King Saud
University in Riyadh, Saudi Arabia, the prevalence of
poor sleep patterns was found to be especially high
among female medical students.! Although there have
been previous attempts to study sleep in Saudi students,
the results of its effect on academic performance were
inconsistent.'#1!

This study aims to identify the patterns of poor sleep
quality and daytime sleepiness in the medical students
at one of the largest medical colleges in Saudi Arabia and
their association with academic performance. It was also
to identify possible factors associated with poor sleep
quality and daytime sleepiness.

Materials and Methods

This cross-sectional study required a minimum sample
of 172 students from Imam Abdulrahman Bin Faisal
University (IAU) in Dammam, Saudi Arabia, to obtain

an acceptable power of 90%. Targeted students were
those in their clinical years, i.e., the 4™, 5™, and 6" years
in the College of Medicine during the 2018-2019
academic year. Ethical approval was obtained from
the Ethical Committee of IAU and informed written
consent was obtained from all the participants. The
total number of 4" year students was 128, 5" year
students was 148, and 6™ year students was 136.
A stratified proportional random sampling technique
using the aforementioned student list was used and
every second student was selected. Every effort was
made to obtain equal number of the three respective
clinical years. The questionnaires, in English, were
administered by trained research assistants, and a
total of 180 students submitted their responses. It
was explained to the students that participation was
voluntary.

The questionnaire included sociodemographic and
specific lifestyle information related to the consumption
of caffeinated drinks and the use of mobile phones. It
also included two formerly validated questionnaires:
the first was the Pittsburgh Sleep Quality Index (PSQI)
which is used to evaluate sleep disturbance and
the second was the Epworth Sleepiness Scale (ESS)
which is used to evaluate the presence of daytime
sleepiness.!*'7]

The PSQI is a prevalidated questionnaire consisting of 19
self-rated questions incorporating information on seven
components: perceived sleep quality (accepting one of
four responses ranging from very good to very poor),
sleep latency, sleep duration (calculated to the nearest
hour), habitual sleep efficiency, sleep disturbances, use
of sleeping medication, and daytime sleepiness and
disturbances during the day. Scores are added to give a
maximum score of 21, which indicates overall very good
sleep quality. An overall PSQI score of <5 indicates that
the individual may have difficulties in a minimum of
two components.['¢]

The ESS questionnaire is also one that allows participants
to self-evaluate their tendency to doze off in eight
different situations, each with a possible score of 0 to 3.
Scores are then summed up to give a global ESS score
between 0 and 24.17)

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS) version 20.0 (IBM Corp., Armonk,
NY).'¥ There were two main outcomes: the first was the
overall sleep quality as measured by the PSQI and the
second was excessive daytime sleepiness as measured by
the ESS. Bivariate logistic regression was used to obtain
unadjusted odds ratios (ORs) and their relative 95%
confidence intervals (CIs). Adjusted ORs were estimated
through a multivariate logistic regression.
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Results

The study included a total of 180 students who were
randomly recruited from the College of Medicine at
IAU. Every effort was made to obtain an equal number
of students from the three clinical years.

The sampled population consisted of 36.7% males and
63.3% females; 13.3% of this population were married.
The majority lived with families (85%), while 12.8%
were in student accommodation. The average hours
of sleep were 6 h and the average time of waking up
was 8:00 am. The calculated global PSQI had a mean of
8.0 + 4.6 SD, and the mean ESS score was 8.03 + 3.5. The
distribution of both the scores by academic achievement
is shown in Figure 1. These scores were then categorized
according to the preset thresholds where it was found
that only 19.4% had good quality of sleep, while 80.6%
had poor sleep. Furthermore, the calculated global ESS
had shown that 37.8% suffered from excessive daytime
sleepiness [Table 1].

Examining the quality of sleep in the bivariate analyses
revealed its association with academic achievement,
in which poor sleep quality was associated with poor
academic achievement (unadjusted OR = 2.30, 95%
CI = 1.07-4.96). This association remained significant
after adjustment in the multivariate model (adjusted
OR =3.33, 95% CI = 1.28-8.63). The adjusted model has
shown that the odds of achieving a grade of C were
higher with poor sleep quality although not being
statistically significant (OR = 4.07). Furthermore, not
consuming coffee or tea was found to be negatively
associated with poor sleep quality indicating a protective
effect, which was significant in both the adjusted
and unadjusted estimates (adjusted OR = 0.32, 95%
CI =0.10-0.98) [Table 2]. After adjusting for gender as a
possible confounder in the association between excessive
sleepiness and academic performance, it was found
that excessive sleepiness increased the odds of poor
academic achievement in our student sample. This was
statistically significant after adjustment (OR = 4.58, 95%
CI =1.09-20.81) [Table 3].
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Figure 1: Global Pittsburgh Sleep Quality Index and Epworth Sleepiness Scale
scores by academic achievement of medical students in their clinical years at Imam
Abdulrahman Bin Faisal University, Saudi Arabia, in the academic year 2018-2019

Discussion

More than two-third of our students in clinical years
reported poor sleep. This is higher than the prevalence
reported both in Saudi Arabia and worldwide."? The
prevalence in our study population was found to be
very similar to that of Colombian medical students,
which was reported to be 79.3%. Poor sleep quality
of medical students was found to be lowest in Estonia,
with a prevalence of 7%.” It was found to be 41.8% in
Malaysian students and 64.2% in Pakistani students.!
There was no significant difference between the poor
sleep quality of the male and female students of our
study as both reported troubled sleep. This is also true for
medical students of other nationalities. This was unlike
medical students in Taif where statistical differences
were observed between genders.*! A Moroccan study
revealed no gender differences between male and female
medical students with regard to their poor quality of
sleep.

Excessive daytime sleepiness, assessed by ESS, is a
commonly reported phenomenon in medical students,

Table 1: Sociodemographic characteristics of
medical students (in their clinical years) at Imam
Abdulrahman Bin Faisal University, Saudi Arabia, in
the academic year 2018-2019

Characteristics N (%)
Sex
Males 66 (36.7)
Females 114 (63.3)
Marital status
Single 156 (86.7)
Married 24 (13.3)
Divorced -
Widowed
Medical year
Fourth year 60 (33.3)
Fifth year 60 (33.3)
Sixth year 60 (33.3)
Living situation
With family 153 (85.0)
Student accommodation 23 (12.8)
With relatives/friends 04 (02.2)
Sleep quality
Good 35 (19.4)
Poor 145 (80.6)
Daytime sleepiness
Normal daytime sleepiness 112 (62.2)
Excessive daytime 68 (37.8)
sleepiness
GPA
A 72 (40.0)
B 98 (54.4)
C 10 (05.6)

GPA=Grade point average
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Table 2: Associations between sleep quality and academic performance adjusting for sex, caffeinated drink
consumption, and mobile use among medical students (in their clinical years) at Imam Abdulrahman Bin Faisal

University, Saudi Arabia, in the academic year 2018-2019

Predictors Good sleep quality Poor sleep quality Unadjusted Adjusted
N (%) N (%) OR (95% CI) OR (95% CI)
Sex
Males 17 (9.4) 49 (27.2) 0.54 (0.25-1.14) 0.19 (0.07-0.55)
Females 18 (10.0) 96 (53.3)
GPA
A 20 (11.1) 52 (28.9)
B 14 (7.8) 84 (46.7) 2.30 (1.07-4.96) 3.33 (1.28-8.63)
C 1(0.6) 9 (5.0) 3.46 (0.41-29.11) 4.07 (0.38-42.85)
Coffee and tea consumption
One 12 (6.7) 70 (38.9)
Two to five cups 12 (6.7) 59 (32.8) 0.84 (0.35-2.01) 1.16 (0.44-3.04)
None 11 (6.1) 16 (8.9) 0.24 (0.09-0.66) 0.32 (0.10-0.98)
Soda consumption
One 2(1.1) 35 (19.4) 5.11 (1.16-22.48) 13.97 (2.52-77.40)
Two to five cups 2(1.1) 4(2.2) 0.58 (0.10-3.34) 1.68 (0.22-12.64)
None 31(17.2) 106 (58.9)
Use of mobile device for e-books
Yes 7 (3.9) 57 (31.7) 2.59 (1.06-6.32) 3.60 (1.29-10.05)
No 28 (15.6) 88 (48.9)

Cl=Confidence interval, OR=0dds ratio, GPA=Grade point average

Table 3: Associations between daytime sleepiness and academic performance adjusting for sex, caffeinated
drink consumption, and mobile use amongst medical students (in their clinical years) at Imam Abdulrahman Bin
Faisal University, Saudi Arabia, in the academic year 2018-2019

Predictors Normal daytime Excessive daytime Unadjusted OR Adjusted OR
sleepiness sleepiness (95% CI) (95% CI)
N (%) N (%)
Sex
Males 47 (26.1 19 (10.6) 0.53 (0.28-1.02) 0.39 (0.17-0.88)
Females 65 (36.1 49 (27.2)
GPA
A 52 (28.9) 20 (11.1)
B 55 (30.6) 43 (23.9) 2.03 (1.05-3.90) 3.20 (1.40-07.27)
C 5(2.8) 5(2.8) 2.60 (0.67-9.95) 4.58 (1.09-20.81)
Coffee and tea consumption
One or less 52 (28.9) 30 (16.7)
Two to five cups 38 (21.1) 33(18.3) 1.50 (0.78-2.87) 1.51 (0.70-3.23)
None 22 (12.2) 5(2.8) 0.39 (0.13-1.14) 0.37 (0.10-1.26)
Soda consumption
One or less 38 (21.1) 36 (20.0)
Two to five cups 7 (3.9) 4(2.2) 1.97 (1.20-4.27) 1.97 (0.93-4.13)
None 67 (37.2) 28 (15.6) 1.36 (0.37-5.04) 0.96 (0.22—4.20)
Use of mobile device for social networking
Yes 87 (48.3) 43 (23.9)
No 25 (13.9) 25 (13.9) 2.02 (1.04-3.93) 1.70 (0.76-3.83)

Cl=Confidence interval, OR=0dds ratio, GPA=Grade point average

the prevalence of which was reported to range from
24% to 39%.11>13 These ranges do not differ significantly
from what was found in our population, 37.8% of whom
reported suffering from excessive daytime sleepiness.

A lot of medical students and junior clinicians think
that sleep is overrated and not as important as study

time, presentations, work submission, and examination
preparations.® This is reflected by the big number
reported in the literature of the poor sleep quality
of workers in the medical profession although an
increasingly large body of evidence has confirmed the fact
that good sleep is essential for mental and physical health,
cognition, and motor performance.[26] The demanding
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and overwhelming load of work encountered by medical
students and young doctors early in their career not only
affects the duration and quality of their sleep directly
but also affects sleep by the buildup of stress indirectly.
This creates a continuous vicious cycle of poor sleep,
more stress, and less academic achievement.!'* It has
been frequently reported that poor quality of sleep can
negatively affect academic achievement as a direct result
of poorer concentration and cognitive function owing to
neuronal loss affected by shorter sleeping hours, poor
sleep quality, and sleep-wake habits.!'! The results of
our study also support the previously published data
on the negative association between suboptimal sleep
quality, excessive daytime sleepiness, and poor academic
achievement, represented by the GPA of the students,">%]
and the direct positive association between good sleep
quality and longer duration of sleep with better academic
performance.®!

The results showing the association between excessive
daytime sleepiness and poor academic achievement have
not always been consistent in the literature. Al-Zahrani
et al.' and El Hangouche ef al.”? found no significant
effect of daytime sleepiness on the academic achievement
of medical students. One reason that might explain such
differences in the results is the presence of other factors
that might have influenced daytime sleepiness such
as the consumption of caffeinated drinks and energy
drinks, technology, and the use of social media and
characteristics of the sleeping environment, i.e., noise,
light, and temperature.”! Another reason could be the
lower number of enrolled students in our population
compared to the others.

On an interesting note, we found in the present study
that the less caffeinated drinks consumed, the better the
sleep quality, which in turn showed that not consuming
caffeinated beverages and tea could have a protective
effect on the quality of sleep, hence indirectly positively
affecting academic achievement. This is routinely
mentioned by physicians to patients suffering from poor
sleep quality as part of their sleep hygiene counseling.
Consuming fewer caffeinated drinks earlier in the day
better improves the quality sleep and decreases the
symptoms of insomnia.”! It is important to note that
the confidence intervals reported here reflect the low
sample size acquired.

One must bear in mind that this study was done in a
single educational institution, which may, therefore,
negatively affect the ability to generalize the results to
cover all other medical students. It is only by extensively
exploring all aspects of sleep and sleeping patterns,
that we can get to the root of the problem. The authors
would also like to acknowledge that the cross-sectional
study design and the survey method for data collection

may have resulted in recall bias which contributes to the
limitations of this work.

Conclusion

This research has examined poor sleep quality and
daytime sleepiness of medical students in Saudi Arabia.
The results on daytime sleepiness were found to be
within ranges reported worldwide, while poor sleep
quality was found to be among the highest ever reported.
Both sleep quality and daytime sleepiness significantly
affect academic achievement.

Programs to relieve stress and mindfulness and wellness
programs to decrease levels of perceived stress in medical
students are essential to break the cycle of poor sleep,
more stress, and less academic achievement. Medical
cultures that promote healthy diversity, responsibility,
and accountability rather than competition and shaming
are core to the solution of this issue encountered by
students worldwide.
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