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Introduction: Having a good quality sleep is essential for college students to
support their academic success, physical health, mental well-being, and
overall productivity. In this study, we evaluated the sleep quality among
graduate students studying medical physiology at Tarbiat Modares
University.

Methods: 46 students including 11 master's and 31 doctoral students, and also
4 postdoctoral researchers participated in this study. Sleep quality was
evaluated using the Pittsburgh sleep quality questionnaire.

Results: The overall sleep quality score of participants was 6.8+0.49,
indicating that the students faced poor sleep quality. Sleep disturbance was
significantly higher in female than male students (p<0.05). Moreover,
students with higher age, married or engaged in carrying out the practical
experiments related to their thesis had a lower score (p<0.05) (i.e. better
performance) in the daily functioning component compared to other students.

Conclusion: This study showed that medical physiology students have poor
sleep quality. This undesirable sleep quality can impair the students learning
and research skills. It is recommended that appropriate plans be made and
necessary training be provided to students to improve their sleep quality.

Keywords: sleep quality, Pittsburgh questionnaire, postgraduate academics,
educational grade
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INTRODUCTION

reduction in time or quality of sleep causes
problems in nervous system including cellular

Sleep has been of fundamental importance due to
its physical and psychological aspects [1, 2].
Proper sleep can help in growth and restoration,
and maintaining cognitive functions such as
learning and memory [3]. Any disturbance in the
normal process of sleep can not only threaten
body health, but also harm social functions and
cause psycho-social abnormalities, neurological,
behavioral, and physiological changes [3]. Sleep
disorders are considered a general problem in
developing or developed societies [4]. The
research reports indicate that one third of adults
experience some kind of sleep disorder during
their lifetime [5].

Unfavorable sleep quality is an important
indicator for many diseases [6]. In addition to
fatigue and reducing the quality of life, a chronic
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repair, defects in memory and learning, anxiety
and other mood disorders, and occurrence of
depression [7, 8]. In addition, it adversely impacts
other systems and can lead to different
cardiovascular diseases, blood pressure disorder,
obesity and weight gain, metabolic disorders, and
decreased endocrine gland function [8]. These
problems impose high costs on the healthcare
system [9-12].

The results of studies have shown that the risk
of death in people who sleep more than 8.5 hours
and less than 3.5 hours is 15% higher than those
who sleep 7 hours a night [13].

Ensuring both the quality and quantity of sleep
is atmost importance for various segments of the
population, notably among students [14]. The
learning and memorizing, acquisition of
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Table 1. Demographic characteristics of the subjects. Data are shown as mean+SEM

Number Age (years old)
Total 46 32.72+£0.78
Male 11 32.25+0.38
Female 35 32.47+0.40

knowledge, the capacity for creativity and
innovation, and the academic success of students
at various educational levels are all dependent on
their cognitive abilities [15]. Researchers have
reported that sleep problems among students are
2 to 5 times higher than the general population,
and this trend is increasing [16]. Around half of
the students experience insufficient sleep
duration, irregular sleep and various sleep
disorders [17]. Entering university for most
students is associated with a serious change in
lifestyle [18]. Research findings indicate that 49%
of university students in Taipei [19], 24% in
England [20], and 30% in Korea [21] reported
obtaining less than 7 hours of restorative sleep. A
study conducted by Veldi et al (2005) assessed the
sleep quality of medical students at the University
of Tartu in Estonia, revealing that 7% rated their
sleep quality as relatively poor or very poor [22].
Similarly, Mansouri et al. found that
approximately 73% of medical students in Tehran
experienced unfavorable sleep quality.

Inadequate sleep and deprivation of useful
sleep cause academic decline, lack of
concentration in class, absence from class and
sleepiness when participating in classes, so this
problem leads to many academic, behavioral and
emotional injuries in them and it can lead to a
decrease in educational efficiency [23].

A combination of lifestyle factors, mental
health, and environmental considerations has
been proposed to influence the quality of sleep in
college students [24]. Despite the importance of
sleep in the health of the general public and the
health of students, few studies have been
conducted on surveying the quality of sleep
among graduate students. In this study, the sleep
quality of medical physiology students was
investigated.

MATERIALS AND METHODS

Study area and study subjects

The study sample consisted of students studying
medical physiology at Tarbiat Modares
University between 22nd April and 21st May
2022. The prepared questionnaire including
demographic information and Pittsburgh sleep
quality questionnaire was distributed among 50
students, 46 of whom participated in the study and
3 of them withdrew. Demographic information of
the participants is provided in Table 1 and Table
2.

Pittsburgh sleep quality questionnaire

The Pittsburgh sleep quality index was developed
by researchers at the University of Pittsburgh in
1989 [25]. This questionnaire assesses sleep
quality by evaluating seven components related to

Table 2. Number of the subjects in different states.

Educational grade Age Marital status |Educational status
Gender
Post ) ) Theory |Research
Msc| PhD | poc 24-29|29-34| 34-39 | Single | Married phase phase
Male 1 10 0 1 5 5 8 3 5 6
Female | 10 | 21 4 13 9 13 27 8 12 23
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Table 3. Mean values of sleep components evaluated by Pittsburgh sleep quality questionnaire.

Variable Mean+SEM

Total score 6.80+0.49
Subjective sleep quality 1.08+0.10
Sleep latency 1.44+0.14
Sleep duration 1.34+0.14
Sleep efficiency 0.42+0.12
Sleep disturbance 1.10+0.07
Use of sleep medication 0.04+0.04
Daytime dysfunction 1.36+0.12

individuals’ sleep over the past month [25]. These
components include subjective sleep quality,
sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping
medication, and daytime dysfunction [25].
Participants answered the questions on a Likert
scale ranging from 0 to 3. The total score from the
seven components ranges from 0 to 21. This
questionnaire has a reliability of 0.83 and has
demonstrated high validity in multiple studies
[25]. The Persian version of the Pittsburgh sleep
quality questionnaire has shown acceptable
reliability and validity in the Iranian population
[26].

Statistical analysis

Statistical analysis was performed using
GraphPad Prism (version 8, GraphPad Software,
Boston, Massachusetts USA). The effect of
educational grade and age on sleep quality
components were compared using the Kruskal-
Wallis test, but The effect of other factors
comprising gender, educational status, and
marital status were conducted using the Mann-
Whitney test as the data did not follow a normal
distribution.

The data are presented as mean + standard
error of the mean (SEM) and a p<0.05 was
regarded as the threshold for determining
statistical significance.

Cohen’s d number was calculated using
MATLAB (v2022, MathWorks Inc., Torrance,
CA, USA) to determine the effect size. A number
of d<0.4 was considered weak, 0.4<d<0.8 was
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considered medium, and d>0.8 was considered
strong [27].

RESULTS

We first examined the overall sleep quality score
of students. It was evaluated to be 6.8+0.49,
indicating that 63.04% of students experienced
poor sleep quality. The average sleep hours of the
students were 6 h. Additional details are provided
in Table 3.

Then, the sleep quality index and its
components were compared between different
educational levels, including master's students,
doctoral students, and postdoctoral researchers. A
decreasing trend was observed from senior to
doctorate, post-doctorate, in score of subjective
sleep quality, sleep latency and sleep duration
components, although this decrease was not
significant. In addition, no significant difference
was observed in the sleep efficiency and daytime
dysfunction scores between different educational
levels. The evaluation of the total score also
showed that the educational levels had a medium
effect on the reduction of this score, so that a
medium effect was observed between master's
degrees compared to doctoral and post-doctoral
degrees indicating a better sleep quality among
doctoral students and post-doctoral researchers
(Figure 1).

Then, the sleep quality index and its
components were compared between males and
females. The score of subjective sleep quality,
sleep efficiency, sleep d isturbance, and daytime
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Figure 1. Comparision of sleep quality and its components between students with different educational
grade. Kruskal-Wallis test; *p<0.05; f shows Cohen’s d number; mean+SEM.

dysfunction components showed an insignificant
reduction in males compared to females.
Evaluation of sleep latency component showed a
significant reduction in its score in males
compared to females (p<0.05). In addition, total
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score was significantly lower in males than
female students, implying a better sleep quality in
males (p<0.05, Figure 2).

We then proceeded to analyze the sleep quality
index and its components among various age
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Figure 2. Comparision of sleep quality and its components between students with different gender.

Mann-Whitney U Test; *p<0.05; meantSEM.

groups. The participants were categorized into
three age ranges: 24-29, 30-34, and 35-39 years
old. Our findings revealed that there were no
significant differences in the scores of the
different components of sleep quality among the
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different age categories, with the exception of a
moderate effect indicating a decrease in daytime
dysfunction score in the 30-34 age group
compared to the 24-29 age group (f=0.43).
Moreover, there was a significant reduction in this
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Figure 3. Comparision of sleep quality and its components between students with different age. Kruskal-Wallis test; *p<0.05;

f shows Cohen’s d number; mean+SEM.

score in the 35-39 age group compared to the 24-
29 age group (p<0.05). Additionally, a moderate
effect was observed in the decrease of the total
score in the 30-34 age group compared to the 24-
29 age group (f=0.51) (see Figure 3). These
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results suggest poorer sleep quality in younger
students aged 24-29 years.

To investigate the effect of marital status on
sleep quality of students, we next compared the
sleep quality index and its components between
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Figure 4. Comparision of sleep quality and its components between students with different marital status. Mann-Whitney U

Test; *p<0.05; mean+SEM.

married and single subjects. No significant
alteration was observed in score of subjective
sleep quality, sleep efficiency, sleep disturbance,
and sleep duration components. However, there
was a significant decrease in daytime dysfunction

21

score of married compared to single students
(p<0.05).

The total score also showed a significant
decrease in married compared to single students
(Figure 4).
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Figure 5. Comparision of sleep quality and its components between students with different acadeic activity. Mann-Whitney

U Test; *p<0.05; mean+SEM.

As explained before, our study included the
postgraduate  students and  post-doctoral
researchers who were either involved in theory
courses or conducting research experiments for

22

their thesis. To investigate the potential impact of
these academic activities, we compared the scores
of sleep quality components between individuals
taking theory courses and those conducting
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practical experiments. The results indicated that
only the daytime dysfunction score exhibited a
significant decrease in individuals engaged in
practical experiments for their thesis compared to
those enrolled in theory courses (p<0.05). No
significant changes were observed in other
components or the total score when comparing the
two groups (Figure 5).

DISCUSSION

The findings from this study indicated that
63.04% of students experienced poor sleep
quality. Additionally, it was observed that
master’s students, singles, females, and younger
individuals (aged 24-29) reported lower sleep
quality compared to their counterparts including
PhD students, postdoctoral researchers, married
individuals, males, and older students,
respectively.

According to this article, it seems that students
sleep less than the general population. Similar
finding has been reported by Dinis and Braganca
(2018) [28]. It may because of their stress due to
academic pressure [29, 30]. Several studies have
demonstrated the negative impact of stress on
sleep quality [31, 29, 32]. Stress rises the levels of
serum cortisol, which disrupts the natural sleep-
wake cycle [33]. It increases alertness and then
making it harder to fall asleep [33]. It has been
reported that higher levels of stress are associated
with poorer sleep quality, as well as increased
symptoms of insomnia [33]. Individuals who
reported higher stress have a greater likelihood of
experiencing fragmented sleep patterns and
waking up during the night [34].

In our study, it was shown that students with
younger age (24-29 years), lower education
grade, as well as females have poor sleep quality
compared to relevant counterparts. One of the
reasons may be that these people use social
networks more often and for a longer time after
going to bed. It causes the higher latency in falling
asleep, and shorter duration of sleep, and
increased the daytime dysfunction. Consistent
with this speculation, Fobian et al (2016) and
Hershner and Chervin (2014) have reported the
high rate of using social media among university
students [23, 35]. Another reason for poor sleep
quality in the mentioned groups may be the lack
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of proper planning which was also has reported by
Chattu et al (2019) [36].

Although previous studies have been reported
that the sleep quality of married students is lower
than that of singles, our results indicated the
opposite of this finding. The higher quality of
sleep among married students in our study may
originate from their further family responsibilities
which can lead to a better planning for sleep.

In this study, students involved in theory
courses had lower sleep quality compared to those
conducting research experiments. The possible
reasons include experiencing higher levels of
stress, doing late-night homework and early
morning classroom attendance, which result in
shorter sleep durations and increased daytime
dysfunction [37, 38].

As the quality of sleep has a direct effect on the
daily performance of students, correcting their
sleep-wake pattern will improve their learning
and memory, creativity and productivity [39].
Then, it is recommended that educational
administrators to provide instructions to students
regarding the significance of sleep hygiene and
the establishment of appropriate sleep-wake
routines.

Future studies should aim to investigate the
impact of BMI, cognitive disabilities, and
daytime sleepiness on sleep quality among
students to provide a more comprehensive
understanding of the factors. Additionally, further
research could explore the effectiveness of
interventions aimed at improving sleep quality
among students.

The present study had some limitations
notably the small sample size and the exclusive
inclusion of physiology students. Therefore, it is
recommended to repeat the same study with a
higher number of samples and include students
from other academic fields.
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