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ABSTRACT
INTRODUCTION: Poor sleep quality is a common problem experienced by medical students worldwide.
Therefore, this study aimed to measure the prevalence of poor sleep quality among medical students in
International Islamic University Malaysia (IIUM) and its association with mental health and other factors.
MATERIALS AND METHODS: A cross-sectional study using convenience sampling was conducted among 500
medical students in IIUM Kuantan. A validated self-reported questionnaire including sociodemographic,
socioeconomic, lifestyle, Pittsburgh Sleep Quality Index and Depression Anxiety Stress Score 21 was
distributed from 15th July to 31st August 2019. Descriptive statistics were used to measure the prevalence of
poor sleep quality. Chi- square test, Fisher’s exact test, independent sample T-test, and multiple logistic
regression were used to measure the association between risk factors and sleep quality. RESULT: The
response rate was 91.2%. The prevalence of poor sleep quality was 59.6%. Multiple logistic regression analysis
revealed level of study (clinical year (AOR=0.44, 95% CI: 0.29 - 0.66) and depression (yes (AOR: 1.71, 95% CI
1.03-2.83) contributed independently on poor sleep quality among medical students. There was no significant
relationship between tahajjud practice and poor sleep quality. CONCLUSION: More than half of IIUM medical
students have poor sleep quality. Those students who were in the pre-clinical year and had depression were
independently associated with the occurrence of poor sleep quality. Early intervention is compulsory to
overcome this problem among medical students in IIUM.
KEYWORDS: poor sleep quality, medical students, mental health, depression, tahajjud
INTRODUCTION
Good quality sleep is vital for human beings as it
plays a key role in both mental and physical health.
For medical students, a good sleep is essential in
order to have optimum cognitive function, memory,
and decision making to excel and master their
learning needs. Besides, good quality sleep will help
them to have adequate energy, strength and stamina
to endure the tough medical school’s learning
environment.

An average adult needs 7 to 9 hours of sleep each
night, while teenagers and children need, about 9.5
to 16 hours per day respectively.1 Entering university
life is a big leap for students as they will encounter
a lot of challenges such as new schedule, unfamiliar
environment, social obligations and academic
demands.2 Most of them cope with these issues by
altering their sleeping time and changing their
sleeping habit.3
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Previous studies in both local and oversea setting
had found that the prevalence of poor sleep quality
among medical students were high.4–7 Apart from
that, a big number of them also experience
psychological difficulties such as depression, anxiety
and stress.4–6,8–11 The finding indirectly gives us a clue
that medical students are prone to these problems
and intervention to resolve them are vital.
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Although there were a few local studies done with
similar topics, the fact that each university has its
own curriculum and requirement might differently
affect the sleep quality. Additionally, all medical
students in IIUM in the current academic session were
Muslims and most were Malay. This differs
significantly to other studies in local universities in
which their students were multiracial and multireligion.7,8,12 Therefore, this study aimed to find the
prevalence of poor sleep quality among medical
student of IIUM and its association with mental
health and other factors.
METHODOLOGY

Data collection

All data were collected by a self-administered
questionnaire which was divided into three sections.
Section A included the sociodemographic and
socioeconomic data (year of study, gender,
nationality, marital status of student and parents,
household
income,
paternal
and
maternal
educational level), history of family members who
had died within the recent 6 months, family history
of psychiatric problems, smoking and exercise
regularity. As IIUM is an Islamic university, we also
included questions regarding the number of pages of
Quran read and tahajjud performed in a week to find
out its association with poor sleep quality.

Study design and population
This was a cross sectional study using convenience
sampling conducted from 15th July 2019 until 31st
August 2019 among medical students in International
Islamic University Malaysia (IIUM) Kuantan Campus.
According to a local study among medical students in
two public medical universities, the prevalence of
poor sleep quality was found to be 63.9%.4 Using the
single proportion formula, the minimum required
sample size was 425 with the precision of 0.05, and
considering a 20% non-response rate. We decided to
approach all medical students from the first to the
fifth year.
Operational definition
We utilized the Pittsburgh Sleep Quality Index (PSQI)
questionnaires to assess the sleep quality in this
study. Poor sleep quality is defined as global PSQI
score of more than five while good sleep quality
defined as a score of five and less. 13 Tahajjud or
qiamullail, meanwhile, is defined as night prayers
performed after having gone to sleep at night
between Isha’ (the night obligatory prayer) and
Subuh (the early morning obligatory prayer).14

For the mental health component, we assessed the
depression, anxiety and stress symptoms among the
participants. The symptoms were classified into
normal, mild, moderate, severe and extremely
severe according to 21-items Depression, Anxiety and
Stress Scale (DASS-21).15 In this study, the normal
level of those three components was defined as no
depression, anxiety or stress. Meanwhile, mild to
extremely severe level were collectively defined as
having depression, anxiety or stress.

In section B, the Pittsburgh Sleep Quality Index
(PSQI) was used to assess the respondents’ sleep
quality and sleep disturbances of over a period of
one month. PSQI is a validated, self-reported English
questionnaire that is able to distinguish ‘poor’ from
‘good’ sleep by measuring 7 components; subjective
sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of
sleeping medication, and daytime dysfunction.13
The questionnaire possesses good psychometric
properties with cronbach α of 0.793. Meanwhile, in
section C, depression, anxiety and stress status were
evaluated using a validated, English version of DASS21 questionnaire.15 DASS-21 is a well-known and
accepted questionnaire which had been well
validated for a good many years. The internal
consistency reported for the questionnaire was 0.93.
Data analysis
SPSS software version 25 was used to perform the
data and statistical analysis. For categorical
variables, they were described as frequencies and
percentages. The numerical variables were recorded
as median and interquartile range (IQR) as they were
not normally distributed. Bivariable analysis of
categorical variables was done using Chi-Square and
Fisher’s Exact Test. Meanwhile, Mann Whitney U
test was used to analyze the not normally distributed
numerical variables. A p-value of <0.05 was
considered statistically significant.
Simple and multiple logistic regressions were
conducted to assess the relationship between poor
sleep quality and one or more independent variables.
Multiple logistic regression was performed to identify
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the risk factors and to control for possible
confounders. The variables with p <0.05 from the
bivariate analysis were included for simple and
multiple logistic regression analysis. We reported the
odds ratio (OR) at 95% Confidence Interval (CI) to
measure the likelihood of associated factors towards
poor sleep quality.
Ethical Consideration

Table I: Baseline characteristics and mental health
status of the respondents
Characteristics
Level of study

n
199

(%)
43.6

Clinical

257

56.4

Male

124

27.2

Female

332

72.8

Single

452

99.1

Married

4

0.9

B40

106

27.6

M40

118

30.7

T20

160

41.7

Marital status of parents

Married

425

93.2

31

6.8

Smoking

Divorced/
separated
No
Yes

450
6

98.7
1.3

Regular physical
Activity (n=453)

No

297

65.6

Yes
No

156
409

34.4
89.7

Yes

47

10.3

No

421

92.3

Yes

35

7.7

Preclinical

Gender
Marital status of
dents

stu-

Socioeconomic group
(n=384)

This study was approved by the Kulliyyah of Medicine
and IIUM Research Ethics Committee (IREC) with ID
no. IREC 2019-146. Participation in this study was
entirely voluntary. All participants who agreed to
participate in the survey signed a written consent
form. In addition, respondents found to have severe
or extremely severe level of depression, anxiety or
stress from this study were contacted and advised to
seek treatment in IIUM family health clinic or any
nearby clinic.

Family members passed
away within six months
Family history of
psychiatric disorder

RESULTS
We conveniently selected 100 students from each
batch from the first to fifth year medical students.
Out of 500 students selected, only 456 students gave
their consent and completed the questionnaires.
Therefore, the response rate for this study was
91.2%.
The baseline characteristics and mental health status
of the respondents were presented in Table 1. More
than half of the respondents were clinical students
(year three to year five). More than a quarter of
them were from B40 socioeconomic group (27.6%).
6.8% of the respondents were from broken family
while 7.7% of them have family history of psychiatric
problems. Only one third (34.4%) of the respondents
were involved in regular physical activity. The
median pages of Quran read in a week were 14
pages. On the other hand, the median tahajjud
performed was 1 night per week.
In term of mental health status, about 40% of
respondents have depression symptom with most of
them having mild to moderate depression. Majority
of the respondents have normal stress status (73.7%)
and half of the total respondents have mild to
extremely severe anxiety symptoms.

Pages of Quran read
per week
Median (IQR)
Days of tahajjud per week
Median (IQR)
Depression

Anxiety

Stress

14 (13)
1(2)
Normal

278

61.0

Mild

66

14.5

Moderate

64

14.0

Severe

26

5.7

Extremely
Severe

22

4.8

Normal

227

49.8

Mild

54

11.8

Moderate

90

19.7

Severe

38

8.3

Extremely
severe

47

10.3

Normal

336

73.7

Mild

48

10.5

Moderate

35

7.7

Severe

29

6.4

Extremely
Severe

8

1.8

Table II showed the distribution of respondents by
sleep quality elements. There were 7 components of
sleep quality. More than half (59%) of the
respondents had described their sleep quality as
fairly good. Most of them took less than 15 minutes
to sleep (66.2%), sleep for less than 6 hours (62.3%)
per night, had more than 85% habitual
sleep efficiency (76.1%), experienced mild sleep
disturbances (73.5%) and mild daytime dysfunction
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Table II: Distribution of respondent by sleep quality
elements (N=456).

Element of sleep quality
Subjective Sleep Quality
Very good

n

(%)

90

19.7

Fairly good

269

59.0

Fairly bad

84

18.4

Very bad

13

2.9

302

66.2

16-30

113

24.8

31-60

34

7.5

more than 60

7

1.5

>7

36

7.9

6-7

136

29.8

5-6

161

35.3

<5

123

27.0

Sleep Latency (minutes)
Less than 15

Sleep Duration (hours)

Habitual Sleep Efficiency (%)
>85

347

76.1

75-85

67

14.7

65-75

26

5.7

<65

16

3.5

None

56

12.3

Mild

335

73.5

Moderate

64

14.0

Severe

1

0.2

None

442

96.9

Mild

11

2.4

Moderate

2

0.4

Severe

1

0.2

None

91

20.0

Mild

262

57.5

Moderate

89

19.5

14

3.1

17

36.2

Sleep Disturbances

Use of Sleeping Medication

Daytime Dysfunction

Severe
Causes of Sleep Disturbances (n=47)
Psychological or
medical
problem
Caffeine

15

31.9

Exam related

7

14.9

Academic
requirement
Entertainment

3

6.4

3

6.4

Environment

2

4.2

≤5 (GOOD)

185

40.6

>5 (POOR)

271

59.4

Total PSQI Global Score

(57.5%). Only 3% of them took medication to help
them sleep. Most of the reasons for sleep
disturbance were psychological or medical-related
problem followed by caffeine intake and exam
related problem. The prevalence for respondents
with global poor sleep quality index (PSQI) of more
than five which is considered as having poor sleep
quality were 59.4%.
Table III described the association of study variables
with sleep quality. Our study found that level of
study, number of tahajjud prayer perform and all
three components of mental health (depression,
anxiety and stress) had significant association with
sleep quality.
Simple and multiple logistic regression was used to
find the relationship between the level of study,
tahajjud, depression, anxiety and stress with poor
sleep quality (Table IV). Simple logistic regression
analysis shows that respondents who were in the
clinical year (AOR=0.53 CI 0.36-0.78, p=0.001) and
who perform tahajjud (AOR=0.87 CI 0.77-0.98,
p=0.018) were less likely to have poor sleep quality.
Meanwhile, respondents with depression (AOR=2.52
CI 1.68-3.78, p<0.001), anxiety (AOR=2.42 CI 1.653.56, p<0.001) and stress (AOR=2.88 CI 1.79-4.63,
p<0.001) were more likely to have poor sleep
quality.
However, multivariate analysis based on logistic
regression model revealed that the only significant
factors for poor sleep quality were the level of study
and depression after adjusting for confounders.
Students who were in the clinical year were less
likely to have poor sleep quality compared to preclinical students (AOR= 0.53, 95% CI=0.29-0.66,
p<0.001). Nonetheless, students with depression
symptoms; in comparison with those who did not
have depression, have 1.71 times higher risk to have
poor sleep quality (95% CI=1.03-2.83, p=0.038).

DISCUSSION
The prevalence of poor sleep quality among our
respondents was 59.4%. It was higher compared to
studies done in Saudi Arabia and Pakistan. 4,5 Besides,
our study also showed a higher prevalence of poor
sleep quality compared to the local studies done
among medical students in International Medical
University (IMU) and University Tunku Abdul Rahman
(UniTAR).6,7 However, our respondents have a
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Table III: Association between baseline characteristics with sleep quality
Variables

Sleep Quality

Good

χ²

P

10.356

0.001

1.294

0.255

0.149

1.000+

2.434

0.296

1.682

0.195

0.132

0.716

0.004

0.948

0.926

0.336

0.621

0.431

Poor

n

(%)

n

(%)

Pre-clinical

64

(32.2)

160

(67.8)

Clinical

121

(47.1)

136

(52.9)

Male

45

(36.3)

79

(63.7)

Female

140

(42.2)

192

(57.8)

183

(40.5)

269

(59.5)

2

(50.0)

2

(50.0)

B40

46

(43.4)

60

(56.6)

M40

50

(42.4)

68

(57.6)

T20

56

(35.0)

104

(65.0)

Married

169

(39.8)

256

(60.2)

Divorce/ separated

16

(51.6)

15

(48.4)

No

183

(40.7)

267

(59.3)

Yes

2

(33.3)

4

(66.7)

No

119

(40.1)

178

(59.9)

Yes

63

(40.4)

93

(59.6)

169

(41.3)

240

(58.7)

16

(34.0)

31

(66.0)

173

(41.1)

248

(58.9)

12

(34.3)

23

(65.7)

Pages of Quran read per week
median (IQR)

14

(14)

12

(13)

0.298#

Days of tahajjud per week median
(IQR)

1

(3)

1

(2)

0.037#

Level of study

Gender

Marital status of student
Single
Married
Socioeconomic group

Marital status of parent

Smoking

Physical activity

Family members passed away within
six months
No
Yes
Family history of psychiatric
disorder
No
Yes

Depression
No

136

(48.9)

142

(51.1)

Yes

49

(27.5)

147

(72.5)

No

116

(51.1)

111

(48.9)

Yes

69

(30.1)

160

(69.1)

No
Yes

157
28

(46.7)
(23.3)

179
92

(53.3)
(76.7)

20.598

<0.001

20.792

<0.001

20.068

<0.001

Anxiety

Stress

+

Fisher’s exact test

#

Mann-Whitney U χ ² chi square
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Table IV: Simple and multiple logistic regression to determine factors associated with poor sleep quality.
Simple logistic regression
Variables

B

Wald

AOR+

95% C.I

#

-0.63

10.25

0.53

0.36-0.78

0.001*

-0.14

5.59

0.87

0.77-0.98

0.018*

0.92

20.10

2.52

1.68-3.78

<0.001*

0.89

20.42

2.42

1.65-3.56

<0.001*

1.06

19.14

2.88

1.79-4.63

<0.001*

-0.83

15.46

0.44

0.29-0.66

<0.001*

-0.12

3.54

0.88

0.78-1.01

0.060

0.54

4.31

1.71

1.03-2.83

0.038*

0.46

3.58

1.58

0.98-2.53

0.059

3.32

1.74

0.96-3.16

0.068

P

Level of study
Pre-clinical
(reference)
Clinical
Tahajjud (night per week)
0 time
(reference)
≥1 time
Depression
No (reference)
Yes
Anxiety
No (reference)
Yes
Stress
No (reference)
Yes
Multiple logistic regression
Level of study
Pre-clinical
(reference)
Clinical
Tahajjud (night per week)
0 time
(reference)
1 time
Depression
No (reference)
Yes
Anxiety
No (reference)
Yes
Stress
No (reference)
Yes

0.55
#

+

* p <0.05 is significant 95% confidence interval Adjusted Odd Ratio
Nagelkerke R Square was 0.148. This implies that only 14% of variation in this study was explained

slightly lower prevalence of poor sleep quality
compared to students from University Putra Malaysia
and University Malaya.8 Different sample population
background
and
curriculum
between
these
universities could be the main reasons for the
differences in the prevalence of poor sleep quality
among medical students. Besides, studies done in
public universities in Malaysia including our study
had yielded a higher prevalence of poor sleep quality
compared to those from private universities.6–8
Further research needs to be done to analyse the

reason for the differences in sleep quality level
between the public and private universities medical
students.
Although only 47 respondents had stated the main
reason why they experienced troublesome sleep, it
was worrisome to find that the main reason for it
was due psychological or medical problems (36.2%)
such as back pain, headache, palpitation, anxiety
and stress. This was followed by caffeine intake
(31.9%) and exam related problem (14.9%). Three
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percent of respondents had used sleep medication to
assist them to sleep. It was also reported in other
studies that those with sleep problem took sleep
medication as the solution.5,7 This requires early
intervention before complications start to develop,
such as medication dependence. Among the
interventions include educating the students on how
to control caffeine dependency problem and how to
effectively manage their preparation for the
examination.
Our study revealed that respondents in the clinical
years were less likely (AOR = 0.53, 95% CI= 0.360.78) to have poor sleep quality compared to preclinical students. This was consistent with two
previous studies where the pre-clinical students
were found to be more prone to have poor sleep
quality.10,16 Contrarily, a local study revealed that
clinical students had a higher risk to develop poor
sleep quality.6 This inconsistency may be due to the
higher proportion of clinical students compared to
pre-clinical students in our study. It was postulated
that students in pre-clinical years may have
problems to cope with the new environment and still
lacks time management skills. Besides, a higher
number of lectures and study load during the preclinical years may be one of the factors that lead to
poor sleep quality.10

Even though there was limited research done to
study the relationship between spiritual factors and
sleep quality, we found that performing tahajjud has
a significant association with poor sleep quality from
bivariate analysis. More interestingly, simple logistic
regression showed that those performing tahajjud
were less likely to have poor sleep quality compared
to those who did not.
However, there was no significant relationship found
between performing tahajjud with sleep quality
after adjusting for the confounders (95% CI=0.781.01, p=0.060). An almost similar study done in Saudi
Arabia found that early morning prayer (Subuh) had
no impact on sleep quality.17 It is very important to
share this finding with others including Muslim and
non-Muslim. Some may think that tahajjud prayer
may lead to poor sleep quality and subsequently
affect their daytime performance. However, our
result proves that assumption to be wrong. As an
Islamic university, we should encourage our students
to perform as much tahajjud as they desire.

From our multivariate analysis, students with
depression were at higher risk to have poor sleep
quality (AOR= 1.71, 95% CI=1.03-2.83, p=0.038). This
finding was consistent with the studies done in the
Middle East and local setting where the prevalence
of poor sleep quality was significantly higher among
students with depression.10,18,19 Additionally, many
previous studies had found that students with
anxiety or stress had a higher risk of having poor
sleep quality.(4,9,19–22) However, our study found
that anxiety (AOR= 1.58, 95% CI=0.98-2.53, p=0.059)
and stress (AOR=1.74, 95% CI= 0.96-3.16, p=0.068)
were both confounders for poor sleep quality. This
inconsistency might be due to the fact that we had
different population size and almost a quarter of our
respondents were having normal stress level.
Nevertheless, various studies had concluded that
there was a clear correlation between sleep
disorders and psychiatric problems.23
One of the limitations of this study was that the data
obtained through self-reporting were prone to recall
bias. Besides, there could be underreporting bias
from the respondents such as in total household
income, tahajjud performance and Al-Quran
recitation. We tried to maintain the quality of data
by using validated and reliable questionnaires. Our
study was also more prone to selection bias as we
conducted this study by convenient sampling
method. We decided to choose this sampling method
because of time constraint and availability of the
clinical students. However, the response rate was
high (91.2%) and this could minimise the selection
bias and we could potentially generalise the findings
to all medical students in IIUM. Other than that, the
main distinctive part of our study compared to other
local studies was that our study involved the
spiritual aspect such as tahajjud which has been
found to affect the sleep quality. We also analysed
the direct relationship between sleep quality and
mental health.

CONCLUSION
In conclusion, the prevalence of poor sleep quality
among IIUM medical students was high. Those who
were in the pre-clinical years and have depression
symptoms were independently associated with poor
sleep quality. Therefore, the responsible authority
should plan for effective measures to handle this
issue which will benefit the students and later the
community which they will serve in the future. To
IMJM Volume 19 No.2, July 2020
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illustrate, education on time management should
be implemented to help students to schedule
and manage their daily tasks appropriately and
efficiently. in an appropriate way. Furthermore,
regular screening for mental health problems among
medical students is necessary for early detection
and intervention.
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