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ABSTRACT
Background: Good sleep quality is crucial for dental students as they must have
optimal cognitive function, memory, and decision-making to accomplish their
learning requirements. This study aims to determine sleep quality, its associated
factors, and the association between sleep quality and academic performance among
dental students in Malaysia.
Methods: This cross-sectional study involved dental students at four public
universities in Malaysia. A validated Pittsburgh Sleep Quality Index (PSQI)
questionnaire was used to assess their sleep quality. An additional self-administered
questionnaire was employed to obtain the students’ sociodemographic profile,
lifestyle, and academic performance. The data were analysed using descriptive,
chi-square, and multiple logistic regression.
Results: Three hundred eighty-four dental students participated in this study. About
half of the dental students (51.6%) have poor sleep quality. The mean of sleep hours
per night was 5.72 (SD 1.06). The sleep quality was significantly poor among Malay
students (P = 0.023), students who stayed at hostel (P = 0.002), and those who
consumed caffeinated drinks (P = 0.028). Multiple logistic regression analysis
revealed that the poor sleep quality was significantly associated with self-perceived
poor academic performance (Adjusted Odds Ratio (AOR) 2.95, 95% CI [1.25–6.96],
P-value = 0.013) and students skipping class (AOR 1.70, 95% CI [1.00–2.91],
P-value = 0.046).
Conclusions: Most of the dental students in Malaysia have poor sleep quality.
Ethnicity, accommodation, and caffeine consumption were significantly associated
with sleep quality. Awareness to sleep quality among dental students is needed to
ensure they are able to cope with the challenging dental school learning environment.
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INTRODUCTION
Sleep is crucial for maintaining good health and well-being at all stages of life. Adequate
high-quality sleep is essential for physiological repair and recovery. However, its
insufficiency has been recognized as an increasing public health issue. Adverse sleep
problems can heighten the likelihood of health issues, while certain diseases and disorders
can also impact the quantity and quality of sleep in individuals (Seow et al., 2020). Sleep
quality encompasses the quantitative aspects of sleep such as sleep quantity, sleep latency,
or number of arousals at night, as well as subjective factors such as sleep depth, feeling of
restfulness upon waking, and general satisfaction with sleep (Pilcher, Ginter & Sadowsky,
1997).

Sleep duration and quality have several effects on human health. Previous research has
shown that poor sleep quality and short sleep duration were associated with a higher
prevalence of depressive symptoms and may become risk factors for mental health
disorders among university students (Li et al., 2020). Further, sleep among university
students varies considerably across different cultural populations and regions. It was found
that Japanese university students sleep less than Canadian university students. However,
despite the less sleep compared to that of the Canadian university students, Japanese
university students reported being less tired and having better health, indicating that
cultural differences emerged as significant parameters of sleep (e.g. sleep time) and beliefs
about sleep (e.g. perceived relation between sleep and health) (Cheung et al., 2021).

Sleep plays a vital function in enhancing cognitive abilities, particularly memory
retention. Poor nighttime sleep quality and daytime lethargy negatively affect students’
physical and cognitive health and academic performance (Maheshwari & Shaukat, 2019).
Sleep disorders are among the most common health problems for late adolescents and
young adults. Students usually report lack of sleep, or difficulty in sleeping (Becker et al.,
2018). Studies have shown that, poor sleep quality among university or college students in
Asia was high ranging from 50–58% (Cheng et al., 2012; Ji & Wang, 2018; Suen, Tam &
Hon, 2010). In Malaysia, research has revealed that 60% of health sciences students and
59.6% of medical students had poor sleep quality (Saat et al., 2020; Said et al., 2020).
The percentage was even higher among dental students. This is demonstrated by studies
conducted in Saudi Arabia and Brazil which found that 72.5% and 65.2% of the dental
students had poor sleep quality respectively (Elagra et al., 2016; Muñoz et al., 2023). This
could be related to dental specialty which often comprises heavy didactic and clinical
contents, causing a lot stress on students and requiring extensive study and long practical
sessions (Elagra et al., 2016). For students to succeed and master their learning
requirements, a restful night’s sleep is crucial for optimal cognitive function, memory, and
decision-making. Additionally, getting enough rest will give them the energy, stamina, and
strength they need to complete the learning program (Said et al., 2020).

Several factors have been identified by researchers as being associated with poor sleep
quality. A study involving university students in Taiwan found that, poor sleep quality was
significantly associated with undergraduate students, female gender, the habit of skipping
breakfast, tea drinking, a higher tendency toward internet addiction, poor social support
and higher neuroticism (Cheng et al., 2012). A study among medical students in Malaysia
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found that students in the clinical year were less likely to have poor sleep quality than
pre-clinical students. Nonetheless, students with depression symptoms, compared to those
who did not have depression have a 1.71 times higher risk of having poor sleep quality
(Said et al., 2020). Another study involving medical students in Saudi Arabia reported that
students who do not suffer from stress are less likely to have poor sleep quality, whereas the
risk of having poor sleep quality is almost four times higher in students with cumulative
grade point average (GPA) less than 4.25 (Almojali et al., 2017). The previous studies
mainly focus on undergraduate students taking different programs, and there is a lack of
data on how sleep quality affects dental students and their academic performance.
Therefore, this study is conducted to assess the factors associated with poor sleep quality
among dental students at Malaysian universities.

Poor sleep quality might affect students learning progress which leads to poor academic
performance and their performance as a healthcare professional in the future (Haque et al.,
2018). Inadequate duration and poor quality of sleep also negatively affect their
concentration and cognitive function (Hanapi et al., 2021;Suen, Tam & Hon, 2010). Sleep
deprivations are commonly related to daytime sleepiness and declined level of attention
which affects performance (Siraj et al., 2014). A study among dental students in Saudi
Arabia found that, poor sleep quality was associated with lower academic performance,
especially in clinical years (Elagra et al., 2016). In Malaysia, a study among medical
students found that respondents who slept less than 6 h during the weekend had
significantly lower cumulative GPA compared to those with average sleep between 6 to 8 h
and those who sleep more than 8 h (Siraj et al., 2014). A study also found that sleep
frequent sleep disruptions negatively impact students’ academic performance, creating a
vicious cycle (Abdulghani et al., 2012). Additionally, poor sleep also affects individual
performance by increasing depression, decreasing motivation, and compromising health
(Kazim & Abrar, 2011). However, whether similar factors influence dental students’ sleep
quality and their academic performance remains unexplored. Therefore, this study is
conducted to assess sleep quality and its associated factors among Malaysian university
dental students. In addition, the association between sleep quality and academic
performance of Malaysian university dental students is assessed. Understanding the factors
that affect sleep quality among dental students’ and how it affects their academic
achievement could help to develop targeted interventions to enhance their overall
performance.

METHODS
Population and sample
This cross-sectional study involved dental students from Universiti Sains Malaysia,
Universiti Malaya, International Islamic University Malaysia, and Universiti Teknologi
MARA. It was conducted from 15th July 2023 to 30th August 2023. Dental students from
2 to Year 5 who consented to participate were included in this study. First-year dental
students were excluded because during data collection, they had not yet sat for the final
exam. The convenience sampling method was applied in this study. The sample size was
calculated using the single proportion formula at 95% confidence interval (CI) based on
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the objective to determine the proportion of sleep quality among the dental students.
The expected proportion was estimated at 65%, which was the percentage described by
dental students in Saudi Arabia as good or very good sleep quality (Elagra et al., 2016).
Sample sizes were calculated for various precisions, and a sample size of 348 was chosen
with a precision of 0.05, considering the available resources. This calculation ensured
sufficient test power to detect meaningful differences in sleep quality within the sampled
population. Anticipating a 10% non-response rate, the final sample size was 384 for this
study.

Ethical consideration
This study was approved by the Human Research and Ethics Committee, Universiti Sains
Malaysia (USM/JEPeM/22040222) on 5 June 2022, Medical Ethics Committee, Faculty of
Dentistry, University of Malaya (DF CO2204/0051(L)) on 27 June 2022, International
Islamic University Malaysia (IIUM) Research Ethics Committee (IREC 2022-045) on 27
April 2022 and Universiti Teknologi Mara (UiTM) Research Ethics Committee on (REC/
07/2022 (ST/MR/131) on 4 July 2022.

Research tools
An online questionnaire using Google Forms was used to collect variables of interest in this
study. The questionnaire consisted of four parts. The first part included questions on the
participants’ demographic characteristics, including age (years), gender (male/female),
ethnicity (Malay/Chinese/Indian/Others), parents’ monthly income (in MYR), marital
status (single/married), body mass index (BMI), current academic years, place of study,
accommodation (hostel/rental/family house), and presence of any medical problems (yes/
no). For BMI, it was recategorized as underweight (BMI < 18.5 kg/m2), normal (BMI
18.5–22.9 kg/m2), overweight (BMI 23–27.4 kg/m2) and obese (≥27.5 kg/m2) (Ministry of
Health Malaysia, 2023).

The second part of the questionnaire focused on activities or habits related to sleep
quality. The first item was on exercise for at least 30 min for each session for the past one
month (yes/no). If respondents answered “yes”, they were asked to specify the frequency of
their exercise over the past months as either >5 times per week, 3–5 times per week, or <3
times per week. This frequency of exercise was determined based on recommendations for
healthy adults regardless of age, whereby the duration of exercise should be at least
150 min/week for moderate intensity exercise (Samitz, Egger & Zwahlen, 2011). Other
items include eating sleeping pills to improve sleep for the past 1-month, electronic device
uses before bedtime for the past 1 month, smoking for the past 1 month, and alcohol and
caffeinated drink consumption for the past 1 month. The respondents answered “yes” or
“no” for these items (Pham et al., 2021). If the respondents answer “yes” for consumption
of caffeinated drink, they need to choose either they rarely consume a caffeinated drink,
1 day per week, 2–3 days per week, 4–6 days per week or every day. These response option
were adapted from a study conducted by Pham et al. (2021).

The third part of the questionnaire was on the students’ performance in the class.
The questionnaire includes 1) self-perceived academic performance in the current
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academic year including very good, good, average, poor and very poor 2) falling asleep
during class 3) skipping class, 4) coming late to the class and 5) involvement in
extracurricular activities. The fourth part of the questionnaire assessed the students’ sleep
quality using the PSQI questionnaire. The questionnaire was developed and validated
by Buysse et al. (1989) in 1989 and was used with permission from the authors. The
questionnaire has good internal consistency, with a Cronbach’s alpha of 0.83 (Buysse et al.,
1989). The PSQI was divided into 10 questions which comprise 19 items forming seven
components: (1) sleep quality (one item), (2) sleep latency (two items), (3) sleep duration
(one item), (4) sleep efficiency (three items), (5) sleep disturbance (nine items), (6) sleep
medication (one item), and (7) daily dysfunction (two items). The seven component scores
were then summed to yield a global PSQI score ranging from 0–21, with higher scores
indicating worse sleep quality and a cut-off score above five indicating poor sleep quality
(Buysse et al., 1989).

Data collection
Data collection was conducted online via a self-administered questionnaire using Google
Forms link from 7 July 2022 to 31 August 2022. The link to the questionnaire, the
information sheet, and consent form were distributed using WhatsApp to all participants
through each university representative. The first section of the questionnaire contained an
explanation of the survey’s purpose and confidentiality. On the first page, the participants
must indicate their agreement and consent to participate in the study. The consent form
was designed to be skipped. If participants selected “No” in response to the consent query,
they were redirected to a page, thanked for their time, and exited the form. If they selected
“Yes,” indicating their agreement to participate, they were redirected to answer the
questionnaires.

Statistical analysis
Data entry and analysis were carried out using IBM SPSS Statistics for Windows (version
27.0, IBM Corp., Armonk, NY, USA). Data checking and cleaning were performed before
the analysis. Descriptive analysis was used to describe the sociodemographic
characteristics of the respondents and to determine the proportion of good and poor sleep
quality among dental students of Malaysian universities. Numerical data were presented as
a mean and standard deviation (SD), and categorical data were presented as frequency and
percentage. A Chi-square and Fisher’s exact test were used to determine the factors
associated with sleep quality among the dental students. Simple and multiple logistic
regression analyses (MLR) were used to determine the association between poor sleep
quality and academic performance of Malaysian university dental students. The
independent variables included self-perceived academic performance, falling asleep in
class, skipping class, coming late to class and involvement in extracurricular activities.
The dependent variable was the total score of PSQI items with score above five indicating
poor sleep quality and score less than or equal to five indicating good sleep quality. Before
MLR was performed, the distribution and frequencies were examined. Simple logistic
regression (SLR) analysis was done to screen variables for subsequent analysis using
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multiple logistic regression (MLR). All variables with a P-value less than 0.25, as well as
clinically relevant variables identified from the SLR, were included in the multivariable
analysis (multiple logistic regression). The P-value was set larger than the conventional
level of significance to enable the inclusion of more clinically relevant variables from the
SLR analysis into the model of MLR analysis (Zhang, 2016). The interaction terms were
checked using the likelihood ratio test. Multicollinearity-related issues were identified by
the variance inflation factor test. The final model was assessed for fitness using the
Hosmer-Lemeshow goodness-of-fit test. The sensitivity and specificity, classification table
and the area under the receiver operating characteristic (ROC) curve were also obtained to
evaluate the model fitness. A P-value less than 0.05 was considered as statistically
significant.

RESULTS
The target sample size of this study was 384 respondents. The Google Forms link was
deactivated once this number was reached, ensuring the desired sample size was achieved.
None of the participants were excluded, and all who accessed the survey provided complete
responses, resulting in a 100% completion rate. The respondents’ sociodemographic profile
and BMI status are shown in Table 1. The mean age of respondents was 22.63 ± 1.35 years
and it ranged between 20 to 26 years old. The majority were female (79.7%), single (97.9%)
and Malay (82.0%). The median parents’ income per month was MYR7000 (IQR7238) or
USD 1,487. About half of the respondents had a normal BMI (49%) and most lived in a
hostel (90%).

The respondents’ lifestyle that might affect sleep quality is shown in Table 2. About
two-thirds (72.1%) of the respondents performed exercise and more than half (62.1%)
exercised less than three times per week. Most respondents (96.4%) are non-smokers and
use electronic devices before sleep (92.5%). Only 4.9% of the respondents’ drank alcohol.
Most of the respondents (78.9%) consumed a caffeinated drink. The average cup of
caffeinated beverage consumed per week was 2.77 ± 3.11 cups.

The respondents’ academic performance is shown in Table 3. More than half (68.5%)
rated themselves as average in self-perceived academic performance, while about one-third
of the respondents sometimes (37.0%) fell asleep in class. The majority did not skip class
(82.0%) and did not come late to class (74.0%). About one-third (31.8%) were sometimes
involved in extracurricular activities.

Table 4 shows the distribution of respondents by sleep quality elements. The average
sleep duration of the respondents was 5.72 ± 1.06 h. The time taken to fall asleep at night
ranged between 1 and 120 min with 43.8% of the respondents having sleep latency between
16 and 30 min. Meanwhile, the habitual sleep efficiency domain shows that the average
sleep efficiency is 94.50 ± 9.65. Figure 1 shows that about half (51.6%) of the respondents
had poor sleep quality.

Table 5 shows the factors associated with poor sleep quality among the dental students.
The sleep quality of the dental students was significantly poor among Malay ethnicity
students who stayed at hostel and consumed caffeinated drinks.
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The simple logistic regression analysis identified five clinically relevant variables to be
included in the MLR to determine the association between poor sleep quality and academic
performance of the Malaysian university dental students. The variables were self-perceived
academic performance in the current academic year, falling asleep during class, skipping

Table 1 Sociodemographic data and BMI status of the respondents (n = 384).

Variables Frequency (%) Mean (SD)

Age 22.63 (1.35)a

Gender

Male 78 (20.3%)

Female 306 (79.7%)

Ethnicity

Malay 315 (82.0%)

Chinese 45 (11.7%)

Indian 11 (2.9%)

Others 13 (3.4%)

Parents’ income (MYR) 7,000b (7,238)c

Marital status

Single 376 (97.9%)

Married 7 (2.1%)

Body mass index (BMI)

Underweight (BMI < 18.5 kg/m2) 63 (16.4%) 22.02 (4.00)

Normal (BMI 18.5–22.9 kg/m2) 188 (49.0%)

Overweight (BMI 23–27.4 kg/m2) 95 (24.7%)

Obese (≥27.5 kg/m2) 38 (9.9%)

Current academic years

Second year 108 (28.1)

Third year 100 (26.0)

Fourth year 75 (19.5)

Fifth year 101 (26.4)

Place of study

Universiti Sains Malaysia (USM) 120 (31.3%)

Universiti Malaya (UM) 43 (11.2%)

International Islamic University Malaysia (IIUM) 103 (26.8%)

Universiti Teknologi MARA (UiTM) 118 (30.7%)

Accommodation

Hostel 372 (96.9%)

Rental/family house 12 (3.1%)

Medical problems

Yes 30 (7.8%)

No 354 (92.2%)

Notes:
a Range of age, minimum: 20, maximum: 26
b MYR 7,000 = USD 1,487
c Median (IQR)
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Table 2 Respondents’ lifestyle (n = 384).

Variables Frequency (%)

Exercise for the past 1 month

Yes 277 (72.1%)

No 107 (27.9%)

Frequency of exercise (n = 277)

>5 times per week 28 (10.1%)

3–5 times per week 77 (27.8%)

<3 times per week 172 (62.1%)

Eating sleeping pills for the past 1 month

Yes 4 (1.0%)

No 380 (99.0%)

Electronic device used before sleep for the past 1 month

Yes 355 (92.5%)

No 29 (7.5%)

Frequency of electronic devices used before sleep (n = 355)

>5 times per week 317 (89.3%)

3–5 times per week 30 (8.5%)

<3 times per week 8 (2.2%)

Smoking for the past 1 month

Yes 14 (3.6%)

No 370 (96.4%)

Alcohol consumption for the past 1 month

Yes 19 (4.9%)

No 365 (95.1%)

Caffeinated drink consumption for the past 1 month

Yes 303 (78.9%)

No 81 (21.1%)

Frequency of caffeinated drink consumption (n = 303)

Rarely consume a caffeinated drink 68 (22.4%)

1 day per week 35 (11.6%)

2–3 days per week 93 (30.7%)

4–6 days per week 53 (17.5%)

Everyday 54 (17.8%)

Table 3 Distribution of respondents by academic performance (n = 384).

Variables Frequency (%)

Self-perceived academic performance

Very good 5 (1.3%)

Good 84 (21.9%)

Average 263 (68.5%)

Poor 32 (8.3%)
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Table 3 (continued)

Variables Frequency (%)

Very poor 0 (0%)

Fallen asleep in class

Never 78 (20.3%)

Seldom 101 (26.3%)

Sometimes 142 (37.0%)

Often 47 (12.2%)

Very often 16 (4.2%)

Skip class

Yes 69 (18.0%)

No 315 (82.0%)

Frequency of skip class (n = 69)

<3 times per month due to illness 26 (37.7%)

three times or more per month due to illness 4 (5.8%)

<3 times per month due to other reason 34 (49.3%)

three times or more per month due to other reason 5 (7.2%)

Come late to the class

Yes 100 (26.0%)

No 284 (74.0%)

Frequency of come late to class (n = 100)

<3 times per month due to illness 39 (39.0%)

three times or more per month due to illness 12 (12.0%)

<3 times per month due to other reason 43 (43.0%)

three times or more per month due to other reason 6 (6.0%)

Involvement in extracurricular activities

Never 101 (26.3%)

Seldom 98 (25.5%)

Sometimes 122 (31.8%)

Often 41 (10.7%)

Very often 22 (5.7%)

Table 4 Distribution of respondents by sleep quality elements (n = 384).

Element of sleep quality Frequency (%) Mean (SD)

Sleep latency (min)

Less than 15 127 (33.1%) 16.09 (16.34)

16–30 168 (43.8%)

31–60 72 (18.8%)

More than 60 17 (4.3%)

Sleep duration (h)

>7 71 (18.5%) 5.72 (1.06)

6–7 156 (40.6%)

(Continued)
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Table 4 (continued)

Element of sleep quality Frequency (%) Mean (SD)

5–6 152 (39.6%)

<5 5 (1.3%)

Habitual sleep efficiency (%)

>85 322 (83.9%) 94.50 (9.65)

75–85 41 (10.7%)

65–75 17 (4.4%)

<65 4 (1.0%)

Sleep disturbances

None 38 (9.9%)

Mild 288 (75.0%)

Moderate 57 (14.8%)

Severe 1 (0.3%)

Use of sleeping medication

None 371 (96.7%)

Mild 7 (1.8%)

Moderate 4 (1.0%)

Severe 2 (0.5%)

Daytime dysfunction

None 48 (12.5%)

Mild 245 (63.8%)

Moderate 86 (22.4%)

Severe 5 (1.3%)

Figure 1 Percentage of total PSQI global score category. Full-size DOI: 10.7717/peerj.17522/fig-1
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Table 5 Factors associated with sleep quality among Malaysian University dental students (n = 384).

Variables Sleep quality n (%) χ2 (df) P value

Poor Good

Age

20–22 101 (26.3) 93 (24.2) 0.39 (1) a0.843

23–26 97 (25.3) 93 (24.2)

Academic years

Second year-third year 108 (28.1) 100 (26.0) 0.24 (1) a0.878

Fourth year-fifth year 90 (23.4) 86 (22.5)

Gender

Male 39 (10.2) 39 (10.2) 0.96 (1) a0.757

Female 159 (41.4) 147 (38.2)

Ethnicity

Malay 171 (44.5) 144 (37.5) 5.205 (1) a0.023

Others 27 (7.1) 42 (10.9)

Marital status

Single 196 (51.0) 182 (47.5) b0.314

Married 2 (0.5) 4 (1.0)

Body mass index (BMI)

Underweight (BMI < 18.5 kg/m2) 35 (9.1) 28 (7.3) 3.345 (2) a0.188

Normal (BMI 18.5–22.9 kg/m2) 88 (22.9) 100 (26.0)

Overweight (BMI 23–27.4 kg/m2)/Obese (≥27.5 kg/m2) 75 (19.5) 58 (15.2)

Accommodation

Hostel 197 (51.3) 175 (45.6) 9.268 (0.1) a0.002

Rental/ Family house 1 (0.3) 11 (2.8)

Medical problems

Yes 20 (5.2) 10 (2.6) 2.973 (1) a 0.085

No 178 (46.4) 176 (45.8)

Exercise for the past 1 month

Yes 142 (37.0) 135 (35.2) 0.036 (1) a0.85

No 56 (14.6) 51 (13.2)

Eating of sleeping pills for the past 1 month

Yes 3 (0.8) 1 (0.3) b0.624

No 195 (50.8) 185 (48.1)

Electronic device use before sleep for the past 1 month

Yes 185 (48.2) 170 (44.3) 0.57 (1) a0.45

No 13 (3.4) 16 (4.1)

Smoking for the past 1 month

Yes 8 (2.0) 6 (1.6) 0.181 (1) a0.670

No 190 (49.5) 180 (46.9)

Alcohol for the past 1 month

Yes 7 (1.8) 12 (3.1) 1.734 (1) a0.188

No 191 (49.7) 174 (45.4)

(Continued)
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class, coming late to the class, and involvement in extracurricular activities. The multiple
logistic regression analysis found that two variables were significantly associated with poor
sleep quality. The variables were self-perceived academic performance and skipping class
(Table 6). These results can be interpreted as follows: 1) Students who self-perceived poor
academic performance had higher odds of poor sleep quality by 2.95 times than students
who self-perceived very good/good academic performance (Adjusted Odds Ratio (AOR)
2.95, 95% CI [1.25–6.96], P-value = 0.013), 2) Students who skipped class had 1.7 higher
odds of poor sleep quality than students who did not skip class (AOR 1.70, 95% CI
[1.00–2.91], P-value = 0.046). The model met the assumptions with the
Hosmer–Lemeshow goodness of fit test P-value = 0.995, the percentage of correct
classification = 55.2%, and the area under ROC curve = 0.6. There are no interaction and
multicollinearity problems.

DISCUSSION
Studying in medical or dentistry requires a substantial commitment of time and effort
from students, leading to prolonged periods of study that may adversely affect their sleep

Table 5 (continued)

Variables Sleep quality n (%) χ2 (df) P value

Poor Good

Caffeinated drink consumption for the past 1 month

Yes 165 (43.0) 138 (35.9) 4.813 (1) a0.028

No 33 (8.6) 48 (12.5)

Notes:
a Pearson chi-square
b Fisher’s exact test

Table 6 Association between poor sleep quality and academic performance of Malaysian University
dental students (n = 384).

Variable Crude ORa

(95% CI)
Adjusted ORb

(95% CI)
Waldb

statistic (df)
P-valueb

Self-perceived academic performance

Very good/good 1.00 1.00

Average 1.48 [0.91–2.40] 1.50 [0.92–2.45] 2.67 (1) 0.102

Poor 2.95 [1.25–6.96] 2.99 [1.26–7.08] 6.21 (1) 0.013

Skip class

No 1.00 1.00

Yes 1.70 [1.00–2.91] 1.73 [1.01–2.97] 3.98 (1) 0.046

Notes:
a Simple logistic regression
b Multiple logistic regression
OR = Odds ratio
CI = Confidence interval
df = degree of freedom
The Hosmer–Lemeshow goodness of fit test P-value = 0.995
The percentage of correct classification = 55.2%
The area under ROC curve = 0.6
There are no interaction and multicollinearity problems.
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quality (BaHammam et al., 2012). The prevalence rates of poor sleep quality exhibit
notable variation across various university professional courses, such as medicine,
pharmacy, and dentistry, even when the same assessment tool, the PSQI, is used (Hanapi
et al., 2021; Nurismadiana & Lee, 2018; Said et al., 2020). This current study used the PSQI
to measure Malaysian university dental students’ sleep quality. In this study, the mean of
sleep hours per night for all students was 5.72 (SD 1.06) h and 39.6% slept for 5–6 h per
night. Our finding was comparable with a study conducted among dental students in Saudi
Arabia (Elagra et al., 2016). A study among medical and pharmacy students in Malaysia
found that 35.3% and 59% of the respondents slept about 5 to 6 h per night (Hanapi et al.,
2021; Said et al., 2020). According to the American Academy of Sleep Medicine and Sleep
Research Society, adults require at least 7 h of normal sleeping hour per day (Watson et al.,
2015). However, children and adolescents require an average sleep time of nearly 9 h per
night (Mercer, Merritt & Cowell, 1998).

The current study showed that 51.6% of students reported having poor sleep quality,
which was lower than studies conducted among dental students in Saudi Arabia and Brazil
where 72.5% and 65.2% of the students have poor sleep quality (Elagra et al., 2016;Muñoz
et al., 2023). The findings of the present study were comparable with studies conducted
among university students in China (50.2%), Taiwan (54.7%) and Hong Kong (58%)
(Cheng et al., 2012; Ji & Wang, 2018; Suen, Tam & Hon, 2010). Furthermore, the study
revealed a lower prevalence of poor sleep quality compared to the local studies conducted
among pharmaceutical students at Universiti Sains Malaysia (84%), health sciences
students at Universiti Putra Malaysia (70.6%), and medical students at International
Islamic University Malaysia (59.6%) (Hanapi et al., 2021; Nurismadiana & Lee, 2018; Said
et al., 2020). The disparities in the prevalence of poor sleep quality among university
students may be primarily due to differences in the courses offered, sample population
background, and curriculum structures across these universities. In addition, research has
identified variations of sleep duration among individuals of different cultures, suggesting
that sleep patterns vary substantially among different cultural populations (Cheung et al.,
2021). A meta-analysis of adolescent sleep data across 23 countries from the past 30 years
showed that total sleep time in Asian countries was 40–60 min shorter than in North
America, and 60–120 min shorter than in Europe and Australia (Olds et al., 2010). The
cultural differences in sleep practices could contribute to the different sleep duration in our
study. The study findings suggest that Malaysian dental students tend to have poor sleep
quality, which they may not be aware of. The results underscore the importance of
addressing sleep quality among dental students, and it may be necessary to implement
tailored interventions to promote adequate sleep duration and quality, which might lead to
improved academic performance and overall well-being.

This study found that sleep quality was significantly associated with students’ ethnicity,
those who stayed at the hostel, and those who consumed caffeinated drinks. Specifically,
Malays were found to have poorer sleep quality compared to other racial groups. This
finding was consistent with a study among health sciences students in Malaysia, which
reported a higher percentage (52.7%) of poor sleep quality among Malay students than
other races (Nurismadiana & Lee, 2018). Similarly, an earlier study conducted in Singapore
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reported an association between ethnicity and sleep disturbance, with Malays and Chinese
having a higher prevalence of sleep disturbance than those of the Indian ethnicity (Ng &
Tan, 2005).

Most of the students in this study resided in a hostel rather than outside
accommodation. Notably, students’ who stayed at the hostel demonstrated significantly
poor sleep quality. This finding was aligns with a study conducted among university
students in Malaysia and Hongkong, which reported a high prevalence of poor sleep
quality among those living in hostels (Nurismadiana & Lee, 2018; Tsui & Wing, 2009).
In contrast, a separate study conducted among undergraduate health sciences students in
Malaysia found that students who resided outside the campus have a five times greater risk
of developing poor sleep quality compared to their on campus counterparts (Saat et al.,
2020). The living environment could plays an important role in students’ sleep quality and
practice. Students living on-campus tend to delay their sleep phases on weekdays and
weekends, resulting in poorer sleep quality (Tsui &Wing, 2009). In addition, students may
encounter stressful situations when adapting to a new environment, particularly in hostels
with issues such as maintenance problems, noise, inadequate facilities, and substandard
accommodation. These factors are particularly prevalent in free academic housing or
hostels. On the other hand, students living outside of hostels, such as living with their
parents, tend to experience better sleep quality. This could be attributed to the familiarity
of their living environment, better support systems, a greater sense of security and more
personal space, which can contribute to improved sleep habits (Araújo et al., 2014; Tsui &
Wing, 2009).

Additionally, lifestyle factors are often associated with individual sleep quality. Findings
from this study revealed that respondents who consumed caffeinated drinks were more
likely to have poor sleep quality. Similar results were reported by Yilmaz, Tanrikulu &
Dikmen (2017) and Lemma et al. (2012). Contrarily, a previous study by Lund et al. (2010)
found caffeine consumption was not a significant predictor of sleep quality. Caffeinated
drink is commonly consumed to help offset fatigue. However, it can have several adverse
effects on sleep quality and quantity. Evidence suggests that higher total caffeine
consumption was associated with decreased bedtime, and greater caffeine consumption
was associated with reduced sleep quality (Watson et al., 2016).

Our study found no significant associations between sleep quality and age, gender,
academic years, BMI, medical problems, exercise, use of electronic devices, smoking, and
alcohol consumption. Gender, academic years and BMI have been identified as factors
affecting the quality of an individuals’ sleep in previous studies. Females with lower BMI
tend to have poor sleep quality (Cheng et al., 2012;Nurismadiana & Lee, 2018). In contrast,
other study reported that higher BMI was associated with higher sleep disturbance and
shorter average sleep duration scores (Narang et al., 2012). A study conducted among
medical students in Malaysia found that clinical years students were less likely to have poor
sleep quality compared to pre-clinical students (Said et al., 2020). Similar to our findings,
Yilmaz, Tanrikulu & Dikmen (2017) reported age, gender, and academic years did not
affect sleep quality. Studies have shown that electronic media use is related to sleep quality
(Lavender, 2015). This aligns with a previous study conducted among Jordanian dental
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students which demonstrated that high smartphone addiction is significantly associated
with poor sleep quality (Sanusi et al., 2022). Our study found that more than 90% of dental
students used electronic devices before sleep. The previous study also found that exercise,
alcohol consumption, and the presence of chronic diseases (Yilmaz, Tanrikulu & Dikmen,
2017) were not significant predictors of sleep quality.

Our result showed that students who self-perceived poor academic performance had
higher odds of poor sleep quality by 2.95 times than students who self-perceived very
good/good academic performance. Our finding was consistent with a study conducted
among undergraduate dental students in Brazil which that found that, poor sleep quality
negatively impacts the academic performance (Muñoz et al., 2023). Similar findings were
reported in a study conducted among dental students in Saudi Arabia which found a
significant negative correlation between sleep quality and the students’ grade point
averages (GPAs). Poor sleep quality was associated with lower academic performance,
especially in clinical years (Elagra et al., 2016). Dental school students have a different
study rhythm in the clinical years compared to nonclinical years (BaHammam et al., 2012).
The study and practice of dentistry, particularly during the clinical years, necessitate high
concentration, cognitive performance, and motor dexterity. Poor sleep quality or sleep
deprivation can negatively impact performance (Lemma et al., 2014). In addition, poor
sleep quality and daytime lethargy reduce the levels of attention, increase anxiety, affect
cognitive performance, and may impair memory and decision-making (Lo et al., 2014).

This study also showed that students who skipped class had 1.7 higher odds of poor
sleep quality than students who did not skip class. Inadequate sleep quality results in
fatigue, loss of concentration, a low pain threshold, anxiety, restlessness, irrational
thoughts, and irritability, among other symptoms (Hayashino et al., 2010). Consequently,
students with poor sleep quality are typically less motivated to attend class and tend to
avoid class (Lai & Say, 2013). However, a study conducted at two tertiary institutions in
Malaysia found no significant difference in the frequency of skipping class between good
and poor-quality sleepers (Lai & Say, 2013).

Despite the findings, this study has several limitations. Firstly, data on academic
performance and sleep quality were self-reported, which may be susceptible to recall bias.
Validated and reliable questionnaires were employed to enhance data on sleep quality and
minimize this bias. Secondly, the study was prone to selection bias due to the use of
convenient sampling method required by time constraints. The third limitation is related
to the measurement of exercise and alcohol intake, where the respondents were only asked
to answer “yes” or “no” for the item. Furthermore, the questionnaire only captured the
duration and frequency of exercise. It did not assess the specific type of exercise performed,
such as moderate-to-vigorous or moderate activities. The main strength of our study was
the participation of dental students from multiple universities across Malaysia, enhancing
the generalizability of its findings. This approach facilitates a more comprehensive
understanding of sleep quality issues within the diverse educational and cultural contexts
encountered by dental students.
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CONCLUSION
About half of the dental students in Malaysia have poor sleep quality. Ethnicity,
accommodation, and caffeine consumption have been identified as significant factors
associated with sleep quality. Furthermore, the study also found a significant association
between poor sleep quality and self-perceived poor academic performance and skip classes.
The findings hihglight the importance of raising awareness to improve sleep quality among
dental students, thus enabling them to better cope with the demanding learning
environment of dental school.

ACKNOWLEDGEMENTS
The researchers would like to thank all respondents and everyone who contributed to the
completion of this study.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
The authors received no funding for this work.

Competing Interests
The authors declare there are no competing interests.

Author Contributions
. Khor Yong Jie conceived and designed the experiments, performed the experiments,
analyzed the data, authored or reviewed drafts of the article, and approved the final draft.

. Noraini Mohamad conceived and designed the experiments, analyzed the data, prepared
figures and/or tables, authored or reviewed drafts of the article, and approved the final
draft.

. Munirah Mohd Adnan conceived and designed the experiments, analyzed the data,
prepared figures and/or tables, authored or reviewed drafts of the article, and approved
the final draft.

. Nor Azlida Mohd Nor performed the experiments, authored or reviewed drafts of the
article, and approved the final draft.

. Nor Faharina Abdul Hamid performed the experiments, authored or reviewed drafts of
the article, and approved the final draft.

. Zurainie Abllah performed the experiments, authored or reviewed drafts of the article,
and approved the final draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

The Universiti Sains Malaysia granted Ethical approval to carry out the study within its
facilities (USM/JEPeM/22040222).

Jie et al. (2024), PeerJ, DOI 10.7717/peerj.17522 16/19

http://dx.doi.org/10.7717/peerj.17522
https://peerj.com/


Data Availability
The following information was supplied regarding data availability:

The raw data is available in the Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.17522#supplemental-information.

REFERENCES
Abdulghani HM, Alrowais NA, Bin-Saad NS, Al-Subaie NM, Haji AM, Alhaqwi AI. 2012. Sleep

disorder among medical students: relationship to their academic performance. Medical Teacher
34(sup1):37–41 DOI 10.3109/0142159X.2012.656749.

Almojali AI, Almalki SA, Alothman AS, Masuadi EM, Alaqeel MK. 2017. The prevalence and
association of stress with sleep quality among medical students. Journal of Epidemiology and
Global Health 3(3):169–174 DOI 10.1016/j.jegh.2017.04.005.

Araújo MFMd, Lima ACS, Araújo TMd, Veras VS, Zanetti ML, Damasceno MMC. 2014.
Association of sociodemografic factors and sleep quality in Brazilian university students. Texto
& Contexto-Enfermagem 23(1):176–184 DOI 10.1590/S0104-07072014000100021.

BaHammam AS, Alaseem AM, Alzakri AA, Almeneessier AS, Sharif MM. 2012. The
relationship between sleep and wake habits and academic performance in medical students: a
cross-sectional study. BMC Medical Education 12(1):1–6 DOI 10.1186/1472-6920-12-61.

Becker SP, Jarrett MA, Luebbe AM, Garner AA, Burns GL, Kofler MJ. 2018. Sleep in a large,
multi-university sample of college students: sleep problem prevalence, sex differences, and
mental health correlates. Sleep Health 4(2):174–181 DOI 10.1016/j.sleh.2018.01.001.

Buysse DJ, Reynolds III, Monk TH, Berman SR, Kupfer DJ. 1989. The pittsburgh sleep quality
index: a new instrument for psychiatric practice and research. Psychiatry Research 2(2):193–213
DOI 10.1016/0165-1781(89)90047-4.

Cheng SH, Shih C-C, Lee IH, Hou Y-W, Chen KC, Chen K-T, Yang YK, Yang YC. 2012. A study
on the sleep quality of incoming university students. Psychiatry Research 197(3):270–274
DOI 10.1016/j.psychres.2011.08.011.

Cheung BY, Takemura K, Ou C, Gale A, Heine SJ. 2021. Considering cross-cultural differences in
sleep duration between Japanese and Canadian university students. PLOS ONE 16(4):e0250671
DOI 10.1371/journal.pone.0250671.

Elagra MI, Rayyan MR, Alnemer OA, Alshehri MS, Alsaffar NS, Al-Habib RS, Almosajen ZA.
2016. Sleep quality among dental students and its association with academic performance.
Journal of International Society of Preventive & Community Dentistry 6(4):296–301
DOI 10.4103/2231-0762.186788.

Hanapi NNM, Ong SC, Ooi GS, Daud NAA. 2021. Sleep quality and quality of life among
Malaysian pharmacy undergraduate students. Malaysian Journal of Pharmaceutical Sciences
19(1):65–75 DOI 10.21315/mjps2021.19.1.5.

Haque M, Rahman NAA, Majumder MAA, Rahman NIA, Haque SZ, Zulkifli Z, Lugova H,
Musa RM, Alattraqchi AG. 2018. Assessment of academic/non-academic factors and
extracurricular activities influencing performance of medical students of faculty of medicine,
Universiti Sultan Zainal Abidin. Malaysia Advances in Human Biology 8(1):3–18
DOI 10.4103/AIHB.AIHB_28_17.

Jie et al. (2024), PeerJ, DOI 10.7717/peerj.17522 17/19

http://dx.doi.org/10.7717/peerj.17522#supplemental-information
http://dx.doi.org/10.7717/peerj.17522#supplemental-information
http://dx.doi.org/10.7717/peerj.17522#supplemental-information
http://dx.doi.org/10.3109/0142159X.2012.656749
http://dx.doi.org/10.1016/j.jegh.2017.04.005
http://dx.doi.org/10.1590/S0104-07072014000100021
http://dx.doi.org/10.1186/1472-6920-12-61
http://dx.doi.org/10.1016/j.sleh.2018.01.001
http://dx.doi.org/10.1016/0165-1781(89)90047-4
http://dx.doi.org/10.1016/j.psychres.2011.08.011
http://dx.doi.org/10.1371/journal.pone.0250671
http://dx.doi.org/10.4103/2231-0762.186788
http://dx.doi.org/10.21315/mjps2021.19.1.5
http://dx.doi.org/10.4103/AIHB.AIHB_28_17
http://dx.doi.org/10.7717/peerj.17522
https://peerj.com/


Hayashino Y, Yamazaki S, Takegami M, Nakayama T, Sokejima S, Fukuhara S. 2010.
Association between number of comorbid conditions, depression, and sleep quality using the
Pittsburgh sleep quality index: results from a population-based survey. Sleep Medicine
11(4):366–371 DOI 10.1016/j.sleep.2009.05.021.

Ji A, Wang R. 2018. Study on the current situation of college students’ sleep quality in China.
Journal of Sleep Disorders & Therapy 7(02):1–3 DOI 10.4172/2167-0277.1000287.

Kazim M, Abrar A. 2011. Sleep patterns and academic performance in students of a medical
college in Pakistan. KUST Medical Journal 3:57–60.

Lai P-P, Say Y-H. 2013. Associated factors of sleep quality and behavior among students of two
tertiary institutions in Northern Malaysia. Medical Journal of Malaysia 68:195–203.

Lavender RM. 2015. Electronic media use and sleep quality. The Undergraduate Journal of
Psychology 28:55–62.

Lemma S, Berhane Y, Worku A, Gelaye B, Williams MA. 2014. Good quality sleep is associated
with better academic performance among university students in Ethiopia. Sleep and Breathing
18(2):257–263 DOI 10.1007/s11325-013-0874-8.

Lemma S, Patel SV, Tarekegn YA, Tadesse MG, Berhane Y, Gelaye B, Williams MA. 2012. The
epidemiology of sleep quality, sleep patterns, consumption of caffeinated beverages, and khat use
among Ethiopian college students. Sleep Disorders 2012:583510 DOI 10.1155/2012/583510.

Li W, Yin J, Cai X, Cheng X, Wang Y. 2020. Association between sleep duration and quality and
depressive symptoms among university students: a cross-sectional study. PLOS ONE
15(9):e0238811 DOI 10.1371/journal.pone.0238811.

Lo JC, Loh KK, Zheng H, Sim SK, Chee MW. 2014. Sleep duration and age-related changes in
brain structure and cognitive performance. Sleep 37(7):821 DOI 10.5665/sleep.3832.

Lund HG, Reider BD, Whiting AB, Prichard JR. 2010. Sleep patterns and predictors of disturbed
sleep in a large population of college students. Journal of Adolescent Health 46(2):124–132
DOI 10.1016/j.jadohealth.2009.06.016.

Maheshwari G, Shaukat F. 2019. Impact of poor sleep quality on the academic performance of
medical students. Cureus 11:1–6 DOI 10.7759/cureus.4357.

Mercer PW, Merritt SL, Cowell JM. 1998. Differences in reported sleep need among adolescents.
Journal of Adolescent Health 23(5):259–263 DOI 10.1016/S1054-139X(98)00037-8.

Ministry of Health Malaysia. 2023. Clinical practice guidelines management of obesity. 2nd
edition. Available at https://www.moh.gov.my/moh/resources/Penerbitan/CPG/Endocrine/CPG_
Management_of_Obesity_(Second_Edition)_2023.pdf.

Muñoz MdS, Dantas PPdA, Pola NM, Casarin M, de Almeida RZ, Muniz FWMG. 2023. Poor
quality of sleep is associated with lower academic performance in undergraduate dental students:
a cross-sectional study. Sleep and Vigilance 7(1):33–42 DOI 10.1007/s41782-022-00223-2.

Narang I, Manlhiot C, Davies-Shaw J, Gibson D, Chahal N, Stearne K, Fisher A, Dobbin S,
McCrindle BW. 2012. Sleep disturbance and cardiovascular risk in adolescents. Canadian
Medical Association Journal 184(17):913–920 DOI 10.1503/cmaj.111589.

Ng TP, Tan WC. 2005. Prevalence and determinants of excessive daytime sleepiness in an Asian
multi-ethnic population. Sleep Medicine 6(6):523–529 DOI 10.1016/j.sleep.2005.01.007.

Nurismadiana I, Lee K. 2018. Factors associated with sleep quality among undergraduate students
at a Malaysian public university. International Journal of Public Health and Clinical Sciences
5(6):373–391 DOI 10.32827/ijphcs.5.6.373.

Jie et al. (2024), PeerJ, DOI 10.7717/peerj.17522 18/19

http://dx.doi.org/10.1016/j.sleep.2009.05.021
http://dx.doi.org/10.4172/2167-0277.1000287
http://dx.doi.org/10.1007/s11325-013-0874-8
http://dx.doi.org/10.1155/2012/583510
http://dx.doi.org/10.1371/journal.pone.0238811
http://dx.doi.org/10.5665/sleep.3832
http://dx.doi.org/10.1016/j.jadohealth.2009.06.016
http://dx.doi.org/10.7759/cureus.4357
http://dx.doi.org/10.1016/S1054-139X(98)00037-8
https://www.moh.gov.my/moh/resources/Penerbitan/CPG/Endocrine/CPG_Management_of_Obesity_(Second_Edition)_2023.pdf
https://www.moh.gov.my/moh/resources/Penerbitan/CPG/Endocrine/CPG_Management_of_Obesity_(Second_Edition)_2023.pdf
http://dx.doi.org/10.1007/s41782-022-00223-2
http://dx.doi.org/10.1503/cmaj.111589
http://dx.doi.org/10.1016/j.sleep.2005.01.007
http://dx.doi.org/10.32827/ijphcs.5.6.373
http://dx.doi.org/10.7717/peerj.17522
https://peerj.com/


Olds T, Blunden S, Petkov J, Forchino F. 2010. The relationships between sex, age, geography and
time in bed in adolescents: a meta-analysis of data from 23 countries. Sleep Medicine Reviews
14(6):371–378 DOI 10.1016/j.smrv.2009.12.002.

PhamHT, Chuang H-L, Kuo C-P, Yeh T-P, LiaoW-C. 2021. Electronic device use before bedtime
and sleep quality among university students. Healthcare 9(9):1–12
DOI 10.3390/healthcare9091091.

Pilcher JJ, Ginter DR, Sadowsky B. 1997. Sleep quality versus sleep quantity: relationships
between sleep and measures of health, well-being and sleepiness in college students. Journal of
Psychosomatic Research 42(6):583–596 DOI 10.1016/S0022-3999(97)00004-4.

Saat N, Hanawi S, Chan K, Hanafiah H, Teh S, Aznan S, Joan C, Ahmad S, Zulkefli Z. 2020.
Sleep quality among university students: associations between demographic factors and physical
activity level. International Journal of Pharmaceutical Research & Allied Sciences 9(21):57–65
DOI 10.3390/su132111806.

Said A, Yusof M, Mohd F, Azmi M, Hanapiah M, Abdullah A. 2020. Poor sleep quality among
medical students in International Islamic University Malaysia (IIUM) and its association with
mental health and other factors. IIUM Medical Journal Malaysia 19(2):49–57
DOI 10.31436/imjm.v19i2.1564.

Samitz G, Egger M, Zwahlen M. 2011. Domains of physical activity and all-cause mortality:
systematic review and dose-response meta-analysis of cohort studies. International Journal of
Epidemiology 40(5):1382–1400 DOI 10.1093/ije/dyr112.

Sanusi SY, Al-Batayneh OB, Khader YS, Saddki N. 2022. The association of smartphone
addiction, sleep quality and perceived stress amongst Jordanian dental students. European
Journal of Dental Education 26(1):76–84 DOI 10.1111/eje.12674.

Seow LSE, Tan XW, Chong SA, Vaingankar JA, Abdin E, Shafie S, Chua BY, Heng D,
Subramaniam M. 2020. Independent and combined associations of sleep duration and sleep
quality with common physical and mental disorders: results from a multi-ethnic population-
based study. PLOS ONE 15(7):1–17 DOI 10.1371/journal.pone.0235816.

Siraj HH, Salam A, Roslan R, Hasan NA, Jin TH, OthmanMN. 2014. Sleep pattern and academic
performance of undergraduate medical students at universiti Kebangsaan Malaysia. Journal of
Applied Pharmaceutical Science 4:52–55 DOI 10.7324/japs.2014.41209.

Suen L, Tam W, Hon K. 2010. Association of sleep hygiene-related factors and sleep quality
among university students in Hong Kong. Hong Kong Medical Journal 16(5):180–185
DOI 10.1080/07420520802397186.

Tsui Y, Wing Y. 2009. A study on the sleep patterns and problems of university business students
in Hong Kong. Journal of American College Health 58(2):167–176
DOI 10.1080/07448480903221418.

Watson NF, Badr MS, Belenky G, Bliwise DL, Buxton OM, Buysse D, Dinges DF, Gangwisch J,
Grandner MA. 2015. Recommended amount of sleep for a healthy adult: a joint consensus
statement of the American academy of sleep medicine and sleep research society. Journal of
Clinical Sleep Medicine 11(06):591–592 DOI 10.5664/jcsm.4758.

Watson EJ, Coates AM, Kohler M, Banks S. 2016. Caffeine consumption and sleep quality in
Australian adults. Nutrients 8(8):1–10 DOI 10.3390/nu8080479.

Yilmaz D, Tanrikulu F, Dikmen Y. 2017. Research on sleep quality and the factors affecting the
sleep quality of the nursing students. Current Health Sciences Journal 43:20–22
DOI 10.12865/CHSJ.43.01.03.

Zhang Z. 2016. Model building strategy for logistic regression: purposeful selection. Annals of
Translational Medicine 4(6):111–117 DOI 10.21037/atm.2016.02.15.

Jie et al. (2024), PeerJ, DOI 10.7717/peerj.17522 19/19

http://dx.doi.org/10.1016/j.smrv.2009.12.002
http://dx.doi.org/10.3390/healthcare9091091
http://dx.doi.org/10.1016/S0022-3999(97)00004-4
http://dx.doi.org/10.3390/su132111806
http://dx.doi.org/10.31436/imjm.v19i2.1564
http://dx.doi.org/10.1093/ije/dyr112
http://dx.doi.org/10.1111/eje.12674
http://dx.doi.org/10.1371/journal.pone.0235816
http://dx.doi.org/10.7324/japs.2014.41209
http://dx.doi.org/10.1080/07420520802397186
http://dx.doi.org/10.1080/07448480903221418
http://dx.doi.org/10.5664/jcsm.4758
http://dx.doi.org/10.3390/nu8080479
http://dx.doi.org/10.12865/CHSJ.43.01.03
http://dx.doi.org/10.21037/atm.2016.02.15
http://dx.doi.org/10.7717/peerj.17522
https://peerj.com/

	Factors associated with poor sleep quality among dental students in Malaysia
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


