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ABSTRACT

Introduction: Inadequate sleep duration is a modifiable behaviour linked with body 
weight, yet limited is known on the role of sleep quality with body weight status 
among university students. The study aimed to determine sleep quality and its 
association with body weight status among university students. Methods: A cross-
sectional study was conducted among 240 university students (24.6% males, 75.4% 
females) with a mean age of 21.22±1.24 years. Subjects were recruited from four 
faculties of University Putra Malaysia (UPM). Information on socio-demographic, 
sleep quality and anthropometric measurements were collected. Pittsburgh Sleep 
Quality Index (PSQI) was used to assess sleep quality, whereby a summation score 
from seven components yielded a global score on sleep quality, with higher scores 
indicating poor sleep quality.  Results: Majority of subjects were Malay (79.2%) 
with a mean body mass index of 22.6kg/m2. A majority (61.3%) had normal body 
weight, with the prevalences of underweight (UW), overweight (OW), and obesity 
(OB) at 12.9%, 19.6% and 6.3%, respectively. The mean global PSQI score was 
5.76±2.64, with half of the respondents (50.4%) experiencing poor sleep quality. 
OW-OB experienced poorer sleep quality (6.53±2.79, p=0.004) and longer sleep 
latency (1.34±0.10, p=0.008) relative to UW-NW. OB subjects had substantially more 
frequent sleep disturbances compared to non-OB subjects (1.53±0.64, p=0.012).  
Conclusion: Findings suggest that OW-OB students at university are at a greater 
risk of having reduced sleep quality with longer sleep latency and frequent sleep 
disturbances. There is a need for a wellness initiative to reduce the incidence of 
obesity while fostering healthier sleeping habits among university students.
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INTRODUCTION

Malaysia is leading in the prevalence 
of adult obesity compared to other 
Southeast Asian countries, with nearly 
half of its adult population having a 
body mass index (BMI) of above 25kg/m2  
(IPH, 2019). Several initiatives have been 

made by the government to tackle the 
obesity issue such as the implementation 
of My body fit and fabulous MyBFF@
home and MyBFF@school (Mohamad 
Nor, Ambak & Aris, 2018) to encourage 
healthy eating habits and active lifestyle. 
However, the root factors for obesity 
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among the Malaysian population may 
not have been properly addressed as the 
prevalences of overweight and obesity 
(OW-OB) have consistently increased 
(IPH, 2015). This is observed in a series 
of National Health and Morbidity Survey 
(NHMS) conducted among the Malaysian 
population aged ≥18 years old, which 
showed consistent elevation trends in 
the prevalences of OW-OB from 29.1% 
and 14.5% in 2006 (IPH, 2008) to 30.0% 
and 17.7% in 2015 (IPH, 2015), and 
more recently to 30.4% and 19.7% (IPH, 
2019), respectively.   

Previous studies have suggested 
that the trend of obesity may start from 
as early as two years old (Robinson  
et al., 2019), which then develops in 
a consistent trajectory pattern when 
entering university life (Vadeboncoeur, 
Townsend & Foster, 2015). Poor sleep 
quality has been associated with poor 
academic performance (Azad et al., 2015), 
impaired judgement (Greer, Goldstein & 
Walker, 2013), and to some extent OW-
OB (Krističevič, Štefan & Sporiš, 2018; 
Peltzer & Pengpid, 2017; Fatima, Doi & 
Mamun, 2016). Based on observational 
studies, a consistent pattern has been 
observed in the association between 
sleep quality with OW-OB. In a 
meta-analysis aimed to examine the 
association between poor sleep quality 
with OW-OB, higher odds of being OW-
OB (OR=1.46, 95% CI: 1.24 to 1.72) were 
observed among respondents with poor 
sleep quality (Fatima et al., 2016). This 
is in agreement with a study involving 
2100 undergraduates that showed poor 
sleep quality was associated with a 
higher likelihood of being OW-OB (OR 
=1.45; 95% CI: 1.14 to 1.83) (Krističevič 
et al., 2018). 

In Malaysia, several studies have 
found a high prevalence of poor sleep 
quality among Malaysian university 
students (Nurismadiana & Lee, 2018; 
Tien Ngu et al., 2017). However, the 
association between poor sleep quality 

with body weight remains inconclusive.  
While several studies conducted 
among Malaysian university students 
in Malaysia failed to find significant 
associations (Kumar, Othman & Jeppu, 
2020; Lai & Say, 2013; Ganesh Kamath 
et al., 2014),  other local studies have 
noted the potential role of sleep quality 
in influencing body weight, but the 
association remains unclear (Kumar 
et al., 2020; Lai & Say, 2013; Ganesh 
Kamath et al., 2014). For example, a 
study conducted among Malaysian 
private university students (n=201, 
mean age 21.55±2.13 years old) 
noted a negative correlation between 
sleep quality score and body weight, 
suggesting that increasing body weight 
reduces overall sleep quality (Kumar 
et al., 2020). Though the finding was 
not statistically significant, the study 
suggested that higher body weight 
elevates the risk of obstructive sleep 
apnea that consequently worsens 
sleep quality (Kumar et al., 2020). 
Another local study conducted among 
Malaysian university students (n=191, 
aged between 18 to 25 years old) found 
that obese respondents had a higher 
tendency to overeat when they had 
poor sleep, suggesting a potential role 
for sleep in influencing appetite and 
eventually body weight (Greer, Goldstein 
& Walker, 2013). 

University phase is a critical period 
when university students establish 
modifiable health-related behaviours 
that persist into adulthood. Tien Ngu et 
al. (2017) demonstrated that students 
are especially vulnerable to poor 
sleep quality resulting from increased 
academic demands, extensive use of 
electronic devices, and stress (Azad et 
al., 2015). Therefore, this study was 
conducted to determine the association 
between sleep quality and body weight 
status among university students of 
Universiti Putra Malaysia (UPM).
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MATERIALS AND METHODS

A cross-sectional study was conducted 
among undergraduate students from 
four randomly selected faculties of UPM. 
A total of 240 eligible respondents were 
recruited based on a single proportion 
formula after considering 10% of missing 
data. The selected faculties consisted 
of three different fields of studies, 
namely sciences, arts, and technical 
background, guided by the Ministry 
of Higher Education’s categorisation. 
A random generator software picked 
a total of four faculties out of 16. Two 
faculties were chosen for the sciences 
field because of its large proportion, 
followed by one faculty each for the arts 
and the technical fields. Institutional 
permissions were obtained, and updated 
name lists and contact information were 
sourced from the administration office. 
The study included participants if they 
were Malaysian undergraduates aged 18 
to 25 years old. Those who were pregnant, 
lactating, or diagnosed with chronic 
diseases were excluded. Information 
sheet, agreement of confidentiality 
and bilingual questionnaires (English 
and Malay) were distributed to eligible 
respondents during data collection. 
Ethical approval was granted by the 
Ethics Committee for Research Involving 
Human Subjects, UPM (JKEUPM) [Ref: 
FPSK(EXP16)P169].

Instruments
This study involved collecting 
anthropometric data and utilised a self-
administered questionnaire to collect data 
on socio-demographic characteristics 
and sleep quality. Socio-demographic 
characteristics documented included 
age, gender, ethnicity, marital status, 
current residential, current year of 
study, the field of study, and faculty. 

Sleep quality
Sleep quality was assessed using the 
Pittsburgh Sleep Quality Index (PSQI). 
PSQI consisted of seven component 
scores; 1) subjective sleep quality, 
2) sleep latency, 3) sleep duration, 
4) habitual sleep efficiency, 5) sleep 
disturbances, 6) use of sleep medication, 
and 7) daytime dysfunction over the 
past one month. Each component had a 
range of 0 to 3 points on a Likert scale, 
with “0” indicating no difficulty, while a 
score of “3” indicating severe difficulty. 
The seven component scores were then 
added to yield one “global” score, where 
a score of ≥5 indicated “poor” sleeper. 
The Malay version of PSQI has been 
previously validated with a Cronbach’s 
α of between 0.64 to 0.82, indicating 
good internal consistency, and a test-
retest reliability of between 0.45 to 0.70, 
indicating low to moderate reliability 
(Musa, Moy & Wong, 2018; Yunus et al., 
2017). 

Anthropometry
Anthropometric measurements were 
performed by a qualified and trained 
researcher to avoid inter-researcher 
variability. Weight was measured using 
a digital weighing scale (OMRON model 
HBF-375) placed on a hard and balanced 
surface. During weight assessment, 
respondents were in light clothing, 
reminded to remove any footwear, and 
ensured that their pockets were emptied. 
Zero-calibration of the scale was ensured 
before measurement. Respondents were 
asked to stand in the centre of the scale 
without any support and weight was 
distributed evenly on both feet.

Height was measured using the 
SECA 214 mobile stadiometer with a 
measuring range of 20-207cm (SECA 
214). A stretch stature method was used 
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whereby the respondent stood with feet 
and heels closed together, and ensured 
that buttocks and upper part of the back 
touched the scale.

The height and weight measurements 
were indexed into BMI using the 
equation of weight (kg)/height (m2). BMI 
was classified according to the World 
Health Organization categorisation of 
body weight status (WHO, 2000).

Statistical analysis
IBM SPSS 22.0 was used for data 
analysis. Descriptive data for categorical 
variables were presented as frequency 
and percentage, while continuous 
variables were presented as mean and 
standard deviation. Apart from being 
guided by the central limit theorem, 
normality of assumption was considered 
met by visual inspection of the histogram 
or with the results of normality from 
Kolmogorov-Smirnov or Shapiro-Wilk 
tests. Mann-Whitney U test was used 
to determine the significant differences 
between two groups if the variable was 
not normally distributed, while Kruskal-
Wallis test was used to compare the 
differences between more than two 
variables. The level of significance was 
set at p<0.05.

RESULTS

Socio-demographic characteristics 
A total of 240 respondents participated 
in the study. Table 1 shows the 
distribution of respondents according to 
their socio-demographic characteristics. 
The study population consisted of 24.6% 
males and 75.4% females, with a mean 
age of 21.22±1.23 years. Majority of 
the respondents were Malay (79.2%) 
and resided in the hostel, with an 
approximately equal distribution of 
students in their first (34.6%), second 
(31.7%) and third (33.8%) years of study. 
In terms of body weight status, 12.9% 
were underweight (UW), 19.6% OW, and 

6.3% obese. Majority of the participants 
(61.3%) were of normal body weight.

Table 1. Socio-demographic characteristics 
of respondents, N=240

Socio-demographic n (%)
Gender 

Male 59 (24.6)
Female 181 (75.4)

Ethnicity 

Malay 190 (79.2)
Chinese 33 (13.8)
Indian 15 (6.3)
Other 2 (0.8)

Current residence

Hostel 228 (95.0)
Home with family 4 (1.7)
Rental 8 (3.3)

Year of study 

1st year 83 (34.6)
2nd year 76 (31.7)
3rd year 81 (33.8)

Field of study

Arts 58 (24.2)
Technical 59 (24.9)
Sciences 123 (51.2)

Faculty 

Human Ecology (Art) 58 (24.2)
Engineering (Technical) 59 (24.6)
Biotechnology (Science) 60 (25.0)
Medicine & Health (Science) 63 (26.3)

BMI category

Underweight (<18.5 kg/m2) 31 (12.9)
Normal (18.5-24.9 kg/m2) 147 (61.3)
Overweight (≥25.0 kg/m2) 47 (19.6)
Obese (≥ 30 kg/m2) 15 (6.3)

Sleep quality according to PSQI
Table 2 shows that 153 respondents 
(63.8%) subjectively rated their overall 
sleep quality as fairly good, while only 
1.3% rated it as very bad. Approximately 
two-third of the respondents reported 
very good (33.3%) and fairly good (35.0%) 
sleep latency, while the remaining one-
third (31.6%) reported taking more than 
30 minutes to fall asleep. Only one-third 
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(30.0%) of respondents experienced ≥7 
hours of adequate sleep duration, while 
13.3% had very poor sleep duration (five 
hours or less per night) during the past 
month.

Majority of respondents (81.3%) 
reported experiencing good to very 
good sleep, indicating very minimal 
sleep disturbances, while 18.8% of 
respondents experienced fairly bad to 
very bad sleep disturbances according 
to the PSQI algorithm. Based on specific 
responses to sleep disturbances, 44.1% 
of respondents reported waking up in 
the middle of the night or early morning 
at least once per week, 17.1% reported 
that they had bad dreams at least 
once per week. Among respondents 
who reported ‘others’ as their reason 
of sleep disturbances, at least once 
or twice per week was stress-related 
thoughts associated with anxiety, 
stress, overthinking, fatigue, and stress-
related symptoms including back pain, 
headache, and rapid heartbeats.  

Meanwhile, 10.4% reported 
experiencing daytime dysfunction such 
as trouble staying awake while driving, 
eating meals or engaging in social 
activity at least once per week. More 
than half of the respondents (51.3%) 
were slightly concerned about their day 
time dysfunction affecting their daily life, 
while 20.8% of respondents reported this 
as being somewhat a problem and five 
respondents (2.1%) reported day time 
dysfunction heavily affected their daily 
life activity. Among the respondents, 
1.7% reported having taken sleeping 
medication at least once per week within 
the past month. 

Association between components of 
sleep quality and body weight status
Table 3 shows that there was a 
significant association between sleep 
quality and body weight status. More 
OW (61.7%) and OB (80.0%) respondents 
experienced poor sleep quality compared 
to those UW (32.3%) and normal weight 
(NW) (47.6%). The association between 
components of sleep quality and body 
weight status is shown in Table 4. 

Results showed that Global PSQI, 
sleep latency, and sleep disturbances 
were associated with body weight status. 
Participants with OB had the highest 
score for Global PSQI (7.67±3.06), 
sleep latency (1.73±1.16), and sleep 
disturbances (1.53±0.64) compared to 
those with other body weight statuses. 
Meanwhile, OW participants had a 
higher score for Global PSQI (6.17±2.62) 
and sleep latency (1.21±0.91) compared 
to UW (Global PSQI: 4.90±1.83, 
sleep latency: 0.74±0.89) and NW 
(Global PSQI:5.61±2.65, sleep latency: 
0.74±0.89) participants. This suggests 
that OW and OB are associated with poor 
sleep quality, longer sleep latency, and 
frequent experience of sleep disturbances 
compared to a leaner body weight status.  

DISCUSSION

Body weight status
Almost a quarter of the respondents were 
classified in the body weight status of 
OW and OB. This result matched earlier 
studies reported in the Central region 
(Eow & Gan, 2018; Nurismadiana & Lee, 
2018) and Northern region (Lai & Say, 
2013) of Peninsular Malaysia, but lower 

Table 3. Sleep quality of respondents according to body weight status, N=240

Sleep 
quality

Underweight, n=31
(BMI<18.5 kg/m2)

n (%)

Normal, n=147
(BMI 18.5-24.9 kg/m2)

n (%)

Overweight, n=47
(BMI ≥25 kg/m2)

n (%)

Obese, n=15
(BMI ≥30 kg/m2)

n (%)

p-value

Good 21 (67.7) 77 (52.4) 18 (38.3) 3 (20.0) <0.001*

Poor 10 (32.3) 70 (47.6) 29 (61.7) 12 (80.0)
*Mann-Whitney U test significant at p-value <0.05
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compared to that previously reported 
in the National Health and Morbidity 
Survey of young adults (age ranged 
between 20 to 24 years old) (IPH, 2015).

Sleep quality
Majority of university students in this 
study had a shorter sleeping duration 
than the recommended ≥7 hours 
(Hirshkowitz et al., 2015). Mean global 
PSQI score suggested respondents from 
this study had better sleep quality than 
previously reported (6.27±2.50 hours) 
in a study conducted among UPM and 
University of Malaya (UM) students (Tien 
Ngu et al., 2017). Tien Ngu et al. (2017) 
highlighted that lower sleep quality 
among the students of both universities 
could have been a result of the data 
collection being conducted during 
examination week. Meanwhile, this study 
collected data during the early semester 
after inter-semester break, presumably 
after the respondents have had adequate 
rest. However, regardless of the period 
of data collection, university students 
consistently have poor sleep quality.

Despite a poor mean score of sleep 
quality, the majority of respondents 
(80.1%) in this study subjectively rated 
their overall sleep quality as ‘good’, based 
on their sleep quality in the past month. 
This suggested that majority of the 

respondents were not aware that they 
were experiencing poor sleep quality. 
This aligns with local (Tien Ngu et al., 
2017) and western (Vargas, Flores & 
Robles, 2014) studies that consistently 
showed university students were not 
aware of having poor sleep quality.

Sleep quality and its components 
with body weight status
This study suggested that there is a 
significant association between sleep 
quality with OW-OB. Results of the study 
are consistent with previous findings that 
supported the association between poor 
sleep quality and OW-OB (Krističevič, 
Štefan & Sporiš, 2018; Peltzer & Pengpid, 
2017a; Fatima et al., 2016). Although 
causal links between poor sleep quality 
and OW-OB are still unclear, previous 
studies suggested that poor sleep quality 
has a substantial impact on psychology, 
leading to poor eating and health-
related behaviours that subsequently 
promote the development of OW-OB. 
For instance, prolonged periods of being 
awake during night time increases the 
tendency of snacking (Spaeth, Dinges & 
Goel, 2013). This behaviour is associated 
with a higher amount of calorie intake 
as most night time snacks contain fewer 
nutrients but are higher in energy density 
(Greer et al., 2013). Poor sleep quality 

Table 4. Mean±SD scores of sleep quality and its component of PSQI according to body 
weight status (N=240)

Sleep quality
Underweight 

(n=31)
Normal 
(n=147)

Overweight 
(n=47)

Obese 
(n=15)

p-value

Global PSQI score 4.90±1.83 5.61±2.65 6.17±2.62 7.67±3.06 0.01*

†C1: Subjective sleep quality score 0.84±0.69 1.05±0.59 1.19±0.71 1.07±0.59 0.12
*C2: Sleep latency score 0.74±0.89 1.02±0.92 1.21±0.91 1.73±1.16 0.01*

C3: Sleep duration score 1.19±1.05 1.18±1.01 1.34±1.03 1.80±1.15 0.17
C4: Habitual sleep efficiency score 0.19±0.48 0.22±0.51 0.32±0.73 0.40±0.91 0.92
*C5: Sleep disturbances score 0.94±0.36 1.10±0.59 1.09±0.50 1.53±0.64 0.01*

C6: Use of sleeping medication score 0.06±0.25 0.08±0.40 0.04±0.20 0.07±0.26 0.97
C7: Daytime dysfunction score 0.94±0.68 0.97±0.67 0.98±0.71 1.07±0.59 0.90

Pittsburgh Sleep Quality Index (PSQI)
†C1-C7: Component scored from 0 to 3, where higher score indicates poor sleep quality
*Kruskal-Wallis test significant at p-value <0.05
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also causes impairment in attention and 
poor judgement. With impaired decision 
making, individuals are more likely to 
make pleasure-seeking decisions and 
in this case, prefer foods with higher 
calorie densities (Ogilvie et al., 2017) 
or even impulsive eating in the absence 
of hunger (Greer et al., 2013). This 
further explains that to boost alertness, 
unrested and fatigue individuals tend 
to crave for snacks, consume caffeine 
and other sugar-sweetened beverages. 
Moreover, feeling tired during the day 
also impairs cognitive performance and 
lowers individual capacity to engage in 
physical activity (Štefan et al., 2018). 
Hence, poor sleep promotes poor eating 
behaviours accompanied by reduced 
energy expenditure, subsequently 
promoting the development of OW-OB. 

The current study found that OW-OB 
respondents have significantly poorer 
sleep and experienced longer sleep 
latency (longer time was taken from full 
awareness to falling asleep) as compared 
to UW-NW respondents. These findings 
are in agreement with a study conducted 
among university students in Australia 
(n=330, mean age 27.42±10.36 years) 
that found that OW-OB respondents had 
poorer sleep quality, characterised by 
shorter sleep duration and longer sleep 
latency (Yeh & Brown, 2014). This has 
been further supported by a previous 
prospective cohort study that showed 
OW-OB respondents (aged between 21 
to 35 years old) with higher body fat 
percentage experiencing poorer sleep 
quality marked by longer sleep latency, 
shorter sleep duration, and time to 
awaken compared to non-overweight and 
obese respondents (Wirth et al., 2015). 
However, the underlying mechanism 
behind such observation is yet to be 
known (Wirth et al., 2015).

OB students were found to 
experience more frequent sleep 
disturbances compared to their leaner 
counterparts. This result is in line 

with previous evidence suggesting that 
excessive weight was associated with a 
higher frequency of sleep disturbances 
including chocking, awakening, and 
unrested sleep (Vargas et al., 2014). 
Another study demonstrated that an 
elevation of six units in BMI increases 
the risk for obstructive sleep apnea 
(OSA), a condition that affects the 
continuity of sleep resulting in sleep 
disturbances, by four-times (Quintas-
Neves, Preto & Drummond, 2016). 
Excessive weight especially visceral 
obesity affects metabolic hormones, 
influences secretion of inflammatory 
cytokines, promotes the severity of OSA 
that affects sleep-wake rhythm, and 
leads to sleep disturbances (Muscogiuri 
et al., 2016). Individuals with sleep 
disturbances have lowered sleep 
continuity, increased daytime fatigue, 
and favour an unhealthy lifestyle that 
further aggravates the development of 
obesity (Tubbs, Khader, Fernandez & 
Grandner, 2020). 

Several limitations should be taken 
into consideration when interpreting 
the findings of this study. The study 
design was cross-sectional, in which 
data collected among university samples 
was at a single point of time, therefore, 
the researcher was unable to draw 
conclusions on the cause and effect 
relationships between variables. Future 
research employing a longitudinal 
study design could better establish the 
temporal relationship between these 
variables. Qualitative studies could also 
be carried out to further explore the role 
of sleep quality in the development of 
obesity.

CONCLUSION

This research suggests that overweight 
and obese students at university are at 
greater risks of experiencing decreased 
sleep quality, having longer sleep 
latency and experiencing frequent sleep 
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disturbances. Thus, there is a need for 
a wellness programme to reduce the 
incidence of obesity while promoting 
healthy sleeping habits among university 
students.
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