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ABSTRACT

Introduction: Being overweight or underweight can take its toll on health. The trends in body mass index (BMI), 
especially higher BMI, has become a significant concern, not only in Malaysia but worldwide. This study seeks to 
investigate how far do physical activity, eating habit and psychological factors affect the BMI among university stu-
dents in Malaysia. Materials and methods: A data of university students aged 18 years old and above were collected 
throughout Malaysia (n=1821) using a self-administered, dual-language survey questionnaire. BMI (kg/m2) was a 
dependent variable in multiple linear regression models with sociodemographic, academic, psychosocial, eating 
habits and physical activity characteristics as its independent variables. Results: The prevalence of underweight, 
overweight and obesity among the university students were 15.9%, 17.5% and 7.9%, respectively. There was a 
significant relationship found between BMI and gender, age, ethnicity, residency, parents with tertiary education, 
level of education, academic year, the field of study, current living arrangements, depression, anxiety, water intake, 
vegetable intake, snacking frequency, and recreation factors. Conclusion: This study confirmed the association be-
tween physical activity, eating habit and psychological stress with BMI. Implementing appropriate interventions on 
the importance of healthy BMI is crucial to create awareness among the students in order to lead them towards a 
healthy lifestyle.
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INTRODUCTION

The World Health Organization (WHO) defined body 
mass index (BMI) as the weight of the individual in 
kilograms (kg) over the square of their height in meter 
(1). WHO classified BMI into several classes, which are 
underweight (< 18.5 kg/m²), average weight (18.5–
24.9 kg/m²), overweight (25.0–29.9 kg/m²) and 
obesity (>30.0 kg/m²). When people mention BMI, 
they often relate it to one's lifestyle and its association 
with health-related quality of life (1, 2). BMI is known 
to be interconnected with one's wellbeing. Nowadays, 
obesity has become one of the most serious public health 
challenges of the 21st century. Previously, obesity was 
often associated with high-income countries; currently, 

it is also found in low- and middle-income countries (3). 
According to the National Health and Morbidity Survey 
(NHMS) 2019, the prevalence of underweight, normal 
weight, overweight, and obesity among adults aged 18 
years old and above in Malaysia was recorded at 6.5%, 
43.3%, 30.4%, and 19.7%, respectively (4). Based on 
this report, the prevalence of obesity increased from 
17.7% in 2015 to 19.7% in 2019 (4). A similar trend 
was observed worldwide (2). The most common talk 
about high BMI is its association with the prevalence 
of cardiovascular diseases, the leading cause of death 
worldwide (5). On the other hand, lower BMI has 
been reported to be one of the risk factors contributing 
to the increased risk of death in patients with chronic 
obstructive pulmonary diseases (COPD) (6).

University students are one of the best target populations 
to promote a healthier lifestyle. A study showed that 
there was a significant association between healthy 
weight and the academic performance of the students. 
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Eating habits, physical activities, and mental wellbeing 
are among the factors associated with BMI (7, 8). 
Psychological factors such as academic burnout have 
been reported to be one of the factors contributing to 
eating disorders among students at Monash University 
Malaysia (9). Those who have a healthy weight are 
usually energetic, lead a healthy lifestyle, and have a 
lower risk of getting diseases related to obesity (10). 
This cross-sectional study was designed to determine 
the correlation between physical activity, eating habits, 
and psychological stress and body mass index among 
university students in Malaysia.

MATERIALS AND METHODS 

Study Design
A cross-sectional study using a self-administered 
questionnaire was conducted among 1814 
undergraduate students at selected public and private 
universities in Malaysia. The study was conducted for 
six months (from June to December 2019). The inclusion 
criteria of participants included Malaysian citizens, age 
18 years and older, who were pursuing higher education 
at the selected public or private universities in Malaysia 
during the data collection period. 

Sampling method
The study involved selecting universities in Malaysia 
using a multistage cluster random sampling process. 
Universities were divided into public and private 
categories and screened based on their ranking. Public 
universities were listed under QS University Rankings 
Asia 2017/2018, while private universities were listed 
under SETARA and Times Higher World University 
Rankings 2018. Universities were sorted by state, with 
six geographical zones in Peninsular Malaysia and East 
Malaysia. Three or four universities from each selected 
state were selected by simple random sampling. Each 
university was invited and approved by the university, 
and student recruitment and data collection schedules 
were arranged by the respective authorities. A total of 
sixteen out of twenty-two listed universities agreed to 
participate in the study. The study recruited participants 
based on university lists. Eligible students signed 
a consent form upon receiving study information. 
Research assistants measured participants' height and 
weight for BMI calculation after completing the self-
administered questionnaire.

Instruments
A dual-language questionnaire (English and Bahasa 
Malaysia) was developed and pre-tested among 80 
university students, with content validity evaluated by 
experts from the Faculty of Medicine and Health Sciences 
of Universiti Putra Malaysia (UPM). The questionnaire 
was divided into five sections: sociodemographic 
characteristics, academic characteristics, psychosocial 
assessment, eating habits, and physical activity. The 
reliability of the questionnaire was determined using the 

Cronbach alpha reliability test.

• Socio- demographic data included age, gender, 
ethnicity, marital status, residency, monthly family 
income, household number, tertiary education 
background, smoking, alcohol consumption, academic 
characteristics and sleep quality by asking "you regularly 
wake up more than once per night (yes / no)".
• The psychosocial section of the study included 
the Patient Health Questionnaire-9 (PHQ-9) and the 
Generalized Anxiety Disorder (GAD-7) to determine 
the presence or absence of depression and anxiety, 
respectively. Total scores for the PHQ-9, based on 
the nine DSM-IV criteria for major depression, ranges 
from 0 to 27, with scores ranging from 0 (not at all) to 
3 (nearly every day) for each of the 9 items / questions. 
A total score of 10 and above indicates depression. The 
GAD-7 has seven items ranging from 0 (not at all) to 3 
(nearly every day) and total cut-off scores of 8 and above 
determine the presence of anxiety. Both questionnaires 
have been validated into the Malay language (11). 
The psychosocial characteristics of participants were 
identified through the four questions which were 
selected based on the findings of the pilot test including 
(having a good friend in university, doubts about the 
future, involvement in social activities, problems with 
other students, and lecturers).
• The eating habits section included questions on 
several eating characteristics such as breakfast intake, 
daily meal frequency, water intake, meals with friends 
and family, fruits, vegetables, fried food, snacks, and fast 
food. 
• Physical activity was assessed using the Global Physical 
Activity Questionnaire (GPAQ), developed by the World 
Health Organization (WHO), which measures intensity, 
duration, and frequency of physical activity. The study 
assessed three domains: occupational, transport-
related, and leisure time. Physical activity scores were 
calculated using WHO's GPAQ Analysis Guide, which 
provides a total measure of Metabolic Equivalent (MET) 
minutes per week based on the amount of time spent 
performing moderate and vigorous physical activity for 
work, transport, and recreation purposes. The validated 
Bahasa Melayu version of the GPAQ was used (12).
• Participants were assessed for their body mass index 
(BMI) using the Omron HN-286 Digital Body Weight 
Scale and the SECA 213 portable stadiometer. BMI 
was calculated by dividing weight in kilograms by the 
square of height in meters. Based on criteria by the 
WHO (2000), BMI of the participants was classified as 
underweight (< 18.5 kg/m²), normal weight (18.5 -24.9 
kg/m²), overweight (25.0 - 29.9 kg/m²) and obesity 
(>30.0 kg/m²) (1, 2).

Ethics Approval
Ethics approval for this study was obtained from the 
Ethics Committee for Research Involving Human Subject 
of Universiti Putra Malaysia (JKEUPM)(UPM/TNCPI/
RMC/1.4.18.2).
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Data Analysis
The study analyzed data using Statistical Package for 
Social Sciences version 25.0. Descriptive statistics 
(frequencies, percentage and median) and inferential 
analysis included chi-square and Kruskal-Wallis were 
used. Participants' physical activity intensity was 
measured using Metabolic Equivalent Tasks (MET mins/
week), with moderate-intensity activities having 4 METS 
and vigorous-intensity activities having 8 METS. The 
total Moderate to Vigorous Physical Activity (MVPA) 
MET-min score was calculated as the sum of all MET-
min/week from MVPA performed in work, commuting, 
and recreation (13). The Chi-square test was used to 
determine the association between BMI and independent 
variables.

RESULTS 

The study analyzed 1814 participants' socio-
demographic characteristics, finding that over half had 
normal BMI 1063(58.6%), followed by overweight 
318(17.5%), underweight 289(15.9%), and obese 
144(7.9%). Normal BMI was higher among females 
(60.8%) than males (54.9%). Overweight and obesity 
were more common among males, while underweight 
was more prevalent among females. The results showed 
a significant association between BMI and socio-
demographic factors including gender, age group 
category, ethnicity, residency, and parents with no 
tertiary education background (p< 0.05) (Table I). 

Table I: The association between BMI and sociodemographic characteristics of participants (n=1814) 

Sociodemographic Characteristic
Total number BMI category

Statistics
N 

UW 
N (%)

NW
N (%)

OW
N (%)

   OB
  N (%)

Gender
Male 
Female

680
1134

90(13.2%)
199(17.5%)

373(54.9%)
690(60.8%)

150(22.1%)
168(14.8%)

67(9.9%)
77(6.8%)

χ2=25.31
p<0.00*

Age group category
18-22
23-27
>28

1526
268
20

257(16.8%)
31(11.6%)
1(5.0%)

909(59.6%)
148(55.2%)
6(30.0%)

251(16.4%)
59(22.0%)
8(40.0%)

109(7.1%)
30(11.2%)
5(25.0%)

χ2=31.03
p<0.00*

Ethnicity
Malay
Chinese
Indian
Others

917
552
165
180

140(15.3%)
101(18.3%)
25(15.2%)
23(12.8%)

506(55.2%)
344(62.3%)
104(63.0%)
109(60.6%)

173(18.9%)
88(15.9%)
27(16.4%)
30(16.7%)

98(10.7%)
19(3.4%)
9(5.5%)

18(10.0%)

χ2=34.14
p<0.00*

Marital status
Single
Married
Divorced & Widow

1793
19
2

286(16.0%)
3(15.8%)
0(0.0%)

1054(58.8%)
7(36.8%)
2(100.0%)

314(17.5%)
4(21.1%)
0(0.0%)

139(7.8%)
5(26.3%)
0(0.0%)

χ2=11.25
p=0.08

Monthly family income (RM)
950 and below 
RM 951-RM3,900  
RM 3,901-RM8,400  
RM 8,401 and above 

330
717
503
264

57(17.3%)
129(18.0%)
64(12.7%)
39(14.8%)

198(60.0%)
411(57.3%)
300(59.6%)
154(58.3%)

51(15.5%)
119(16.6%)
98(19.5%)
50(18.9%)

24(7.3%)
58(8.1%)
41(8.2%)
21(8.0%)

χ2=8.95
p=0.44

Residency
Rural
Urban

451
1363

79(17.5%)
210(15.4%)

235(52.1%)
828(60.7%)

91(20.2%)
227(16.7%)

46(10.2%)
98(7.2%)

χ2=11.53
p<0.009*

Current smoking
 Yes
 No

54
1760

9(16.7%)
280(15.9%)

24(44.4%)
1039(59.0%)

14(25.9%)
304(17.3%)

7(13.0%)
137(7.8%)

χ2=5.93
p=0.11

Alcohol consumption
Yes
No

158
1656

18(11.4%)
271(16.4%)

101(63.9%)
962(58.1%)

32(20.3%)
286(17.3%)

7(4.4%)
137(8.3%)

χ2=6.49
p=0.09

Poor sleep quality
Yes
No

775
1039

132(17.0%)
157(15.1%)

454(58.6%)
609(58.6%)

124(16.0%)
194(18.7%)

65(8.4%)
79(7.6%)

χ2=3.18
p=0.36

Number of people in the house-
hold
1-5
6-10
≥11

1147
645
22

173(15.1%)
113(17.5%)
3(13.6%)

673(58.7%)
376(58.3%)
14(63.6%)

207(18.0%)
108(16.7%)
3(13.6%)

94(8.2%)
48(7.4%)
2(9.1%)

χ2=2.64
p=0.85

Parents with tertiary education 
background
 Yes
 No

785
1029

103(13.1%)
186(18.1%)

483(61.5%)
580(56.4%)

133(16.9%)
185(18.0%)

 
66(8.4%)
78(7.6%)

χ2=9.54
p<0.02*

*Significant at p<0.05; Under-weight (OW), Normal-weight (NW), Over-weight (OW), Obese –weight (OB)

The study found that the most participants were 
pursuing degree education (78.6%) and in early years 
of university (61.5%). Many participants were studying 

in engineering/ manufacturing (23.8%), medicine 
(19.8%), and health sciences (17.8%) related fields. 
Over half (62.1%) had a GCPA between 3.0 to 3.74 
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CONTINUE

and received financial support for their studies (54.8%). 
Factors significantly associated with BMI were the level 

of education, academic years, field of study, and current 
living arrangements (Table II).

Table II: The association between BMI and academic characteristics of participants (n=1814)

Academic Characteristic
Total number BMI category

Statistics
N 

UW
N (%)

NW
N (%)

OW
N (%)

OB
N (%)

Level of education
Diploma
Degree
Master
PhD

357
1426

23
8

75(21.0%)
212(14.9%)

2(8.7%)
0(0.0%)

211(59.1%)
839(58.8%)
9(39.1%)
4(50.0%)

51(14.3%)
257(18.0%)
7(30.4%)
3(37.5%)

20(5.6%)
118(8.3%)
5(21.7%)
1(12.5%)

χ2=25.17
p<0.003*

Academic year
1-2 
3-4 
5 and above 

1115
629
70

194(17.4%)
84(13.4%)
11(15.7%)

671(60.2%)
347(55.2%)
45(64.3%)

172(15.4%)
137(21.8%)
9(12.9%)

78(7.0%)
61(9.7%)
5(7.1%)

χ2=20.18
p<0.003*

Field of Study
Education
Social Science, Business, Law
Science, Mathematics, Computer
Medicine 
Health Science
Engineering /Manufacturing
Others

28
201
161 
359
322
431
312

3(10.7%)
38(18.9%)
26(16.1%)
29(8.1%)
54(16.8%)
71(16.5%)
68(21.8%)

15(53.6%)
123(61.2%)
94(58.4%)
234(65.2%)
202(62.7%)
224(52.0%)
171(54.8%)

9(32.1%)
26(12.9%)
26(16.1%)
63(17.5%)
44(13.7%)
96(22.3%)
54(17.3%)

1(3.6%)
14(7.0%)
15(9.3%)
33(9.2%)
22(6.8%)
40(9.3%)
19(6.1%)

χ2=49.51
p<0.00*

CGPA¥

3.75-4.00
3.0-3.74
2.25-2.99
2.0-2.24

276
1126
373
39

47(17.0%)
170(15.1%)
66(17.7%)
6(15.4%)

167(60.5%)
676(60.0%)
198(53.1%)
22(56.4%)

49(17.8%)
189(16.8%)
71(19.0%)
9(23.1%)

13(4.7%)
91(8.1%)
38(10.2%)
2(5.1%)

χ2=11.92
p=0.21

Financial support for the study
Yes 
No

994
820

142(14.3%)
147(17.9%)

596(60.0%)
467(57.0%)

175(17.6%)
143(17.4%)

81(8.1%)
63(7.7%)

χ2=4.56
p=0.20

Current living arrangements
Parent’s home
College Dormitory
Off Campus
Others

438
1087
281
8

65(14.8%)
169(15.5%)
53(18.9%)
2(25.0%)

262(59.8%)
659(60.6%)
140(49.8%)
2(25.0%)

80(18.3%)
178(16.4%)
58(20.6%)
2(25.0%)

31(7.1%)
81(7.5%)
30(10.7%)
2(25.0%)

χ2=17.55
p<0.04*

*Significant at p<0.05; ¥ Cumulative Grade Point Average (CGPA), Under-weight (OW), Normal-weight (NW), Over-weight (OW), Obese –weight (OB)

The association between BMI and psychosocial 
characteristics are presented in Table 3. Most 
participants reported to have no depression (66.3%) 
and anxiety (70.8%), had a good friend in university 
(93.6%), were actively involved in societies (50.6%) 

and had no problems with other students (78.9%) or 
lecturers (90.9%). However, about 77% of participants 
doubted their future. There was a statistically significant 
association between depression and anxiety with BMI 
(p<0.05) (Table III). 

Table III: The association between BMI and psychosocial characteristics of participants (n=1814)

Psychosocial characteristics
Total number BMI category

Statistics
N 

UW
N (%)

NW
N (%)

OW
N (%)

OB
N (%)

Depression
   Yes (PHQ-9≥10)
   No (PHQ-0<10)

611
1203

114(18.7%)
175(14.5%)

336(55.0%)
727(60.4%)

100(16.4%)
218(18.1%)

61(10.0%)
83(6.9%)

χ2=11.91
p<0.008*

Anxiety
   Yes (GAD>8)
   No (GAD<7)

529
1285

104(19.7%)
185(14.4%)

294(55.6%)
769(59.8%)

82(15.5%)
236(18.4%)

49(9.3%)
95(7.4%)

χ2=11.08
p<0.01*

Having a good friend in university
   Yes
   No 1697

117
266(15.7%)
23(19.7%)

993(58.5%)
70(59.8%)

299(17.6%)
19(16.2%)

139(8.2%)
5(4.3%)

χ2=3.35
p=0.34

Having doubt regarding your future 
   Yes
    No 1393

421
222(15.9%)
67(15.9%)

807(57.9%)
256(60.8%)

255(18.3%)
63(15.0%)

109(7.8%)
35(8.3%)

χ2=2.61
p=0.45

Actively involved in societies    
   Yes
   No

918
896

145(15.8%)
144(16.1%)

523(57.0%)
540(60.3%)

170(18.5%)
148(16.5%)

80(8.7%)
64(7.1%)

χ2=3.30
p=0.34
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The eating habits of participants and its association 
with BMI are shown in Table IV.  More than half of 
participants skipped breakfast (54.6%), consumed less 
than three times of daily meals (59.2%) as well as drank 
two or more litres of water per day (57.6%). Many 
participants had daily meals with friends and family 
(60.2%) and were more likely to eat fried food either 
several times a week (44.4%) or daily (41%). Fruits were 

commonly consumed for several times a week (38.2%); 
meanwhile, vegetable intake was reported daily 
(45.5%). Many participants had snacks frequently, in 
which 44.1% reported several times a week and 28.2% 
daily. About 33% of participants ate fast food several 
times a week. BMI was significantly associated with 
water intake, vegetables intake and frequency of having 
snacks (p<0.05) (Table IV). 

Table III: The association between BMI and psychosocial characteristics of participants (n=1814). (CONT.)

Psychosocial characteristics
Total number BMI category

Statistics
N 

UW
N (%)

NW
N (%)

OW
N (%)

OB
N (%)

Having problems with other students
   Yes
   No

383
1431

 
72(18.8%)
217(15.2%)

216(56.4%)
847(59.2%)

68(17.8%)
250(17.5%)

27(7.0%)
117(8.2%)

χ2=3.40
p=0.33

Having problems with any lecturer(s)
   Yes
   No

165
1649

28(17.0%)
261(15.8%)

89(53.9%)
974(59.1%)

37(22.4%)
281(17.0%)

11(6.7%)
133(8.1%)

χ2=3.64
p=0.30

*Significant at p<0.05; Under-weight (OW), Normal-weight (NW), Over-weight (OW), Obese –weight (OB)

Table IV: The association between BMI and eating habits of participants (n=1814)

Eating habits characteristics
Total number BMI category

Statistics
N

UW
N (%)

NW
N (%)

OW
N (%)

OB
N (%)

Breakfast intake
   Daily
   Skip

824
990

139(16.9%)
150(15.2%)

480(58.3%)
583(58.9%)

148(18.0%)
170(17.2%)

57(6.9%)
87(8.8%)

χ2=3.00
p=0.39

Frequency of daily meals
   Less than three times
   Three or more times

1074
740

167(15.5%)
122(16.5%)

632(58.8%)
431(58.2%)

189(17.6%)
129(17.4%)

86(8.0%)
58(7.8%)

χ2=0.29
p=0.96

Water intake (litres/day)
   Below 2
   2 and above

769
1045

152(19.8%)
137(13.1%)

475(61.8%)
588(56.3%)

94(12.2%)
224(21.4%)

48(6.2%)
96(9.2%)

χ2=40.88
p<0.000*

Meals with friends and family
   Daily
   Not daily

1092
722

 
177(16.2%)
122(15.5%)

646(59.2%)
417(57.8%)

 
189(17.3%)
129(17.9%)

80(7.3%)
64(8.9%)

χ2=1.65
p=0.64

Fruits intake
   Daily
   Several times a week
   Once or twice in 2 weeks
   Several times a month
   Never

131
693
435
514
41

22(16.8%)
95(13.7%)
74(17.0%)
93(18.1%)
5(12.2%)

72(55.0%)
404(58.3%)
266(61.1%)
293(57.0%)
28(68.3%)

28(21.4%)
128(18.5%)
67(15.4%)
89(17.3%)
6(14.6%)

9(6.9%)
66(9.5%)
28(6.4%)
39(7.6%)
2(4.9%)

χ2=13.03
p=0.36

Vegetable intake
   Daily
   Several times a week
   Once or twice in 2 weeks
   Several times a month
   Never

825
668
146
125
50

105(12.7%)
116(17.4%)
25(17.1%)
32(25.6%)
11(22.0%)

499(60.5%)
382(57.2%)
81(55.5%)
76(60.8%)
25(50.0%)

146(17.7%)
119(17.8%)
31(21.2%)
14(11.2%)
8(16.0%)

75(9.1%)
51(7.6%)
9(6.2%)
3(2.4%)
6(12.0%)

χ2=28.52
p<0.005*

Fried food intake

χ2=14.26
p=0.28

   Daily 744 120(16.1%) 417(56.0%) 135(18.1%) 72(9.7%)

   Several times a week 806 119(14.8%) 490(60.8%) 136(16.9%) 61(7.6%)

   Once or twice in 2 weeks 161 28(17.4%) 100(62.1%) 26(16.1%) 7(4.3%)

   Several times a month 96 20(20.8%) 52(54.2%) 20(20.8%) 4(4.2%)

   Never 7 2(28.6%) 4(57.1%) 1(14.3%) 0(0.0%)

Frequency of having snacks
   Daily
   Several times a week
   Once or twice in 2 weeks
   Several times a month
   Never

511
800
278
212
13

87(17.0%)
122(15.3%)
39(14.0%)
41(19.3%)
0(0.0%)

324(63.4%)
461(57.6%)
157(56.5%)
114(53.8%)
7(53.8%)

78(15.3%)
142(17.8%)
51(18.3%)
42(19.8%)
5(38.5%)

22(4.3%)
75(9.4%)
31(11.2%)
15(7.1%)
1(7.7%)

χ2=28.00
p<0.006*

Fast food intake
   Daily
   Several times a week
   Once or twice in 2 weeks
   Several times a month
   Never

97
601
537
556
23

19(19.6%)
106(17.6%)
69(12.8%)
93(16.7%)
 2(8.7%)

48(49.5%)
351(58.4%)
327(60.9%)
322(57.9%)
15(65.2%)

21(21.6%)
100(16.6%)
105(19.6%)
87(15.6%)
5(21.7%)

9(9.3%)
44(7.3%)
36(6.7%)
54(9.7%)
1(4.3%)

χ2=16.10, 
p=0.18

*Significant at p<0.05; Under-weight (OW), Normal-weight (NW), Over-weight (OW), Obese –weight (OB)
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was 3660 (5640) MET-minutes/week; meanwhile, the 
median (IQR) of total MVPA for recreation components 
was 3660 (5640) MET-minutes/week. There was no 
vigorous travelling activity reported by participants; 
hence the total MVPA for travelling components was 
not available. The median (IQR) of sedentary behaviour 
of total participants was 360 (420) minutes/ day. 
Overweight participants reported significantly higher 
moderate recreation-related PA (median Met-minutes/
week: 720) than other groups (Table V). 

Table V shows the association between BMI category 
based on the physical activity of participants. Based 
on the GPAQ analysis, more than half (51.5%) of 
participants had a high physical activity level. About 
27% and 22% had moderate and low physical activity 
level, respectively (Data was not shown in the table). 
The median of GPAQ Total MVPA of the participants 
was 8400 (10890) MET-minutes/week. The median 
of total moderate to vigorous physical activity of the 
participants was 8400 (10890) MET-minutes/week. 
The median (IQR) of total MVPA for work components 

Table V: The association between BMI category based on the physical activity of participants (n=1814)

GPAQ (MET-mins/week)
Total number BMI category

Statistics
Median (IQR) UW Median (IQR) NW Median (IQR) OW Median (IQR) OB Median (IQR)

Work
   Vigorous
   Moderate
   Total Work 
   MVPA

1440(3140)
1440(2940)
3660(5640)

1440(3720)
1440(2880)
3840(5490)

1440(3300)
1200(2880)
3240(5700)

1440(3200)
1200(2460) 
3810(6300)

1920(2370)
1320(2640)
3960(3630)

¥p=0.90
¥p=0.82
¥p=0.86

Travel
   Moderate

 
840(1760)

 
600(1860)

 
600(1140)

 
600(1140)

 
600(900)

 
¥p=0.83

Recreation
   Vigorous
   Moderate
   Total Recreation  
   MVPA

1800(2880)
680(1145)
2400(3855)

1440(1680)
480(720)

2160(2400)

1440(2160)
480(840)

2160(3120)

1440(2640)
720(1185)
2430(3684)

1440(1620)
600(840)

2160(2400)

¥p<0.02*
¥p<0.01*
¥p=0.07

GPAQ Total MVPA 8400(10890) 8100(9930) 7800(10350) 12060(19175) 12060(19175) ¥p=0.60

SB mins/day 360(420) 360(420) 360(420) 360(420) 360(420) ¥P=0.22

*Significant at p<0.05; Inter Quarter Range (IQR); ¥ Kruskal-Wallis; Sedentary Behaviour (SB); Moderate to Vigorous Physical Activity (MVPA), Under-weight (OW), Normal-weight (NW), Over-
weight (OW), Obese –weight (OB)

DISCUSSION

This study found that 17.5% of university students 
were overweight and 7.9% were obese, with male 
students being more overweight and obese than female 
students. This trend is consistent with previous studies 
in Malaysia and 22 other countries, such as Russia, 
Singapore, Colombia, Istanbul, Thailand, and so on (8, 
14). However, 15.9% of students were underweight, 
with female students dominating the category. This 
trend is similar to Abdul et al.'s (2015) study, with the 
percentage of underweight students being slightly lower 
(15). The higher prevalence of overweight and obesity 
in males and underweight in females is common due to 
females being more conscious about their weight and 
physical appearance, while males desire to gain more 
weight to build their bodies (16).

Our findings showed over half of students aged 28 and 
above being were overweight or obese. This could be due 
to low metabolism and poor diet management, which 
increases the risk of becoming overweight or obese (17). 
However, while our data revealed that the prevalence 
of underweight decreases as the age increases. This 
finding contradicts a study by Subhaluksuksakorn et al. 
(2016), which found that as students' age increases, the 
prevalence of underweight also increases (18).
 
Malay students had a higher percentage of overweight 

and obese students compared to other races, 
while Chinese students had a higher prevalence of 
underweight. Previous studies found that high BMI be 
due to lower diet quality, while students who are more 
active and concerned about their diet may have a lower 
BMI (19, 20). Another study found that differences in 
dietary behavior and sedentary lifestyle are significantly 
correlated with BMI, cultural and socio-economic 
differences between ethnicities, which may explain the 
observed trend (21).

The study found that rural students tend to be 
underweight, overweight, and obese, contrasting with 
global studies that show higher prevalence of these 
issues in urban areas (22, 23). Characteristics of the 
rural environment that may contribute to a higher risk 
of obesity include poverty, barriers to physical activity, 
limited access to affordable healthy food and reduced 
access to preventative care and nutrition education (24). 
Childhood exposure to the stressors associated with 
living in a rural environment may also lead to obesity, 
as well as obesity-promoting eating behaviors and poor 
dietary quality (25).

The study found a significant relationship between 
BMI and parent's education level. However, a higher 
prevalence of overweight was observed in students with 
tertiary education parents, as these parents have good 
socioeconomic status and may provide their children 
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with excess food. Parents with higher education levels 
may have better nutritional awareness and can assist 
their children in eating more healthily, and may control 
what their children should eat and avoid (26, 27). This 
is consistent with the data, as most students living with 
their parents had normal BMI, and only a few were 
underweight. Parental control has been shown to have a 
significant relationship with a healthier diet in children.
The study found that education level, academic 
year, and field of study significantly influenced BMI. 
Undergraduate students had a higher rate of normal BMI, 
while postgraduate students had a higher prevalence of 
overweight and obesity. However, the data contradicts 
a study in Denmark that found lower mean BMI levels in 
more educated adults (28). 

Students in Medicine and Health Sciences have a higher 
percentage of normal BMI compared to other courses, 
similar to another study which found that 66.7% of 
medical students had normal BMI (29). Another study 
also showed that students taking health courses have 
more knowledge on diet, exercise, and obesity-related 
factors, making them more aware of their weight (30).

The study found that anxiety and depression were 
statistically significant with BMI, with students who 
were at risk of anxiety and depression being more obese 
and underweight. This association has been reported 
in many studies with higher BMI, where emotional 
problems were linked to emotional eating and food 
addiction (31, 32). However, other study reported 
an insignificant relationship between anxiety and 
depression with BMI among university students (33). 
The disagreement in findings may be due to different 
sampling methods and geographical factors. The exact 
underlying pathophysiological mechanism between 
being overweight and poor mental health is unknown. 
It has been shown that immune inflammation disorder 
plays an essential role in mental health disorders such as 
depression and anxiety. Moreover, a high BMI status can 
lead to many pro-inflammatory factors in the peripheral 
circulation system crossing the blood–brain barrier, 
subsequently inducing depressive-like behaviors. In 
such cases, the risk of depression and anxiety gradually 
increases (34). The study highlights the need for further 
research to better understand the relationship between 
BMI and psychiatric morbidities like anxiety and 
depression.

Eating habits and BMI are interconnected, influenced 
by socioeconomic, socio-demographic, cultural, and 
climate factors (33). Transitioning from high school 
to university life may affect students' diets and eating 
habits. Educating students on healthy eating habits and 
nutrition is crucial (22). The study found that students 
who drink 2 litres or more of water daily have a higher 
BMI than average, consistent with study in Saudi Arabia 
(35). However, this contradicts other studies that suggest 
water intake is crucial for weight control, such as a 

Spanish study indicating an inverse relationship between 
BMI and water intake (36). 

Regarding vegetable intake, the study found an 
inconsistent relationship between vegetable intake and 
BMI, with 28% of students who never eat vegetables 
having BMI above average and 12% being obese. Fruits 
and vegetables are recommended for maintaining healthy 
weight due to their high water, fiber, and antioxidant 
content (37). However, those who never eat vegetables 
are more at risk to be underweight compared to those 
who eat them daily, and this finding is similar to a study 
conducted by Heo et al., (2011) (38). The low vegetable 
consumption can result in the poor intake of fiber and 
lower macronutrient and micronutrient intakes, which 
may cause slow growth rates, inadequate bone mass, 
and impaired cognitive functioning, which is consistent 
with study done in in Davao City, Philippines (39). The 
results support dietary recommendations on the regular 
consumption of vegetables to maintain a healthy weight 
and good nutrition. 

Snacking has been linked to increased energy intake 
and body mass index (BMI), but the health benefits 
depend on the type and frequency of snacks consumed 
(40). This study found a significant correlation between 
snacking and BMI, with most daily snacking students 
having normal BMI. Higher BMI students also ate less 
or never ate snacks. While there is inconsistency in 
data on the relationship between habitual snacking and 
BMI (41), there have been studies which show that no 
association between snack habit and obesity (3). This 
difference might be due to sociocultural differences and 
differences in what constitutes healthy behaviour. The 
types and portions of snack that are frequently consumed 
are those that are high in calories and low in fiber and 
sedentary behavior that might cause obesity (42). BMI 
was not the only factor that was influenced by snake 
habit; many other factors contributed to BMI. Chronic 
disease, which might affect an individual’s physical 
condition and eating habits, could also influence BMI 
(3). Moreover, socio-economic status can influence BMI 
because it can affect the purchasing power required to 
meet a person’s nutritional needs (3).

Our data revealed that physical activity significantly 
impacts body mass index (BMI), with vigorous and 
moderate recreation being linked to higher BMI. Studies 
have shown that decreased physical activity among 
youth leads to higher weight (43). Physical activity also 
improves psychological and emotional health (44), 
impacting BMI (45). However, around half of university 
students do not engage in physical activity, which leads 
to unhealthy eating habits and sedentary lifestyles, 
increasing the risk of overweight (46).

The study, which includes 16 universities, has strengths 
of a large sample size which covered students across 
several states in Malaysia. However, limitations include 
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the random sampling method, which may lead to 
inaccuracies in data. Additionally, there is limited 
literature on the relationship between BMI and university 
students, especially in Malaysia, making it difficult 
to interpret key findings. Most studies focus on the 
prevalence of overweight and obesity, with few reporting 
on underweight status. BMI, while commonly used to 
measure body weight, may not be totally accurate, and 
further assessments on waist circumference and visceral 
fat should be conducted to evaluate body composition.

CONCLUSION

In this study, we found a high prevalence of overweight/
obesity among university students. Although many 
research has been conducted to discern whether 
physical activity, eating habit, and psychological stress 
are related to BMI, the data has been found to be 
inconsistent. Several factors associated with BMI were 
identified in this study and can be utilized in health 
promotion programmes. Underweight and overweight 
/ obesity warrants attention from universities and 
responsible bodies to examine this issue further and 
promote healthy lifestyles among the university students.
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