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Introduction Obesity is a major modifiable risk factor associated with most chronic diseases. The aim of this
study was to determine the prevalence of obesity, and its associated risk factors, among apparently healthy Chinese
adults in a Malaysian suburban village.
Methods This was a cross-sectional study conducted among the Chinese residents in Seri Kembangan New Village,
Klang Valley, Selangor, Malaysia. Convenience sampling was used for the selection of participants. Body weight,
height, waist and hip circumferences, and blood pressure were measured. Fasting venous plasma was drawn for the
measurement of fasting glucose level and lipid profile. Data on sociodemographic factors, dietary habits, physical
activity, perceived stress level and sleep duration were collected using interviewer-administered, pretested and
validated questionnaires.
Results Among the 258 Chinese residents (mean age 41.4 ± 10.0 years) recruited, the prevalence of obesity was
40%. The obese participants had significantly higher mean blood pressure, and triglyceride and fasting plasma
glucose levels than the non-obese participants (p < 0.05). The obese participants also had a significantly lower
high-density lipoprotein cholesterol level than the non-obese participants. Logistic regression analysis showed that
drinking soy milk (adjusted odds ratio [OR] 0.447; 95% confidence interval [CI] 0.253–0.787; p < 0.05) and the
perception that a balanced diet consists mainly of vegetables (adjusted OR 0.440; 95% CI 0.215–0.900; p < 0.05) were
associated with a reduced risk of obesity. The risk of obesity was higher in younger participants (adjusted OR
2.714; 95% CI 1.225–6.011; p < 0.05).
Conclusion The prevalence of obesity was high among the apparently healthy suburban Chinese. Our findings
suggest that soy milk consumption and the perception that a balanced diet consists mainly of vegetables are
associated with a lower risk of developing obesity in this population.
Keywords: dietary habits, obesity, perception of balanced diet

INTRODUCTION
Obesity is a major modifiable risk factor that is associated with
diseases such as type 2 diabetes mellitus,(1) cardiovascular
disease (2) and certain types of cancers.(3) In recent decades,
obesity has become an epidemic worldwide, with varied
prevalences across populations.(2,4) According to the data in
the 1999–2008 National Health and Nutrition Examination
Survey, almost two-thirds of all adults in the United States were
classified as overweight, while one-third of the adults were
obese.(5) In Malaysia, the prevalence of obesity has increased
dramatically from 5.5% in 1996 to 12.2% in 2003, and then to
14.0% in 2006.(6) The increase in the prevalence of chronic
diseases parallels the dramatic increase in the prevalence of
obesity. In 2005, the Malaysian Ministry of Health revealed
that three of the five leading causes of death in Malaysia are
obesity-related diseases, which account for over one-third of
all medically certified deaths in Malaysia.(7)
Obesity is a multifactorial disease involving interactions
between genetic, environmental and psychosocial factors.
Although obesity has genetic influences, dietary and lifestyle
factors play an important role in the marked increase in the
1

prevalence of obesity in recent decades.(8) Therefore, the
identification of population-specific risk factors associated with
obesity has become an important healthcare strategy in the
planning of intervention programmes.
Few studies have been conducted in Malaysia to determine
the prevalence of obesity in both urban and rural populations.
The prevalence of overweight persons in Malaysia was reported
to be higher in urban populations than rural populations
(17.4% and 15.5%, respectively) in the 1996 Second National
Health and Morbidity Survey.(9) However, the Malaysian Adults
Nutrition Survey conducted in 2002–2003 found no difference
in the prevalence of overweight persons in urban and rural
populations (26.9% and 26.6%, respectively).(10) Likewise,
subsequent studies reported that the prevalence of obesity
was similar in urban and rural communities (12% and 11.3%,
respectively).(11) As there is a paucity of published data on
obesity in a suburban community, the aim of the present study
was to determine the prevalence of obesity, and its associated
risk factors, in a Chinese population residing in a Malaysian
suburban village.
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METHODS
A cross-sectional study was conducted on the residents of Seri
Kembangan New Village, Klang Valley, Selangor, Malaysia,
from August 2011 to September 2011. Convenience sampling
method was used to select the participants. Adults aged 21–60
years were eligible for inclusion in this study. Women who
were pregnant and adults with known terminal illnesses and
chronic diseases (e.g. diabetes mellitus and hypertension) were
excluded from the study. Ethical approval was obtained from
the Scientific and Ethical Review Committee of Universiti Tunku
Abdul Rahman (UTAR). Written informed consent was obtained
from the participants.
Between 8 am and 10 am, and after an overnight fast for
8–10 hours, a trained phlebotomist drew 6 mL of fasting venous
plasma from each participant through venepuncture of the
forearm. Fasting blood glucose was determined using the
hexokinase method. Serum total cholesterol was determined
using an enzymatic method that used cholesterol esterase and
cholesterol oxidase conversion followed by a Trinder endpoint.
Triglyceride (TG) levels were determined based on the Fossati
three-step enzymatic reaction with a Trinder endpoint.
Elimination/catalase method was used to measure highdensity lipoprotein (HDL) cholesterol. Low-density lipoprotein
(LDL) cholesterol was calculated using the Friedwald formula
(i.e. LDL = [total cholesterol – TG/5.0] – HD). Metabolic
syndrome was defined using the harmonised criteria by the
International Diabetes Federation Task Force on Epidemiology
and Prevention; National Heart, Lung and Blood Institute;
American Heart Association; World Heart Federation; International Atherosclerosis Society; and International Association
for the Study of Obesity.(12) Participants with at least three of
the following risk factors were identified to have metabolic
syndrome: waist circumference ≥ 80 cm in females or ≥ 90 cm
in males; blood pressure ≥ 130/85 mmHg or on antihypertensive
medications; fasting plasma glucose ≥ 5.6 mmol/L or diabetic;
TG level ≥ 1.7 mmol/L or on medications for elevated
TG levels; HDL cholesterol level < 1.3 mmol/L in females
or < 1.0 mmol/L in males, or on medications for reduced
HDL cholesterol.(12)
Information regarding the participants’ sociodemographic
characteristics, dietary habits, level of physical activity,
perceived stress and sleep duration was obtained via interviewadministered questionnaires. The interviewers were trained
second-year medical students of UTAR. The dietary habits of
the participants were determined using a pretested 16-item
questionnaire, which included questions on the regularity
of main meal intake; type of food taken for main meals and
snacks; frequency of intake of milk and dairy products, fruits,
vegetables and high-fibre food; and perception of what
constitutes a balanced diet.
The participants’ level of physical activity was determined
using the validated short International Physical Activity
Questionnaire.(13-15) Information on the length of time (i.e. the

number of sessions and average time per session) spent on
walking, moderate- or vigorous-intensity physical activities
and sitting, on both weekdays and weekends, was obtained
using the questionnaire. Questions regarding participation
in moderate- or vigorous-intensity physical activities were
supplemented with concrete examples of activities commonly
performed. Data from each question was summed within each
item (i.e. vigorous-intensity, moderate-intensity or walking) to
estimate the total amount of time spent on physical activity
per week. Total daily physical activity (measured in metabolic
equivalent [MET] min/day) was estimated by summing the
product of the reported length of time within each item by a
MET value specific to each category of physical activity, and
expressed as a daily average MET score. Vigorous-intensity
physical activity was assumed to correspond to 8 METs,
moderate-intensity physical activity to 4 METs, and walking to
3.3 METs. Participants were then categorised to have low,
moderate or high physical activity levels according to the
criteria given in the guideline.(14)
Data on sociodemographic information, family history,
medical conditions, smoking habits and sleep duration was
obtained using a pretested questionnaire. In the questionnaire
regarding perceived stress, participants were assessed on seven
factors of stress – harassment, work overload, irritability, lack
of joy, fatigue, worries and tension. This questionnaire was
adapted from the questionnaire developed by Levenstein et al
in a 1993 study.(16) The overall score was calculated using a
five-point Likert scale: never (0 points), almost never (1 point),
sometimes (2 points), fairly often (3 points), and very often
(4 points).
Anthropometrical and clinical measurements of the
participants were carried out by trained second-year medical
students of UTAR. Measurements in a particular category were
carried out by the same student throughout the entire project.
The anthropometric measurement protocol used in this study
adhered to the International Society for the Advancement of
Kinanthropometry method.(17) Height was measured, without
shoes worn, to the nearest 0.1 cm using a height rod that was
attached to a weighing machine (MS-3400 PIR; MARSDEN,
Taiwan). All participants were instructed to stand with their
heels, buttocks and shoulders resting lightly against the backing
board so that the Frankfort plane (i.e. the line connecting the
superior border of the external auditory meatus with the
infraorbital rim) was horizontal and parallel to the floor. Weight
was measured, using a calibrated weighing machine (MS3400 PIR; MARSDEN, Taiwan), to the nearest 0.1 kg with the
participants barefoot and clothed in light clothing. The participants were asked to stand on the centre of the scale without
support and to distribute their weight evenly on both feet. Body
mass index (BMI) was calculated as weight/(height)2 (kg/m2).
The classification of BMI for Asian populations, according to
the World Health Organization (WHO) 2000 guideline,(18) was
used in this study.
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Table I. Sociodemographic characteristics of the participants (n = 258).
Characteristics

No. (%)
All (n = 258)

Non-obese (n = 155)

p-value*
Obese (n = 103)

Gender
Male
Female

102 (39.5)
156 (60.5)

62 (40.0)
93 (60.0)

40 (38.8)
63 (61.2)

Highest education level†
No formal education
Primary
Secondary
A-level/Diploma
Tertiary

5
61
138
24
29

(1.9)
(23.7)
(53.7)
(9.3)
(11.3)

2
37
81
14
20

(1.3)
(24.0)
(52.6)
(9.1)
(13.0)

3
24
57
10
9

(2.9)
(23.3)
(55.3)
(9.7)
(8.7)

43
71
99
39

(17.1)
(28.2)
(39.3)
(15.5)

26
41
59
26

(17.1)
(27.0)
(38.8)
(17.1)

17
30
40
13

(17.0)
(30.0)
(40.0)
(13.0)

0.851

0.738

Monthly household income†
< RM 1,000
RM 1,000–RM 2,000
RM 2,001–RM 5,000
≥ RM 5,001

0.726

*Chi-square test was used for analysis. †Some data is missing. Calculation of percentages and statistical analysis were done based on available data.
Table II. Prevalence of obesity in the different age groups.
Variable

No. (%)

Age group (yrs)
20–33 (n = 39)
34–47 (n = 126)
48–61 (n = 93)

23 (59.0)
49 (38.9)
31 (33.3)

p-value*
0.022†

*Chi-square test was used for analysis. †Statistically significant, as p < 0.05.

Waist and hip circumferences were measured using a
nonextendable measuring tape (SECA, Hamburg, Germany) to
the nearest 0.1 cm. Waist measurement was made midpoint
between the lower border of the ribs and the iliac crest in a
horizontal plane. The measurement was taken at the end of the
participant’s normal expiration with arms relaxed and at the
side. Hip circumference was measured at the level of greatest
protuberance of the buttocks, which corresponds anteriorly
to the level of the symphysis pubis. Participants were asked to
stand with their feet together without tensing the gluteal
muscles while the measurement was being taken. The person
taking the measurements stood or knelt at the side of the
participant to ensure that the tape was held horizontally.
Waist-to-hip ratio was obtained by dividing the mean waist
circumference by the mean hip circumference. Systolic and
diastolic blood pressures were measured, using a sphygmomanometer, with the participants seated and after a period of rest
(at least 15 mins).
Statistical analysis was done using the Statistical Package
for the Social Sciences version 18 (SPSS Inc, Chicago, IL, USA).
Continuous data was presented as mean ± standard deviation
for normal distribution, and as median (interquartile range)
for skewed distribution. Sample data was tested for normal
distribution using the Kolmogorov-Smirnov test. Mann-Whitney
analysis or t-test was used to compare the continuous variables
between groups. Categorical variables were compared using
chi-square and Fisher’s exact tests of significance. In order
to identify variables associated with obesity, the following
possible variables were analysed using univariate analysis:
gender; age; income; sleep duration; smoking status; total
METs per week; regular meal intake; frequency of breakfast,
86

lunch and dinner; frequency of dairy intake; soy milk intake;
frequency of vegetable intake; frequency of fruit intake;
frequency of high-fibre food intake; intake of supplementary
vitamin A, C, E and calcium; perception of what constitutes a
balanced diet; minutes of sitting per day; and perceived stress.
Variables that were found to be significant were included in a
binary logistic regression analysis to determine the independent
risk factors for obesity. A p-value < 0.05 was considered
statistically significant.

R ES U LT S
A total of 258 residents of Seri Kembangan New Village, Klang
Valley, Selangor, Malaysia, were recruited. All 258 participants
were Malaysian Chinese. The mean age of these participants
was 41.4 ± 10.0 years. More than half (60.5%) were females,
and almost half (53.7%) of the participants had secondary
education as their highest education level. Only 5 (1.9%)
participants did not receive any formal education. The
majority of the participants had a monthly household income of
more than RM 1,000, and approximately 40% belonged to the
RM 2,001–RM 5,000 income group (Table I).
Based on the WHO BMI classification for Asians,(18) 21%
of the participants in our study were overweight (i.e. BMI
23.00–24.99 kg/m2), 40% were obese (i.e. BMI ≥ 25.00 kg/m2),
38% had normal body weight (i.e. BMI 18.50–22.99 kg/m2),
and 1% were underweight (i.e. BMI < 18.50 kg/m2). The mean
age of the non-obese participants was significantly higher than
that of the obese participants (44.88 ± 9.40 years vs. 41.41 ±
10.02 years; p < 0.05). The prevalence of obesity was
significantly higher in participants from the age group 20–33
years (59.0%) than in participants from the 34–47 years and
48–61 years age groups (38.9% and 33.3%, respectively)
(p < 0.05) (Table II).
No significant difference was found between the
educational levels and household incomes of the obese and
non-obese groups (Table I). When compared with participants
who were non-obese, the participants who were obese had
significantly higher mean waist circumference (92.0 ± 8.5 cm
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Table III. Comparison of the anthropometric and biochemical profiles of the participants.
Variable

Mean ± SD

p-value*

All (n = 258)

Non-obese (n = 155)

Obese (n = 103)

Body mass index (kg/m2)

24.75 ± 4.12

22.08 ± 1.80

28.76 ± 3.34

< 0.001

Waist circumference (cm)

83.3 ± 9.8

78.4 ± 6.0

92.0 ± 8.5

< 0.001

104.8 ± 7.2

Hip circumference (cm)

98.6 ± 7.6

94.5 ± 4.4

Waist-to-hip ratio

0.85 ± 0.06

0.83 ± 0.05

Systolic blood pressure (mmHg)

116 ± 17

112 ± 16

122 ± 15

< 0.001

70 ± 13

67 ± 13

74 ± 12

< 0.001

Diastolic blood pressure (mmHg)

0.87 ± 0.06

< 0.001
< 0.001

Total cholesterol (mmol/L)

5.29 ± 0.97

5.26 ± 1.00

5.34 ± 0.94

0.462

Triglyceride (mmol/L)

1.51 ± 1.00

1.32 ± 0.82

1.80 ± 1.17

< 0.001

High-density lipoprotein (mmol/L)

1.36 ± 0.35

1.44 ± 0.37

1.24 ± 0.27

< 0.001

Low-density lipoprotein (mmol/L)

3.27 ± 0.87

3.22 ± 0.90

3.34 ± 0.82

0.187

Fasting blood glucose (mmol/L)

5.01 ± 1.08

4.78 ± 0.57

5.34 ± 1.50

< 0.001

Note: p < 0.05 is statistically significant. *Independent t-test was used to compare continuous variables. All the values were transformed to logarithms for analysis.
SD: standard deviation
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vs. 78.4 ± 6.0 cm; p < 0.05), mean hip circumference (104.1 ±
7.2 cm vs. 94.5 ± 4.4 cm; p < 0.05) and waist-to-hip ratio
(0.87 ± 0.06 vs. 0.83 ± 0.05; p < 0.05). The mean blood
pressure of the obese participants (systolic 122 ± 15 mmHg,
diastolic 74 ± 15 mmHg) was also significantly higher than the
non-obese participants (systolic 112 ± 16 mmHg; diastolic
67 ± 13 mmHg) (p < 0.05). Furthermore, the obese participants
had significantly higher TG and fasting plasma glucose levels,
and significantly lower HDL cholesterol levels than the nonobese participants. There was no significant difference in the
LDL cholesterol levels between the two groups (Table III).
Overall, 20.5% of the participants (36.9% obese and 9.7%
non-obese) were found to have metabolic syndrome. Among

the characteristic features of metabolic syndrome, two of the
most common features found in our study population were
abdominal obesity (41.5%) and elevated TG (34.9%). When
compared with the non-obese participants, the prevalence of
all the characteristic features of metabolic syndrome was
higher in the obese participants. In the non-obese group, 28.4%
had elevated TG levels, 21.3% had low HDL cholesterol, and
12.3% had elevated fasting plasma glucose (Fig. 1).
MET classification showed that there was a high prevalence
of low physical activity in both the obese and non-obese
participants (40.0% and 41.4%, respectively). Only about a
quarter of the participants were categorised into the vigorousintensity physical activity group (non-obese 26.2%, obese
87
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Table IV. Level of physical activity of the participants.
Variable

Median (IQR)
Non-obese (n = 155)

Physical activity level*,†
Low
Moderate
Vigorous

p-value‡
Obese (n = 103)
0.752

60 (41.4)
47 (32.4)
38 (26.2)

38 (40.0)
35 (36.8)
22 (23.2)

Total METs per week (kcal)

960 (3,958)

1,039 (3,021)

0.797

Duration of sitting down per day
during weekdays (mins)

240 (300)

240 (300)

0.325

0 (0)

0 (0)

0.939

0 (240)

0 (80)

0.250

462 (1,386)

396 (1,386)

0.697

METs per week for vigorous activity (kcal)
METs per week for moderate activity (kcal)
METs per week for walking (kcal)

*Data is presented as no. (%). †Some data is missing. Calculation of percentages and statistical analysis were done based on available data. ‡ Mann-Whitney
test was used to compare continuous variables, and chi-square test for the analysis of categorical variables. IQR: interquatile range; MET: metabolic equivalent

23.2%). Overall, there was no significant difference in the level
of physical activity between the two groups (Table IV).
Although not statistically significant, the proportion of
obese participants who consumed dairy products, vegetables,
fruits, high-fibre food and supplements daily was less than the
proportion of non-obese participants who did. A significantly
lower proportion of obese participants consumed soy milk
when compared to the non-obese participants (28.2% vs.
41.3%; p < 0.05). While most of the participants had a correct
perception of what a balanced diet is (defined as meals
consisting of meat, vegetable and other varieties of food), a
higher percentage of the non-obese participants believed that
a balanced diet should consist mainly of vegetables (24.7%
non-obese vs. 12.7% obese), although this difference was
not statistically significant (p = 0.066) (Table V). There were
no significant differences between the obese and non-obese
participants in terms of sleep duration, perceived stress and
smoking status (Table VI).
In our study, logistic regression analysis showed that only
three risk factors were significantly associated with obesity:
(a) soy milk intake was associated with a reduced risk of obesity
(adjusted OR 0.447; 95% CI 0.253–0.787; p < 0.05); (b) the
perception that a balanced diet consists mainly of vegetables
was associated with a reduced risk of obesity (adjusted OR
0.440; 95% CI 0.215–0.900; p < 0.05); (c) younger age was
associated with an increased risk of obesity (adjusted OR 2.714;
95% CI 1.225–6.011; p < 0.05) (Table VII). We found that there
was a significantly higher proportion of participants who
consumed vegetables daily among those with the perception that
a balanced diet consists mainly of vegetables, as compared to
those who did not have that perception (p = 0.002) (Table VIII).

D I S C U SS I O N
Based on WHO’s BMI classification for Asians, (18) the
participants in the present study were generally overweight
(median BMI 23.9 kg/m 2). The prevalence of obesity in this
study’s suburban Chinese population (40%) is higher than the
prevalence of obesity in the general Malaysian Chinese
population (11.9%) recorded in the 2011 Malaysian Non88

Communicable Disease Surveillance-1 (MyNCDS-1) report.(19)
In contrast, the prevalence of overweight participants in the
present study (21%) was lower than that recorded in the 2011
MyNCDS-1 report (28.7%).(19)
In order to compare the findings of the present study with
other studies conducted in Malaysia, the overweight and obese
participants were reclassified using the WHO international BMI
classification.(20) After the reclassification, the prevalence of
overweight (i.e. BMI 25.00–29.99 kg/m 2) and obese (BMI
≥ 30.00 kg/m2) participants were 28.3% and 11.6%, respectively.
These recalculated prevalence rates remain higher than the
prevalence rates of the general Malaysian Chinese population
reported by other studies.(6)
The prevalence of overweight and obese persons among
Malaysians of Chinese ethnicity has been previously reported
to be lower than that among Malaysians of Indian or Malay
ethnicity.(6,19) However, the prevalence of obesity among the
Chinese surveyed in the present study (40%) was much higher
than that reported for Malays (18.5%) and Indians (18.0%) in
the 2011 MyNCDS-1 report.(19) Lifestyle differences may be a
factor contributing to the higher prevalence of obesity in the
Chinese population. A study by Khoo et al suggested that the
impact of BMI and waist circumference on insulin resistance,
inflammation and adiponectin is greater in Asian Chinese than
in Asian Indians and Malays.(21) This indicates that the risk of
obesity-related diseases among the Chinese in our study
population may be relatively higher.
The mean age of the obese participants in this study was
significantly lower than that of the non-obese participants.
When this association was further analysed in the logistic
regression analysis, we found that the risk of obesity was
significantly higher in the participants in the younger age group
(20–33 years) than those in the older age group (48–61 years).
This finding is contrary to most studies, which show that the
prevalence of obesity increases from young (> 20 years old) to
middle-aged adults (< 55 years old), and appears to decrease
in the elderly (> 55 years old).(5,19,22-23) This contrast in finding
may be due to the bias that resulted from using convenience
sampling in this study.
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Table V. Dietary habits of the participants.
Dietary habit

No. (%)

p-value*

Non-obese (n = 155)

Obese (n = 103)

Regular meals†
Yes
No

100 (64.5)
55 (35.5)

61 (59.2)
42 (40.8)

Breakfast
Daily
Non-daily

137 (88.4)
18 (11.6)

91 (88.3)
12 (11.7)

Lunch
Daily
Non-daily

132 (85.2)
23 (14.8)

83 (80.6)
20 (19.4)

Dinner
Daily
Non-daily

145 (93.5)
10 (6.5)

95 (92.2)
8 (7.8)

Dairy product intake
Daily
Weekly

59 (38.1)
96 (61.9)

36 (35.0)
67 (65.0)

Soy milk intake
Yes
No

64 (41.3)
91 (58.7)

29 (28.2)
74 (71.8)

118 (76.1)
26 (16.8)
11 (7.1)

69 (67.0)
21 (20.4)
13 (12.6)

Fruit intake
Daily
Weekly
Rarely/never

73 (47.1)
69 (44.5)
13 (8.4)

47 (45.6)
46 (44.7)
10 (9.7)

High-fibre food intake
Daily
Weekly
Rarely/never

52 (33.5)
30 (19.4)
73 (47.1)

28 (27.2)
20 (19.4)
55 (53.4)

Supplement intake‡
Daily
Weekly
Rarely/never

45 (29.0)
5 (3.2)
105 (67.7)

21 (20.6)
7 (6.9)
74 (72.5)

Vitamin A intake
Yes
No

3 (1.9)
152 (98.1)

0 (0)
103 (100.0)

Vitamin C intake
Yes
No

21 (13.5)
134 (86.5)

7 (6.8)
96 (93.2)

Vitamin E intake
Yes
No

8 (5.2)
147 (94.8)

1 (1.0)
102 (99.0)

Calcium intake
Yes
No

29 (18.7)
126 (81.3)

15 (14.6)
88 (85.4)

Balanced diet perception§
Mainly meat
Mainly vegetables
Meat, vegetables and other varieties of food

8 (5.3)
37 (24.7)
105 (70.0)

6 (5.9)
13 (12.7)
83 (81.4)

Vegetable intake
Daily
Weekly
Rarely/never

0.390

0.993

0.394

0.804

0.612

0.031¶

0.203

0.928

0.521

0.161

0.156

0.088

0.072

0.386

0.066

*Chi-square test was used for analysis. † Defined as eating meals on time every day, without skipping meals. ‡ Data is missing for one participant in the obese

group. Calculation of percentages and statistical analysis were done based on available data. § Some data is missing. Calculation of percentages and statistical
analysis were done based on available data. ¶ Statistically significant, as p < 0.05.

In the present study, the prevalence of metabolic syndrome
in the Chinese population (21%) was lower than the reported
national prevalence among Malaysian Chinese (30%).(24) One
possible explanation for this difference is this study’s exclusion
of residents with chronic diseases. Among the non-obese
participants, 15 (10%) of them had metabolic syndrome. About
a quarter of the non-obese participants had at least one feature

of metabolic syndrome, with the most common feature being
elevated TG level. This finding is consistent with other studies
that have shown cardiometabolic abnormalities among normalweight adults.(25,26)
Both the obese and non-obese participants in our study
had similar dietary habits. We found that there was a significant
negative association between soy milk intake and obesity
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Table VI. Comparison of the smoking status, sleep duration and
perceived stress scores of the participants.
Variable

No. (%)
Non-obese
(n = 155)

Smoking status*
Smoker
Non-smoker
Sleep duration† (hrs)
Perceived stress score‡

p-value§

Dietary habit

Obese
(n = 103)

57 (37.0)
97 (63.0)

34 (34.0)
66 (66.0)

0.625

7 (2.00)

7 (2.00)

0.850

44.0 ± 17.9

42.5 ± 16.9

0.518

*Some data is missing. Calculation of percentages and statistical analysis
were done based on available data. † Data is presented as median
(interquartile range). ‡ Data is presented as mean ± standard deviation. § MannWhitney test was used to compare sleep duration, t-test was used to
compare perceived stress score, and chi-square test was used to compare
smoking status.
Table VII. Logistic regression analysis for the predictors of
obesity.
Predictor

Wald 𝛘2

p-value

Adjusted OR

95% CI

Age* (yrs)
20–33
34–47

6.052
0.848

0.014§
0.357

2.714
1.315

1.225–6.011
0.734–2.356

Soy milk
consumption†
Drinker
Balanced diet
perception‡
Mainly meat
Mainly
vegetable

7.765

0.005§

0.447

0.253–0.787

0.012
5.055

0.912
0.025§

1.066
0.440

0.343–3.310
0.215–0.900

*The age group 48–61 years was used as the reference group. †Soy milk nondrinker group was used as the reference group. ‡The group with the perception
that a balanced diet consists of meat, vegetable and other varieties of food
was used as the reference group. § Statistically significant, as p < 0.05.
CI: confidence interval; OR: odds ratio

(p < 0.05). This finding is consistent with the reports of other
epidemiological and experimental studies that suggested that
soy intake may promote weight loss.(27-29) However, others have
suggested that soy intake among certain groups of people
may be an indicator of a healthy lifestyle, which contributes
to weight loss, and that weight loss is not directly related to the
properties of soy.(27) While our study did not further investigate
the effect of quantity or frequency of soy consumption against
obesity, it may be worthwhile for such a study to be conducted.
Other than soy milk intake, the results of our logistic
regression analysis also showed that participants with the
perception that a balanced diet consists primarily of vegetables
were associated with a lower risk of obesity than participants
who perceived a balanced diet to be one consisting of meat,
vegetables and other varieties of food. Further analysis found
that this association was significantly related to the frequency
of vegetable intake of the former group of participants. Indeed,
personal perception may have a great impact on health, as
individuals with strong intentions were shown to have perceived
behavioural control over their consumption of ‘unhealthy food’
by consuming more fruits and vegetables.(30) A study conducted
by the Economics Research Service showed an inverse correlation
between the amount of fruits and vegetables consumed and
obesity, suggesting that individuals who eat more servings
of fruits and vegetables have lower BMI.(31) These findings
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Table VIII. Frequency of vegetable, fruit and high-fibre food
intake of participants, according to their perception of what a
balanced diet is.
Perception of balanced diet
Mainly
meat
(n = 14)

Mainly
vegetable
(n = 50)

Vegetable
intake
Daily
Weekly
Rarely/never

5 (35.7)
5 (35.7)
4 (28.6)

44 (88.0)
4 (8.0)
2 (4.0)

134 (71.3)
36 (19.1)
18 (9.6)

Fruit intake
Daily
Weekly
Rarely/never

5 (35.7)
6 (42.9)
3 (21.4)

30 (60.0)
16 (32.0)
4 (8.0)

82 (43.6)
91 (48.4)
15 (8.0)

High-fibre
food intake
Daily
Weekly
Rarely/never

p-value*

Meat,
vegetable and
other varieties
of food
(n = 188)
0.002†

0.100

0.112
4 (28.6)
0 (0)
10 (71.4)

16 (32.0)
6 (12.0)
28 (56.0)

58 (30.9)
43 (22.9)
87 (46.3)

Data is presented as no. (%). Data was only available for 252 participants.
Calculation of percentages and statistical analysis were done based on
available data. *Chi-square test was used for analysis. †Statistically significant,
as p < 0.05.

support the results of the present study (i.e. participants who
perceived a balanced diet to consist mainly of vegetables had
a decreased risk of becoming obese, when compared to
participants who perceived a balance diet to consist mainly of
meat, or of meat, vegetables and other varieties of foods).
The limitations of the present study include a sample size
that was not sufficiently large for a population study and the
use of convenience sampling, which may have introduced bias
in this study. In addition, the intake of food (e.g. soy milk) was
not quantitatively measured in this study.
In conclusion, the prevalence of obesity among the
Malaysian Chinese in our study is much higher than that
previously reported among the general Malaysian Chinese
population. Our findings suggest that soy milk intake and the
perception that a balanced diet consists mainly of vegetables
are associated with a lower risk of developing obesity in this
population. In our study, we found that some non-obese participants had characteristics of metabolic syndrome, with elevated
TG and low HDL cholesterol levels as the two most common
features. This finding suggests that there is a need to carry out
regular health screenings for the public, including the non-obese,
for the identification of individuals with an increased risk of
cardiovascular diseases and type 2 diabetes mellitus.
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