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Abstract
The purpose of this study was to determine the overweight and
obesity prevalence in secondary school students in Perak State, Malaysia
according to United States Centers for Disease Control and Prevention
(CDC) charts of body mass index (BMI) and body fat percentage (BF%).
Five hundred and ninety four (594) students with aged 13 to 16 years were
participated in this study. Anthropometric indicators including weight,
height, BMI and BF% were determined. Overweight and obesity were
defined using CDC cut-off. The prevalence of underweight, normal,
overweight and obesity in secondary school students according to BMI was
5.31%, 72.6%, 11.13% and 10.96%. The obesity prevalence according to
BMI cut-off point was 11.62% in boys and 10.50% in girls while according
to BF% cut-off point girls was 10.53% and boys was 7.05%. Both BMI and
BF% were associated with determining obesity prevalence however BMI
alone do not provide accurate data and obesity prevalence is more influences
to BF% value.
Keywords: Anthropometric measurements, Body composition, Body mass
index, Body fat percentage, Obesity
Introduction
Growing up children needs adequate nutrients from their daily diet.
Thus, taking a quality diet with correct serving size is suggested in order to
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keep up with growth and development demand (Adegun et al., 2013).
However, most of the children are taking unhealthy diet which then leads to
weight gain problems. Recent statistic data shows at least 155 million
children are overweight or obese globally (Haslam and James, 2005) where
children under five year is estimated over 42 million and 35 million of these
children are from developing countries (WHO, 2013).
Concerns over the prevalence of overweight and obesity and the
consequences among children and school pupils in Malaysia have been
epidemiologically studied and reported by several researchers (Rampal et al.,
2007; Chong et al., 2012). Obesity prevalence among Malaysia children aged
below 18 years was increased. According to Institute of Public Health survey
in 2011, obesity prevalence was increased 6.7%, 6.3% and 4.9% for the age
groups 5-9.9, 10-14.9 and 15-17.9 years old (Khor , 2012). In Malaysia, the
overweight and obesity children were identified by measuring BMI. They
will be classified as overweight if the BMI value is 25 to 29.9 while above as
that is classified as obese.
Weight gain problem is a hallmark for metabolic diseases. It leads
towards several diseases such as type 2 diabetes, cardiovascular disease,
cancer and hypertension (Chong et al., 2012). Therefore, body mass index
(BMI) has been used as an indicator to identify overweight and obesity
status. However, it just measures the excess index of weight and height ratio.
According to Razak et al., (2005) and Wang et al., (2010), the relationship
between BMI, BF% and body fat distribution are differ across populations.
Besides, Asian populations have higher risk of cardiovascular and type 2
diabetes diseases at lower BMI value than WHO recommendation (Habib
2013). Therefore, BF% among children also needs to be considered as early
indicator for overweight and obese prevalence in Malaysia.
The purpose of this study was was to determine the overweight and
obesity prevalence in secondary school students in Perak State, Malaysia
according to WHO standards of BMI and BF%.
Participants and Methods
A total 594 (241 boys/ 353 girls) students from MARA Junior
Science College (MRSM) aged between 13 to 16 years were included in this
study. None of them have eating disorder or substance abuse. Students
demographic information was collected using data retrieval form.
Anthropometric Measurements
Height: Height was measured using a wall-glued metal measuring
tape while the students stood against the wall with weight equally on two
feet without shoes and the head in Frankfort plane.

116

European Scientific Journal July 2014 edition vol.10, No.21 ISSN: 1857 – 7881 (Print) e - ISSN 1857- 7431

Weight: All the participants were lightly clothed and wore no shoes
while taken anthropometric measurements. Tanita BC587 Series Body
Composition Monitor (Tanita Corporation, Tokyo, Japan) was used to
measured body weight and BF%. Each measurement was performed thrice
and the average was used for the analysis. The BMI was calculated as the
body mass in kg divided by height squared (m2).
Statistical Analysis
Statistical analyses were performed using SPSS 11.0 (SPSS, Chicago,
USA). Data were expressed as mean and standard deviation. The one-way
analysis of variance (ANOVA) followed by Turkey’s post hoc test was used
to determine the differences in all variables between boys and girls. Level of
significance was set at p<0.05. The associations between variables were
evaluated using Pearson Correlation and p<0.05 was considered significant.
Results and Discussion
Demographic data of all subjects is shown in Table 1. All the
parameters were compared between genders; boys and girls. Boys were
significantly taller and heavier than girls. Thus, the BMI among boys were
increased compared to girl. However BF% in girls was significantly higher
than boys.

Age (year)
Height
(cm)
Weight
(kg)
BMI
(kg/m²)

Table 1: Anthropometric Measurement of Subjects
All cases
Range
Boys
Range
Girls
13.014.6±1.1
14.8±1.1
13.0-16.0
14.5±1.1
16.0
140.0156.7±8.1
130.2-184.1
162.6±7.6
152.7±5.6
184.1

13.0-16.0

50.5±15.2

25.7-109.1

25.7-161.0

56.1±15.3

31.5-161.0

46.7±13.9

Range

130.2168.8

11.021.1±4.8
14.6-51.22
20.0±5.5
11.0-46.37
51.2
4.94.9BF%
22.1±10.9
13.6±13.2
28.3±7.3
11.9-57.2
90.0
90.0
Values are expressed in mean ±SD. BMI: body mass index; BF%: body fat percentage.
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Figure 1 : Prevalence of Underweight, normal, overweight and obesity in all subjects
according to CDC standard criteria.

As shown in Figure 1, the prevalence of underweight, normal,
overweight and obesity in all subjects were 5.31%, 72.6%, 11.13% and
10.96% according to CDC standard criteria. The figure also revealed that the
majority of the subject is in normal state followed by overweight, obesity
and underweight.
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Figure 2: Correlation between in boys.
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Figure 3: Correlation between BMI and BF% in girls.
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Figure 4: Correlation between BMI and BF% in all subjects.

Figure 2, 3 and 4 present the regression analysis between BMI and
BF% in boys, girls and all cases. Figure 3 and 4 showed that BMI was
significantly related with BF% among boys (r=0.914) and girls (r=0.993).
However, girls have higher correlation of BMI and BF% compared to boys.
Result in Figure 5 indicates that correlation between BMI and BF% in all
cases was highly moderate.
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Figure 5: Obesity prevalence in boy and girl subjects according to the BF% cut-off point
and BMI cut-off point.
Note: (
) boys, (
) girls

Obesity prevalence in boys and girls are presented in Figure 5. The
obesity prevalence according to BMI cut-off point was 11.62% in boys and
10.50% in girls. Meanwhile, the data also shows that girls (10.53%) have
significantly higher obesity prevalence than boys (7.05%) according to BF%
cut-off point. Although the correlation between BMI and BF% was positive
(Figure 2, 3 and 4), finding shows that BMI value as obesity indicator is
higher than BF%. The hypothesis was rejected. It showed that there is a
significant difference in BMI and BF% among boy and girl students in
Perak, Malaysia.
Discussion
BMI is widely used as overweight and obesity marker to measure
excess adiposity. However, it is not measure the actual fat in the body.
Therefore this study has been carried out to study the comparison of BMI
and BF% in the assessment of obesity prevalence among secondary school
students in Perak State, Malaysia. The present study indicates that BMI in
different gender is not significant (Table 1). Despite of that, there is a
significant difference between genders in BF% where the girls have higher
BF% than boys. This finding shows that the growth and development is
normal where boys will gain more muscle and lean tissue while girls gain
more fat after puberty (Cynthia et al., 2011).
This study also reports that overall prevalence of overweight and
obesity among secondary students aged 13-16 was 11.13% and 10.96%. This
figure is higher than the prevalence of overweight that has been reported by
Rampal et al. (2007). Study done in 2007 by Rampal and his colleges
showed that overweight prevalence among secondary school students aged
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13-17 was 8.2%. This indicates that the number of overweight prevalence is
increasing from year 2007 to 2013. Cross-sectional studies done by other
Asian countries also reported the higher overweight and obesity prevalence
using WHO marker for BMI. In Ho Chi Minh City, the overweight and
obesity prevalence in 2013 were 17.8% and 3.2% (Nguyen et al., 2013)
while in Thailand the overweight and obesity prevalence in 2007 were 12.8%
and 9.4% (Sanguansak and Lakkana, 2010).
Correlation between BMI and BF% in this study shows a
significantly positive (Figure 2). It was observed in both boys and girls
separately as shown in Figure 3 and 4. This finding complement to several
studies that been done by other researchers. Study done in Sri Lanka by
Ranasinghe et al. (2013) also found that BMI and BF% has significantly
positive relationship in males and females in young, middle-age and elderly.
Cross-sectional study on European, Maori, Pacific Islanders and Asian
Indian adults by Rush et al. (2009) also indicates significant positive
correlation in BMI and BF% in all races. However, finding reported by
Meeuwsen et al. (2010) shows that BMI-BF% among UK adults is not
associated and it is due to BMI value is less than 25 kg/m2 in men.
The obesity prevalence in this study was determined by BMI and
BF%. Different gender affects the obesity prevalence (Figure 5) and it
indicates that BMI value as obesity indicator was higher than BF%.
Although obesity prevalence in girls was not significant in both BMI and
BF% cut-off point, in boys the obesity prevalence was significantly different
between BMI and BF% cut-off point. It shows that BF% is more applicable
to be use as obesity prevalence assessment among boy. During growth and
development, muscle gain among boys will interfered the result where BMI.
This factor affects the accuracy of the BMI value as indicator for obesity
prevalence. Although BMI is usually been used to determined overweight
and obese status, it is ideal to use fatness level rather than BMI. Our finding
also being supported by early study by Habib (2013) and Wang et al. (2010)
where in their studies they conclude that BMI has limitation and cannot
provide accurate data on obesity prevalence.
Conclusion
Our study reports the emerging data on overweight and obesity
prevalence among secondary school students in Perak State, Malaysia.
Moreover, this study also reveals that BMI alone do not provide accurate
data and obesity prevalence is more influences to BF% value.
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