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Abstract

The rising standard of living in Malaysia has seen changes to its population. Obesity and other diseases of wealth
are appearing in younger and younger people, resulting in the need for sports or exercise to stay fit and healthy. Studies
have shown an inverse relationship between body fat percentage and aerobic capacity in children (Coleman et al., 2004).
However, from the general studies, little is known specifically about Chinese primary school children. Therefore, this
research aims to study the body fat and aerobic capacity of Chinese primary school children in Kajang, as possible
representative of the national population. It will also ascertain whether there is any gender bias in the relationship. Two
hundred and forty students were studied, from Years 4 and 5, equally divided between the sexes. The body fat percentage
was determined using the skinfold method on the triceps and calf. After the fat measurement, the subjects were asked to
perform the PACER bleep test to assess their aerobic capacity. The boys were found to be significantly superior in aerobic
capacity (t = 135, p < 0.18) despite having higher body fat. There was a low negative correlation between body fat
and aerobic capacity (r = -0.28, n = 240, p < 0.01) among the children which was highly significant because of the large
number of samples. In conclusion, 27.50% of the subjects were founds to have moderately high to very high percentage of

body fat confirming the need to exercise to stay fit and healthy among this age group, especially among the boys.
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Introduction

Physical inactivity has led to a rise in hypo-kinetic
diseases such as coronary heart disease, hypertension,
hypercholesterolemia, cancer, obesity and musculoskeletal
disorders (American College of Sports Medicine, 2001,
Robaayah, 2004). Modern work which is less physically
demanding has led to an increase in obesity (Ismail et
al., 2002; Giammattai et al., 2003), and the children
of today are much fatter and less fit than those of
yesterday (Ismail et al., 2002; Rump et al., 2002).
Overweight children will be susceptible to a host of
health problems down the line. This is also evidenced
in Malaysia, and this unhealthy development is definitely
concern the Malaysian health authorities. Our nation now
is being weight down by obese Malaysian, with 37%
of the population exceeding their healthy health weight
limits (Bahagian Pembangunan Kesihatan Keluarga, 2007).
Hence, immediate measures need to be carried out to
encourage the Malaysian to be physically active starting
form early childhood.

Based on the norm by Lohman (1992), high body
fat percentage was classified as having body fat more
than 25% for the boys, and body fat more than 30%
for the girls. This showed that there is an increment
in body fat percentage exceeded 25% for boys and 35%
for girls in Malaysia. Therefore, the main thrusts of
this study were to determine the body fat percentage
and aerobic capacity (VO, max) of upper Chinese
primary school children in Malaysia, and to ascertain the
relationship between these two parameters as affected by

gender.

Methods and Procedures

Two hundred and forty upper primary students from
a Chinese primary school in Kajang, Selangor, Malaysia
volunteered as subjects for the research. They were 10
to 11 years old and evenly divided between the sexes
- 120 boys and 120 girls.
was measured using the skinfold method (Slaughter et al.,
1988) on the triceps and calf. The PACER 20m bleep
test was used to determine their aerobic capacity (Leger

Their body fat percentage

et al., 1988). Both tests were chosen because they were
reported to be very reliable field test when compared
to the laboratory tests. The r-value was 0.89 for the
skinfold test and 0.89 for the PACER 20m bleep test
(Slaughter et al., 1988; Leger et al., 1988).

Statistical Analysis

Descriptive analysis was used for the percentage
body fat and VO, max. The relationship between the
two at o = 0.05 was established using Pearson’s r,
based on Guilford’s rule of thumb. The t-test was used
to determine the significance of differences between the
genders for body fat and VO, max at a = 0.05 (Pallant,
2001).

Results

Table 1 shows the overall results for body fat
percentage and VO, max for all the subjects. Boys had
19.54 + 840% body fat and girls 1947 + 4.34%, only
marginally lower. VO, max for the boys was 35.19 +
4.63 ml/kg min' and girls 3437 = 4.75 ml/kg min".
Thus, on average, the boys were very slightly fatter and
fitter than the girls. The difference in VO, max between
the boys and girls was significant with t = 135, p<0.18.
However, the difference in body fat was not so with t = 008,
p>094. The correlation between body fat and VO, max
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was negative and low (r = -028, n = 240, p<0.01), but

highly significant due to the large number of samples.

reported to be in the “weak” VO, max category (Cureton
& Plowman, 1999).
of relationship between high body fat percentage and VO,

This research indicated the present

Based on the body fat norm provided by Lohman (1992),
14.17% of the subjects were reported to have high body
On the other hand, based on
the fitnessgram in Table 3, 34.58% of the subjects were

max in this age group. The relationship strengthens the
need to encourage children to exercise and stay fit and

fat percentage (Table 2). healthy from early childhood.

Table 1. Overall body Fat Percentage and VO, max for Boys and Girls.

Parameter Gender N Mean and SD Overall Mean and SD
Boys 120 1954 = 840
Fat (%) ) 19.51 + 6.67
Girls 120 1947 + 434
Boys 120 35.19 + 463
VO, max (ml/kg min”) 34.78 + 470
Girls 120 3438 + 475

were only marginally fatter than the girls. This could be

Discussion

Based on the body fat norm provided by Lohman
(1992), most of the subjects (64.58%) were found to have
body fat in the optimal range, 27.50% were reported to
be in the moderately high, high, or very high body fat
ranges. And the rest (7.92%) were reported to be low
in body fat. The boys (21.25%) out-numbered the girls
(6.25%) in the moderately high to very high body fat
groups by more than two-fold although, overall, the boys

due to the girls sprouting in height faster than the boys,
and reaching their puberty earlier. Besides that, girls at
the age between 10-12 were also reported to be more
skeptical about their appearances (Gualdi-Russo et al., (2007).
Individually, the boys had more problems with their body
fat than the girls. Although the overall means were
similar, there were more boys on the fat side - 51 boys
had moderately high to very high body fat compared to
only 15 girls. And more girls had the optimum fat

level (37.08%) than the boys (27.50%).

Table 2. Numbers and Percentage of Boys and Girls in Different Body Fat Categories based on
the Standard by Lohman (1992).
Body Fat (Boy) Girls Total Body Fat
Category Standard Number % Standard Number % Number %
Very High > 31 13 541 >36 0 0 13 542
High 25.1-310 19 792 30.0-36.0 2 0.83 21 8.75
Moderately 20.1-25.0 19 792 25.1-299 13 542 32 1333
High
Optimal 9.1-200 66 27.50 15.1.250 89 37.08 155 64.58
Low 5290 3 1.25 12.1-15.0 16 6.67 19 792
Very Low <47 0 0 <12 0 0 0 0
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The measurement of VO, max showed 28.33%
of the boys and 6.25% of the girls to be ‘weak’, and
21.67% of the boys and 43.33% of the girls were
‘good’ in tern of VO, max (Table 3). Only 042% of
the girls were in the ‘better’ group. The boys were
generally more active and had higher VO, max than the
girls.  Despite the higher overall VO, max by the boys,

only 21.67% of them were in the ‘good’ category vs.
4333% of the girls. The largest category for the boys
was ‘weak’ (28.33%) which had only 6.25% of the girls.
The high number of weak VO, max boys indicated their
physical inactivity — which ties in with the higher body
fat reported among them (for moderately high to very
high body fat category). Hence, priority should be given
to forcing the boys to exercise.

Table 3. Numbers and Percentage of Boys and Girls in Different VO, max Categories based
on the Fitnessgram Criterion Reference Standards by Cooper Institute (Cureton &

Plowman, 1999).

VO, max Boys Girls Total VO, max

Category Number % Number % Number %
Weak 68 28.33 15 6.25 83 34.58
Good 52 21.67 104 4333 156 65.00
Better 0 0.0 | 0.42 | 042
Total 120 50 120 50 240 100

There was only a low correlation between body fat
and VO, max (r = -0.28, n = 240, p<0.01), but made
highly significant by the large number of samples. This
was also found elsewhere in children and older subjects (Goran
et al., 2000). A little fatness and excess body weight
do not necessarily imply a reduced ability to consume
oxygen, but excess fatness would have a detrimental
effect on the aerobic capacity. Thus, fatness and VO,

max should not be considered as independent entities.

Conclusion

This research found a negative, low relationship
between body fat and VO, max in children from a
primary school in Kajang. Individually, the boys were
fatter than the girls, and out-numbered them in the
overweight groups by more than two-fold. More girls
were reported to be in the “good” VO, max category as
compared to the boys, and had twice as many as the
boys in the ‘good’ category. In conclusion, the Chinese
girls were found to have lower body fat and better VO,
max than the boys (105 girls in the good and better VO,
max category as compared to 52 boys). Moderately high

to very high body fat percentage (27.50%) was found

among the subjects, confirming their need to exercise to
stay fit and healthy even at this early age, especially for
the boys.
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