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mass index (BMI), waist circumference (WC), and waist
height ratio (WHtR). BMI [8-10], WC [11-13] and WHtR
[14-16] are strong predictors for cardio-metabolic risk
factors in the paediatric population.

The previous studies that investigated the association
between fitness and body composition indices in adoles-
cent [17-20] used parameters such as BMI or WC. There
are no studies that investigate these indices with WHtR,
or determine which of the body composition indices in
adolescent is the strongest predictor for fitness. This is of
clinical interest for the purpose of mass screening and
future population based health intervention.

In Malaysia, there are limited community based studies
determining the fitness level among adolescent. A few
used physical activity questionnaire to determine the
physical activity level [21,22]. In this cross sectional study,
we investigated the fitness level among Malaysian adoles-
cent using step test. We determined the association
between BMI, WC and WHtR to the fitness level and
identified which body composition indices is the strongest
predictor of fitness.

Methods
Study population
The Malaysian Health and Adolescents Longitudinal
Research Team (MyHEART) is an on- going prospective
longitudinal cohort study in Malaysia. The first phase
(MyHEART I 2012) involved Form 1 students (13 years



Partial correlation coefficient was used to examine the
direction and strength between body composition indices
with PFS, with controlling of factors - age and dummy
coded gender, locality (urban/rural), smoking status,
Tanner staging and ethnicity. Multiple regression analysis
was performed to determine the strongest body composi-
tion predictor for PFS, with the same controlling factors
stated. All statistical analyses were completed using SPSS
version 20 and the level of significance at p < 0.05.

Results
Descriptive statistics
1361 students participated in the MyHEART study.
However, 285 participants refused to be involved in the
exercise test, while five were excluded due to illness or
with pre-existing medical condition. Thus, PFS data was
available from 1071 participants.

Table 1 and table 2 present the baseline characteristics
and exercise parameters of the participants. Boys had a
significantly higher WC and WHtR (p < 0.001) compared
to girls. No significant difference for BMI and BMI SD in



children’s and adolescent’s health status i.e. reduce body
fat [40-43], improve metabolic syndrome score [44,45],
positive effect on blood pressure [46,47], increase bone
density [48,49] and academic performances [50,51].

Body composition indices and fitness



[19]. Interestingly, it showed that adolescent with low
fitness level were associated with increased 5.6 cm and
2.9 cm of waist circumference in boys and girls respec-
tively, as compared to those in the higher fitness level.
A third study in Spain revealed cardiorespiratory fitness
was the strongest predictor of BMI, sum of skinfold
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