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ABSTRACT

INTRODUCTION: Physical activity is an essential element in our daily life that leads to long-term health
benefits. Physical activity refers to movement of the body that requires energy. Body mass index (BMI)
indicates a ratio of body weight to squared height, which is a useful health indicator. On the contrary, body
composition describes the body by measuring percentages of fat and muscle in human bodies. MATERIALS
AND METHODS: This cross-sectional study aimed to determine the relationship between physical activities,
BMI and body composition among pre-university students from one of the universities in Selangor, Malaysia.
Stratified random sampling was employed to recruit 70 pre-university students into this study. RESULTS:
From the study, 50% of the respondents are categorized as minimally active. In addition, there is significant
difference between the physical activity levels of male and female respondents. The relationship between
physical activity and BMI indicates a very weak negative correlation. Similarly, the correlation between
physical activity and fat mass is a weak negative relationship. Meanwhile, there is a weak positive correlation
between physical activity and muscle mass. CONCLUSION: Therefore, it can be concluded that when physical
activity increases, BMI and body fat mass will decrease, while muscle mass will increase. Moreover, it was
shown that there was a significant relationship between physical activity and body composition.
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INTRODUCTION

Body composition is one of the health related
physical fitness. It describes the percentages of fat,
muscle, water and bone in the human body." Excess
calories is converted into fat and stored in our body.
On the contrary, muscle mass is the predicted
weight of muscle in the body. Muscle mass includes
the skeletal muscles, smooth muscles and cardiac
muscles which act as an engine in consuming energy.
When muscle mass increases, the rate of consuming
energy (calories) increases, which in turn reduces
excess body fat.

Corresponding Author:

Dr. You Huay Woon

Pusat PERMATApintar Negara,
Universiti Kebangsaan Malaysia,
43600 UKM Bangi, Selangor, Malaysia.
No Tel : +60176069458

Email : hwyou@ukm.edu.my

83

One factor that affects the body composition is
physical activity.? Physical activity is defined as the
movement of the body produced by skeletal muscle
activity resulted in energy expenditure. Activities
such as walking, gardening, jogging, climbing stairs
or playing soccer are counted as physical activities.
According to the International Physical Activities
Questionnaire (IPAQ) that commenced in Geneva in
1998, levels of physical activity mainly consists of
three categories: Inactive, Minimally Active and HEPA
Active.? For health benefits, the intensity of physical
activity should be minimally active or HEPA active.*

Body Mass Index (BMI) is a referencing tool to
determine the standard weight status of a person
with their corresponding height.> BMI can be used to
determine the weight categories, and may be used
to indicate health and nutritional status. There are
four weight categories in the BMI, i.e. underweight,
normal weight, overweight and obese. BMI values are
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independent of age and applicable for both males
and females.®

Florido et al.” reported that when physical activities
are increased, the chances of having cardiac injury
or becoming obese are lessened. People with lower
physical activity levels are more likely to be
women.” One of the most efficient ways to overcome
the prevalence of obesity is to increase the level of
physical activity.®°

Being involved in physical activities may also help in
maintaining good-looking bodies and promotes
physical fitness.” People with sedentary lifestyles
are very likely to have greater body fat and BMI
compared to people with active lifestyles.” This is
because body fat has a negative correlation with
total energy expenditure.'?

Physical activities affect the BMI value and body
composition.”®" Physically inactive on the other
hand is a risk factor for non-communicable diseases.
It has become a global problem.''” Regardless of
the importance of having normal BMI and being
physically active are essential, findings from local
study are worrying. Mansor et al.'® reported more
than 30% of respondents are overweight and obese
and majority of them spent about 5 hours a day
being inactive. The importance of physical activity is
difficult to be promoted, especially among students
who have hectic study schedules. This study aimed
to determine the relationship between physical
activity, BMI and body composition among pre-
university students.

The rest of this article is structured as follows: the
methodology to implement in this study is discussed
in Section 2, results and discussion are elaborated in
Section 3 and finally, Section 4 provides concluding
remarks.

MATERIALS AND METHODS

This cross sectional study was conducted among
pre-university students from one of the public
universities in Selangor, Malaysia for the academic
year 2017/2018. We employed a stratified random
sampling method to recruit participants into the
study. This particular batch consist of 7 sets of
student. We randomly chose 10 students from each
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set. Inform consents were obtained from each
participant prior to this study. Their physical activity
level was assessed using a self-administered
questionnaire; an IPAQ. Scoring for the IPAQ was
done according to the guideline.” The score was
later been classified into 3 groups (Table I). Body
weight and body composition were assessed using
the TANITA Body Composition Analyser. The BMI of
each participants was calculated using the following
equation:

mass(kg)

M eight ()

The BMI was later been categorised accordingly
composes of four categories, which are underweight,
normal weight, overweight and obese (Table II).

Table I: Physical Activity Level

Physical Activity Level Description

Inactive Lowest level of physical
activity with less than 600 MET

-minutes/week

Minimally Active Achieving a minimum of at

least 600 MET-minutes/week

HEPA Active Achieving a minimum of at

least 3000 MET-minutes/week.

Table Il: Standard Weight Status Categories Based on
BMI Value

BMI Value Standard weight status categories
<18.5 Underweight

18.5-24.9 Normal Weight

25.0-29.9 Overweight

>30.0 Obese

Source: American Cancer Society, 2016
RESULTS AND DISCUSSION

Out of the 70 participants, 42 were females. The
finding shows that 52.9% was of normal weight.
Nearly 26% of participants categorised as either
overweight or obese, while nearly 21.4% of the
respondents fell under the underweight category (see
Table III).
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Table Ill: BMI, Body Composition and Physical Activity Level among 70 participants

Overall Female Male Significant level
N=170 n =42 n =28
BMI 22.38 £ 1.04 22.32 £1.26 22.47 £1.90 .000
Underweight 15 (21.4%) 8 (19.1%) 7 (25.0%)
Normal 37 (52.9%) 24 (57.1%) 13 (46.4%)
Overweight 15 (21.4%) 9 (21.4%) 6 (21.4%)
Obese 3 (4.3%) 1(2.4%) 2 (7.2%)
Body Composition
Fat mass (kg) 14.41 + 1.95 17.16 + 2.24 10.28 = 3.09 .000
Muscle mass (kg) 42.74 +2.22 36.87 £ 1.41 51.54 + 2.94 .000
Physical Activity Level 2415.61 = 608.89 1826.49 + 455.93  3299.29 + 1346.85  .000
Inactive 12 (17.1%) 7 (16.7%) 5 (17.9%)
Minimally active 35 (50%) 25 (59.5%) 10 (35.7%)
HEPA active 23 (32.9%) 10 (23.8%) 13 (46.4%)
Half of the participants is categorised as minimally activity and BMI (r=-0.084). This correlation

active, 33% are HEPA active while 17% is categorised
as inactive. This is a positive indication in which
more than half of the pre-university students are
involved in moderate- and vigorous-intensity physical
activities.

Moreover, it is evident that females are less involved
in vigorous activity than males, i.e. 23.8% vs 46.4%.
To further determine whether there is a significance
difference in physical activity between gender
groups, it shows that there is a significant difference
in physical activity levels between the male
and female with p-value < 0.05. This supports the
findings that among the respondents, there is a
difference between genders in terms of physical
activity levels.

To investigate the relationship between physical
activity, BMI and body composition, the normality of
all the data (physical activity, BMI, fat mass and
muscle mass) are tested using the Kolmogorov-
Smirnov test. This test is used when the sample size
is more than 50. The results indicate that the data
of all the four variables are not normally distributed
(Sig. <0.05). Hence, non-parametric correlations are
used to analyse the collected data.

To examine whether there is any significant
relationship between the physical activity and BMI,
the Spearman’s Rho correlation coefficient was
employed here. Table IV shows that there was a
very weak negative correlation between physical
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coefficient is illustrated in the form of the scatter
plot in Figure 1. This indicates that when physical
activity increases, the value of BMI decreases. This is
similar to a study done by Riddifor-Harland et al.,
where the risk of being overweight was found
to decrease with increased levels of physical
activity. From the results obtained, it can be
said that physical activity has an impact on the
participants’ BMIs. To maintain a BMI value
within the normal range, one should be more
involved in physical activity. However, there was
no significant relationship between the physical
activity and BMI with p-value = 0.246 > 0.05.
Hence, there is insufficient evidence to suggest
that a very weak negative correlation also exists
in the population.

Table IV: Correlation analysis between physical
activity level, BMI, fat mass and muscle mass

r

PA vs BMI -.084
PA vs FatMass -.225
PA vs Muscle Mass .225

PA: physical activity; BMI: Body Mass Index.

Body fat mass is believed to be another factor
affected by physical activity among the pre-
university students. Clearly, the relationship
between physical activity and fat mass is a weak
negative linear relationship, i.e. r=-0.225 (refer to
Table IV). The relationship was significant with p-
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Figure 1: Scatter Plot of BMI against Physical Activity

value < 0.05 and this means that when physical
activity increases, body fat mass decreases. It can be
viewed that physical activity is a useful activity to
lower the level of unwanted fat, a finding that is in
accordance to Knowler.? Thus, physical activity is
highly encouraged among the respondents, who are
teenagers of 18 and 19 years old. This is because the
issues of being overweight and being obese are
prevalent among adolescents nowadays. Therefore,
excess body fat which will lead to the problem of
being overweight and being obese should be reduced.
This can be achieved by promoting healthy lifestyles.
This correlation pattern can be seen in the scatter
plot in Figure 2.

0.225. This shows that when physical activity
increases, body muscle mass also increases as
visually represented in the scatter plot in Figure 3.
This can be related to the findings stating active
involvement in physical activity may also help in
maintaining well-looking bodies.™ Moreover, it can
be derived that there is a significant relationship
between physical activity and muscle mass with p-
value < 0.05. Therefore, this suggests that a weak
positive linear relationship between physical activity
and body muscle mass is also existent in the
population. According to Aszrin et al.?', students are
much more likely to improve their academic
performance with good health conditions.
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Figure 2: Scatter Plot of Fat Mass against Physical
Activity

Muscle mass is also a part of the body composition
which is an important discussion point in this
study. From the results obtained in Table IV, the
correlation between physical activity and muscle
mass is a weak positive linear relationship of r =
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Figure 3: Scatter Plot of Muscle Mass against Physical
Activity

CONCLUSION

From this study, physical activity has a weak
negative and weak positive correlation with fat
mass and muscle mass, respectively. In addition,
there was a very weak negative correlation
between physical activity and BMI. Nevertheless,
it was demonstrated that there is a significant
relationship between physical activity and body
composition, i.e. fast mass and muscle mass.
Meanwhile, physical activity has no significant
relationship with BMI. Hence, we can suggest that
there is sufficient evidence showing a correlation
between physical activity and body composition
in the population. This results obtained is in
accordance to past research.

It can therefore be concluded that being actively
involved in physical activity will help in increasing
physical fitness as well as promoting a healthy
lifestyle. This is extremely important as a healthy
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body is required for good academic performance.
Awareness of the importance of physical
activity among students should be increased so
that it will lead to positive impacts in
decreasing the phenomenon of obesity. In
light of this, the need to incorporate active
lifestyle in curriculum development to counter
the sedentary and obesity related problems is
crucial. Future research can be conducted
using a bigger sample in order to generalise
the results. Furthermore, other factors,
such as diet, can be included for a comparative
study on BMI and body composition.
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