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Abstract

Purpose: To evaluate and compare the physical fitness components in relation to Body Mass Index of school going
children.

Study design: Across-sectional observational study.

Methods: 100 school going children of 8th and 9th grade were selected to serve as subject for this study. Children were
divided into three groups by calculating BMI as per the height and weight of each child, I.e. Low BMI (N=35), Middle BMI
(N=35) and High BMI (N=30) groups, which were compared with each other. All the subjects were tested on Curl-up test,
Shuttle run test, Sit & Reach test and BMI (Body Mass Index). In order to find out the significance of differences between
the three BMI groups of children, mean, standard deviation and p-value were computed.

Results: The results of the study revealed significant differences (p<0.05) between Low BMI and High BMI groups in
their Curl-up test, Shuttle run test and Sit & Reach test.

Conclusion: low BMI group children were found to be better in muscular strength, flexibility and endurance level

compared to middle BMI group & high BMI group children.
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Introduction most prevalent nutritional disease in children &
adolescents in India. Obesity is a medical condition in

Physical fitness is the most important factor in which excess body fat has accumulated to the extent that
development of physical responses to exercises during it may have a negative effect on health. The prevalence of
the childhood years. Lack of exercise is directly related to obesity in children has been increasing in last few decades
various health problems like obesity, hypertension, or especially in developing countries like India, this ratio has
cardiovascular diseases [1]. Regular physical activity in increased to 8% - 12% for boys and 8%- 13% for girls [2].
children improves physical fitness, which helps in Excess body weight in childhood and adolescence is

prevention of childhood obesity. Obesity is one of the
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associated with a higher risk of developing non-
communicable diseases such as diabetes at younger age.

The specific causes of overweight and obesity in
childhood is complex, but despite the consideration of
genetic & physiologic aspects a reduction in physical
activities, an increased amount of time devoted to
sedentary lifestyle plays crucial role in the development
of obesity. People are generally considered obese when
their Body Mass Index (BMI), is over 30 Kg/m?, with the
range 25-30 Kg/m? defined as overweight. Obesity
increases the likelihood of various health problems
particularly heart diseases, Type 2 diabetes, certain type
of cancer & osteoarthritis in later stage of life [3]. Body
mass index (BMI) is a statistical measurement derived
from height & weight of an individual. It is the most
widely used tool in evaluating a person's health
status.BMI value is used to determine whether the
individual has acceptable body weight, overweight or
obese. BMI value from 15-25 represents no excess
mortality risk and over 40 a high risk of great mortality
[4]. BMI can be calculated by following equation:

BMI = weight (kg)/height (m?)

The most common cause of obesity is excessive food
intake, lack of physical activity & genetic susceptibility

[5]-

It has been noted that good cardiovascular endurance,
muscle strength & flexibility have a preventive role in
childhood obesity [6]. Various physical tests have been
suggested in order to improve cardiovascular fitness,
muscular strength & flexibility. These physical tests are
20-m shuttle run test to assess cardiovascular fitness,
curl-up test to assess muscular strength and sit & reach
test to assess muscular flexibility of an individual.

Aerobic (cardiovascular) fitness is one of the most
important component of physical fitness. Cardiovascular
fitness is measured as the amount of oxygen transported
in the blood & pumped by the heart to working muscles.
Increasing cardiovascular fitness means increasing the
capability of the heart & the rest of the cardiovascular
system to supply oxygen & energy to your body. The 20-m
shuttle run test is simple, easy to administer & not too
time-consuming, it requires minimal equipment, and a
large number of individuals can be tested simultaneously

[7].

Muscular strength refers to the ability of contractile
tissue to produce tension & a resultant force based on the
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demands placed on the muscle. The abdominal/trunk
region have been selected as areas for testing because of
their perceived relationship to activities of daily living,
correct posture & well-functioning back. The curl-up test
is a safer & more effective test since it does not involve
the assistance of hip flexor muscle & minimizes
compression in the spine.

Muscular flexibility is defined as ability to move a
single joint or series of joints smoothly & easily through
an unrestricted, pain-free ROM. Flexibility allows the
participant to move through a full range of motion. The sit
& reach test is a common measure of flexibility, and
specifically measures the flexibility of the lower back and
hamstring muscles. It is an easy and quick test to perform
& not too time consuming, it requires minimal equipment.

Thus the objective of this study was to evaluate and
compare the physical fitness and BMI of school going
children.

Materials & Methods

Source of data: SDA High school, Surat

Study design: An observational study

Sample size: 100 school going children of 8th& 9th
standard

Participants

100 school going children who volunteered to
participate in this study, were randomly selected to serve
as subjects for this study. All the subjects were selected
from the 8t and 9t grade. The subjects were included in
this study with age group of 13 to 15 years. (Mean age
13.90+0.77 yrs, mean height 1.53+0.09 m2, mean weight
49.84+12.98 kg and mean BMI 20.9+4.51 kg/m?).
Inclusion criteria
Children between 13-16 year
No history of lower extremity injuries
No history of medical illness since past 6 month
No h/o heart disease
Exclusion criteria
History of back pain
Children with fever or cold on the day of data collection
Children without signed consent form
Any cardiovascular disease

Procedure

Testing procedure started after getting ethical
clearance from the ethical committee of the college as
well as after taking permission from the principal of
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school. The subjects were explained about the purpose of
study in the presence of their school physical education
teachers and principal to elicit active cooperation from
the subjects. Informed consent was given to all the
subjects which need to be signed by their parents.
Subjects are recruited in the study after obtaining consent
form from the children. All the subjects were tested on
Curl-ups, Sit & Reach test, Beep test and BMI. All the tests
were administered at M.N.]. Patel boys’ high school and
S.D.A. girls’ high school playground.

Beep testis a commonly used maximal running
aerobic fitness test in which subject has to run between
two lines drawn at a distance of 20 m. The test subjects
stand behind one of the lines facing the second line, &
begin running when instructed by the audiotape. The
speed at the start is quite slow. The subject continues
running between the two lines, turning when signaled by
recorded beeps. After about one minute, a sound indicates
an increase in speed & the beeps will be closer together.
This continues each minute. If the line is not reached in
time for each beep, the subject must run to the line turn &
try to catch up with the pace within 2 more "beeps". Also,
if the line is reached before the beep sounds, the subjects
must wait until the next beep sounds. The test is stopped
if the subject fails to reach the line (within 2 meters) for
two consecutive ends. Scoring will be done on the level &
number of shuttles (20m) reached before they are unable
to keep up with recording.

The sit & reach test is a common measure of flexibility
which specifically measures the flexibility of lower back &
hamstring muscles. This test involves sitting on the floor
with legs stretched out straight ahead. Shoes should be
removed. The soles of feet are placed flat against the box.
Both knees should be extended. Then, subjects reaches
forward along the measuring line as far as possible.
Ensure that the hands remain at the same level, not one
reaching further forward than the other. After some
practice reaches, the subject reaches out & holds that
position for at 1-2 sec while distance is recorded. Make
sure there is no jerky movement. The score is recorded to
the nearest centimeter (cm) or half inch as the distance
reached by the hand.

The curl-up test measures abdominal strength &
endurance which are important in back support & core
stability .The subject begins this test by lying on their
back, knee bent at approximately 140 degrees, feet flat on
the floor, legs slightly apart, arms straight & parallel to the
trunk with palms of hands resting on the mat. Keeping
heels in contact with the mat, the student curl up slowly,
sliding their fingers across the measuring strip until the
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fingertips reach the other side, then curls back down until
their head touches the mat. Scoring will be done by
recording the total number of Curl-ups up to maximum of
75 in a minute. The test is also stopped if the student has
2 technique warnings. If the heels come off the floor, the
head does not return to the mat, or fingertips do not reach
the far side of the measuring strip.

Statistical analysis

In order to find out the significant difference between
different BMI groups, all analysis were performed using
the Graph pad Instat Demo (version 3.06). The Mann-
Whitney test was used to find intergroup differences
between two BMI groups and the level of significance was
set as p<0.05.

Results

To verify the hypothesis, Q1 and Q3 of BMI were
calculated. Q1 score of BMI was 18.35 & Q3 score of BMI
is 24.9. The entire 100 sample are divided into 3 groups
on basis of calculated quartile deviations (Q1 & Q3).
Subjects having BMI values between Q1 & Q3 were put in
the middle group (N=35). Subjects possessing BMI values
more than Q3 were put in the high BMI group (N=30)
while those having BMI values less than Q1 were assigned
to the low BMI (N=35).

In order to find out the significance of differences
between low BMI, middle BMI and high BMI of school
going children means, standard deviation sand p-value
were computed. The level of significance was set as
p<0.05 and data pertaining to this have been presented in
Tables 1 to 4.

It is evident from table 2, that there is a statistically
significant difference found between middle BMI & high
BMI groups on curl-up test, sit & reach test and beep test
components of physical fitness, as obtained p-values of
<0.0001, 0.008 & 0.0002 respectively, which was
significant.

It is evident from table 3, that there is a statistically
significant difference found between low BMI & high BMI
groups on curl-up test, sit & reach test and beep test
components of physical fitness, as obtained p-values of
<0.0001, 0.002 &<0.001 respectively, which was
significant.

It is evident from table 4, that there is statistically

significant difference found between low BMI & middle
BMI on curl-up test & beep test components of physical
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fitness whereas non-significant difference was found on
sit & reach test, as obtained p-value for curl-up test &
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beep test was <0.0001 and 0.0003 respectively which was

significant and p-value for sit & reach test was 0.51 which
was non-significant.

Low BMI Middle BMI High BMI
Mean SD Mean SD SD Mean SD SD
Curl-up Test (per minute) 29.68 3.96 23.51 6.87 15.76 5.45
Sit & Reach Test (cm) 3.62 5.55 4.42 8.03 -0.7 5.74
Beep Test (m) 3.68 1.34 2.78 0.84 1.97 0.6

Table 1: Descriptive statistics of Body mass Index (BMI) on various components

children.

of physical fitness of school going

Physical Fitness Component BMI Groups MEAN SEM P-Value
- Middl 23.51 1.15
Curl-up s <0.0001
(per minute) High 15.76 0.99
Sit & Reach Middle 4.42 1.35
- 0.008
(cm) High -0.7 1.05
Middle 2.78 0.14
Beep (m) - 0.0002
High 1.97 0.11

Table 2: Intergroup comparison of Middle BMI and High BMI of school going children on various physical fitness

components.

Significant = p<0.05, Non-significant = p>0.005

Physical Fitness BMI Groups MEAN SEM P-Value
Curl-up Low 29.68 0.67
(per minute) High 15.76 0.99 <0.0001
Sit & Reach Low 3.62 0.93 0.002
(cm) High -0.7 1.05 )
Beep Low 3.68 0.22
(m) High 1.97 0.11 <0.001

Table 3: Intergroup comparison of Low BMI and High BMI of school going children on various physical fitness

components.

Significant = p<0.05, Non-significant = p>0.005

Physical Fitness BMI Groups MEAN SEM P-Value
Curl-up Low 29.68 0.67 0.0001
(per minute) Middle 23.51 1.15
Sit & Reach Low 3.62 0.93 0.51*
(cm) Middle 4.42 1.35
Beep Low 3.68 0.22 0.0003
(m) Middle 2.78 0.14

Table 4: Intergroup comparison of Low BMI and Middle BMI of school going children on various physical fitness

components.

Significant = p<0.05, Non-significant = p>0.005
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Figure 1: Comparison between middle & high BMI
groups.
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Figure 2: Comparison between low & high BMI groups.
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Figure 3: Comparison between low & middle BMI
groups.
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Discussion

The aim of this study was to determine the
relationship between physical fitness and BMI of school
going children.

Findings of descriptive data of school going children
belonging to 8t and 9th grade (Boys and Girls) of low BM],
middle BMI and high BMI on various physical test
components indicated that difference exists among 3
different BMI groups. Children with low and middle BMI
group performed better on physical test components
compared to high BMI group. However significant higher
activity levels were observed in low BMI group and
middle BMI group than high BMI group.

The result of this study showed that low BMI group
children having more muscular strength & endurance
level compared to middle BMI group children whereas in
flexibility, both groups are somewhat equal. Middle BMI
students showed more muscular strength, flexibility and
endurance in comparison with high BMI students
whereas students with low BMI showed high level of
muscular strength & endurance in comparison with
middle BMI. Low BMI students showed high level of
muscular strength, flexibility and endurance in
comparison with high BMI students. The students with
less BMI would show high physical fitness. High BMI
students showed low level of muscular strength, flexibility
and endurance in comparison with low BMI & middle BMI
group students.

Nowadays, children spend lot of time in using
computers and playing during free period of time or even
in their weekends instead of being active or performing
outdoor activities or sports. Inactive lifestyle is
responsible to cause many health related complications in
later stage of life.

Staying active means keeping your body functioning at
a high level. Regular exercise will maintain the
performance of your lungs and heart to most efficiently
burn off excess calories and keep your weight under
control. Exercise will also improve muscle strength,
increase joint flexibility and improve endurance. In
general meaning, physical fitness is a general state of a
good physical health. Obtaining a physical fitness is a
result of certain great physical activity, proper nutrition
and diet and most important is the proper course of
physical recovery which is rest. In a nutshell, physical
fitness is the fine- tuning of the human body to perform
and work well. Another main benefit of physical activity is
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that it decreases the risk of heart disease. Additionally, it
can decrease your risk of stroke, colon cancer, diabetes
and high blood pressure.

Additionally there is a subsidiary recommendation for
activities which help children to enhance muscular
strength and flexibility.

Limitations

e Participants in this study attended the same school;
thus, the population may be more homogenous.

e Participants represented a narrow age further limiting
the generalizability of the findings.

e In sit & reach test, score may be differ due to variations
in arm, leg and trunk length, it can make comparisons
between individuals misleading. This test is specific to
the ROM, muscles & joints of lower back and hamstring.
It may not be relevant to other parts of the body.

¢ In beep test, practice & motivation levels can influence
the score attained. As the test is often conducted
outside, the environmental conditions can affect the
results.

Conclusion

This study concluded that low BMI group children &
middle BMI group children were found to be better in
muscular strength, flexibility and endurance level
compared to the high BMI group children.
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