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ABSTRACT Background: Body Mass Index, reflects both fat and fat-free components of body weight. BMI increases

from birth to around one year, then declines to around age six, then increases through the remainder of child-
hood and adolescence. Methodology: A cross sectional study conducted among Government, Private unaided and Private aided High
schools. The sample size was 1718 and study subjects were selected by Stratified random sampling technique. BMI was the study tool.
Results: Study subjects included were both boys and girls, boys constituted 49.2% (845) and girls 50.8% (873) and the age of the study
subjects ranged from 12 to 16 years. The distribution of BMI among boys and girls is almost similar. Conclusion: Regular monitoring
BMI among school students may help in prevention of childhood and adolescent obesity

Introduction:

Body Mass Index is defined as weight (kg)/height squared
(m2) is the most frequently used measure of weight in rela-
tion to height. It has been described as. ‘The backbone of the
obesity classification system and surveillance Statistics an
immensely valuable tool’l.

Body mass index (BMI) is a practical measure used to deter-
mine overweight. BMI is a measure of weight in relation to
height that is used to determine weight status. BMI can be
calculated using either English or metric units. BMI is the
most widely accepted method used to screen for overweight
in children and adolescents because it is relatively easy to ob-
tain the height and weight measurements needed to calculate
BMI, measurements are non-invasive and BMI correlates with
body fatness 2 While BMI is an accepted screening tool for the
initial assessment of body fatness in children and adolescents,
it is not a diagnostic measure because BMI is not a direct
measure of body fatness. However, a number of authors have
detailed its disadvantages®*.

The first of these is that BMI varies between males and fe-
males and according to age and level of maturity. Thus, while
male and female BMIs tend to be similar in childhood, they
are higher among females in adolescence.

In respect of age, BMI increases from birth to around one
year, then declines to around age six, then increases through
the remainder of childhood and adolescence. The point at
which BMI reaches its lowest level and begins to increase is
termed ‘adiposity rebound’ with earlier adiposity rebound
being associated with increased risk of subsequent over-
weight®. Such variations mean that among children and ado-
lescents the significance of any particular BMI is more diffi-
cult to determine than within adult populations.

A second, and related limitation of BM], is that it reflects both
fat and fat-free components of body weight. However, as de-
scribed earlier, populations differ in respect of both percent-
age fat mass and fat distribution, and in the relation between
body composition and morbidity. This means, again, that the
significance of any particular BMI will vary. Thus, among chil-
dren with the same BMI, fat measurements are higher for
whites than for blacks6.

Further, recent studies have suggested that increases in over-
all BMIs have been accompanied by larger increases in the
percentage as fat mass and concomitant decreases in fat free
mass. Importantly, this suggests that recent increases in adi-
posity are even greater than those suggested by increases in

BMI7,8 A third disadvantage of BMI is that since one of its
components is height, the index also varies according to
height, and this association in turn varies according to sex
and age. Its relationship to height means that BMI is also af-
fected by relative leg length.

A further disadvantage is that since BMI does not measure fat
directly, there is no consensus about which cut-off to use in
order to define obesity in children and adolescents.

Among adults, a WHO Expert Committee on Physical Status
agreed, in 1993, to classify BMIs as follows: 25-29.9 as ‘over-
weight’ (or ‘pre-obese’); 30-34.9 as ‘obese class I’; 35-39.9 as
‘obese class II'; and over 40 as ‘obese class III. This classifi-
cation was based on the risk of co morbidities, rising across
the four categories from ‘increased’, to ‘moderate’, ‘severe’ and
‘very severe’9,10. Unfortunately, much less is known about
levels of risk associated with specific BMI levels in children
and adolescents.

Methodology:

A cross sectional study was carried out among high schools of
Thiruvananthapuram Corporation to find the Body Mass Index
pattern. Students studying in 8,9 and 10th standard were the
study subjects. This study was conducted among Government,
Private aided and Private unaided schools. These schools
were selected by simple random sampling and the required
study subjects were selected based on Stratified random sam-
pling after finding probability proportionate sampling size.
The sample size of the study was 1718. After taking consent
from the school authorities, a pre tested semi structured
questionnaire was self administered to the students in the
classroom and asked them to enter the relevant data, Weight
and Height of the students were recorded following standard
protocol and BMI was found. Data was entered in Microsoft
excel and analyzed in SPSS.

Results:
Table.1: Distribution of study subjects according to the
category of school

Category of school Frequency Percent
Government 622 36.2
Private aided 754 43.9
Private unaided 342 19.9
Total 1718 100.0

A total of 1718 students formed the study subjects, which in-
cluded students from Government, Private aided and Private
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unaided schools. Students of Government schools constituted
622 (36.2%), Private aided constituted 754 (43.9%) and stu-
dents of Private unaided constituted 342 (19.9%). Altogether
students of Private schools constituted 63.8% of study sub-
jects.

Table.2: Age and Sex wise distribution of the study sub-
jects

Sex Total
Age Boys Girls

N % N % N %
12 25 3 56 6 81 4.7

13 241 28.5 285 32.6 526 (30.6

14 271 321 285 32.6 556 |32.3

15 261 309 233 26.7 494 |28.8

16 47 5.5 14 1.6 61 3.6

Total [845 100 873 100 1718 |100

Mean age of study subjects - 13.96 yrs (SD - 0.96)
Mean age of Boys - 14.08 yrs (SD - 0.96)
Mean age of Girls - 13.84 yrs (SD - 0.94)

The age of the study subjects ranged from 12 to 16 years,
maximum numbers of students are in the age group of
14 years (32.3%) and as well as in the age group 13
years(30.6%) which together constituted about 63% of study
subjects. It was observed that 3.6% of study subjects belongs
to age 16 and 4.7% belong to the age 12 yrs.

Study subjects included were both boys and girls, boys consti-
tuted 49.2% (845) and girls 50.8% (873).

Table.3: Anthropometric indices of the study subjects

Boys Girls Total
Variable

Mean (SD Mean |[SD Mean |[SD
Weight (Kg) |48.20 [12.48 (47.16 [10.42 |47.68 |11.49
Height (Cms) [158.24(9.40 |152.46 (6.41 |155.30 |8.53
BMI 19.10 |4.06 [20.26 |4.12 [19.69 |4.13

The mean weight, height and BMI of study subjects are 47.68
kgs, 155.30 cms and 19.69 respectively The mean weight and
height of boys are comparatively high with a difference of
1.04 kgs weight and 5.78 cms height but mean BMI was found
to be high among girls with a difference of 1.16.
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Fig.1: BMI among boys and girls

The distribution of BMI among boys and girls is almost simi-
lar with a slight difference. The median BMI of boys and girls
are 18.01 and 19.77 respectively. The minimum and maxi-

mum BMI value among boys is 11.56 and 35.81 respectively
whereas among girls, it is 10.81 and 35.93.

The Inter quartile range among boys and girls are 4.67 and
5.04 respectively.
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Fig.2: Distribution of BMI among Boys and Girls across
various ages

The mean BMI is high for girls compared to boys across all
the ages except for the age 16 yrs where mean BMI is slightly
high for boys. It is found that the mean BMI of boys as well as
girls increased with the age but with a slight dip for girls at
the age of 16 yrs.

Distribution of BMI among Boys and Girls
according to category of school
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Fig.3: Distribution of BMI among study subjects accord-
ing to category of school

In the above figure, it is evident that mean BMI is high for
girls compared to boys in all the three categories of schools.
Mean BMI is high for both boys and girls in private unaided
schools compared to others. The mean BMI of boys is high
in private unaided schools (19.5) followed by Private aided
(19.1) and Government (18.8) but whereas mean BMI of girls
is high in private un aided schools (21.2) followed by Govern-
ment (20.3) and Private aided (19.5).

Discussion:

In this study, the age of the study subjects ranged from 12 to
16 years. The combined prevalence of overweight and obesity
is found to be high in the age group 15 yrs i.e. 21.1% and is
least in the age group 12 yrs i.e. 13.5%. It is also observed
that the prevalence of overweight and obesity increases as the
age increases (excluding age group 16 yrs). The prevalence
peaked at 13, 14 and 15yrs.

A school based study in Chennai done in adolescents showed
that the prevalence peaked at 10,13 and 15 yearsll but
whereas a study in Delhi showed that the maximum preva-
lence of obesity was at 10 -12 years12. The high prevalence of
overweight/obesity in adolescent is important because obese
adolescents become obese adults thus increasing the risk of
various diseases. This has been proved in many other studies
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in the past and is being researched even today to find the ex-
act etiology. It has been found that prevalence in higher ages
of adolescents is reflective of overweight/obesity in adult-
hood13

Study subjects included were both boys and girls, boys consti-
tuted 49.2% (845) and girls 50.8% (873). The combined prev-
alence of overweight and obesity is high among girls (20%)
compared to boys (16.40%). Boys showed a higher prevalence
of obesity (6.3%) than girls (6.1%) while girls showed higher
prevalence of overweight (13.8%) than boys (10%) which is
similar to the findings of Delhi study. Similarly study conduct-
ed in Punjab also revealed that overweight was high among
girls compared to boys whereas obesity was high among boys.

The present study used category of the schools as one of the
socio economic status indicator based on assumption that
students of high economic status joins private schools. The
differences in types of school, Government, private aided and
unaided was also examined and prevalence of overweight/
obesity was found to be more in private unaided schools
(22.2%) compared to aided (17.5%) and Government (17%).
Similarly a study carried out in Ernakulum, Kerala showed
that the proportion of overweight children was significantly
higher in private schools, and the rising trend was limited to
private schools'*

Conclusion:

1. Body Mass Index was found to be high among girls

2. It is found that the mean BMI of boys as well as girls in-
creased with the age but with a slight dip for girls at the
age of 16 yrs.
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