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Abstract

Introduction: Adolescence is often described as a phase of life that begins in biology and ends in society. Adolescence is
the developmental phase between childhood and adulthood with specific psychological attributes. In India, the adolescent
population constitute 22.8% of the total population. There are around 239 million adolescents in India in the age group of
10-19 years presently. Our aim is to assess the anthropometric profile of working adolescent girls of slum area. Method:
Anthropometric data were collected using predesigned proforma of 696 working adolescent girls aged 10-19years by
door to door survey in three randomly selected slums of Bilaspur, Chhattisgarh, India. The height, weight and body mass
index of the working adolescent were compared with NCHS and Indian reference populations. Result: Analysis of the
cases revealed that the maximum number (45.40%) of adolescents were in 10-13years age group and minimum (27.01%)
were in 17-19 years age group. In 14-16years 27.58% girls. The difference of mean weight of present study with NCHS
standard 50" percentile of weight in various age group ranges from 11.16 to 18.5 kgs. Height of all the girls were below
50" percentile. Difference of present study’s mean height and NCHS 50" percentile in different age group ranges
from11.7cms to 20.8cms, the average body mass index was below 15 in 10-12 years age group but was above 15 in 13-19
years age group. Difference of mean BMI of present study with NCHS Standard for different age group ranges from?2.15
to 3.57. Discussion: The anthropometric height, weight and BMI data of working adolescent of slum area were lower
than Indian as well as NCHS standards. All the girls in the present study had weight and height less than 50% percentile
of the National Center for Health Statistics (NCHS), Department of Health, Education and Welfare (DHEW), U.S.A.
Standards.
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Introduction

India in the age group of 10-19 years presently. Over
the next two decades the number of adolescents is likely
to increase further but their share to population will
decrease marginally as per the projections [3]. WHO
described the adolescence as the period of sexual

Adolescence is often described as a phase of life that
begins in biology and ends in society. Adolescence is
the developmental phase between childhood and
adulthood with specific psychological attributes [1].
Adolescence starts with a period of very rapid physical

growth accompanied by the gradual development
reproductive organs, secondary sex characteristics and
menarche in girl. Not only will they soon bear the future
generation they are also the breeding ground for new
ideas, languages, values and careers [2]. In India, the
adolescent population constitute 22.8% of the total
population. There are around 239 million adolescents in
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development from the initial appearance of secondary
sex characteristics to sexual maturity, psychological
development from child to adult identification, and
socioeconomic development from dependence to
relative independence [4].

In India, 28% of the total population was living in urban
areas in 2001, with future projection of about 50%, with
605-618 million by 2021-2025. Demographic trends
show that while urban average growth rate stabilized at
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3% over past decade (1991-2001), the slum growth rate
was doubled at 5-6% [5]. Urban adolescents from lower
class have to struggle for survival and grow in
impoverished, disadvantaged environment making them
vulnerable to several risks, malnutrition, risk of poor
health, becoming victim of antisocial activities brewing
and sale of illicit liquor/sex exploitation/prostitution and
drug peddling were reported threats for adolescents
from slums in multi indicator survey [6].

Aims and Objectives

To study the anthropometric profile including weight,
height and body mass index of working adolescent girls
between 10-19 years of age of urban slum area of
Bilaspur (C.G)

Material and Methods

The Study is mainly focusing on health status of
working adolescent girls in urban slums of Bilaspur
(C.G)

Design of study-Cross Sectional study
Place of study: Various Urban Slums of Bilaspur city

Duration of study: September 2010-July 2011

Selection of slum: Out of 167 slums of Bilaspur city,3
slums were chosen for study purpose by systematic
random sampling with the help of table of random
number.

Sample size-The approach adopted for this community-
based study was cross sectional type. Sample size is
based on the extent of malnutrition in adolescent. As
per literature the problem of malnutrition in school
children in India ranged from 10.0-98% and taking the
middle course a prevalence rate of 50% is assumed. By
taking this prevalence and permissible level of error at
10% sample size is computed as 696.

Inclusion criteria-All working adolescent females of
Slum Area between 10-19 years.

Exclusion criteria-Non-working adolescent female
-Females having any major systemic illness, major
surgery

Method of data collection- With the help of local
health worker a cross sectional survey was done by door
to door visit. Examination conducted at local
Anganbadi Centre. Data was collected on predesigned
pro forma with the answer to questionnaire regarding
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various aspects like age, sex, religion, address, mother,
father, occupation. It is followed by detailed general
examination regarding state of health and later complete
systemic examination was done. Anthropometric
measurement, general physical was recorded on
predesigned pro forma. Consent from their selves in
those who are above 18 years and from parents in case
of minor.

For evaluation of nutritional status of adolescents,
anthropometric measurements like weight, height
recorded for each adolescent.

Age- Age of each child was calculated to nearest 6
month (e.g.-10 years 4 month and 11 years 8 month as
12 years). Age of most of the children were calculated
and cross checked with reference to the events such as
some important festival, storm, flood etc. The age was
recorded in complete years.

Weight- A bathroom scale was used. It was caliberated
against known weight regularly. Zero error was checked
for and removed if present every day, with a standard
minimal clothing and without shoes. Weight was
recorded to nearest 500 gms.

Height- Height in cms was marked on a wall with the
help of a measuring tape. All children were measured
against the wall. The children were asked to remove the
footwear and stand with heels together and head
positioned so that the line of vision was perpendicular
to the body. A glass scale was brought down to the
topmost point on the head, Height was recorded to the
nearest 1 cm.

After taking the various measurements, average mean
was obtained and standard variation calculated. The
result obtained in various age group was compared with
international standards-National Center for Health
Statistics (NCHS) and other workers reported in
literatures.

Body Mass Index: BMI was calculated from measured
height and weight of various age to assess the
nutritional status. BMI of 15 or below was considered
specific indicator to assess under nutrition and give
earliest indication of malnutrition

Analysis of data- The data collected from the various
aspect in present study was analyzed. The results are
tabulated and data also subjected to necessary statistical
test whenever required. For statistical analysis Chi-
square, Student T test, one-way ANOVA was applied
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Result

For study purpose girls were divided into early (10-13years), mid (14-16 years) and late (17-19 years) adolescent.
Analysis of the cases revealed (Table-1) that the maximum number (45.40%) of adolescents were in 10-13 years age
group and minimum (27.01%) were in 17-19 years age group. In 14-16 years 27.58% girls.

All the girls in the present study had weight and height less than 50" percentile of the National Center for Health
Statistics (NCHS), Department of Health, Education and Welfare (DHEW), U.S.A. Standards (Table-2 and 3).

The difference of mean weight of present study with NCHS standard 50" percentile of weight in various age group
ranges from 11.16 to 18.5 kgs (Table-2).

When present study was compared with the anthropometric data of study conducted by Agrawal DK et al (1992) [7, 8],
they were coming below 50" percentile.

The average body mass index (Table-3) was below 15 in 10-12 years age group but was above 15 in 13-19 years age
group.

In Present study BMI of girls were below 50" percentile of NCHS standard, difference of mean BMI of present study
with NCHS Standard for different age group ranges from 2.15 to 3.57.

Table-1: Age wise distribution.

Age group Present study
10-13 45.40%
14-16 27.5%
17-19 27.01%
Table-2: Age wise distribution of mean weight and range of weight.
Age No. of cases Weight Range Mean Weight
(yrs) (kgs) (kg)
10 86 15.2-23.6 21.34
11 56 18.6-26.8 22.8
12 94 22.3-32.1 26.4
13 80 25.1-344 28.78
14 64 32.4-36.1 33.8
15 76 30.8-42.6 35.8
16 52 35.4-40.4 37.4
17 72 36.2-42.3 39.6
18 52 37.8-42.3 40.1
19 64 36.4-46.2 42.4
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Table-3: Age wise distribution of mean and range of height and body mass index
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Age No. of cases Range of height Mean Height Body Mass Index
(cms)
10 86 120.6-130.2 124.7 13.76
11 56 120.7-132.4 126.8 14.11
12 94 129.7-136.1 132.6 14.9
13 80 131.6-142.1 136.3 15.4
14 64 136.2144.3 139.6 17.2
15 76 141.7148.2 144 17.2
16 52 145.2-152.2 148.7 16.88
17 72 146.9-152.7 150.2 17.5
18 52 146.9-154.2 150.6 17.63
19 64 154.3-146.1 150.5 18.6
Discussion

This study is cross sectional study of anthropometric
profile of working adolescent girls of urban slum area.
All the girls in the present study were weighing less
than 50% percentile of the NCHS Standards. The
difference of mean weight of present study with NCHS
standard 50" percentile of weight in various age group
ranges from 11.16 to 18.5 kgs.

Even though all the Indian studies on high
socioeconomic group show a higher growth rate as
compared to the growth rate of general population of
children, the results vary considerably.

When present study was compared with the
anthropometric data of study conducted by Agrawal DK
et al (1992) [7], they were coming below 50" percentile.
The difference of mean weight of present study with
50™ percentile mean weight ranges from 5.56 to 10.72
kgs, it may be due to relative improved status of
nutrition in the adolescents as Agrawal D K et al (1992)
[7, 8] done on affluent society. Singh J et al (2006) [9]
and Kaul K K et al (1976) [10] study is more or less
similar to present study. Rao S et al (1998) (11) and
Tripathy A M et al (1976) [12] do not corresponds with
present study.

In study of Tripathy AM et al (1976) [12]-difference of
mean weight with present study’s mean weight for
different age group ranges from 0.86 to 12.2 kgs and
with Rao S et al (1998) [13] study mean weight
difference ranges from 0.2 kgs to 6.12 kgs.

When height compared with the National Center for
Health Statistics (NCHS), Department of Health,
Education and Welfare (DHEW), U.S.A. Standards, all
girls were below 50% percentile. Difference of present
study’s mean height and NCHS 50" percentile in
different age group ranges from 11.7 cms to 20.8cms,
the difference in height is quite obvious as the NCHS
standards are the figure of healthy children of highly
developed country. The adolescents in present study
failed to reach the American Standards because in the
present study they belonged to lower socioeconomic
group from slums with high prevalence of malnutrition,
infection and other morbidities.

When present study is compared with the anthro-
pometric data of study conducted by Agrawal DK et al
(1992) [7], they were coming below 50" percentile with
difference of mean height in various age group ranging
from 6.4 to 15.1 cms.

These variation in the results of different workers from
the present study may be due to difference in the
socioeconomic status, cultural and environmental
factors and variation in number of children included in
the studies in various samples of different age groups.
Study of Singh J et al (2006) [9] is similar to present
study but Medhi G et al (2006) [14], Rao S et al (1998)
[13], Kaul K K et al (1976) [10] is not similar to present
study with range of mean height difference from 0.35 to
7.93cms,0.6 to 10.0, 0.02 to 10.3 cms respectively. It
may be due to the fact that girls in present study are
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living in slum area which is not properly sanitated,
unhygienic, chances of subclinical infections are more.
As they are working girls requirement of calories and
protein are more but they are consuming lesser calories
and protein which is utilized in their work instead of
utilization for growth and development.

Body mass index was applied in present study to assess
the nutritional status. The body mass index of less than
15 is considered to be the earliest indicator of protein
calorie malnutrition. Difference of mean BMI of present
study with NCHS Standard for different age group
ranges from 2.15 to 3.57.

The average body mass index was below 15 in 10-12
years age group but was above 15 in 13-19 years age
group. Study showed linear increase in BMI with age
from 10-13 years age group to 14-16years age group,
this gain might be due to attainment of menarche and
onset of thelarche and pubarche in these age group.

Divya rani et al (2017) [15] found 60.3% were under
nourished, among them 20.3%in grade III, 15.1% in
grade II and 24.9% in grade I under nutrition. In
contrast shahid et al [16] found that 20% of the girls are
underweight (BMI <18.5%),77% within normal limit,
and 3% were obese

Conclusion

All the anthropometrics parameter of the adolescents in
the present study were less than the International
(NCHS) standards and Indian standards. This might be
due to the fact that adolescents of NCHS (17) standard
and other Indian studies were from affluent families
getting better nutrition leading to better growth.
Difference with NCHS may be due to racial variation
and difference in the environment in which American
children are brought up

What the study adds to the existing
knowledge?

As there are only few studies on anthropometric profile
of working (labour) adolescent girls of urban slum area,
the present study will be helpful in knowing the
magnitude of under nutrition in them as well will be
helpful in planning and implementation of various
program for enhancement of their nutritional status.

Thus, it can be recommended that any attempt for the
improvement of nutritional status of slums children
must enhanced like rigorous implementation of
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nutrition programs and child health services,
fortification of food items and nutritional education of
family.
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