


Estimation of Various anthropometric paramaters of Adolescent Girls: A Special Reference to Kanpur District, India


Abstract
The stage of adolescence contains fundamental biological transformations which lead young people through developmental phases quickly while offering chances to develop successful growth into adulthood. The eating behaviors developed during this life stage influence both adolescent health status and the health that future generation will experience. The present study was conducted to assess the anthropometric parameters of adolescent girls bearing age group 13-17 years of district Kanpur. In Kanpur district, adolescent girls face challenges including high rates of underweight and anemia, and concerns regarding reproductive health. The study also highlighted the demographic and socioeconomic status of adolescent girls in the area. Anthropometric parameter measures were taken as per standard methods. 200 students from 5 different schools were selected using stratified random sampling. Girls suffering from any chronic diseases were excluded. The results revealed that anthropometric measurements tend to increase with age among adolescent girls.and on the basis of BMI, 11 percent adolescent girls were under weighted, 70.5 percent were healthy, 13 percent were overweight and 5.5 percent were in the condition of obesity.
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1. INTRODUCTION
The word adolescence is originated from the Latin word, ‘adolescere’ which means “to grow up”. Growth and maturation from childhood to adulthood of every human is a continuous process. The age group of 10-19 years is considered as adolescent (WHO, 1986)[10]. In this period, multiple significant changes like physical, psychological, social as well as hormonal takes place in the body. On the basis of stages of development generally adolescents are divided into three stages namely: early adolescence (10-13 years), mid adolescence (14-15 years) and late adolescence (16-19 years).
Adolescents constitute 1/5th of the world population and in India it accounts for 20.8% of whole population (UNICEF, 2010). The age specific mortality rate of adolescents is relatively low as compared to other age groups and considered healthier than terribly young and terribly old, and hence their health were not given a lot of prominence. For a few years, their health has been neglected because they were thought-about to be less vulnerable to un-wellness than the young kids or the terribly recent [3]. Childhood obesity has been slowly rising in India because of rising family spending power and reduced outdoor physical activity which shifted to television use and video games and computer usage and other social activities. The health of adolescents attracted global attention in the last decade. In India gender related problems like Son preference, early marriage, lack of schooling, early childbearing and parenting creates unfair disadvantages for adolescent girls. It is very well known that adolescent girls are best human resource as they play very important role to maintain the health of future generations because they are upcoming mother and house maker. Adolescent girls desire special attention due to turmoil of adolescence that they face at the various stages of development that they undergo, their different needs and various health issues. Therefore, the study of body composition and anthropometric parameters in adolescent girls is of prime importance in order to bring the attention of health experts, nutritionist and policy makers to initiate health intervention programmes at college level.
In present scenario several diseases like hypertension, diabetes and obesity are very common and theses are related to abnormal body composition. Body composition with excessive body fat percentage is the cause of various chronic diseases like strokes, noninsulin-dependent diabetes mellitus and myocardial ischemia.Anthropometry is another important aspect which is used for the assessment of physical variations in adolescents. Anthropometric parameters include Body Circumferences like Waist Circumference (WC), Hip Circumference (HC), Umbilical Circumference (UC), Thigh Circumference etc, Sagittal Abdominal Diameter (SAD), Coronal Diameter (CD), Upper Arm Circumference, Weight, Height, Biceps, Triceps, Subscapular Suprailiac Skinfolds. Some other derived indices from anthropometric parameters are Body mass index (BMI), Waist-to-Height Ratio (WHtR), Waist-to-Thigh Ratio (WTR) and Waist-to-Hip Ratio (WHR) etc. These indices are very useful in studying an individual’s relation to chronic diseases.
2. LITERATURE REVIEW
A study was conducted with fifty underweight, fifty Normal weight and thirty obese girls of age group 16-18 years to collect the information about their weight concerns, body image perception and eating attitudes. Body size was assessed by measuring their Weight, Height, BMI, Waist-to-HipRatio, Hip Circumferences and Mid Upper Arm Circumferences. The Study showed that adolescent girls were more concerned about their excess weight [2].
A cross-sectional study was carried out over four thousand affluent schoolchildren of the age group 4-17 years in Delhi for the purpose of their anthropometric measurements like Height, Mid Upper-Arm Circumference, Weight and Triceps Skinfold thickness etc. The results obtained from the study revealed that prevalence of obesity has risen greatly among children because of their changed lifestyle. It was also observed that nutritional education become a powerful tool to reduce the prevalence of obesity and its related health problems [9]
To analyze anthropometric measurements, work activity, dietary intake, morbidity and socio-economic status of post-menarcheal rural girls of Bangladesh, different statistical tools like Correlation Coefficient and Multiple Regression were used to determine the predictor of thinness, stunting, fat area and upper arm muscles. The study revealed that thinness and stunting were positively correlated with age and time since menarche. Prevalence of under nutrition was also observed in post-menarcheal adolescent girls. A positive association between thinness and morbidity was also observed [7].
Two compare the anthropometric indicators like Waist Circumference (WC), BMI, Hip Circumference (HC), Waist-to-Height Ratio (WHtR) and Waist-to-Hip Ratio (WHR) of adolescents bearing age 15-19 years, two cross-sectional surveys in year 2003 and 2005 were conducted. The results revealed that anthropometric measurements among girls tended to increase while among boys there was a tendency to decrease from 2003 to 2008. These results indicated that adolescent girls are at higher risk of morbidity due to excess body fat [1].
A sample of hundred adolescent girls (fifty eachgirls from rural and urban schools) of Mysore were selected by using simple random sampling. The aim of the study was to examine the relationship between BMI and eating habits of adolescent girls. A self-administered eating habit scale and anthropometric measurements were used to calculate eating habits and BMI. Asignificant positive correlation were found between BMI and eating habits of rural and urban school girls, between eating habits and type of diet in urban girls and between BMI and family income of rural girls.[8]
A study on 440 girls was conducted to find out nutrient status and body compositions of adolescent girls in Udham Singh Nagar and the results shown that anthropometry and body consumption of adolescent girls were influenced by number of factors like age, family size, income etc.  On the basis of BMI for age specific, 73.86% girls were found normal, 19.55% girls were underweighted and only 4.78% girls were over-weighted [4].
Health status including reproductive health and health seeking behavior of rural adolescent girls aged 10-19 years were assessed and the results revealed that 35.1% (30.6-40.3%) girls were underweight and 56.85% were found anaemic in Kanpur district [11].  The health of the adolescent girls is closely related to nutritional status but there are certain other eco-social variables such as literacy, social status and environmental hygiene which have impact on health of the girls [12].
A study concluded that there is prevalence of stunting, underweight and overweight among school going adolescent girls of Kanpur. This age group needs special attention because of the turmoil of adolescence which they face due to the different stages of development that they undergo, different circumstances that they come across, their different needs and diverse problems [13].
3. MATERIALS AND METHODS 
This analytical descriptive research explored health needs among female adolescents together with their corresponding variables. The research included teenage girls between 13 and 17 who were attending private and public high schools. 200 students from 5 different schools were selected using stratified random sampling. Each participant received a pre-tested semi-structured questionnaire to obtain their socio-demographic information and socio-economic standing in addition to their age. Nutritional status was assessed using WHO recommended anthropometric indicators. The measurements were performed by following the standard techniques (Lourie and Wiener, 1981). Height, weight, body mass index (BMI), waist circumference (WC), hip circumference (HC), Waist hip ratio (WHiR) and Waist height ratio (WHeR) was taken into consideration. Researchers implemented standard measuring protocols while taking these measurements [14]. The research analysis utilized descriptive methodologies together with analytical approaches conducted on SPSS version 25. The demographic conditions for female adolescents were described using statistical means alongside standard deviations, medians as well as minimum and maximum values, correlation analysis. Goldstein smoothing techniques are used to improve the accuracy and fairness of percentile estimates, especially in small or uneven samples. By reducing random variation, accounting for data hierarchy (e.g., students within schools), and stabilizing extreme values, these methods produce more reliable and interpretable results. It is used for percentile data (5th, 50th, 85th and 95th)[5].
4. RESULTS AND DISCUSSION
4.1 Demographic Status
In the present study 41 percent of the girls getting education from public schools while 59 percent of private school. 18 percent were studying of math while 31percent of biology background, 21 percent were interested in commerce while 21.5 percent enjoying humanities and only 8.5 percent were related to vocational subjects.  36 percent girls belonged to rural areas while 64 percent were of urban areas. 56 percent girls’ belonged to nuclear families while 44 percent of joint families.  Family size of 12.5 percent girls was 0 to 4 while 43.5 belonged to 4 to 7 size, 33.5 percent had 7 to 10 members and only 10.5 percent belonged to more than 10 members. 83 percent of the subjects belonged to families with per capita income per month of over Rs. 20000/-. 
Table-1: Demographic Character
	Demographic Character
	Number
	Percentage

	Education Center
	Public
	82
	41

	
	Private
	118
	59

	Study Area
	Math
	36
	18

	
	Biology
	62
	31

	
	Commerce
	42
	21

	
	Humanities
	43
	21.5

	
	Vocational
	17
	8.5

	Residence
	Rural
	72
	36

	
	Urban
	128
	64

	Family size
	0-4
	25
	12.5

	
	4-7
	87
	43.5

	
	7-10
	67
	33.5

	
	10>
	21
	10.5

	Family Type
	Nuclear
	112
	56

	
	Joint
	88
	44

	Family Income
	0-20000
	34
	17

	
	20000-40000
	48
	24

	
	40000-60000
	72
	36

	
	60000>
	46
	23

	
	
	
	



4.2 Anthropometric Assessment
Data on anthropometric measurements revealed a gradual increase in the height and weight of subject. In the present study the average height of girls ranged from 140 cm to 173 cm during the age 13-17 with mean height 156.23±6.29 cm similarly average weight of girls ranged from 32 kg to 74 kg during the age 13-17 with mean weight 46.57±7.86 kg. Body mass index is the ratio of weight and height of the objects of the study. The average BMI values corresponding to the girls bearing age 13, 14, 15, 16 and 17 Y were 17.52±2.53, 18.12±3.51, 18.89±3.14, 18.97±4.45 and 19.44±4.53kgm-2 respectively.  The entire girls BMI value was found as 18.67±2.98 kgm-2.The waist circumference ranged from 48 cm to 78 cm with mean waist circumference 59.88±6.27 cm and hip circumference ranged from 59 cm to 94 cm with mean hip circumference 75.19±4.17 cm.Waist to hip ratio was also determined which varied from 0.67 to 0.91 with mean waist to hip ratio 0.790±0.07. Similarly Waist to height ratio was also calculated and it varied from 0.32 to 0.43 with mean waist to height ratio 0.384±0.06.
Table-2: Anthropometric assessment
	
	13 Year (32)
	14 Year (45)
	15 Year (49)
	16 Year (39)
	17 Year (35)
	Combined (200)

	Height (cm)
	151.54±5.49
	154.67±6.07
	157.16±6.34
	157.92±5.29
	158.24±7.37
	156.23±6.29

	Weight (kg)
	40.29±8.45
	44.76±8.28
	47.59±8.19
	48.12±6.51
	48.89±7.82
	46.57±7.86

	BMI (kgm-2)
	17.52±2.53
	18.12±3.51
	18.89±3.14
	18.97±4.45
	19.44±4.53
	18.67±2.98

	Waist (cm)
	58.25±7.59
	59.21±7.23
	59.36±7.14
	60.93±6.94
	61.24±7.27
	59.88±6.27

	Hip (cm)
	73.51±3.58
	74.12±4.23
	75.42±4.66
	77.17±5.45
	78.05±5.33
	75.19±4.17

	Waist  HeightRatio
	0.384±0.07
	0.382±0.10
	0.377±0.08
	0.385±0.09
	0.387±0.06
	0.384±0.06

	Waist  HipRatio
	0.792±0.05
	0.798±0.06
	0.787±0.03
	0.789±0.06
	0.784±0.05
	0.790±0.07



4.3 Correlation Analysis
According to Table-3, the weight of adolescent girls showed a significant positive correlation with age (r = 0.317, p < 0.05), indicating that weight increases with age. Although height also increased with age, its correlation was not statistically significant at the 5% level. Body Mass Index (BMI) demonstrated a significant positive correlation with age (r = 0.289, p < 0.05), suggesting an age-related increase in BMI. Similarly, positive and significant correlations were observed between age and Waist Circumference (r = 0.234*), and Hip Circumference (r = 0.219*). Similarly waist height ratio and waist hip ratio were also found significant at 5% level of significance. These results indicated that anthropometric measurements tend to increase with age among adolescent girls.
Table-3: Correlation among anthropometric indicators and adolescent’s girls age
	anthropometric indicators
	Correlation Coefficient
	P value

	Height (cm)
	 0.125
	0.077

	Weight (kg)
	0.317
	0.000

	BMI (kgm-2)
	0.289
	0.000

	Waist (cm)
	0.234
	0.008

	Hip (cm)
	0.219
	0.001

	Waist  Height Ratio
	0.152
	0.031

	Waist  Hip Ratio
	0.184
	0.009



4.4 Age Percentile Values for Adolescent Girls
BMI for age percentile values are indicator of under-weight, overweight and obesity. On the basis of this indicator, 11 percent adolescent girls was found under weighted, 70.5 percent were healthy, 13 percent were under the classification of overweight and only 5.5 percent were in the condition of obesity. Age wise classification of underweight, healthy, over weight and obesity of adolescent girls on the basis of BMI is given in Fig-1.
Table-4: Body fat for age percentile values for adolescent girls
	Age
	Body fat for age percentile values (WHO, 1995)

	
	<5
	5-84
	85-95
	>95

	
	Under-weight
	Healthy
	Over-weight
	Obesity

	13 Y
	<10.9
	10.90-32.10
	32.11-37.8
	>37.8

	14 Y
	<12.5
	12.50-33.20
	33.21-38.6
	>38.6

	15 Y
	<14.6
	14.60-33.50
	33.51-39.5
	>39.5

	16 Y
	<16.8
	16.80-33.70
	33.71-40.3
	>40.3

	17 Y
	<18.8
	18.80-33.90
	33.91-41.0
	>41.0





Fig-1: Classification of adolescent girls (%)based on BMI
5. CONCLUSION
The World Health Organization (WHO) has pointed out that adolescent girl requires extra nutrition due to their rapid growth and development, and an inadequate diet during this period can delay or impair healthy development. The study reveals that the most important factors related to adolescent girls were level of education, type of school (private vs. public) and living standard. The prevalence of under weighted, overweight and obesity in adolescent school girls in Kanpur according to BMI-for-age criteria was found to be 11 percent, 13 percent and 5.5 percent respectively. The results of this study can be useful in designing and implementing interventions to prevent high-risk behaviors and promote adolescent health. It was also found that the age of adolescent school girls in Kanpur district was positively and significantly associated with weight, BMI, waist circumference, hip circumference, waist height ratio and waist hip ratio which indicated that anthropometric measurements tend to increase with age among adolescent girls.
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