
INTRODUCTION

Adolescent girls are backbone of healthy and progressive family and are the future
builders of positive health of community. To attain healthy reproductive outcome and efficient
physical activity nutritional status of adolescent girls are valuable. In India especially in rural
area there is high prevalence of malnutrition amongst adolescent girls (Joshi et al., 2014).
Adolescent has been defined by World Health Organization as the period of life spanning
between 10-19 years. Adolescence is a beautiful period of life and generally a healthy one.
During this period individual is most vulnerable, towards physical and psychological maturity,
and economic independence and acquire their adult identity. This period is very crucial since
these are formative years in the life of an individual when major physical, psychological and
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ABSTRACT
Adolescent girls constitute a more vulnerable group especially in the developing countries and
are more susceptible to malnutrition. Beside malnutrition, anaemia is also a major public health
problem among adolescent girls. The present investigation was carried out to assess the
nutritional status of adolescent girls. For the study, 300 adolescent girls of age group 12-15
years having haemoglobin level <12 were purposely selected. Pertinent information was obtained
on a predesigned and pretested interview schedule. The results showed that in the age group
of 12 years, 91.67 per cent adolescent girls were underweight having BMI <18.5 and only 8.33
per cent were normal, whereas in the age group 13 years, 95.15 per cent of adolescent girls were
underweight and 4.85 per cent were normal. In the age group of 14 and 15 years, majority of the
adolescent girls (87.30 and 71.43 %) were under weight and only 12.70 and 1.30 per cent were
normal with BMI 18.5-24.0, respectively. Height, weight and BMI was found significantly lower
when compared with ICMR standard. Among the selected respondents majority were classified
as moderately anaemic (85.44 %) and only 14.56 per cent were mildly anaemic with none in
severely anaemic category.
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behavioural changes take place (Patil et al., 2009). Careful and unremarkable attention to
each aspect of health at this stage will help adolescents grow into healthy and responsible
adults (Sagar, 2012).

Adolescence is a transitional phase between childhood and adulthood characterized by
marked acceleration in growth (Anand et al., 1999). This period is known to be a second
chance for growth or catch-up growth for those children who have experienced a nutritional
deficit in their early life (Rao, 2001 and Delisle et al., 2005). It is a period of increased
nutritional requirements because it is during this time that they gain up to 50% of their adult
height and skeletal mass (WHO, 1995). The nutritional status of adolescent girls, the future
mothers, contributes significantly to the nutritional status of the community. It is only recently
that efforts, although small, have been made to include adolescent girls as beneficiaries in
some of the health and nutrition intervention programmes.

 Adolescent girls, constituting nearly one tenth of Indian population, form a crucial segment
of the society. The girls constitute a more vulnerable group especially in the developing
countries where they are traditionally married at an early age and are exposed to greater risk
of reproductive morbidity and mortality. In general adolescent girls are the worst sufferers
of the ravages of various forms of malnutrition because of their increased nutritional needs
and low social power (Choudhary et al., 2003).

The nutritional status which is often poor during early life gets worsened as the adolescent
growth spurts occurs (Senapati et al., 1990). The nutritional status of adolescent girls, the
future mothers, contributes significantly to the nutritional status of the community. It is only
recently that efforts, although small, have been made to include adolescent girls as beneficiaries
in some of the health and nutrition intervention programmes. Anthropometrics can be sensitive
indicators of health, growth and development in infants and children. In particular
anthropometry has been used during adolescence in many contexts related to nutritional
status (WHO, 1995). One of the most common health concerns among adolescent girls in
our country is under nutrition and anemia. Poor nutrition, worm infestations and menstrual
abnormalities, both menorrhagia and polymenorrhea, contribute to this easily preventable
condition. Many of these girls are born with deficient iron stores because their mothers were
anaemic during pregnancy (Sagar, 2012).

 Several recent studies have investigated nutritional status of adolescents from different
parts of India (Karande, 1999 and Singh 2001) still there is very little information about diet
and nutritional status of adolescents, particularly from rural areas in India

Keeping in mind the above facts present study was conducted to assess the
anthropometric and haemoglobin status of adolescent girls of Kangra district of Himachal
Pradesh.

METHODOLOGY
The study was conducted in the selected schools of class seventh to ninth (age group

12 -15 years) of the block Punchrukhi of Kangra district of Himachal Pradesh. The age of
the girls were ascertained from the school records. All children attending school at the time
of the survey were included. Effort was made to examine the students who were absent on
a particular day at the next visit. After explaining the purpose of visit, a verbal consent was
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obtained from the Principals of the school and a written consent was taken from the parents
of the each students for the estimation of haemoglobin. Following standard techniques were
used for measurements-

Weight and height :
Weight and height of all individuals was determined by following the recommended

procedure of WHO (2004). Before taking weight measurements, the subjects were asked to
remove heavy clothing, shoes and other unnecessary things. The weight was noted up to the
nearest 0.01 kg. Similarly, before height measurements, the subjects was asked to remove
shoes and heavy garments and to calves and heels touching the rod. The head piece was
levelled and height was recorded up to the nearest 0.1cm.

Body mass index (BMI) :
BMI was calculated prior to the experiment with the help of following formula weight

(kg) / height (m2). For grading proposed criteria of BMI of WHO (2004) was used.

Heamoglobin :
The heamoglobin concentration in the blood of adolescent girls was estimated by the

Sahil’s method. The WHO (2011) classification for anaemia was adopted to distribute
haemoglobin level among adolescent girls.

Statistical analysis:
Data was statistically analysed

RESULTSAND DISCUSSION
The details of socio-economic status of the adolescent girls are presented in  Table 1.

Out of the 300 adolescent girls who participated in the study, majority of them (99 %) were
Hindus, 0.33 per cent were Sikh and 0.33 per cent were others. Caste wise distribution
shows that 49 per cent belonged to schedule caste, 16.67 per cent belonged to general
category and 18.33 per cent   scheduled tribes and 18.33 per cent belonged to other backward
class. Almost all the adolescents were residing in their own houses. About 54.67 per cent
adolescent girls lived in nuclear and 45.33 per cent in joint family. The major occupation of
the head of the household was labourers (70%) followed by Artisan/business/service and
agriculturist.

Regarding the income of family maximum (57 %) adolescent girls parents were having
monthly income of Rs. 5000-10000/-, 21 per cent were having income Rs. >15000, 17.57 per
cent Rs. 10000- 15000/- and only 3.67 had income Rs. >5000 per month. On the basis of
food habits of adolescent girls majority of the respondents (85.83%) stated that they were
vegetarian whereas only 14.67 per cent of the respondents were non- vegetarian with
occasional consumption of non vegetarian foods. None of the respondents reported
consumption of meal once or twice a day. Most of the adolescent girls (86.33%) reported
consumption of food thrice a day and only 13.67 per cent had meal four times a day.

Mean of the adolescent girls of age group of 12, 13, 14 and 15 years was 144.52 ±8.58
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cm, 144.10 ±8.25 cm, 147.00 ±8.19 cm and 149.49 ±8.56cm, respectively. Whereas the
mean weight of the adolescent girls of age group of 12, 13, 14 and 15 years was 32.14 ±6.75
kg, 33.05±6.84kg, 34.12 ±7.12 kg and 35.82 ±8.02 kg, respectively. BMI of the adolescent
girl’s age group 12, 13, 14, and 15 years was found 15.28±2.38, 15.50±2.23, 18.98±2.49 and
16.63±2.96, respectively. Significant difference was found in height, weight and BMI when
compared with ICMR standard (p=0.01). While Kollur et al. (2014) reported that height of
adolescent girls between 10 and 15 years of age and weight of the girls between 10 and 12
years was more when compared with ICMR study. Body mass Index of the adolescent girls

Table 1 : Socio economic profile of respondents (N=300)
Variables Description Percentage

Religion Hindu

Muslim

Sikh

Others

99.33

-

0.33

0.33

Community General

Schedule Caste

Schedule Tribe

Other Backward class

16.67

49.00

18.33

16.00

Type of family Nuclear

Joint

54.67

45.33

Family income <5000

5000-10000

10000- 15000

>15000

3.67

57.00

17.67

21.67

Occupation Labourer

Agriculturist

Artisan/business/service

Other

70.00

14.67

15.33

-

Food habit Vegetarian

Non- vegetarian

Ova- lacto vegetarian

85.83

14.67

-

Meal pattern per day 1Time

2 Time

3 Time

4 Time

-

-

86.33

13.67

Table 2 : Anthropometric measurements (Mean ±SD) of the adolescent girls
Age (years) Height (cm) ICMR* Weight (kg) ICMR* BMI ICMR* t-value

12 (n=120) 144.52±8.58 150.2 32.14±6.75 39 15.28±2.38 17.3 1.98

13 (n=103) 144.10±8.25 153.8 33.05±6.84 43.4 15.50±2.23 18.3 1.99

14 (n=63) 147.00±8.19 157.0 34.12±7.12 47.1 18.98±2.49 19.1 2.00

15 (n=14) 149.49±8.56 158.8 35.82±8.02 49.4 16.83±2.96 19.6 2.16
(P<0.01)
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is 15.28±2.38, 15.50±2.23, 18.98±2.49 and 16.83±2.96, respectively. Body mass index, which
is considered as an index of chronic energy deficiency, is not constant in growing individuals.
Gaiki and Wagh (2014) reported that 76.04 per cent of the adolescents of 15 years, 71.54%
of the adolescents of 16 years and 77.78 per cent of the adolescents of 17 years were found
to be having heights normal for their age.

Most of the respondents age group of 12 years were underweight (91.67 %) having
BMI <18.5 (Table 3). While 8.33 per cent were normal. Adolescent girls of age group 13
years 95.15 per cent were underweight and 4.85 per cent were normal. From the study was
found that most of the girls and only. Followed by the girls age group of 14 years 87.30 per
cent were under weight and 2.67 per cent were normal. Adolescent girls of age group of 15
years 71.43 per cent were under weight and 28.57 per cent were normal. Choudhary et al.
(2003) reported that 68.52% of adolescents had BMI less than 18.5 in rural area of Varanasi.
The findings in the study of Shivaramakrishna et al. (2011) reported that there is higher
prevalence of under nutrition in adolescent girls. The physical growth of adolescent girls is
identified as one of the key determinants in the vicious lifecycle of under nutrition. The
period of adolescence contributes to more than 20% of total growth in stature and up to 40-
50% of body weight with respect to somatic growth (Agarwal et al., 2001).

Table 3 : Classification of BMI of adolescent girls according to age
Age (years ) Underweight (<18.5)

N (%)
Normal (18.5-24.9)

N (%)
Obese (>25)

N (%)

12 110 (91.67) 10 (8.33) -

13 98 (95.15) 5 (4.85) -

14 55 (87.30) 8 (12.70) -

15 10 (71.43) 4(1.33) -

Total 273 (91.00) 27(9.00)

Anemia in adolescent girls has serious health implications. The measurements of
hemoglobin concentration indicated among the 120 adolescent girls age group of 12 years 85
per cent was moderately anaemic and 15 per cent were mildly anaemic (Table 4). Among
the age group of 13 years (n=103) only 14.56 per cent were mildly and 85.44 per cent were
moderately anaemic. Adolescent girls of age group 14 years 34.92 per cent and 65.08 per
cent were mild and moderately anaemic (n=62) whereas, girls of 15 years 42.86 per cent
were mildly and 57.14 per cent were moderately anaemic. None of the adolescents were
found having severely anaemia. Rajaratnam et al. (2000) conducted a study in rural Tamil
Nadu, on the prevalence of anemia among adolescent girls aged 13-19 years the results
indicated that prevalence of anemia among girls was 44 per cent. Of these, 2.1 per cent was
severe, 6.3 per cent moderate, and 36.5 per cent mild anemia. It is noted that the education
levels of respondents and their mothers had significant association with the concentration of
heamoglobin. However, other indicators of nutritional and socioeconomic status are of
significant predictors. Overall, the study illustrates that young girls should be included in the
anemia risk group, and that intervention programs are needed to increase the haemoglobin
levels among adolescent girls. The overall prevalence of moderate and mild anemia in all age
group adolescent girls was 79.67 and 20.33 per cent, respectively. Adolescents have specific
health and development needs, and many face challenges that hinder their well being. In the
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present study 91.00 per cent of adolescent girls were underweight and 9 per cent were
found normal. This variation is due to adequate knowledge and awareness regarding nutritional
health,  because majority of the girls were belong to low income group.Choudhary et al.
(2003) reported that 68.52 per cent of adolescents had BMI less than 18.5 in rural area of
Varanasi. The findings in the study of Shivaramakrishna et al. (2011) reported that there is
higher prevalence of under nutrition in adolescent girls. Koushik et al. (2014) studied the
prevalence of anaemia among the adolescent girls and reported that the prevalence of anaemia
was 77.33 per cent (with that of severe anaemia being 12.06 per cent, that of moderate
anaemia being 50.86 per cent and that of mild anaemia being 37.06 per cent. Majority of the
girls had the moderate anaemia. The prevalence of anaemia was considerably high among
the adolescent girls who belong to the lower socio-economic status.

Table 4 : Distribution of haemoglobin level among adolescent girls
Age group Mild anaemia

(11.0-11.9)
N (%)

Moderate anaemia
(8.00-10.9)

N (%)

Severe anaemia
(<8.00)
N (%)

12 18 (15.00) 102 (85.00) -

13 15 (14.56) 88 (85.44) -

14 22 (34.92) 41 (65.08) -

15 6 (42.86) 8 (57.14) -

Total 61(20.33) 239 (79.67) -

Conclusion :
Though the adolescence is a period of rapid growth and maturation in human

development. The nutritional status of adolescent girls, the future mothers, contributes
significantly to the nutritional status of the community. It is only recently that efforts, although
small, have been made to include adolescent girls as beneficiaries in some of the health and
nutrition intervention programmes. Any intervention strategy for this population must address
not only the problem of iron deficiency, but also deficiencies of other micronutrients, such as
B12 and folic acid and other possible causal factors. Direct nutrition interventions, particularly
tackling high prevalence of anaemia, are required. Consequently, a significant proportion of
the adolescent girls could be considered to be at risk due to short stature and underweight.
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