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Introduction 

Under-nutrition during adolescence is a public health problem in developing countries particularly in India. Many boys and 
girls in developing countries enter adolescence undernourished, making them more vulnerable to disease.1 Global scope of 
malnutrition is still unacceptably high, and the progress to reduce it is slow. In some countries, as many as half of all adolescents are 
stunted,2 which means their physical and cognitive development has been restricted because of inadequate nutrition. Among 
adolescent girls the onset of menstruation results in a higher demand for nutrients such as iron, protein, calories, calcium, and 
vitamins. Adolescent girls are particularly vulnerable to malnutrition because they are growing faster than at any time after their 
first year of life. They need protein, iron, and other micronutrients to support the adolescent growth spurt and meet the body's 
increased demand for iron because of menstruation. Adolescents who become pregnant are at greater risk of various 
complications since they may not yet have finished growing. Pregnant adolescents who are underweight or stunted are in 
particular likely to experience obstructed labour and other obstetric complications. There is evidence that the bodies of the still-
growing adolescent mother and her baby may compete for nutrients, raising the infant's risk of low birth weight. 

 
Adolescence is a period of transition between childhood and adulthood that occupies a crucial position in the life of human 

beings, but adolescents are a marginalised group. This period is an important physiological phase of life characterised by an 
exceptionally rapid growth and development both physical and psychological. Malnutrition is one of the most common causes of 
morbidity and mortality among children and adolescents throughout the world. Under nutrition is a situation in which the body’s 
energy and nutrient requirements are not met because of under-consumption or the impaired absorption and use of nutrients. Under 
nutrition commonly refers to a deficit in energy intake, but it can also refer to deficiencies of macronutrients and micronutrients, and it 
can be either acute or chronic.  Inadequate nutrition in adolescence can put them at high risk of chronic diseases particularly if 
combined with other adverse lifestyle behaviours. The nutritional status of adolescent girls, the future mothers, contributes 
significantly to the nutritional status of the community. Adolescent girls form an important vulnerable sector of population that 
constitutes about one-tenth of Indian population. Under nutrition renders adolescents vulnerable to disease and early death and has 
lifelong health consequences. Inadequate nutrition of the pregnant adolescent also harms the foetus. The risk of negative poor birth 
outcomes such as low birth weight, intra-uterine growth retardation and stillbirth are increased if the mother is undernourished. 
Malnourished women are more likely to deliver low birth weight babies, who are prone to stunting. The health consequences of a 
prolonged state of malnutrition among children and adolescents include delayed physical growth and impaired motor and cognitive 
development, diminished cognitive performance, lower intellectual quotient (IQ), poor social skills, greater behavioural problems and 
vulnerability to contracting diseases.3  Moreover, malnutrition also leads to important consequences in adult life in terms of physical 
growth, work capacity, reproductive performances and risk of chronic diseases. Underweight and stunted adolescence girls are 
recognized as an obstetric risk factor, which may be associated with poor concurrent and future reproductive outcomes. Age of onset 
of menarche was significantly less among underweight and overweight girls, whereas menstrual irregularities were significantly 
higher among overweight and obese girls. Some evidence in developing countries indicates that malnourished individuals, that is, 
women with a Body Mass Index (BMI) below 18.5 kg/m2, show a progressive increase in mortality rates as well as increased risk of 
illness4 India has the largest absolute population of adolescents in the world with over 250 million young people between 10 and 19 
years. Though, malnutrition among adolescent girls has long been recognized as a serious problem in India, national-level data on 
levels and causes of malnutrition have been scarce. However, with the availability of data from the Rapid Survey on Children5 carried 
out in 2013-14 all over the country, we may be able to sort out such limitations. 

 
 The prime objective of the present study was to assess the prevalence of under nourishment among adolescent girls in India 
and its states. The study also examines the undernourishment of adolescent girls in various socioeconomic groups in India. 
 
Materials and Methodology 

The data for the present analysis comes from the Rapid Survey on Children5 (RSOC-2013-14) by Ministry of Women and 
Child Development, Government of India. The objectives of the survey were to provide state-level estimates on child development, 
maternal care, school/college attendance among persons aged 5-24 years, early childhood care and pre-school education and the 
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enabling environment like access to drinking water, use of toilet facilities and use of iodized salt at household level. The survey also 
collected information on ICDS related infrastructural facilities, profiles of Anganwadi workers, training received, and their knowledge 
and awareness about critical care component, besides awareness and utilization of the six services provided under ICDS. Data were 
collected from 3rd week of November 2013 to 2nd week of May 2014. At the national level, measures of height and weight of 28,000 
adolescent girls aged 10-18 across all states were collected. The survey broadly followed a design recommended by the Demographic 
Health Survey (DHS) and was similar to the one followed in the different rounds of National Family Health Survey (NFHS). This 
survey is nationally representative and covered 29 states of the Indian union. The Rapid Survey on Children (RSOC-2013-14) 
provides consistent and reliable estimates of maternal and child health, utilization of ICDS services and other related indicators at the 
national, state and regional levels. The RSOC data is analyzed to explain the level of under nutrition among adolescent girls. The 
levels of under nutrition in terms of severely thin, moderately thin, normal and overweight of the adolescent girls in the age group of 
10 to 18 were described in the study. The survey covered 105483 household all over the country including 37695 urban households 
and 67788 rural households. The RSOC measured the weight and height of all the girls aged 10-18 in all surveyed households.  

 
The Body Mass Index (BMI, weight (kg)/height (m2)) can be used to assess individual and community nutritional status. The 

weight and height were converted into Body Mass Index (BMI). Body mass index (BMI) has been found the most appropriate, non-
invasive and cost-effective variable for determining nutritional status among adolescents. The weight and height data were used to 
calculate the BMI. The BMI is defined as weight in kilograms divided by the height in meters squared (kg/m2). Calculation of 
individual BMI from weight and height, however, still remains a valid tool for epidemiological studies on assessment of nutritional 
status especially at the community level. The BMI can also be applied to define chronic energy deficiency/ underweight and 
overweight/obesity and related diseases. Underweight is usually indicated by a BMI of less than 18.5 kg/m2 and overweight and obese 
indicated by a BMI of more than 25.0 kg/m2. In the present study all the girls with BMI between 18.5 and 24.9 are classified as 
normal, those with BMI above 25 are classified as overweight.  

 
Results 

Adolescents have specific health and development needs, and many face challenges that hinder their wellbeing. In the present 
RSOC study 62.5 percent of adolescent girls were under nourished (BMI <18.5). A small proportion of the girls were either 
overweight (2.2 %) or obese (1.3%). Only 34 percent of the adolescent girls were neither underweight nor overweight (normal) (Table 
1). 
 

Table 1: Nutritional status of adolescent girls by states: Percent distribution of adolescent girl’s aged 10-18 years by 
BMI level according to states 

Country/State 

Body Mass Index (BMI) in Kg/m2 

Mean BMI Under weight  
(<18.5) 

Normal  
(18.5-24.9) 

Over weight 
(≥25.0) 

India 62.5 34.0 3.5 18.07 
Andhra Pradesh 68.7 22.9 8.4 18.65 
Arunachal Pradesh 56.4 41.5 2.1 17.42 
Assam 60.9 35.9 3.2 18.17 
Bihar 68.0 30.7 1.3 17.41 
Chhattisgarh 65.2 33.2 1.5 17.75 
Delhi 59.6 34.2 6.2 18.32 
Goa 74.0 22.8 3.2 16.77 
Gujarat 64.9 30.1 5.0 17.83 
Haryana     59.9 35.6 4.5 18.29 
Himachal Pradesh 63.8 35.1 1.1 17.74 
Jammu and 
Kashmir 

52.2 40.4 7.4 19.06 

Jharkhand 64.8 32.1 3.1 17.52 
Karnataka 68.3 28.2 2.2 17.88 
Kerala 54.6 43.1 2.2 18.05 
Maharashtra 64.6 31.1 4.4 18.12 
Manipur 54.3 44.0 1.7 18.50 
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Meghalaya 40.3 52.3 7.3 19.47 
Mizoram 35.2 59.8 5.0 23.04 
Madhya Pradesh  64.5 33.6 1.9 18.90 
Nagaland 53.7 45.2 1.0 18.28 
Odisha 64.5 32.8 2.6 17.78 
Punjab 56.9 39.5 3.6 18.36 
Rajasthan 74.4 23.7 1.9 17.07 
Sikkim 37.9 54.8 7.3 20.14 
Tamil Nadu 50.1 42.0 7.9 19.19 
Tripura 47.8 44.1 8.1 19.13 
Uttar Pradesh 59.0 39.7 1.4 17.84 
Uttarkhand 55.9 42.3 1.8 18.08 
West Bengal 58.1 37.6 4.4 18.19 

 Source: Rapid Survey on Children 2013-2014, Ministry of women and Child Development, Govt. of India 
 

Table 1 shows the level of under nutrition of adolescent girls in the age group of 10-18 years from different states in India. 
The under-nutrition rate was high in Rajasthan (74.4%) and Goa (74%). The BMI level of adolescent girls in states like Andhra 
Pradesh (68.7%), Karnataka (68.3%), Bihar (68%), Chhattisgarh (65.2), Gujarat (64.9%), Jharkhand (64.8%), Maharashtra (64.65), 
Odisha (64.5%), Madhya Pradesh (64.5%) and Himachal Pradesh (63.8%) were below the national average. The prevalence of under 
nutrition among girls was low in north eastern state like Mizoram (35.2%), Sikkim (37.9%), Meghalaya (40.3%) and Tripura (47.8%). 
All other states have under nourished girls in the range of Assam (60.9%) to Tamil Nadu (50.1%). Three fourth of adolescent girls in 
Goa state was severely thin (BMI<17). 65.9 percent girls in Karnataka, 65.8 percent adolescent girls in Andhra Pradesh and 64.5 
percent girls in Rajasthan were severely thin. Meghalaya (31%) and Mizoram (36.8%) reported lowest percentage of thin adolescent 
girls in India. The level of under nutrition was high in rural area than in urban. At national level, 63.9 percent of adolescent girls are 
under nourished in rural area than their urban counterpart (59%). Rajasthan (77.3%), Goa (74%) and Andhra Pradesh (70.4%) have 
highest percentage of adolescent undernourished girls in rural India.  Mizoram, Sikkim and Meghalaya were the three states have 
lowest percentage of under nourished adolescent girls in rural areas. The highest numbers of adolescent girls with thin body were 
living in urban area in states like Goa (75.2%), Karnataka (65.9%) and Andhra Pradesh (65.8%). The national capital territory of Delhi 
reported 59.1 percent under nourished adolescent girls in urban area. 

 
Table 2: Percentage distribution of adolescent girl’s age 10-18 years by place of residence and BMI levels < 18.5 to States 

Country/ State Total Rural Urban  
India 62.5 63.9 59.0 
Andhra Pradesh 68.7 70.4 65.8 
Arunachal Pradesh 56.4 62.1 45.3 
Assam 60.9 61.7 56.2 
Bihar 68.0 69.0 61.0 
Chhattisgarh 65.2 65.4 64.4 
Delhi 59.6 53.3 59.8 
Goa 74.0 72.1 75.2 
Gujarat 64.9 66.1 63.2 
Haryana     59.9     62.0     56.1 
Himachal Pradesh 63.8 64.8 52.7 
Jammu and Kashmir 52.2 56.9 36.4 
Jharkhand 64.8 66.5 58.7 
Karnataka 68.3 69.7 65.9 
Kerala 54.6 52.5 57.8 
Maharashtra 64.6 64.7 64.5 
Manipur 54.3 55.6 51.6 
Meghalaya 40.3 44.3 31.0 
Mizoram 35.2 32.5 36.8 
Madhya Pradesh  64.5 65.7 60.8 
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Nagaland 53.7 52.4 56.0 
Odisha 64.5 66.4 55.5 
Punjab 56.9 59.9 51.2 
Rajasthan 74.4 77.3 64.5 
Sikkim 37.9 36.9 40.8 
Tamil Nadu 50.1 52.2 47.7 
Telengana 47.8 44.3 59.8 
Uttar Pradesh 59.0 59.1 58.5 
Uttarkhand 55.9 56.2 54.6 
West Bengal 58.1 60.6 51.8 

Source: Rapid Survey on Children 2013-2014, Ministry of women and Child Development, Govt. of India 
 

Table 2 shows the percentage distribution of adolescent girl’s age 10-18 years by BMI levels less than 18.5 by states. 
Compared to urban area number of under nourished rural adolescent girls were more in number at national level.   
 

Table 3: Percentage distribution of adolescent girl’s age 15-18 years by area of residence and BMI levels < 18.5 to states 
Country /State Total Rural Urban 
India 44.7 44.9 44.2 
Andhra Pradesh 54.8 57.8 48.7 
Arunachal Pradesh 50.3 51.3 47.4 
Assam 40.8 40.0 44.8 
Bihar 45.2 45.7 42.0 
Chhattisgarh 43.0 43.1 42.4 
Delhi 43.7 35.5 43.9 
Goa 55.9 57.5 53.9 
Gujarat 52.6 55.6 48.6 
Haryana 49.3 47.8 51.9 
Himachal Pradesh 51.6 53.8 34.4 
Jammu and Kashmir 30.5 36.1 12.9 
Jharkhand 43.3 44.2 39.1 
Karnataka 58.0 61.2 52.6 
Kerala 34.8 32.7 39.2 
Maharashtra 54.2 51.8 56.7 
Manipur 21.9 23.2 19.3 
Meghalaya 19.7 20.4 18.0 
Mizoram 24.9 26.1 23.8 
Madhya Pradesh  45.9 47.0 42.2 
Nagaland 50.9 50.0 52.5 
Odisha 51.8 54.1 38.9 
Punjab 38.8 42.4 31.6 
Rajasthan 60.2 63.3 50.8 
Sikkim 10.5 8.8 15.3 
Tamil Nadu 35.2 36.3 33.8 
Telengana 31.8 31.0 34.2 
Uttar Pradesh 36.7 35.6 41.4 
Uttarkhand 32.0 31.8 33.0 
West Bengal 34.5 34.0 35.9 

Source: Rapid Survey on Children 2013-2014, Ministry of women and Child Development, Govt. of India. 
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Table 3 explains the level of malnutrition of adolescent girls in the age between 15 to 18 years in India. It is interesting to 

note that in early and middle adolescent period under nourishment of adolescent girls was high compared to the girls in the latter 
adolescent period. It is shown that, the prevalence of under nourished adolescent girls aged 10-14 were 62.5 percent and the 
percentage of those who have aged 15-19 were 44.7 percent at national level. The same tendency has reflected in all states. As same in 
the earlier explanation, the north-eastern states have lowest rate of under nourished adolescent girls aged 15-18. In Sikkim (10.5%), 
Meghalaya (19.7%), Manipur (21.9%) and Mizoram (24.9%) reported comparatively low rate of malnourished girls in the age group 
15-18 in India.   

 
Table 4: Percentage distribution of adolescent girl’s age 15-18 years by social groups and BMI levels < 18.5 to states 

Country/State SC ST OBC Others 

India    46.7   49.2  44.7 40.8 
Andhra Pradesh 48.5    56.0 56.9 55.4 
Arunachal Pradesh na 4.9 na 1.9 
Assam 48.0 45.7 36.3 37.2 
Bihar 47.4 na 44.7 44.5 
Chhattisgarh 45.5 41.0 43.3 na 
Delhi 50.9 na 49.5 59.3 
Goa na na 58.9 50.5 
Gujarat 50.0 73.0 42.4 50.4 
Haryana 53.3 na 35.6 48.9 
Himachal Pradesh 54.5 na 41.7 55.8 
Jammu and Kashmir na 33.8 41.8 28.4 
Jharkhand 46.3 41.1 44.7 35.7 
Karnataka 46.7 81.3 57.9 56.8 
Kerala na na 37.0 na 
Maharashtra 52.3 59.3 61.0 46.9 
Manipur na 25.9 11.6 26.6 
Meghalaya na 20.0 na na 
Mizoram na 23.2 na na 
Madhya Pradesh  55.1 41.5 44.6 46.8 
Nagaland 84.0 46.5 na na 
Odisha 56.1 37.3 57.3 50.0 
Punjab 53.4 na 30.5 32.3 
Rajasthan 67.2 63.6 58.9 50.5 
Sikkim na 6.5 18.4 14.3 
Tamil Nadu 44.0 32.2 31.8 23.1 
Tripura 38.4 21.3 na 31.4 
Uttar Pradesh 34.5 42.3 35.2 42.2 
Uttarkhand 45.7 na 14.7 32.1 
West Bengal 45.1 38.2 58.5 11.0 

Source: Rapid Survey on Children 2013-2014, Ministry of women and Child Development, Govt. of India. 
 

Table 4 shows the level of under nourishment of adolescent girls aged 15-18 among various social groups in India. 
  

The level of under nutrition among various social groups shows that, the tribal adolescent girls aged 15-18 have severe 
malnutrition. 49.2 percent of tribal adolescent girls in India in the age group 15-18 have BMI below 18.5. The tribal adolescent girls of 
Karnataka have the highest rate of under nourishment (81.3%) in India, followed by Gujarat (73%). Rajasthan (63.6%) Maharashtra 
(59.3%).        
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Adolescent girls among the scheduled castes in the age group 15-18 have 46.7 percent under nutrition in India. The under 

nutrition among scheduled caste girls were high in Nagaland (84%) followed by Rajasthan (67.2%), Odisha (56.1%) and Madhya 
Pradesh (55.1%). The adolescent girls aged 15-18 among the backward communities in India were reported 44.7 percent of under 
nourishment. Maharashtra state has the highest number of girls (61%) from backward class reported under nutrition followed by 
Rajasthan and West Bengal 58.9 percent and 58.5 percent respectively.   
Discussion 

Adolescents are considered healthy and have been accorded a low priority within existing public health programmes and 
health services Malnutrition continues to be one of India's major human development challenges. Despite enormous economic 
progress achieved in the past two to three decades, malnutrition among children and adolescents in both urban and rural India still 
claims many lives due to the immense population size, illiteracy, inadequate access to health facilities, and socioeconomic disparities 
in India. As a result, nutritional assessments among the adolescent and children play a potential role in formulating developmental 
strategies and programs in India. The RSOC 2013-14 admit that India is one of the countries with highest number of under nourished 
adolescents in the world. The present paper showed that 62.5 percent of adolescent girls in the age group 10-18 are undernourished. 
This view is consistent with the remarks that more than half of the worlds’ undernourished population lives in India. In India, data are 
available on nutritional status of children and adolescents in rural6-8, urban areas 9 slum 10 and tribal communities,11, all were small 
studies with small sample. UNICEF has produced statistics based on an analysis of 64 countries with available data, indicating that 
nearly 50% of adolescent girls aged 15–19 in India is underweight and that more than 25% of adolescent girls in ten other countries 
were underweight12. Malnutrition underlies losses of around 11% of Gross Domestic Product in many countries in Asia and Africa13. 

 
Only near to one third of the girls in the study area were having normal BMI (34%). This variation is due to in adequate 

knowledge and awareness regarding nutrition, health and hygiene, because majority of the girls were school going. Data from 
Nutrition Survey of National Institute of Nutrition during 2001 and 2006 showed that more than half the population aged 10-18 years 
were undernourished.14 Study conducted in rural area of Varanasi reported that 68.52% of adolescents had BMI less than 18.15 which 
substantiates with the present study findings. The extent of under nutrition was higher in the present study in contrast to 36.49% of 
under nutrition reported a study conducted in West Bengal.16 The findings in the study in Karnataka17 reported that there is higher 
prevalence of under nutrition in adolescent girls; this is in consistent with the present findings. But the study findings of National 
Nutrition Monitoring Bureau (NNMB-2012)18 show that, among adolescent 12-17, the overall prevalence of thinness among girls was 
about 23% (CI: 21.3-24.1) and severe thinness was 6 percent only, which is not consistent the results of the RSOC survey. The NNMB 
found, proportion of thinness was highest in the States of Karnataka (32.7%), followed by Tamil Nadu (30.1%), Andhra Pradesh, 
Gujarat & Maharashtra (about 26% each), Uttar Pradesh and Madhya Pradesh (about 20% each) and observed lowest in the States of 
Orissa and West Bengal (about 13% each) and Kerala (16.8%). This may be due less number of sample size and partial coverage of 
states by the NNMB. The prevalence of under nutrition in the present study was 62.5% which was consistent to the study conducted in 
rural areas Dehradun district19and higher than the prevalence of under nutrition observed in various other studies20-21 

 
The RSOC 2013-14 shows substantial proportion of overweight or obese adolescents, together with continuing high overall 

levels of under-nutrition, produces a dual burden of nutritional disorders. The far-reaching consequences of under nutrition affect 
individual, family and the nation. According to the World Bank estimates, the malnutrition costs India at least US$10 billion annually 
in terms of lost productivity, illness, and death.22 This estimate shows the economic burden of the national government as well as 
family and individual. High prevalence of stunned growth of adolescent girls in India is a burden to achieve global nutrition target on 
stunting aims to achieve a 40 percent reduction between 2012 and 2025 in the number of affected children23.  

 
Conclusion  

 Interventions of international agencies to prove technical and financial support to implement programmes and schemes to 
reduce the high prevalence of stunted growth of adolescent girls in India. Improving women’s, children’s, and adolescents’ nutrition 
requires a range of policies, programmes, and interventions at different stages of life. It is important to include adolescent nutrition as 
an integral component in National Adolescent Health Strategies that are being formulated. Specific nutritional needs and 
considerations are required for efficient growth and development of adolescent girls and hence national government to grass root level 
Panchayat level institutions establish policies and strengthen interventions to ensure that pregnant and lactating adolescent mothers are 
adequately nourished. The behaviour to promote consumption of nutrient dense foods, especially foods rich in iron and micro nutrients 
should be encouraged among the adolescents. Healthy eating and lifestyle behaviours should be promoted and practiced, thereby 
preventing or not needed the onset of nutrition-related chronic diseases in adulthood. Undernourished adolescents would require 
further nutrition interventions, besides proper health care, to improve their health and nutrition status. While it is important to improve 
nutrition of both girls and boys, girls demand more attention because of their reproductive role. Where necessary, implement 
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supplementation strategies and consider fortification of wheat and maize flours with iron, folic acid, and other micronutrients in 
settings where these foods are major staples. Action should be taken to create a conducive environment that promotes physical activity 
to tackle sedentary lifestyle. Nutrition education and counselling make effective to improve health outcomes of adolescents through 
media and AWCs, educational institutions.  Health education programs for adolescents and women are needed to help them to 
understand the components of a healthy diet and to ensure adequate access to health services. Further research studies on socio-
cultural practices, dietary practices, intra-household food distribution, women’s physical activity patterns as well as life styles, 
seasonal food insecurity and other related factors are urgently required to obtain a fuller picture of high-risk populations. Adolescents 
should be acknowledged as a distinct category, with their own needs and capacities, rather than be subsumed within broader mother 
and child care programmes. Systems and structures must be put in place to monitor and evaluate outcomes for adolescents.  
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