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Introduction

Adolescent girls are the future mothers and their nutritional status has a direct impact on the health 
and well-being of future generations (World Health Organization, 2014; Patton et al. 2016). There are 
1.8 billion young people in the world out of which, approximately 880 million are adolescent girls and 
young women aged 15–24 years (United Nation Programme on HIV/AIDS). In India itself, there are 
approximately 111 million adolescent girls (United Nations Population Funds-India, 2011).

Poor nutrition during this stage can perpetuate the intergenerational cycle of malnutrition and can 
undo the cumulative benefits of good nutrition occurring in early life (Das et al. 2017). Until recently, 
the severity of stunting was thought to be limited to the first 1000 days of life, with minimal potential for 
recovery in later life (Onis and Branca, 2016). That is why, most research addresses stunting and related 
risk factors on children up to 5 years of age. However, this perspective is now being reassessed. Growing 
evidence from varied populations indicates that stunting can also occur up to 15 years of age (Teivaanmaki 
et al. 2015; Svefor et al. 2016). Under-nourished girls are automatically at a risk of being stunted mothers 
themselves who are likely to deliver low birth weight babies (Thame et al. 1997). Therefore, it is required 
to break the inter-generational deadly cycle of malnutrition providing a second opportunity for the girls 
to attain catch up growth with proper nutritional intake (World Health Organization, 2006).

Stunting and its association with predictor variables among 
Tibetan adolescent girls of  North India.

In India, malnutrition is a major public health problem among adolescents. Among 
various parameters of malnutrition, stunting is comparatively ignored among adolescents as 
its severity was thought to be limited in children up to 5 years of age, with minimal potential 
for recovery in later life. However, recent evidence  shows otherwise. The study aims to assess 
the prevalence of stunting and its association with socio-demographic variables. Somatometric 
measurements were taken on 276 adolescent school going Tibetan girls (13-18 years) in Kangra 
district, Himachal Pradesh. Data (socio-demographic profile) were collected using a proforma. 
Stunting was determined using CDC 2000 growth reference. Chi-Square test and binary 
logistic regression were done for statistical assessment using SPSS 20.0. The overall prevalence 
of stunting was reported to be 17.26%. Stunting was found to be statistically significant with 
age, physical activity, socio-economic status, wasting and thinness. Stunting has remained a 
neglected variable in adolescents which needs immediate attention. Poor socio-economic status 
and lower physical activity level can significantly increase the risk for stunting in adolescent 
girls which can lead to adverse impact on pregnancy outcomes as well on adolescent health.
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Globally, about 36% of adolescent girls in South Asia, 5% in Europe and 9.1% –32.4% in Africa are 
reported as stunted (Benedict et al. 2018). In India, nearly half of (47.0–47.4%) the adolescent girls 
are stunted (Medhi et al. 2007; Prashant and Shaw, 2009). Several national and international studies 
have established that there is a need to pay increased attention to stunting as a long-term nutritional 
deprivation and major public health problem among children and adolescents (Onis and Branca, 2016; 
Saxena and Saxena, 2011). 

Stunting is the outcome of poverty, poor maternal and childhood nutrition including protein energy 
malnutrition (United Nation Children Fund, 2011). It is known that height as a linear anthropometric 
measurement is influenced by several other factors such as genetic, environmental, socio-economic, 
demographic, dietary factors and maternal health (Abudayya et al. 2009; Herrador et al. 2014; Keino et al. 
2014; Zelellw et al. 2014; Tigga et al. 2015). Studies have already reported that these factors can hinder the 
catch-up growth and, therefore, can potentially increase the prevalence of stunted children and adolescents 
(Keino et al. 2014; Zelellw et al. 2014). Alongside, the adverse conditions of sanitation and lack of nutrition 
awareness also plays a significant determinant role in the prevalence of stunting in children and adolescents. 

The purpose of this study was to explore the prevalence and determinants of stunting among school 
going adolescent girls of Himachal Pradesh, India.  

Materials and methods

Study design:A cross-sectional survey was conducted among 276 Tibetan adolescent girls (13–18 
years) of district Kangra, Himachal Pradesh, India. After obtaining authorized consent from the school 
management, data were collected using stratified sampling technique. Ethical clearance was obtained 
from the Ethical Committee of Department of Anthropology, University of Delhi.

Anthropometric measurements were taken as per the standards provided by the International Society 
for the Advancement of Kinanthropometry (Marfell-Jones et al. 2012). Height was measured to the 
nearest 0.1 cm, using an anthropometric rod while weight was measured to the nearest 100g using a floor 
type weighing scale. For stunting,(stature-for-age), CDC 2000 percentile growth charts (Kuczmarski et 
al. 2000) for girls were used.

A pre-structured schedule was used to obtain socio-demographic variables including age, family 
type, and monthly income of the family. To assess activity patterns, a physical activity questionnaire for 
adolescents (PAQ-A) (Kowalski et al. 1997) was used. A modified BG Prasad scale (Pandey et al. 2019) 
was used to assess socioeconomic status. 

Statistical analysis was performed using SPSS Version 20 and MS-Excel. Frequencies and percentages 
were calculated for categorical variables, while continuous variables were expressed in terms of mean and 
standard deviation. Chi-square was employed to assess the relation of several risk factors with stunting. 
The binary logistic regression analysis was done to estimate the odds ratios (ORs) and 95% confidence 
intervals (CIs) to assess the possible differences and risk factors associated between those with an 
individual for being stunted and normal.  A p-value of <0.01 considered to be statistically significant.

Results

Trend in stature : Figure 1 represents descriptive statistics (Mean ± SD) of stature of Tibetan 
adolescent girls. The mean stature was reported to increase irregularly with age. The minimum stature 
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was found to be 153.46 cm at age 13 years while maximum stature was found to be 156.92 cm at age 18 
years. From 13 to 15 years i.e. middle adolescent period, a clear acceleration was seen but thereafter, the 
rate of increase slowed down. (Figure 1)

Assessment of Stunting (stature-for-age): Figure 2 shows the nutritional status in terms of stunting 
among Tibetan adolescent girls using CDC 2000 percentile growth charts. Minimum cases of stunting 
were reported from age group 13 years being (6.6%) while maximum cases were found in age groups 16 
through 18 years. It can be seen from Figure 2 that late adolescent girls (16 to 18 years of age) showed a 
large proportion of stunting as compared to young adolescent girls (13 to 15 years). (Figure 2)

Binary logistic regression analysis and associations of predictor variables with stunting: The results 
of the binary logistic analysis and the associations of predictor variables on the prevalence of stunting 
among adolescent girls (Table 1) showed that girls aged 16–18 years exhibited 2.6 times greater odds (95% 
CI=1.3272-5.1138; p<0.01) of being stunted than girls aged 13-15 years. Also, adolescent girls belonging 
to joint families exhibited 1.28 times higher odds (95% CI= 0.6840-2.4114) of being stunted than girls 
from nuclear families. Similar observations were made among girls belonging to lower socio-economic 
levels as they were at 6.4 times higher odds (95% CI=2.4416-16.7941; p<0.01) of being stunted than girls 
with higher socio-economic level. Not doing enough physical activity also resulted in having 19.23 times 
higher odds (95% CI=9.0890-40.6892; p<0.01) of being stunted than girls doing physical activity. The 
risk associations were found to be 0.18 times (95% CI= 0.0849-0.3896; p<0.01) and 0.21 times (95% 
CI=0.0915-0.4880;p<0.01) greater among adolescent girls who were wasted and thin, respectively. 

Table 1: Binary logistic regression analysis: Association of predictor variables with stunting among Tibetan adolescent girls.

Predictor variables
Stunting

χ2 OR 95% CI p-value
Yes (%) No (%)

Age

13-15 years® 14 (10.60) 118 (89.40) - 1 - -

16-18 years 34 (23.61) 110 (76.39) 8.108 2.6052 1.3272-5.1138 0.00*

Family type

Nuclear® 27 (15.97) 142 (84.03) - 1 - -

Joint 21 (19.62) 86 (80.38) 0.608 1.2842 0.6840-2.4114 0.43

SES

High® 38 (14.78) 219 (85.22) - 1 - -

Low 10 (52.63) 9 (47.37) 5.102# 6.4035 2.4416-16.7941 0.00*

PA

Yes® 13 (16.38) 200 (83.62) - 1 - -

No 35 (55.55) 28 (44.45) 82.761 19.2308 9.0890-40.6892 0.00*

Wasting

No® 16 (45.71) 19 (54.29) - 1 - -

Yes 32 (13.27) 209 (86.73) 22.381 0.1818 0.0849-0.3896 0.00*

Thinness

No® 12 (44.44) 15 (55.56) - 1 - -

Yes 36 (14.45) 213 (85.55) 13.23# 0.2113 0.0915-0.4880 0.00*
*p<0.01, #yate’s correction, ®-reference category
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Discussion 

The overall prevalence of stunting in the present study was found to be 17.7% which suggests that 
stunting is a conspicuous public health problem in adolescent girls in the study area. This prevalence 
could be explained by statistically significant association of stunting with several socio-economic and 
demographic variables.

Compared to this study, low prevalence of stunting is indicated by different regions of the world such 
as in Nepal-7.4%, Sudan-13.7%, Ethiopia-15% and South Asia-11.1% (Paudel et al. 2017; Mahgoub et 
al. 2017; Abate et al. 2020; Aguayo and Paintal, 2017). Among adolescent girls of Xizang (Tibet) a 
gradual decline was witnessed in the prevalence of stunting over the period time from 18.5% in 1995, 
25.8% in 2000, 16.9% in 2005 to 10.8% in 2010 (Jian and Ye, 2014). In different parts of India, higher 
levels of stunting were reported among adolescent girls such as in Karnataka- 48.57%, Jharkhand-54.5%, 
Bihar- 48.9%, West Bengal-43.6%, Orissa-44%, Maharashtra-48.37%, Andhra Pradesh-47% (Pavithran 
and Bant, 2018; Shome et al. 2014; Nair et al. 2017, Prashant and Shaw, 2009). Interestingly, Union 
territories are not far behind when it comes to stunting. A higher prevalence has been reported among 
adolescent girls from Delhi-29%, Lakshadweep-28%, Daman & Diu-34%, Pondicherry-24% and 
Andaman-31% (National Family Health Survey, 2017). On the other hand, similar or lower prevalence 
of stunting as compared to present findings were found in most of the Northern parts of India such as 
Punjab-19%, Himachal Pradesh-18%, Haryana-15%, Chandigarh-16% (National Family Health Survey, 
2017) and UP-19.5% (Singh et al. 2014). Such variations could be due to several factors primarily, large 
ethnic variations, socio-economic disparities, demographic situations, socio-cultural diversity and 
healthcare practices (Rengma et al. 2016). The basic reasons behind stunting are attributed to the long-
term cumulative poor health care and lack of sufficient intake of nutrients during the early stage of 
childhood (Tigga et al., 2015).

In the present study, adolescents aged 15–18 years exhibited significantly greater odds for being 
stunted than their younger counterparts (p<0.01). Similar studies had shown the significant risk factor 
of being stunted with the advancement of ages among adolescents (Rengma et al. 2016; Mondal and 
Sen, 2010a; Herrador et al. 2014). In another study from Ethiopia, adolescents aged 13–15 years had 
2.53 times significantly greater risk of stunting as compared to younger age groups e.g., 7–8 years 
(Zelellw et al.2014). The present results had shown a significantly greater risk of stunting among the 
adolescents belonging to the lower income group. Similar findings have also been reported from a 
number of other studies (Rengma et al. 2016; Abudayya et al. 2009; Mondal and Sen, 2010a; Leal et 
al. 2012; Sen and Mondal, 2012; Keino et al. 2014). Among adolescent girls of Assam, the prevalence 
of stunting (36.06%) was highest in lower socio-economic groups, which runs parallel to the present 
findings (Bhattacharyya and Barua, 2013). Similarly, in Maharashtra, the prevalence of stunting 
among adolescent girls was reported as 48.37% which according to modified BG Prasad classification 
increased from class I to V (Nair et al. 2017). The problem of stunting is persistent transversely among 
Indian adolescents as under-nutrition during adolescence affects all the linear mechanisms of growth 
processes (Mondal and Sen, 2010b). These underlying factors when combined with other variables 
can exponentially increase the risk for stunting among adolescent girls. In the present study, factors 
such as girls doing lower physical activity, being wasted or thin had significantly higher odds of being 
stunted (p<0.01) than their counterparts. There is lack of information regarding the effect of physical 
activity and other parameters of under-nutrition with stunting among adolescents worldwide. In one 
such study the comparison of the physical activity habits of the stunted children and adolescents with 
the normal children and adolescents did not show any statistically significant differences between them 
(Alshammari et al. 2017) Another study among children reported that being wasted increases the odds 
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of becoming stunted by 3.2 times (Schoenbuchner et al. 2019).

The present findings and the literature mentioned above indicate that the magnitude of stunting needs 
to be identified at early stages in life. If not, poor height attainment would result in women of childbearing 
age groups with greater risk factor for adverse pregnancy outcomes or intrauterine growth retardation 
(Victora et al. 2008; Sen et al. 2020). The problem of stunting in this age group is much bigger than thinness 
(Bhargava et al. 2020). The underestimated parameter stunting among adolescents has been considered as 
irreversible, but this can be undone. There is a need for nutritional interventions for improving adolescent 
nutrition in India, which is largely neglected. Improved adolescent health is significant to prospective 
mothers for better pregnancy output and better health of infants and adolescents. 

Conclusion

Stunting in adolescents has received less attention as a public health problem in India. It often goes 
unrecognized in communities where it is common and gets no particular attention. Though the first 
1000 days are critical for growth and development in infants, growth may continue to falter beyond this 
period. Still, there is a potential for catch up growth in adolescence which, with given intergenerational 
consequences, becomes more imperative in adolescent girls. The high levels of stunting among them 
indicate a lost opportunity for undoing the damage of normal growth and development. Adolescents, 
living in poverty and the less developed conditions continue to suffer nutritional deprivation. 
Nevertheless immediate priority should be given to set up intervention programmes focusing on 
comprehensive dietary supplements, nutritional awareness, utilization of healthcare services, better 
economic opportunities, regulation of required physical activity among adolescents and regular follow-
up of these investigations to ameliorate the malnutrition among future generations.
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Figures

Figure 2: Age-specific prevalence of stunting (stature-for-age) among Tibetan adolescent girls.

Figure 1: Age specific descriptive statistic (Mean±S.D) of stature among Tibetan adolescent girls
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