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Abstract 
Introduction: Adolescence is a critical stage of the life cycle in one’s life. The presence of malnutrition 

during this stage of the life cycle can seriously hamper one growth and development and may deprive the 

nation of its demographic dividend.  

Methodology: A descriptive cross-sectional study was done among 300 adolescent residing in the rural 

field practise area of SMIMS. 

Results: The study found that 21.7% of adolescent had thinness while 13% were overweight/ obese. The 

odds of thinness were found to be higher among females, and those who were SC by caste. It was seen that 

socioeconomic status (middle class and below), and social problems in the family are strong predictors 

for thinness. Adolescent belonging to early adolescent age group (10-14 years), males and those who 

were OBC by caste had higher odds of being overweight/obese. It was seen that poor lifestyle habits such 

as inadequate physical activity, increase consumption of junk food and higher screen time daily are 

strong predictors for overweight and obesity. 

Conclusion: The study finds that adolescent study participant in the field practice area of SMIMS suffers 

from the dual burden of malnutrition. Females and Socioeconomic determinants are important ecological 

factors for thinness while poor lifestyle habits are an important predictor for the development of obesity 

and overweight among the study population. 
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Introduction 

Adolescent "An Age of Opportunity" a pivotal 

time in individual's life to build upon the 

development of the first decade, navigate the risk 

and vulnerabilities and to set upon the path to 

fulfilling their potential
[1]

.
 

The United Nation 

Organisation defines an individual between age 

10-19 years as an adolescent 
[2].

. Early (10- 14 

years) and Late adolescent (15-19 years) are the 

two distinct stages of this part of the life cycle
[1].

. 

It is vital that at this difficult stage they have a 

safe environment in which they can have good 

cognitive, emotional, social and psychological 

transformation are not forced into adult roles and 

have full support at home, school and in the 

community. "Adolescence" is the age of 

opportunities for those withstanding these risk 

make their way in the world of work and further 
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education. They develop their own identity and 

start engaging with the world around them and 

shaping it for the better future.Nutrition is the 

foundation for human development by reducing 

susceptibility to infection, reducing morbidity, 

disability and mortality. Proper nutrition enhances 

lifelong learning capacity and adult productivity 
[3].

. The nutritional vulnerability is high during the 

adolescent period. During this period of life cycle 

exposure to undernutrition, micronutrient 

deficiency, and obesity is common. Inadequate 

nutrition during this critical phase of the life cycle 

will retard the physical and sexual maturation.  

Adolescent population in India is 243 million 

constituting 21.4% of the total population
[4].

. India 

lives in its villages despite the sharp decline in the 

growth rate of   

 

Objectives 

The primary objective to the present study was to 

assess the nutritional status of adolescent 

population residing the rural field practice area of 

SMIMS and to study various ecological factors 

related to malnutrition and their association if any. 

 

Materials and Methods 

This community based descriptive cross sectional 

study was done among adolescent population 

residing in the rural field practice area of SMIMS 

from January 2017 to December 2017. The study 

protocol was submitted to the Research Protocol 

Evaluation Committee (RPEC) and Institutional 

Ethics Committee (IEC) of SMIMS for approval. 

The study was carried out after approval from the 

committee Adolescents whose parents gave 

consent for the study were included in the study. 

A sample size of 300 adolescent was selected 

using the formula 4pq/d
2
, assuming the prevalence 

of undernutrition to be 40% based on study done 

Dey et al 
[14].

in the rural block of Darjeeling, with 

95% C.I and 15% relative precision and 

considering 10% non-response rate. A four stage 

sampling methods was carried out  to collect the 

desired sample from a sampling frame of 5183 

adolescents living  at 1197 households in the rural 

field practices area of SMIMS (Figure 1). The 

selected household were visited and purpose of 

the study was explained to them verbally in the 

local language and informed written consent was 

taken the parents and assent was obtained from 

the study participants. Data collected  was entered 

into pre tested pre designed questionnaire. General 

physical examination, anthropometric 

measurement, and systemic  examination was 

done and BMI for age and Z score  calculated. 

 

Results 

Majority (65.3%) of study participants had normal 

nutritional status followed by thinness (21.7%) 

and overweight/ obesity (13%) (Graph 1). The 

odds of thinness were found to be higher among 

females, and SC status (Table 1). On building 

model using hierarchal binary logistic regression 

it was seen that lower socioeconomic status and 

social problems in the family are strong predictors 

for thinness. The model had the Negelkerke R
2
 

value of 0.49. The ROC curve ( 

 

 

Figure 2) for this model for thinness showed the 

AUC to be 0.894. 

Further participants in early adolescent age group, 

males and those who were OBC by  caste had 

higher odds of being overweight/obese. On 

building model using hierarchical binary logistic 

regression  

Table 2) it was seen that poor life style habits such 

as inadequate physical activity, increase 

consumption of junk food and higher screen  time 

daily are strong predictors for overweight and 

obesity. The Negelkerke R
2
 for the model was 

0.436.The ROC curve for this model showed a 

AUC of 0.89 (Figure 3). 
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Figure 1: Graphical representation of Multi stage sampling done for the Study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1: Nutritional Status of the study participants 

Five health care centre were randomly chosen by simple random 

sampling  (lottery method ). 

Total number adolescents population to be enrolled in the study   

from each subcentre was calculated using PPS method  

A line listing of all households with adolescent population  in the 

chosen health care facility is made and households are chosen by 

systematic random sampling 

From each house hold one adolescent in chosen , if the house hold has 

more than one adolescent then the study subject is chosen  by the 

adolescent who is present in household during the visit or  by simple 

random sampling (lottery method) if more than one are present during 

the visit . 

Stage 1 - Simple random sampling 

Stage 3- Systemic random sampling 

Stage 4: Simple random sampling 

Stage 2 -Population proportion to size 

sampling 

 A Sampling Frame of 5183 adolescents living in 1197 household  

under care of 9 health centre ( 1 PHC and 8 PHSC) 
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Table 1: HierarchalBinary logistic regression model for predictors of Thinness 

Variable Categories Thinness 

n (%) 

Model 1 

AOR (95%CI) 

Model 2 

AOR (95%CI) 

Age Groups 

10-14 

(Early Adolescent) 
22(33.8) 

1 1 

15-19 

(Late Adolescent) 
43(66.2) 

1.6(0.8-2.9) 3.3(1.2-8.8) * 

Gender 
Male 23(35.4) 1 1 

Female 42(64.6) 2.1(1.6-3.8) 1.9(0.8-4.3) 

Religion 

Hindu 40(61.5) 1 1 

Buddhist 12(18.5) 0.59(0.2-1.4) 0.2(0.5-0.8) 

Muslim 5(7.7) 2.7(0.8-9.5) 1.8(0.3-11.3) 

Christian 8(12.3) 1.2(0.4-3.8) 0.4(0.07-2.2) 

Caste 

General 21(32.3) 1 1 

ST 10(15.4) 1.0(0.3-3.2) 1.2(0.2-6.1) 

SC 24(36.9) 2.8(1.3-6.3) 3.0(1.0-9.1) * 

OBC 10(15.4) 1.2(0.49-2.9) 2.4(0.7-7.9) 

SES 
Upper Middle and above 1(1.5)  1 

Middle class and below 64(98.5) 60.0(19.9-183.3.0) 

Social Problem in 

family 

Absent 24(36.9) 1 

Present 41(63.1) 4.4(1.9-10.2) 

Negelkerke R
2
  0.112 0.497 

 

Table 2 :Hierarchal Binary logistic regression model for predictors of Overnutrition/obesity 

Variable Categories Obesity/overweight 

n (%) 

Model 1 

AOR (95%CI) 

Model 2 

AOR (95%CI) 

Age Groups 

10-14 

(Early Adolescent) 
24(61.5) 

3.1(1.4-6.6) 6.6(2.4-18.2) 

15-19 

(Late Adolescent) 
15(38.5) 

1 1 

Gender 
Male 28(71.8) 3.3(1.5-7.2) 3.1(1.3-7.5) 

Female 11(28.2) 1 1 

Religion 

Hindu 23(59) 1 1 

Buddhist 14(35.9) 2.1(0.65-2.3) 2.2(0.5-8.8) 

Muslim 1(2.6) 0.56(0.06-7.3) 1.0(0.8-13.2) 

Christian 1(2.6) 0.4(0.04-3.4) 0.16(0.1-2.3) 

Caste 

General 11(28.2) 1 1 

ST 13(33.3) 1.2(0.3-5.1) 1.3(0.27-6.8) 

SC 4(10.3) 0.6(0.1-2.4) 2.1(0.4-10.6) 

OBC 11(28.2) 3.0(1.1-8.3) 8.8(2.3-33.6) 

Physical activity 
Adequate 5(12.8)  1 

Inadequate 34(87.2) 10.5(3.3-32.6) 

Weekly <3 times a week 4(10.3) 1 
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consumption of 

Junk Food 
> 4 times a week 35(89.7) 

6.8(2.0-22.6) 

Daily Screen Time 
<120 minutes daily 6(15.4) 1 

>120 minutes daily 33(84.6) 3.1(1.0-9.6) 

Negelkerke R
2
  0.179 0.436 

 

 

 

 

 

 

 

 

Figure 2: ROC curve for the Model 2 for predictor of thinness 

 
 

Figure 3: ROC curve for Model 2 for predictors of Overweight/ Obesity 

AUC=0.89 
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Discussion 

The present study done among adolescents 

participants residing in the rural field practice area 

of SMIMS suffered from dual burden of 

malnutrition . The important predictor for thinness 

were female, low socioeconomic status of study 

participant and social problems in the family. On 

the other hand the important predictor for over 

nutrition were begin male, inadequate physical 

activity, increase consumption of junk food and 

increase daily screen time daily. 

The burden of thinness was found to 21.7% in this 

study. Studies
[7,8,9].

done else were  in India had 

documented the prevalence of  thinness to range 

from 15.7% to 34.3% . 

Similarly the prevalence of overweight/obesity as 

revealed by other studies ranges from 8.13% to 

21% which is similar to our present study to 

studies conducted in India
[11,12,13].

.  

Several studies 
[8,9,10].

conducted among adolescent  

in rural part of India had shown that  girls, SC 

caste, low socioeconomic status and social 

problem in the family are major determinants for 

thinness. Studies have also shown that among 

adolescent 
[11,12,13].

 poor  life style habits (like 

inadequate  physical activity, increase 

consumption of junk food  and increase daily 

screen time) are major    determinants for 

overweight/obesity which  is similar to finding 

in our study.  

 

Conclusion 

The present study find that adolescent living in the 

rural field practices area of SMIMS suffer from 

dual burden of malnutrition.  Female gender and 

socioeconomic determinants are important 

ecological factors for thinness while poor life style 

habits are important predictor for development of 

obesity and overweight among the study 

population. 

 

Recommendation 

The prevalence of undernutrition in the study 

participants was high when compare with 

overnutrition. There is a need to strengthen the 

ICDS network to include both adolescent boys 

and girls. The ICDS should serve as a focal point 

of nutritional education among the teenage 

population. The prevalence of obese and 

overweight adolescent is low when compared to 

the various part of the country, but with increasing 

consumption of junk food, and a decrease in 

physical activity this is going to be a public health 

problem in future. The ban of high sugar high salt 

and high energy food in school campus and 

AUC=0.88 
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encouraging adolescence participation in physical 

activity could help tackle the problem. 

 

Limitation 

The present study is carried out only in one rural 

field practice area, and the result of this study 

cannot be applied to the entire state of Sikkim. 

The chemical estimation for various other 

nutrients level in the blood sample of study 

participant is not done due to financial constraints. 

The study participants who are found to be 

overweight and obese have not been tested for any 

adverse effects for over nutrition, like deranged 

lipid profile, or high serum C reactive protein 

levels. 
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