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Introduc�on

Nutri�on is one of the key factors that affects every sphere 

of human health. Its effect on physical and cogni�ve 

development is vital for performance and produc�vity 

especially among the children and adolescents. Hemoglobin 

and body mass index (BMI) are key factors to assess the 

nutri�onal status among adolescents.  

Objec�ves

This study aims to examine the nutri�onal status and its 

associated factors among school-going adolescents

Methodology

Descrip�ve cross-sec�onal study design was adopted with 

sample size 810 involving 11 to 17 years' school going 

adolescents in Eastern Development Region of Nepal. 

Mul�stage probability sampling technique was used to draw 

the sample and pre-designed structured ques�onnaire and 

standard measurement tools were used to assess the 

nutri�onal status. Ethical approval and wri�en informed 

consent were taken from concerned authori�es. Data were 

entered in EPI Data and analyzed by SPSS. Chi-square test 

was used to find associa�on.

Results

Among 810 adolescents, 52.5 % were females and 47.5 % 

were males. The mean age of par�cipants was 14.5 years. 

Mean hemoglobin and BMI were measured 11.13 mg/dl 

with SD 1.57 and 18.87 with SD 2.79 respec�vely. Varia�on 

measured significant by sex, ethnicity, parents' educa�on, 

family type and ecological belts for BMI (p<.05). Similarly, 

age, sex, ethnicity, property index, parents' educa�on and 

occupa�on were significantly associated with hemoglobin 

(p<.05).

Conclusion

The low BMI as well asanemia were widely prevalent among 

school-going adolescents in Eastern part of Nepal. The 

females had be�er BMI than males but males were less 

anemic than females.
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INTRODUCTION

Good nutri�on is prerequisite for op�mal health; fundamental 
to child growth and development as well as in the 

1preven�on and recovery of any disease.  Nutri�on is one of 
the key factors that affects every sphere of human life and 
determines the quality of life. It is also an important health 
indicator to assess the health status and morbidity pa�ern 

2-4 of any specified area and popula�on. Nutri�onal intake 
affects health and cogni�ve development; is vital for both 

5,6 academic performance and produc�vity. Malnutri�on 
contributes to an es�mated 200 million children failing to 

7a�ain their full development poten�al . Many children and 
adolescents become stunted, wasted and under weight due 
to severe under nutri�on, leading to hampered cogni�ve 

8,9 and physical development. These condi�ons also lead to 
increased risk of morbidity and mortality par�cularly from 
infec�ous disease such as diarrhea and pneumonia. Iron and 
Iodine deficiencies along with stun�ng and under weight 
contribute children not achieving their full poten�al. At the 
same �me, overweight and obesity in children and adults 

10have been increasing rapidly in all region of the world.

A cross-sec�onal study conducted by Singh P et.al revealed 
the prevalence of Iron deficiency anemia among children 
was 65.6% in Biratnagar city of Nepal, comprising 62.4% 
among rural and 70% among urban and 52.3% among males 

11and 78.3% among females.  Another community based 
study on school going adolescents in 2009 carried out by 
Baral KP and Onta SR revealed that the overall prevalence of 
anemia among adolescents was very high (65.6%). Among 
female adolescents (78.3%) the figure was s�ll high; more 
than 25.0% higher than males (52.3%). Difference between 

7rural and urban anemia found striking.

Although malnutri�on being a serious public health 
problem, in most of the developing countries including 
Nepal, there are rare studies on the prevalence and severity 

12,13 of malnutri�on among adolescents in Nepal. Studies 
focusing on the nutri�onal status of adolescent girls 
comparing with adolescent boys are probably not available 
in the region. Therefore, this study aimed to dig out the 
magnitude, pa�ern and severity of malnutri�on among 
adolescent girls and its comparison with boys in Eastern 
Development Region of Nepal. 

METHODOLOGY

Descrip�ve cross-sec�onal study design was adopted in this 
study. The sample size in this study was 810 school going 
adolescents aged 11 to 17 years. Sample size was calculated 
by using following formulae considering 50% prevalence:

2 2n= 2*Z  PQ/d
 2 2n= 2*(1.96) *50*50/(5)     = 800

Here, extra 10 samples were taken to address incompleteness 
so total sample size was 810. The sample size was mul�plied 
by 2 in order to reduce the design effect of the study.

Where, P=50%, Z=1.96 in 5% level of significance and 10 % 
rela�ve permissible error has been considered.

The study sample was obtained using mul�stage cluster 
sampling technique. In the first phase, five districts 
(Morang, Siraha Ilam, Udayapur, and Sangkhuwasabha) 

were selected by using probability sampling technique; one 
from mountain and two from each Hill and Terai to 
represent all ecological belts of Eastern Development 
Region. In second stage, three schools from each district 
were selected randomly from the list of total schools. Equal 
numbers of sample size were generated from each district; 
however, in two districts we got five more samples than 
required. Therefore, 40-45 par�cipants were selected from 
each selected school by using simple random sampling 
technique. Ques�onnaire was developed by taking 
consulta�on with three subject and research experts. 
Ethical approval was obtained from ethical board of Nepal 
Health Research Council and wri�en consent was taken 
from each par�cipants and parents to par�cipate in the 
study. Direct interview was done and standard weigh�ng 
machine and measuring tape were used to measure the 
height and weight of the par�cipants. Valid hemoglobinometer 
was used to measure the hemoglobin. Collected data were 
checked for its consistency. BMI and anemia category were 
made according to the WHO criteria for Asian countries. 
Data were entered in EPI data so�ware then transferred to 
SPSS (version 16) for sta�s�cal analysis. Frequency tables 
and cross-tables were generated as per necessary and chi-
square-test was applied to examine the effect of variables.

RESULT

The study measured Body Mass Index (BMI) and 
hemoglobin of the adolescents as the indicator of 
nutri�onal status. Among 810 adolescents, less than half 
(45.4%) were found with normal BMI status and the rest 
were undernourished (47.3% had low BMI and 7.3% were 
overweight and obese). Similarly, only about one-forth 
(26.5%) adolescents had normal Hemoglobin level and the 
remaining 73.5% were measured anemic. About 30% had 
mild anemia, 41% moderate and 2.5% had severe anemia 
(Table 1). 

Table 1:  BMI and Hemoglobin Level of the Respondents

Kafle TK et al

Table 2 displays the status of BMI by age, sex and ethnicity. 
The BMI was found be�er among late adolescents in 
comparison to early adolescents. More than half (52.4%) 
adolescents between the ages 15-17 years were found with 
normal BMI and it was 38.1% among age group 11-14 years. 
Similarly, 55.8 percent early adolescents had low BMI and 
the same figure was 39.2% among late adolescents. The 
propor�on of overweight and obesity was also higher among 
late adolescents (8.4%) than early adolescents (6.1%).
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Table 2: Distribu�on of Respondents' Body Mass Index 
(BMI) by Age, Sex and Ethnicity

Table 3: Distribu�on of Respondents' Body Mass Index 
(BMI) by Parents' Educa�on and Occupa�on

Table 4: Distribu�on of Respondents by Hemoglobin Level 
and demographic variables

Kafle TK et al

Table 3 presents the status of BMI of adolescents according 
to their parent's educa�on and occupa�on. There was no 
significant difference observed in BMI status of adolescents 
according their parents educa�on (p>.05). However, higher 
propor�on (53.2%) of adolescents had normal BMI whose 
father had higher educa�on. Similarly, higher percentage 
(51.4%) of adolescents had normal BMI whose fathers' main 
occupa�on was service. However, the difference was not 
significant in BMI by parents' occupa�on (p>.05). Nearly 
three adolescents in every five (57%) had normal BMI whose 
mothers were homemakers followed by mothers' service 
occupa�on (49%).

While observing the Hemoglobin of adolescents by different 
socio-demographic characteris�cs, the sex, fathers' and mothers' 
educa�on as well as property index were found posi�vely 

associated with normal Hemoglobin level. Adolescents with 
high property index had be�er Hemoglobin (33% normal) as 
compared to medium (27.8% normal) and low (19.8% 
normal) property index (p<.01). Similarly, the males had 
be�er hemoglobin level than the females (p<.05). 
Adolescents with educated father and mother had be�er 
hemoglobin level as compared to primary level or less 
educa�on (Table 4 & 5).

Table 5: Distribu�on of par�cipants by Hemoglobin level 
and parents educa�on and  occupa�on.
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Table 6: Distribu�on of hemoglobin level by selected 
socio-demographic variables

DISCUSSION

The study aimed to assess the nutri�onal status of school 
going adolescents through anthropometric measurements 
and hemoglobin level. The result revealed mean BMI of the 
study par�cipants was calculated 18.87 with SD 2.79. 
Significantly higher propor�ons (47.3%) of adolescents were 
underweight and only 45.4% had normal BMI. Nutri�onal 
status of adolescent were low among both urban and rural 
areas, but severe thinness were higher among of rural 
(39.3%) compared to urban (37.5%) adolescents. Among 
various socio-demographic variables the age, sex, ethnicity, 
ecological belt, and meat/fish/egg consump�on were found 
significantly associated in bivariate analysis of BMI in the 
present study. The adolescents with highest property index 
(forth quar�le) and who consumes fruits, meat/fish/egg and 
dairy products more frequently had be�er BMI. The findings 
of Kedir Teji et al, also supports the present finding; he found 
the factors independently associated with stun�ng were 
place of residence, father's occupa�on, source of drinking 

14water and age of the adolescents.  This findings also similar 
with present study. Another study done by Kurz KM (1996) 
analyzed mul�ple studies in nutri�onal studies of 10 to 18 
years adolescents and concluded the slow growth was 
common in 9 studies (27-65%). Low body mass index (BMI) 
was high (23-53%) in 3 studies. It was surprising that boys 
had a BMI 2 �mes lower than that of girls rela�ve to sex-

15specific data.  In present study too the BMI of males was less 
than the females showing more thinness among male 
adolescents. A study finding of WHO (2006), conducted in 
ten South-East Asian countries revealed the similar pa�ern. 
The prevalence of protein energy malnutri�on (PEM) is high 
in most countries of the Region. All countries had a very large 

number of undernourished (underweight and stunted) 
16preschool children.  The finding of Na�onal Nutri�on 

Survey 2013 in Afganistan on nutri�on status of adolescent 
girls (10-19 years) keeps contradic�ons in the status of 
obesity however supports the status of underweight. They 
reported that 8.0% of the adolescent girls were thin and 
1.5% was severely thin. Furthermore 11.6% of adolescent 
girls were overweight and only 2.7% were obese. Among 
women of reproduc�ve age (15-49 years); at na�onal level 
9.2% of women were thin or undernourished (BMI <18.5 

2 17kg/m ).  This finding also match with present finding in 
many aspects. 

The mean Hemoglobin of the adolescents was found 11.13 
with SD 1.57 in present study. About three-forth (73.5%) 
adolescents found anemic and only 26.5% adolescents had 
normal Hemoglobin level. Among anemic, about 30% were 
mild, 41% were moderately anemic and 2.5% were severely 
anemic. A cross-sec�onal community based study on 
school going adolescents in 2009 carried out by Baral KP 
and Onta SR revealed the similar results. They found the 
overall prevalence of anemia among adolescents was very 

7 high (65.6%).  Another study conducted by Kanodia P (2016) 
also found the overall prevalence of anemia was 51.3% 

18among adolescents.  Singh P et al (2013) conducted a 
hospital-based study in Far Western Nepal and found that 
the overall prevalence of anemia was 52% for both males 
and females. He also found the mean and SD of hemoglobin 
was 9.85±1.87 gm/dl among anemic popula�on and it was 

11 12.32±2.41 gm/dl among total popula�on.  These findings 
are a bit contradictory with present findings, however the 
trend was similar. More anemic adolescents were observed 
in present study and it could be due to more exposure to 
junk food these days.  Kurz KM analyzed mul�ple studies 
and finding was that anemia was the most important 
nutri�onal problem. Anemia prevalence was high in four 
studies (55% in India, 42% in Nepal, 32% in Cameroon, 48% 

5
in Guatemala).  The finding of above mul�ple studies also 
keep similarity with the present finding. 

Higher percentage of adolescents (31.5%) were found in 
this study with normal hemoglobin who consumed dairy 
products daily. Higher percentages of adolescents (43.2%) 
were also found having normal hemoglobin level who 
consumed pulses daily and meat/fish mostly (28.9%) but 
the associa�on was not found significant. However, factors 
like fathers educa�on did not have a significant impact on 
occurrence of Anemia.  

Sex, property index of the family, the ecological belts and 
mothers' educa�on were posi�vely associated with 
hemoglobin. The females had significantly poor hemoglobin 
as compared to males. A cross-sec�onal community based 
study on school going adolescents in 2009 carried out by 
Baral KP and Onta SR revealed the similar results. Among 
female adolescents, the figure for anemia was high (78.3%) 
than males (52.3%). Difference between rural and urban 
anemia found striking. Accoun�ng 83.7% and 71.9% of 
female adolescents were found anemic in urban and rural 
areas respec�vely. The prevalence of anemia among early 

Kafle TK et al

Table 6 displays the status of Hemoglobin level of 
adolescents by number of siblings, type of family and 
ecological belt. Adolescents who did not have siblings had 
be�er hemoglobin (34.8% normal) level as compared to 
those having siblings i.e. 1 to 3 (25.9%), 4 and more (26.4%) 
respec�vely. However, the difference was not significant. 
Type of family also had no significant effect on hemoglobin 
level. Adolescents who were from Hill ecological belt had 
be�er hemoglobin level (33% normal) followed by 
Mountain (30.6 % normal) but the adolescents of Terai had 
poor hemoglobin level (17.8% normal), (p=.001).
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adolescent males was found higher (age group of 10-14 
years) with 64.3 % in rural and 71.4% in urban area. In the 
same age group, 85.7% of the female adolescents in the 
urban and 77.8% of the same in the rural areas were found 

7anemic.  Kanodia P (2016) conducted a study and found that 
the overall prevalence of Anemia was observed 51.3%. The 
prevalence was significantly more in pre-menarche age and 
undernourished girls (p<0.05). However, factors like diet 
(vegetarian/non-vegetarian), worm infesta�on and parental 
educa�on did not have a significant impact on occurrence of 

18Anemia.  This finding keeps some contradic�on with 
present finding. Singh P et al, conducted a hospital-based 
study and found compa�ble results with present finding; the 
overall prevalence of anemia was 52% for both males and 

11females.  Dubey RK et al conducted a hospital based 
retrospec�ve study to determine the prevalence of anemia 
in adolescent females and found that out of 1888 subjects 
793 adolescents (42%) were diagnosed as anemic; 59.14% 
being mildly anemic and 32.02% moderately anemic while 

198.82% suffered from severe Anemia.   Another finding by 
Jha Vijay Kumar and Gupta P also supports the present 
finding. He found that the overall prevalence of anemia was 

20found to be 68.8%.

CONCLUSION

The prevalence of overall iron deficiency anemia among 

school-going adolescents was 73.5%. About 30% were suffering 

from mild, 41% from moderate, and 2.5% from severe 

anemia. The prevalence of overall underweight and 

overweight was 54.6%. Among them, 47.3% had low BMI, 

and 7.3% had overweight/obese. Only 45.4% had normal 

hemoglobin level. Age, sex, ethnicity, mother's occupa�on, 

ecological belt, and father's educa�on found significantly 

associated with BMI status of adolescents. 

Similarly, age, sex, ecological belt, and mother's educa�on 

found significant with hemoglobin level. Males had be�er 

hemoglobin level than females. Adolescents with higher 

level of mother's educa�on had be�er hemoglobin level.

RECOMMENDATIONS

s Policy needs to formulate to encourage healthy food 

habit and discourage regular consump�on of junk foods 

to the children and adolescents.

s Different training and workshops should lunch to make 
the parents aware regarding the value of nutri�on.

s School based nutri�onal interven�ons recommended to 
provide the most effec�ve and efficient way to reach 
school-going adolescents' nutri�on.

s Large scale research is essen�al to dig out the real 
problem of adolescents, especially the girl adolescents in 
Nepal as well as other developing countries so that 
Governments and other agencies can develop policies 
and programs for nutri�on.

LIMITATION OF THE STUDY

s This study based on the sample survey of only 810 
adolescents of 10-17 years, a�ending schools; the 
conclusion of this study may not represent the out-
school adolescents. 

s Nutri�onal status was examined through height, weight, 
and hemoglobin; other forms of nutri�on was not 
covered.

s This study was confined only within selected districts of 
Eastern Development Region of Nepal and so may not 
represent the characteris�cs of the whole country.
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