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INTRODUCTION 

The World Health Organization (WHO) defines 

adolescents as the population of 10 to 19 years of 

age.1 Adolescents learn and adopt new knowledge 

and practices more easily and generally these are 

long lasting with impact on next generation. 

Anemia is one of the most prevalent conditions in 

the world and iron deficiency is the most common 

cause for it among all the others. According to 

WHO anemia is defined as  if hemoglobin less than 

11 g/dl for children below six years and less than 12 

g/dl for children more than six years of age.2 A 

WHO report shows that 52.0% of pregnant and 

around 35.0 to 40.0% of women are anemic in 

developing countries due to iron deficiency.3 The 

situation in Nepal is more severe where 36.0% age 

15 to 49, 42.0% pregnant and 40.0% lactating 

women are reported anemic4. A few studies carried 

out among adolescent girls in Nepal reported that 

prevalence ranges from 42 to 60.0%.5-8 Anemia 

among adolescents is important because (1) it 

covers large group of population, (2) Iron reserve 

subsequently helps adolescent girls for better 

reproductive outcome and (3) Deficiency and 

sufficiency of iron cause difference in performance 

as well as education achievement of both sexes. 9-12 
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Adolescent period is the developmental period 

between the childhood and the adulthood, a time of 

rapid biological, cognitive and psychosocial 

maturation occurs.13, 14 Hence the objective of the 

study was to determine prevalence and distribution 

of anemia among adolescent girls in eastern part of 

Nepal. 
 

MATERIALS AND METHODS 

This was a cross sectional study conducted over a 

period of one year ( from January 2013 to 

December 2013) among 433 school going 

adolescent girls of government schools of Dharan 

municipality (a small town at an altitude of 349m 

from sea level) who were between 10-19 years of 

age, unmarried, non-lactating, and non-pregnant. 

Those with history of chronic disease, tuberculosis, 

chronic diarrhea, chronic renal failure, peptic ulcer, 

thalassemia, aplastic crisis, malignancy or those 

with history of severe illness requiring 

hospitalization within the past two weeks or those 

not fitting the above mentioned criteria were 

excluded from the study. The Adolescent age group 

was defined as children between 10-19 years of age. 

This age group was sub-divided into early 

adolescence (10 -13 years), mid adolescence (14-15 
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years) and late adolescence (16-19 years).13 All 

relevant data including age, education, parental 

education and occupation, socioeconomic status 

including housing, overcrowding, drinking water, 

excreta disposal, Diet (vegetarian/non vegetarian), 

worm infestation, menstrual bleeding, etc were 

recorded and entered in a predesigned proforma. 

Physical examination was done and findings like 

pallor, icterus, lymphadenopathy, edema, 

hyperpigmentation, nail changes, petechiae, 

ecchymoses, eye changes or any systemic 

abnormalities were recorded. The height weight and 

BMI was measured using standard techniques. 

Venous blood samples were collected in EDTA 

vials and sent to the central laboratory of BPKIHS. 

Hemoglobin estimation was done by using 

cyanmethaemoglobin method. Prevalence of 

anemia was calculated as per WHO cut-off 30. 

According to WHO anemia is defined as   

hemoglobin less than 11 g/dl for children below 6 

years and less than 12 g/dl for children more than 6 

years of age.2 The data was analyzed using SPSS 

software. Student’s t- test was used for comparison 

of data showing normal distribution, Man-Whitney 

U test for non Gaussian distribution and Chi- square 

test for comparison of categorical variables between 

anemic and non-anemic. A p value of <0.05 was 

considered significant.  

Ethical issues: The study was started after the 

approval of the Institutional Ethical Review Board. 

Written Informed consent in local language was 

taken from the respondent, and the head of the 

school prior to their involving in the study. 

 

RESULT 

The study population comprised maximum number 

of late adolescent age group girls 242(55.9%), 

followed by 153(35.3%) early adolescent age group 

girls and 38(8.8%) mid adolescent age group girls. 

The prevalence of anemia was found to be 222

(51.3%) among the study population. (Table1) 

LVDD was found to be highly statistically 

significant (p=0.002). Concentric LVH was 

detected in 22(18.33%) patients in our study.    

Anemia  was  found to be more prevalent in  early 

adolescent age group girls 100(65.4%) as compared 

to  late and mid adolescent age group 110 (45.5%)  

and  12 (31.6%) respectively (Table.2). 65.4% of 

the early adolescent girls were found to be anemic 

as compared to 45.5% anemic girls of late 

adolescent age group.  

Out of total study population, 23 (5.3%) adolescent 

girls were vegetarian and 410 (94.7 %) adolescent 

girls were non- vegetarian girls. The Prevalence of 

anemia was high in vegetarian adolescent girls 16 

(69.6%). But this value was statistically not 

significant. (P value =0.05.) (Table.3). History of 

worm infestation was present in 91 (21%) 

adolescent girls. The prevalence of anemia was 

almost equal in both groups, who had history of 

worm infestation and who had no history of worm 

infestation, 48 (52.7%) and 174 (50.9%) 

respectively. This value was also not statistically 

significant. (P value = 0.05.) (Table.3).Total 153 

(35.3%) adolescent girls were in pre- menarcheal 

age group and 280 (64.7%) adolescent girls were in 

menarcheal age group. All early adolescent age 

groups girls were in pre-menarcheal group; they 

had not yet attainted menarche. But the prevalence 

of anemia was statistically significant in pre- 

menarcheal age group girls 100 (65.4%) compare to 

menarcheal age group girls 122 (43.6%). (P value is 

< 0.05) (Table.3). Among total study population 

122 (28.2%) adolescent girls were under-nourished, 

277 (64.0%) adolescent girls had normal weight for 

their age and 34 (7.8%) adolescent girls were 

overweight. The prevalence of anemia was 75.4% 

in under-nourished adolescent girls. This value was 

statistically significant. (P=0.000) (Table.3) There 

was no significant relation of parent’s education 

with the prevalence of anemia. (P=.0.05) (Table.3) 

 

DISCUSSION 

The prevalence of anemia in adolescent girls was 

found to be 51.3% in the present study. The various 

studies done in similar setting in similar geographic 

region, reported the prevalence of anemia among 

adolescent girls in the range of 40% to 60%.14-18,22 

The prevalence of anemia was reported in the range 

of four to 10.5% from developing country.19-21 But 
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Table 1: Prevalence of anemia in Adolescent Girls 

Hemoglobin n=433 Percent (%) 

<12g/dl 222 51.3(%) 

>12g/dl 211 48.7%                                          

Table. 2: Anemia in different age group 

Age group n=433 
No. anemic girls 

Present 
(%) 

Absent 
(%) 

Early 
adolescent 

153 
100

(65.4%) 
53(34.6%) 

Mid 
adolescent 

38 12(31.6%) 26(68.4%) 

Late 
adolescent 

242 
110

(45.5%) 
132
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similar study done by Gupta et al,23 under-nutrition 

was not significantly associated with the prevalence 

of anemia among adolescent girls, in eastern region 

of Nepal. Nepal Demographic & Health Survey 

(NDHS, 2001) had reported that half (51%) of the 

children under five years were stunted and 21% 

severely affected with 10% of children wasted and 

1% severely wasted.3,4 Persistence of malnutrition 

in childhood can lead under-nutrition and anemia. 

We not found significant relation of anemia with 

diet. But various studies from India reported that, 

the prevalence of anemia was high in vegetarian 

adolescent girls in comparison to non-vegetarians 

adolescent girls.15   Most of population in Nepal is 

non vegetarian and in our study also most of 

adolescent girls were non vegetarian. The 

prevalence of anemia was high in pre-menarcheal 

age group, comparative to menarcheal age group. 

This was statistically significant. (P= <0.05).   

Dallman and Rajaratnam et al reported that the 

prevalence of anemia was high in menstruating 

girls.24, -26. But in present study malnutrition was the 

main cause for anemia in pre menarcheal age group, 

rather than the menarche. 

According to WHO parasitic infection is one of the 

most common cause for anemia and 60% of 

Nepalese are infected with one or more than one 

species of parasites.3 Here adolescent girls were had 

no symptoms for worm infestation, also we had not 

examined stool for worm infestation and most of 

the time worms were not noticed, while passing the 

stool. Various studies reported that there was no 

significant relation of parent’s education with the 

prevalence of anemia, among adolescent girls, 

which is similar to our finding.23 

 

CONCLUSION 

The prevalence of anemia in adolescent girls was 

found to be 51.3%. The prevalence of anemia was 

significantly high in undernourished adolescent 

girls, comparative to adolescent girls, who had 

normal body mass index. The prevalence of anemia 

was also significantly associated with worm 

infestation, diet and parent’s education. 

 

RECOMMENDATION 

The improvement in the nutritional status of 

younger age group can prevent them from 

developing anemia at adolescent and early 

adulthood. Hence the government should focus on 

improvement of nutrition of children of younger 

age group.  This might play significant role in 

reducing maternal morbidity, mortality and low 

birth weight. The study highlights a high prevalence 

of anemia in adolescent Nepalese girls. Further 

studies with a larger sample size in terrains of 

Nepal are needed. 
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Table 3: Prevalence of Anemia Related to Social 

and Personal Characteristics 

Characteristics 
Anemic 
N= 222(%) 

Non 
Anemic 
N=211(%) 

P 
value 

Diet consumed 

Vegetarian 16(69.6) 7(30.4) = 
0.052 Non-vegetarian 206(50.2) 204(49.8) 

Passage of worms 

Yes 48(52.7%) 43(47.3%) 
 0.072 

No 174(50.9%) 168(49.1%) 

Menarcheal status 

Pre menarcheal 100(65.4%) 53(34.6%) 
0.031 

Post menarcheal 122(43.6%) 158(56.4%) 

Nutritional Status 

Undernourished 92(75.4%) 30(24.6%) 

0.023 Normal 116(41.9%) 161(58.1%) 

Overweight 14(41.1%) 20(58.8%) 

Parental education 

No formal 
school education 

92(48.9%) 96(51.1%) 

0.015 

Primary level 
and above 

130(53.1%) 115(46.9%) 
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