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Abstract:  
Background: The health consequences of anemia among adolescents are well documented. Anemia not only 
affects growth, development and learning process during adolescence but also affects the nutritional status 
resulting in deleterious effects in future pregnancy, especially when they are traditionally married at an early age 
and are exposed to a greater risk of reproductive morbidity and mortality such as increased incidence of low birth 
weight, fetal wastage, high perinatal mortality, infant mortality and maternal mortality, thus perpetuating a vicious 
cycle of health problems passing on to next generation.  
Methods: A school based Cross-sectional, comparative study. Total 650 adolescent high school girls of which 
330 were from school of Darbhanga city & 320 from schools of field practice area of Darbhanga Medical College 
and Hospital Darbhanga Laheriasarai Bihar. 
Conclusion: The present study revealed that rural adolescent girls were more aware about anemia compared to 
urban girls, whereas both urban & rural girls had same perception about anemia. The prevalence of anemia was 
higher among rural girls compared to urban girls & among girls whose mother had completed primary level of 
education. 
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Introduction 

Nutritional anemia is a condition in which hemoglo-
bin content of blood is lower than normal as a result 
of deficiency of one or more essential nutrients, re-
gardless of the cause of such deficiency” [1]. It is 
reported that 2170 million people are affected 
worldwide by nutritional anemia. Out of these 90% 
live in developing countries, especially South-East 
Asia. [2] The prevalence of anemia in developing 
countries as a whole is 36%, whereas it is only 8% in 
the developed countries. Thus it is disproportion-
ately high in developing countries [3]. In India, ac-
cording to National Health and Family Survey 
(NHFS-3), the prevalence of anemia among adoles-
cent girls, 15-19 years, is 55.8% including 39.1% 
with mild anaemia, 14.9% with moderate anaemia & 
1.7% with severe anaemia4.National Anemia Con-
trol Programme for the prevention and control of 
anemia among pregnant women and children. [4,5] 
To combat anemia during adolescence, with far 
reaching benefits in terms of safe motherhood and 
healthier future generations, The health 

consequences of anemia among adolescents are well 
documented. Anemia not only affects growth, devel-
opment and learning process during adolescence but 
also affects the nutritional status resulting in delete-
rious effects in future pregnancy, especially when 
they are traditionally married at an early age and are 
exposed to a greater risk of reproductive morbidity 
and mortality such as increased incidence of low 
birth weight, fetal wastage, high perinatal mortality, 
infant mortality and maternal mortality, [6] thus per-
petuating a vicious cycle of health problems passing 
on to next generation. Girls born underweight are at 
risk of producing small, premature infant’s them-
selves [7]. Adolescence is the formative period of 
life, in the age group of 10 to 19 years, when signif-
icant growth and maturation occurs [8]. It is a time 
of increased demand for iron in the food, more so 
among girls, not only because of menstruation but 
also because of social factors like preference to feed 
more for male children, girls eating last whatever is 
left, being deprived of good food, workload of 
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household chores, negligence of female children etc, 
making them vulnerable for the development of ane-
mia[9]. Thus adolescent period not only constitutes 
a critical period for the development of anemia but 
also with the onset of menarche, they enter the re-
productive life, constituting potential mothers. 

Material and Methods 

A school based Cross- sectional, comparative study. 
Total 650 adolescent high school girls of which 330 
were from school of Darbhanga city & 320 from 
schools of field practice area of Darbhanga Medical 
College and Hospital Darbhanga Laheriasarai Bihar. 
The high school girls aged 13 to 16 years of 8th to 
10th standard from government girls High School of 
Darbhanga city, source of data. 

Sampling Technique 

Selection of schools was done by Simple random 
sampling and selection of students was done by sys-
tematic random sampling. 

Sampling procedure 

According to National Family Health Survey 
(NHFS-3), the prevalence of anemia among school 
going adolescent girls is 55.8%.4 it is rounded up to 
56%. Using this data, the following formula has been 
applied to determine the required sample size for the 

study. 

Inclusion Criteria 

High school girls of 8th, 9th and 10th standard of 
Darbhanga city and of field practicerural areas of the 
college, who are in the age group of 13 to 16 years. 
Those girls who have attained menarche. 

Those girls who are present on the day of data col-
lection. 

Those girls, who are cooperative. 

Exclusion Criteria 

Girls below 13 years and above 16 years of age. 
Those girls who have not attained menarche. 

Those girls who are absent on the day of data collec-
tion. 

Those girls with chronic illness and heavy menstrual 
disorders and those with a history of regular con-
sumption of IFA (Iron and Folic acid) tablets in the 
past three months 

Results 

A total of 650 adolescent girls i.e. 320 from field 
practice area of DMCH Darbhanga Laheriasarai Bi-
har. &330 from Darbhanga city who fulfilled the in-
clusion & exclusion criteria 

 

Table 1: Distribution of adolescent high school girls by Age 
 Rural Urban Total 
Age (Years) No. % No. % No. % 
13 112 35.00 57 17.27 169 26.00 
14 123 38.44 77 23.33 200 30.77 
15 79 24.69 111 33.64 190 29.23 
16 6 1.88 85 25.76 91 14.00 
Total 320 100.00 330 100.00 650 100.00 

 

shows that, age  of students ranged from 13 to 16 years of which112(35%); 123(38.44%); 79(24.69%) & 
6(1.88%) were of 13, 14, 15 & 16 years respectively from rural area & 57(17.27%); 77(23.33%); 
111(33.64%); 85(25.76%) wereof 13,14,15,16 years from urban area. 
Distribution of adolescent high school girls by Age 

 

 
Graph 1: Percentage of Girls Who Had Heard About Anemia 

 
Table 2: 
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 Rural Urban Total 
Options No. % No. % No. % 
Yes 139 43.44 250 75.76 389 59.85 
No 181 56.56 80 24.24 261 40.15 
Total 320 100.00 330 100.00 650 100.00 

 
The percentage of girls who had heard of anaemia 
was higher among urban adolescent high school 
girls (75.76%) compared to that of rural adolescent 
high school girls (43.44%) & this difference was 
found statistically highly significant (p value 
<0.005). 

Discussion 

Anemia is the most common form of malnutrition 
amongst adolescents today. [8] It is of public health 
significance in our country. [9] Adolescents consti-
tute > 20% of our population in India & >50% suffer 
from Iron deficiency anemia. [10] Both urban & ru-
ral poor suffer from anemia, being more among girls 
than boys. Adolescents girls awareness & percep-
tion about this major disease is comparatively very 
poor, [11] In our study 650 adolescent girls in the 
age group of 13-16 years were involved of which 
330 were from urban & 320 were from rural areas. 
This was similar to a study conducted by Kaur. 
Deshmukh P R & Garg B S in rural area which in-
cluded a sample of 630 adolescent girls in the age 
group of 13-16 years [7], whereas only 308 adoles-
cent girls were included in a study It was found that 
in our study 59.85% girls told that they were aware 
of anaemia,41.56% told that anemia occurs due to 
iron deficiency, 71.54% were aware that anemia has 
an impact on growth, development & learning pro-
cess in school children, whereas in a study conducted 
by S Khedu in Moritius 90.6% of the respondents 
knew what the term anemia meant, 78.3% could as-
sociate anemia with micronutrient iron found in food 
& 86.4% were of the opinion that being anemic will 
reduce concentration in class. [12-15] In our study 
61.23% girls answered that green leafy vegetables 
are the main dietary source of iron wherea s in a 
study conducted by Manmeet Kaur in Chandigarh 
93% women were in favour of including green leafy 
vegetables in diet In our study 52% of the adoles-
cents percieved that anemia occurs due to lack of 
knowledge about disease,54.62% percieved that 
consumption of good food will help to protect against 
anemia & 95.69% were having the peception that 
they have to consult the Doctors if found anemic, 
whereas in a study conducted by Peggy Bentley 
among women of four Indian states, most of the 
women percieved that anemia presents as weakness, 
dizziness izziness.  [16,17] The prevalence of mild, 
moderate & severe anemia in our study was 53.69%, 
17.54% & 13.23%, whereas in study conducted by 
Bulliyy et al the prevalence of mild, moderate & se-
vere anemia was 45.2%, 46.9% & 4.4% respectively. 
[18] In our study the prevalence of anemia among 
rural adolescents was 96.88% & among urban 

adolescents it was 72.42%, whereas in a study con-
ducted by Baral K P prevalence of anemia in age 
group 10-14 years was 85.7% in the urban & 77.8% 
in the rural female adolescents & in the age group 15-
19 years the prevalence was 83.71% among urban & 
71.9% among rural adolescent females. [19,20] In 
our study anaemia cases were found to be higher 
among those adolescent girls having mothers with 
primary education 204(88.3%), whereas in a study 
from rural areaof Meerut by CMS Rawat the preva-
lence of anemia was significantly higher among ad-
olescent girls having illitrate mothers(42.2%) & just 
literate mothers(51.9%) & in a study done by Bahaa 
Abalkhail in saudi Arabia found that anemia was 
significantly more prevalent among those born to 
low educated mothers [21,22,]. 

Conclusion 

The present study revealed that rural adolescent girls 
were more aware about anemia compared to urban 
girls, whereas both urban & rural girls had same per-
ception about anemia. The prevalence of anemia 
was higher among rural girls compared to urban 
girls & among girls whose mother had completed 
primary level of education. So, it is important that all 
adolescent girls are supposed to know about anemia 
and its health impacts because of the menstruation 
process and in the interest to safeguard the future re-
productive health. 
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