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Abstract 

Research Question: What is the prevalence of anemia among adolescent girls and what are 

its contributing factors?  

Settings: This study was undertaken in a rural area of Khordha District, Odisha. 

Study design: A cross sectional study 

Participants: 151 adolescent girls in 2 villages (rural field practice area of Dept. of Community 

Medicine, IMS & SUM Hospital, Bhubaneswar) 

Methodology: Interviewing adolescent girls by predesigned and pretested questionnaire and 

estimation of haemoglobin.  

Results: The prevalence of anemia among adolescent girls was found to be 78.8%. Out of 119 

anaemic girls, 75.6% girls were suffering from mild degree of anaemia and 24.4% girls were 

having moderate degree of anemia. Nobody was suffering from severe anemia. Prevalence of 

anemia in adolescent girls is significantly higher in girls of illiterate or primary educated 

mothers (P=0.000), low socioeconomic status families (P=0.031), H/O excessive menstrual 

bleeding (P=0.001), no H/O intake of IFA in last 6 months (P=0.001) and girls with 

undernutrition ((P=0.024). 
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Introduction 

The world is home to1.2 billion individuals aged 10-19 years. India has the largest 

population of adolescents (243 million) followed by China (207 million) and United States 

(44 million).
1
 Among adolescents, girls constitute a vulnerable group, particularly in 

developing countries where they are traditionally married at an early age and exposed to a 

greater risk of reproductive morbidity and mortality.
2 

In a family with limited resource the 

female child is more likely to be neglected. She is deprived of good food and education and 

is utilized as an extra working hand to carry out the household works. The added burden of 

menstrual blood loss, normal or abnormal precipitates the anaemia too often. 
 

In India the prevalence of anaemia among adolescent girls is 90%.
3 

Variations in 

prevalence rate of anaemia are seen within the country with the lowest prevalence of 33% 

being reported from Andhra Pradesh to highest of 98 % in Rajasthan.
4
 A high prevalence of 

anaemia in adolescent girls is a matter of great concern as they enter reproductive life soon 

after menarche. Thus worldwide attention over iron deficiency anaemia in pregnancy has 

shifted recently from providing nutritional supplements during pregnancy to attempting to 

ensure that women especially adolescent girls have adequate iron stores prior to 

conception.
3
  

Iron requirements are increased during adolescence reaching a maximum at peak growth 

and remaining almost as high in girls after menarche to replace menstrual losses. 

Adolescent iron requirements are even higher in developing countries because of infectious 

diseases and parasitic infections cause iron loss.
5 

Anemic girls are at risk of compromised 

physical and mental functions and they may also be at increased obstetric risk, once 

pregnant.
5
 

In Odisha, the data were limited. So this present study was carried out to assess the 

magnitude of problem of anaemia in adolescent girls and its association with other socio 

demographic factors in a rural area of Khordha district of Odisha. 
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MATERIALS AND METHODS 

A community-based cross-sectional survey was conducted during May - June 2012 in 

2 villages of Khordha district named Jamujhari and Bindhyagiri, which are the field practice 

area of Department of Community Medicine, IMS & SUM Hospital. As per survey registers of 

Rural Health & Training Centre, the total no of adolescent girls in the age group of 10-19 

years was found to be 189 in these villages. It was decided to include all unmarried 

adolescent girls in the age group 10-19 years in the study. Adolescent girls who are residing 

in the study area for a minimum period of 6 months were included. Out of all adolescent 

girls, 151 girls could be covered in our study. The rest of the girls were either absent in their 

houses or were sick. The girls whose parents did not give consent for the Hb% estimation 

were excluded. 

Data were collected in a friendly atmosphere after obtaining consent from the 

adolescent girls or mothers of minor adolescent girls. A pre-designed, pre-tested schedule 

was used to collect the information about the participants. Information regarding socio-

demographic characteristics like age, educational status, family size, per-capita monthly 

income and personal history like age at menarche, history of worm infestation, excessive 

menstrual bleeding in the past 3 months and dietary history were collected. A brief relevant 

clinical examination including height, weight and Hb% estimation was done. 

Height: A standard height measuring scale was used for measuring height. After removal of 

the shoes, the patient was made to stand on a flat floor against the scale.  

Weight: To measure weight, standard electronic weighing machine was used and weight 

was recorded without any footwear.  

Collection of blood samples: 2 ml of venous blood was drawn by venipuncture (antecubital 

vein) under aseptic precaution and it was collected with EDTA (Ethylene diamine tetraacetic 

acid). Haemoglobin was estimated by cyanmethaemoglobin method in the department of 

Pathology, IMS and SUM Hospital. 

The data thus collected were processed and analyzed by SPSS 17. 
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Results: 

A total of 151 were adolescent girls were included in the study. Among them, 55% were in 

the late adolescent age group, 19.9% were in mid-adolescent age group and 25.2% belonged 

to early adolescent age group. Most of the girls belonged to OBC category (55.6%), followed 

by general category (41.1%) and SC/ST only 3.3%. 

It was observed that 19.9% of girls have completed primary education, 49.7% of them have 

completed secondary, 28.5% have completed higher secondary and 2% of girls have 

completed graduation. Among fathers of adolescent girls 53% have had primary education, 

37.7% have studied up to secondary education, 6.0% have gone up to higher secondary level 

and only 2.6% have completed graduation and only 0.7% of them are illiterate. Among 

mothers of adolescent girls, 2% of mothers were illiterate, 66.2% have completed primary 

education, and 29.8% have studied up to secondary education. 

Among fathers of adolescent girls, 25.83% were unskilled worker, 36.42% were skilled 

workers and 37.75% were service holders (clerical, teachers etc.). As per modified Prasad’s 

classification and taking consumer price index of April 2012 into consideration, 74.2% of the 

families belonged to lower socio-economic group and 25.8% of the families belonged to 

middle socio-economic group. In our study, 60.9% of the families were nuclear type and 

39.1% of the families were joint families.  

In the present study, the mean haemoglobin level among adolescent girls is 10.84+1.05g/dl 

and the range varies from 8-12.8 g/dl. The prevalence of anaemia among adolescent girls 

was found to be 78.8%. Out of 119 anaemic girls, 90 girls were suffering from mild degree of 

anaemia and 29 girls were having moderate degree of anaemia. No one was found to be 

severely anemic. 

TABLE I: Severity of Anaemia 

Anemia Frequency (Percentage) 

Mild (10-12 g/dl) 90 (75.63) 

Moderate (7-10 g/dl) 29 (24.37) 

Total 119 (100) 

 

Out of 119 anaemic girls, 75.63% girls were suffering from mild degree of anaemia and 

24.37 girls were having moderate degree of anaemia.  
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Fig I: Nutritional status of adolescent girls (BMI for Girls- CDC) 

 

When girls were assessed for nutritional status by assessing BMI, it was found that 49% of 

the girls were below the 5
th

 percentile and 51% of the girls were in the normal range of BMI 

i.e. 5
th

 to 85
th

 percentile for girls.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2012   JAN – MAR;15(1) 

 

 7 

 

TABLE II: Socio-Demographic Factors associated with Anaemia in adolescent girls  

Factors Total girls Anaemic girls  Remarks 

Adolescent age 

group 

10-13 yrs (Early) 38 28 (73.6%) 

X
2
=5.499 

P=0.064 

14-15 yrs (Mid) 30 20(66.6%) 

16-19 yrs (Late) 83 71(86.5%) 

Mother’s 

education 

Primary or less 
 

103 90(87.4%) X
2
=14.252  

P=0.000 
Secondary or more 

 
48 29(60.4%) 

Father’s 

education 

Primary or more
 

81 65 (80.2%)
 

X
2
=0.217, 

P=0.642 Secondary or less
 

70
 

54(77.1%)
 

Father’s 

occupation 

Unskilled worker 39 34(87.1%) X
2
 =2.324 , 

P=0.313 

 

Skilled worker 55 41(74.5%) 

Service 

holder(clerical) 

57 44(77.1%) 

Type of family Nuclear 92 72(78.2%) X
2
=0.042 

P=0.837 Joint 59 47(79.6%) 

Social class Low 112 93(83%) X
2
=4.641 

P=0.031
 

Middle 39 26(66.6%) 

No. of siblings 1 or nil 36 30(83.3%) X
2
=0.58 

P=0.446  2 or more 115 89(77.3%) 

 

In the present study, it was observed that the prevalence of anaemia was 86.5% in the late 

adolescent age group the as compared to 66.6% in mid and 73.6% in early adolescent age 

group, but there is no significant difference between these age groups. Anaemia in 

adolescent girls of mothers with primary or less education is significantly higher than girls of 

highly educated mothers (P=0.000). However there was no significant association found 

with father’s education and occupation. 
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Type of family and no of siblings had not shown any significant association with anaemia in 

adolescent girls, but anaemia was significantly higher in lower socio-economic status 

families than families with middle socio-economic status (P=0.031). 

Table III: Personal Characteristics associated with Anaemia in adolescent girls 

Characteristics Total girls Anaemic girls  Remarks 

Dietary habit Veg 7 6(85.7%) X
2
=0.210 

P=0.647 Mixed 144 113(78.4%) 

H/O worm 

infestation 

Present 48 40(83.33%) X
2
=0.863 

P=0.353 Absent 103 79(76.6%) 

IFA taken within 

6 months 

Yes 33 12(36.3%) X
2
=45.552  

P=0.001 
No 118 107(90.6%) 

Menarche attained 121 93(76.8%) X
2
=1.384 

P=0.239 Not attained 30 26(86.6%) 

Menstrual flow 

(n=121) 

Heavy 66 59(89.4%) X
2
=11.482  

P=0.001 
Normal 55 35(63.6%) 

Nutritional 

status 

Undernutrition 74 63(85.1%) X
2
=5.123 

P=0.024 

 

Normal 77 56(72.7%) 

 

Personal characteristics like dietary habit, H/O worm infestation and menarche status etc 

did not have any significant association with presence of anaemia. Girls who had taken IFA 

tablets within last 6 months had lesser prevalence of anaemia than their counterparts and 

the association was statistically significant (P=0.001). Anaemia was found to be significantly 

higher in girls with heavy menstrual flow (P=0.001) and girls with undernutrition i.e less than 

5
th

 percentile of BMI for girls (P=0.024). 
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DISCUSSION 

In the present study the prevalence of anaemia in adolescent girls was found to be 78.8%. 

Only about 21.2% girls were having normal range of haemoglobin. Rana et al
6
 and Seshadri 

et al 
7 

reported a prevalence of 60% and 63% respectively. Chaturvedi et al reported a 

prevalence of 73.7% which is similar to our findings.
8 

WHO/UNICEF has suggested that the 

problem of anaemia is of very high magnitude in a community when prevalence rate 

exceeds 40%.
9 

Among the anaemic girls, mild and moderate degree of anaemia was 75.63% and 24.37% 

respectively. There is no difference between early, mid and late adolescents though 

proportion of anaemia was more in late adolescents. Sanjeev et al reported that the 

prevalence of anaemia was high among late adolescents as compared to early and mid 

adolescents.
10 

In the present study, presence of anaemia in adolescent girls was associated with mother’s 

education, socio-economic status, excessive menstrual bleeding, iron intake and nutritional 

status. However age, father’s education, type of house, status of menarche, diet, type of 

family, worm infestation etc were not significantly associated. 

In the present study, presence of anaemia which was significantly higher in girls of mothers 

with primary or less educational status (P <0.001). Rawat CMS et al have reported similar 

findings that a significant higher prevalence of anaemia in adolescent girls of illiterate or just 

literate mothers, which indicates better awareness among literate mothers.
11 

Rajaratnam et 

al also had observed significant association of presence of anaemia with parent’s 

educational status, particularly mother’s education.
12 

In our study prevalence of anaemia was significantly higher  in lower socio-economic group 

(P = 0.031). Kaur S et al observed similar findings that girls with lower socio-economic status 

were associated with increased likelihood of anaemia compared to girls with higher socio-

economic status.
2
 

In the present study, prevalence of anaemia is low in girls with history of intake of Iron 

tablets within last 6 months. The association was highly significant (P<0.001).  Hashizume et 
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al also found that the high iron intake was significantly associated with decrease prevalence 

of anaemia.
13 

A significant association was found between anaemia and excessive menstrual bleeding in 

our study (p=0.000). Similar findings was also found by Kaur S et al
2 

In our study we have 

found a presence of anaemia was significantly higher among adolescent girls with 

undernutrition (P=0.024). Sidharam et al also reported the similar association between 

anaemia and BMI.
14 

CONCLUSION 

Prevalence of anaemia (78.8%) in adolescent girls in this area is a public health concern. 

High prevalence of mild and moderate anaemia demands urgent intervention to bring down 

prevalence of anaemia in adolescent girls. Prevalence of anaemia is significantly higher in 

girls of illiterate or primary educated mothers, low socioeconomic status families, H/O 

excessive menstrual bleeding, no H/O intake of IFA in last 6 months and girls with 

undernutrition. Prevalence of anaemia can be lowered by intensive nutrition education by 

health care providers and encouraging girls to take IFA tablets both for prophylaxis and 

treatment through coordinated nutrition education in schools and Kishori clubs. 
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