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ABSTRACT 

Research question: What is prevalence of anemia and associated socio demographic factors 

among adolescent girls in a hilly state? 

Materials and methods: A cross sectional survey was conducted in 3 randomly selected 

senior Secondary schools in Shimla City. A total of 403 adolescent girls (10-19) were 

included in the study. Study took place from May 2008 to July 2008 (3 months).  Statistical 

analysis was done using percentages and chi-square test and student’s t test. 

Result: A total of 340 (84.4%) adolescent girls were suffering from various grades of 

anaemia. The overall prevalence of mild, moderate and severe anaemia was found to be 

161 (42.3%) 167 (38.9%) 12 (3.3%) respectively.  Significant association of prevalence of 

anaemia was found with maternal education and occupation, low socio economic status, 

excessive menstrual bleeding and vegetarian diet. Although the mean weight and height 

was less in subjects with anaemia; this difference was not statistically significant. 

Conclusion: Prevalence of Anaemia is very high among adolescent girls. Major contributing 

factors are poor socio economic status, maternal education, vegetarian diet and menstrual 

irregularities during adolescence. Mild to Moderate anaemia does not seem to have 

significant impact on weight & height 
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INTRODUCTION 

Adolescence is a transitional phase between childhood and adult characterized by marked 

acceleration in growth.
(1,2)

 This period is known to be a second chance for growth or catch 

up growth for those children who have experienced deficit in earlier life. Among 

adolescents, girls constitute a more vulnerable group, particularly in developing countries 

where they are traditionally married at an early age and are exposed to greater risk of 

reproductive morbidity and mortality. Prevalence of anaemia in all age group is higher in 

India as compared to other developing countries. About half of the global maternal deaths 

due to anaemia occur in south Asian countries; India contributes to about 80% of maternal 

deaths due to anaemia in South Asia.
(3)

 Anaemia begins in childhood, worsens during 

adolescence in girls and gets aggravated during pregnancy. Adolescent girls need additional 

requirements of iron up to 15% to compensate the physiological blood loss during 

menstruation.
(3,4) 

Stunted and under nourished girls are more likely to get complications 

during pregnancy and give birth to low birth weight babies. Data on prevalence of anaemia 

among adolescent girls in Himachal Pradesh is limited. The present study was therefore 

undertaken to find out the magnitude of anaemia and its correlates among adolescents girls 

in this part of the country. 

 

MATERIAL AND METHODS 

The study was conducted in the municipal corporation area of Shimla city. Out of 25 wards 

of Shimla Municipal Corporation, 3 wards were randomly selected. One senior secondary 

school was taken up in each ward so as to give representation to all the age groups (10-19), 

of the adolescent girls A pilot study was initially conducted in one of the schools attached to 

the Urban Field Practice area of the Department of Community Medicine to pre test the 

proforma and to estimate of the prevalence of anemia. Based on the data of this pilot study, 

a sample size of 225 study subjects was calculated (prevalence 64%, permissible error 10%). 

All the girls in the age group 10-19 yrs in each school were enrolled and written consent was 

obtained from the parents for the present study. A total of 403 girls consented for the study. 

So, to have an effective coverage, it was decided to include all the girls. The information 

about the socio demographic characteristics was recorded in the predesigned and pretested 

proforma. The study subjects were also subjected to clinical examination and 

anthropometric measurements with the help of standardized instruments. Socioeconomic 

status was estimated according to Modified Kuppuswamys scale. Hemoglobin estimation 

was done by cyanomethaemoglobin method using a Klett-Summerson photoelectric 

colorimeter with green filter. Thin blood smear was prepared on a pre-numbered clean glass 

slide and allowed to dry and were then stained with leishman’s stain and examined by the 

pathologist. The results of the haematological investigations were conveyed to the subjects 

and anaemic patients were given proper treatment and were counselled on dietary intake of 

iron and other micronutrients. Children suffering from severe anaemia were referred to the 

Department of paediatrics Indira Gandhi Medical College Shimla for the treatment 

Criteria for anaemia—Haemoglobin levels < 7gm/dl-severe anaemia; 7gm-10gms/dl- 

moderate anaemia; 10-12gms/dl-mild anaemia; >12gms/dl-no anaemia. 
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Data was analysed using Epi info 3.5.1. Chi-square test and student-t test were used for 

statistical analyses. 

RESULTS 

Out of 403 study subjects, 340 (84.4%) girls were suffering from various grades of anaemia. 

The overall prevalence of mild, moderate and severe anaemia was 161 (42.3%), 167 (38.9%) 

12 (3.2%) respectively (Table I).   

Table I: Prevalence of Anemia in Adolescent Girls 

Haemoglobin level Adolescent girls 

< 7 gm/dl (Severe) 12 (3.2%) 

7-10 gm/dl ( Moderate) 167 (38.9%) 

10-12 gm/dl (Mild) 161(42.3%) 

>12 gm/dl (no anaemia)) 63 (15.06%) 

 

Table II: Comparison of mean height and mean weight of subjects with or without 

anaemia 

Co relates Anemia No Anemia 

Level of 

significance 

Mean height (cm) 139.9 (SD-10.2) 142.2 (SD-9.2) 1.66  401  0.89 

Mean weight (kg) 28.9 (SD-7.7) 31.2 (SD 7.2) 1.25  401  0.21 

It was found that mean height and mean weight of subjects with anemia was less as 

compared to those without anaemia but the association was not statistically significant 

(Table II) 

 

Table III: Red Blood cell morphology in the study subjects 

The majority of subjects with anemia in present study 258 (75.8%) had a microcytic 

hypochromic picture in the peripheral blood smear suggestive of iron deficiency anemia. 

While 56(16.4%) had dimorphic picture, 09(14.2%) of subjects without anemia had early 

Red Blood Cell Morphology Subjects with anaemia Subjects without anaemia 

Normocytic Normochromic 00 54 

Normocytic hypochromic 26 0 9 

Microcytic Hypochromic 258 00 

Dimorphic 56 00 
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stages of iron deficiency anemia reflected by normocytic hypochromic picture. All of them 

were treated accordingly (Table III) 

Mean age of adolescents was 14.7 years ± 1.27 years. Mean haemoglobin was found to be 

9.4gm% ± 1.2. It was significantly higher among girls with the following attributes namely, 

Low socioeconomic status (χ
2
=40.2, p<0.001), vegetarian diet (χ

2
= 43.3 df=1, p<0.001) 

educational status of mother (χ
2
= 25.0, df=4, p<0.001) occupation of mother (χ

2
= 25.3, df=3, 

p<0.001), excessive and prolonged bleeding (χ
2
=20.8, df=2, p<0.001). Clinically the 

symptoms associated with anaemia were significantly (p<0.05) higher among adolescents 

with anaemia as compared to those without anaemia. No significant association of anaemia 

prevalence was found with educational status and occupation of the father, history of worm 

infestation, attainment of menarche and type of the family.  

It is interesting to mention that 4 girls typically mentioned pica for ice-also known as 

pagophagia, which is considered quite specific for iron deficiency anaemia. All of them were 

suffering from moderate anaemia. 

 

DISCUSSION 

High prevalence (84.4%) of anaemia among urban school going adolescents girls in this 

community based study is focusing towards an alarming situation in this hilly state. Similar 

prevalence has been reported in a study from rural Haryana where a very high prevalence of 

85.3% was reported. Various other studies conducted in India
(4,5) 

and other developing countries
(6)

 have also shown a very high prevalence of anaemia in 

adolescents in their study. Few other studies have also reported a prevalence of 75.7% and 

74.7% respectively
(7,8,9)

 in other parts of the country. WHO/UNICEF has suggested that 

problem of anaemia is considered to be of very high magnitude when prevalence exceeds 

40%, and calls for action.
(10)

  

In the present study, the important correlates were found to be low socio economic status, 

excessive menstrual bleeding, maternal education and vegetarian diet. Co-relation of low 

socio-economic status with anaemia is evident in many studies.
(9,10)

 In our study we found a 

very strong association between the two which may be due to availability of better quality 

of food with better socio-economic status. 

We also found that compared to non vegetarians (21.4%), more vegetarians (78.5%) were 

suffering from anaemia as again seen in many studies.
(5)

 Hashizume et al too found that high 

intake of dietary iron was significantly associated with decreased prevalence of anaemia (OR 

= 0.39 CI 0.16-0).  

In developing countries like India, poor bioavailability of dietary iron in vegetarian along 

with low intake of haem iron derived from animal food is a major etiological factor to 

anaemia.
(11)

 

In the present study, maternal educational level was significantly associated with prevalence 

of anaemia. An educated mother perhaps knows better how to utilize resources in a 

meaningful way. Similar findings have been found by Rawal et al in their study.
(9)

 One of the 

important factors associated with prevalence of anaemia was excessive bleeding during 

menstruation. This excessive bleeding leads to anaemia and with decreased intake of iron as 

compared to high requirement during adolescence initiates a vicious cycle.  Kaur et al, Goel 
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et al, Heath et al in their study also found heavy menstruation being a significant risk factor 

for anaemia.
(12,13,14,16)

 This further reiterates and emphasizes the need for corrective 

measures for anaemia and iron deficiency in girls before they enter adolescence so as to 

compensate the additional requirements for growth & development during puberty and 

combat extra losses during menstruation. We did not find any significant effect of anaemia 

on weight &height of the subjects. Similar findings have been reported by Kaur
 
et al

(15)
 in 

their study. This may be because most of them suffered from mild to moderate form of 

anaemia. 

 

CONCLUSION & RECOMMENDATIONS 

A very high prevalence has been seen in this hilly state which mainly attributes to vegetarian 

diet, poor socio economic status and excessive menstrual bleeding and less educated 

mothers.   There is a need to educate the adolescents and also to educate parents and the 

community as a whole about the necessity to provide nutritious food in early years to 

prevent deficiency of essential micronutrients. The long term strategies to improve the socio 

economic status of the population through poverty alleviation programmes are really 

desirable 
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