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Abstract 

Introduction: Anemia is a common nutritional problem worldwide. It is an issue of public health concern 

for all countries. According to WHO estimates, 2 billion people all over the world are anemic. Among 

them, 50% are due to iron deficiency.  Iron deficiency anemia can occur at each stage of the life cycle. 

Although, certain critical stages of life include antenatal period, first five years of age and adolescence. 

Objective: 1. To estimate the prevalence of anemia among school going adolescent girls in the rural field 

practicing area of PIMS, Karimnagar District. 2. To identify the risk factors associated with anemia among 

school going adolescent girls 3. To study the effectiveness of weekly iron & folic acid supplementation 

on anemia 

Methods: This study was planned to estimate the prevalence and the risk factors associated with anemia 

and effectiveness of weekly iron and folic acid supplementation program among school going adolescent 

girls aged 13 to 17 in rural field practicing area, RHTC, of PIMS, Karimnagar. Study design: Observational 

study, Study population: School going adolescent girls of age 13 to 17 years. Study period: June 2023 to 

November 2023 including data analysis Participants were assessed through pre-tested questionnaire, with 

prior written informed consent.  

Results: This study estimated that the prevalence of anemia was74.6 % (95% C.I: 69.2 – 80) in the study 

population and remaining 25.4% (95 % C.I: 20 – 30.8) students were normal. Majority of the girls (65.8% 

with 95% C.I.: 60.4 – 71.50) were affected by mild anemia. This study also estimated 7.7% had moderate 

and only1.1%were affected by severe anemia. 

Conclusions: Prevalence of anemia was significantly associated with type of the family, maternal 

education, socio economic status, junk food intake, IFA supplement intake, dysmenorrhea and 

menorrhagia in the study population. The weekly iron-folic acid supplementation and regular de-worming 

program was beneficial to reduce the prevalence of anemia 

 

Introduction 
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According to the World Health Organization, adolescence has been defined as the period of life between 

10-19 years of age.4 the world population has 1 to 2 billion adolescents out of which, one-fifth live in 

India. Approximately half of the Indian adolescent population are girls.5 Anemia and malnutrition are the 

major nutritional health consequences in adolescent girls. Anemia can occur due to multiple reasons, out 

of which Iron deficiency plays an important role. The relative proportion of causes can probably vary 

between different populations and geographical regions according to the conditions prevalent there.1,8,9 

Adolescent girls need extra iron requirement due to onset of menstruation in addition to physical growth. 

Anemia is caused by other factors such as deficiency of micronutrients, acute or chronic infections, and 

haemoglobinopathies. Iron deficiency anemia in addition to affecting the motor and cognitive 

development, also causes fatigue and low productivity in young adults and adolescents.10,11   

Reduced iron stores during childhood might manifest as impaired immune response and delayed 

menarche. Anemia in adolescent girls, in future attributes to high maternal mortality rate, high perinatal 

mortality and increased incidence of low-birth-weight babies. It can also have a negative impact on the 

infant’s iron status.12,13 

As adolescent anemia is a critical public health problem in India. The Ministry of Health and Family 

Welfare, Government of India, has launched the Weekly Iron and Folic Acid Supplementation (WIFS) 

Program in 2012 to reduce the prevalence and severity of nutritional anemia in adolescent population (10-

19 years). Under the WIFS program for adolescents, IFA supplements are to be distributed free of cost on 

a weekly basis to the target group and in addition to weekly IFA supplements, Albendazole tablets for de-

worming are to be administered twice a year to the same target groups and information and counselling 

for improving dietary intake and for taking actions for prevention of intestinal worm infestation.32There 

is very little data available on effectiveness of WIFS to control anemia. Hence, this study was planned to 

be conducted among the school going adolescent girls of age 13 to 17 years residing at rural area of 

Karimnagar district. The study aims to estimate the prevalence of anemia as well as to study specific 

associated factors like socio demographic factors, dietary factors and menstrual factors and effectiveness  

of weekly iron and folic acid supplementation program. Adolescent anemia is most common nutritional 

problem affecting the reproductive period, pregnancy and childbirth. 

 

Methods 

An observational study was conducted in 2023. This study was planned to estimate the prevalence and the 

risk factors associated with anemia and effectiveness of weekly iron and folic acid supplementation 

program among school going adolescent girls aged 13 to 17 in rural field practicing area, RHTC, PIMS, 

Karimnagar. 

 Study design: Observational study, Study population: School going adolescent girls of age 13 to 17 years 

Study period: June 2023 to November 2023 including data analysis Sample size estimation: For an 

expected prevalence (P) of 60% (0.6) with Z value of 1.96 at 95 % C.I. and with limit of accuracy (L) at 

10% of P (relative precision) Q = 1- (Proportion of people without anemia) = 40 % (0.4). The sample size 

required for the study was calculated as follows N = (Z2 αPQ / L2 ) = (1.96 × 1.96 × 0.6 × 0.4) / 0.06 X 

0.06 =256 Totally, 260 sample was selected for the research 

 

Questionnaire: 

• Section –A – Socio demographic details a) Name b) Age c) Class d) Address e) Birth order of the 

participant f) Type of the family g) Total no of family members h) Paternal education i) Maternal 
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education j) Head of family-occupation k) Socio economic status: 

• Section: B – Dietary Information a) Do you include green leafy vegetables? Yes / No If yes, how 

often - Daily / Alternate/twice a week /once a week b) Do you include other vegetables? Yes / No If 

yes, how often - Daily / Alternate/twice a week /once a week c) Do you include CITRUS fruits in your 

diet? Yes / No If yes, how often - Daily / Alternate/twice a week /once a week d) Do you include milk 

in your diet? Yes / No 

) If yes, how often - Daily / Alternate/twice a week /once a week f) Do you take junk foods? Yes /No If 

yes, how often - Daily / Alternate/twice a week /once a week g) Do you take IFA tablet supplementation? 

Yes / No 4 in a month / < 4 in a month 

 Section: C - Menstruation Information a) Age at menarche b) Frequency of menstrual cycle Normal/ 

Polymenorrhea (21-35ays) / (5days d) Menorrhagia > 5 days / > 3pads - day/ blood clots f) Dysmenorrhea: 

Present /Not present g) Menstrual cycle: Regular /Irregular  

Section – D Anthropometric data a) Height b) Weight c) B.M.I. Clinical examination Signs of Anemia: 

Biochemical data: Haemoglobin1: gm/dl 

 

Results: 

Study was conducted to estimate the prevalence of anemia and risk factors associated with anemia among 

adolescent girls and effectiveness of weekly iron and folic acid supplementation program in 13 to 17 years 

of age. Five Government schools were selected under RHTC. A total of 260 school going adolescent girls 

were included.  
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Table 1: Distribution of age among WIFS program study group 

       Age (in completed yrs)                  N (%) 

13 52 (20) 

14 50 (19.2) 

15 52(20) 

16 55(21.2) 

17 51(19.6) 

 

Figure 1: Distribution of age among WIFS program study group 

 
Table 2: Distribution of type of family among WIFS program study group. 

Type of family N (%) 

Nuclear family 216(83.1) 

Joint family 44(16.9) 

 

Table 3:    Distribution of SES among WIFS program study group 

Class N (%) 

Upper 0 

Upper middle 1.5 

Middle 20.8 

Lower middle 44.6 

Lower 33.1 

 

Table 4: Categories of anemia among WIFS program study group 

Anemia Percentage 

Mild 65.8 

Moderate 7.7 

Severe 1.1 
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Normal 25.4 

 

Table 5: IFA supplementation intake & deworming among WIFS program study group: 

Consumption of iron tablets Yes 56 P <0.001 

No 44 

Deworming in last 6 months Received 52 P < 0.001 

Not received 48 

History of worm infestation Present 16 P <0.018 

absent 84 

 

Table 6: Distribution of Birth Order among WIFS program study group. 

Birth order N (%) 

First 87(33.5) 

Second 93(35.8) 

Third and above 80(30.7) 
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In this study, majority of the participants were from nuclear families 216 (83.1%) while the rest of them, 

44(16.9%) were from joint families. Education status of parents / paternal occupation: Half of the 

participants had fathers who were either illiterate (19.2%) or completed primary school (31.9%). There 

were a higher proportion of illiterates among the mothers of the study participants (23.1%). The rest of 

them had completed their primary school (32.3%), high school (26.2%) or higher secondary school 

(17.7%). Only two mothers were graduates. Agriculture was the predominant occupation of the head of 

the family among three-fourths of the study participants. Modified B.G. Prasad socio economic scale based 

on per capita income of the family was used for SES classification. 44.6% of the people belonged to lower 

middle class (Class IV) and 33.1% of them belonged to lower class (Class V).  

Based on severity of anemia, participants were classified into mild, moderate and severe. In which two 

third (65.6 %) of the adolescent girls are affected by mild anemia, 7.7 % are affected by moderate anemia 

and only 1.1% were affected by severe anemia. Mild anemia was found to be higher in this study group. 

Remaining 25.4 % of the adolescent girls were found to be healthy. 69 | P a g e Compared to NFHS -4 

surveys (59.8%), this study found that higher prevalence (74.6%) of anemia in the study area. Study results 

found to be higher prevalence when compared to National average of anemia. 51, 53 Suman Bod et. al.97 

conducted in Maharashtra, found that the prevalence is 87.6%. Siddharam et.al. 58 found the prevalence 

of anemia was 45.6% in adolescent girls. Studies to estimate the prevalence of anemia among adolescent 

girls, Kaurs et.al. 71 conducted in rural Wardha found that the prevalence of Anemia in those areas was 

59.8%, The difference between the age groups was statistically significant. Similarly, the study conducted 

by Sanjeev et.al. 84 reported that the prevalence of anemia was high among late adolescents as compared 

to early and mid -adolescents. 

This study was found a statistically significant (p value: 0.02, OR: 0.466 (0.235- 0.925) association 

between type of the family and the prevalence of Anemia, in contrast to the study by Rawat et. al. 61where 

the prevalence was found to be higher in joint families. In this study, association between birth order of 

the participant and anemia prevalence was not significant in contrast to the study conducted by Rawat et. 

al. 61. This study found that there was a significant association between maternal education and anemia. 

This was found to be statistically significant [p value: 0.03, OR: 0.53 (95%; 0.30 to 0.94)] but not 

associated with paternal education. Rajaratnam et. al. 54 , 70 | P a g e choi et.al. 63 had reported similar 

findings that a significant association between anemia and parental educational status, particularly 

maternal education. 

In this study prevalence of anemia was significantly associated with lower socioeconomic status (P < 0.01, 

COR – 7.5 (95% C.I. 3.95 to 14.34). similar studies KaurS et. al. 64 and Gawarika et. al. 71 found that 

significant association between lower socio-economic status and anemia. Saluja N et.al. 62found that the 

prevalence of anemia was significantly higher among adolescent girls belonging to joint family (45.2%) 

than nuclear family (28.3%).  

Prevalence of anemia was also found to be significantly higher in those adolescent girls having illiterate 

(42.2%) and just literate mother (51.9%) as compared to better literate mothers, Dietary variables studied 

in this study were frequency of citrus fruits intake, green leafy vegetables intake, consumption of milk, 

junk food intake and IFA supplementation intake were studied.  

This study found a strong association between frequency of junk food intake and the prevalence of anemia. 

Strong association between IFA intake and prevalence of anemia [p value: <0.01, OR: 3.12 (95% C.I. 1.66 

to 5.86)] was found in this study, which is similar to studies of P.R Deshmukh, Sheila C et. al
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This study found that mean age at menarche was 13.24 ± 0.93 with 95% C.I. of 13.13 to 13.36 with 

distribution on 12 to 16 years. In this study menstruation related Variables studied were age at menarche, 

polymenorrhea, regularity of menstrual Cycle, menorrhagia, dysmenorrhea. In this study there was a 

statistically significant association [p value: 0.01, OR: 0.41 (95 % C.I: 0.22 TO 0.74)] between 

menorrhagia and the prevalence of anemia. These results are similar to Piush kanodia et. al. In this study, 

found that compliance of iron and folic acid tablets was not good, and adolescent girls consuming IFA 

tablets were less likely anemic compared to those not consuming with significant difference. This is 

similar to other studies of P.R Deshmukh, Srivastava A et. al. 72, 89 in India. Positive history of passage 

of worms was significantly related to anemia, this is consistent with findings of other studies, Srivastava 

A, Dutt R. In the current study the overall prevalence of anemia was 74.6%. The proportion of mild, 

moderate and severe Anemia was 65.6%, 7.7% and 1.1% respectively. After one year of IFA 

supplementation the mean hemoglobin concentration increased from 10.5 g/dl to 11.6 g/dl i.e.,1.1gm/ dl, 

and this difference in rise in haemoglobin level was found Statistically significant. The average 

compliance rate was 56%.In the present study prevalence of all grades of anemia reduced significantly 

from the baseline and the proportion of normal (non-anemia) girls increased from 25.4% to 37.4%. Thus, 

the benefit of the program is reaching almost every participating adolescent girl. It was observed in rise in 

haemoglobin concentration after IFA supplementation. The weekly administration of iron and folic acid 

supplements is practical and effective strategy to prevent anemia among adolescents. In present study, 

prevalence of mild anemia reduced by 10%. This observation is consistent with studies conducted by 

Deshmukh PR et. al.7 (10%) 

IFA stock out was a key barrier. Lack of training led to a lack of awareness about procedures for 

procurement of tablets. Each school was expected to make a requisition of IFA tablets; however, none of 

the school made any requisitions and 74 | P a g e relied on whatever supplies it received. Teachers did not 

immediately address these stock outs, as they perceived their role was limited to distribution. This IFA 

stock out is despite the allocation of dedicated funds for WIFS program in state annual plan. There was a 

lack of effective training of teachers and health personnel involved in the program. The training was done 

during the inception of the program, 2013. One day training is not sufficient to make teacher competent 

in executing the program. The program should also consider the attrition of teachers. 

 

Conclusion 

In this study, the overall prevalence of anemia was high among the study population, estimated at 74.6% 

(95 % C.I: 69.2 –80). ➢ Majority of the girls were found to be affected by mild anemia (65.8%) in this 

study. ➢ Prevalence of anemia was significantly associated with type of the family, maternal education, 

socio economic status, junk food intake, IFA supplement intake, dysmenorrhea and menorrhagia in the 

study population. ➢ Other factors such as age, paternal occupation, green leafy vegetables intake, citrus 

fruits intake, consumption of milk, polymenorrhea, frequency of menstrual cycle was not associated with 

anemia. ➢ The weekly iron-folic acid supplementation and regular de-worming program was beneficial 

to reduce the prevalence of anemia and improve the mean hemoglobin status of the adolescent girls. The 

supplementation was beneficial to both anemia and non-anemia girls. All the adolescent age groups are 

benefited if they consume regularly 
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