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ABSTRACT 

  

Iron deficiency anaemia is the commonest medical disorder and is a problem of serious public health 

condition with epidemic proportions especially among poor adolescent girls (65-90%).  

Objectives: Our study objectives were to determine the prevalence and determinants of anaemia among 

adolescent girls living in urban slums of Bellary city, Karnataka state, India.  

Methodology: A cross sectional study was conducted in a setting of urban slums of Bellary city, 

Karnataka state, India, during the period of July 2010 to February 2011.A total of four urban slums were 

included in the study. Within each selected urban slum 100 adolescent girls were studied. The relevant 

information was collected with anthropometric measurements and haemoglobin estimation.  

Results: The overall prevalence of any anaemia was 82.5%, the prevalence of mild, moderate and severe 

anaemia was 37.7%, 36.2% and 8.5% respectively. Socio-demographic factors like religion, education of 

the girl, occupation of the father, menstrual factors like regular periods and excessive bleeding and 

nutritional factors like low intake of meat, vegetables and body mass index showed significant association 

with anaemia.  
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INTRODUCTION 

Adolescence, the second decade of 

life, is a period in which an individual 

undergoes major physical and psychological 

changes. Adolescents in India represent over 

1/5
th

 (22.3%) of total population. 
[1]

 

 Since adolescence is a significant 

period of human growth and maturation, 

unique changes occur and many adult 

patterns are established. Following early 

childhood (<2yrs), during the adolescent 

growth spurt the risk of iron deficiency 
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anaemia reappears for both boys and girls. 

After which it subsides in boys but remains 

for girls because of menstrual blood loss. 
[2]

 

So it is now viewed anaemia as “Female

Disease” which is causing Red Alert for 

Indian women. 

 Iron deficiency anaemia is the 

commonest medical disorder and is a 

problem of serious public health condition 

with epidemic proportions. It has significant 

impact on physical, psychological 

development, immunity, behaviour and 

work performance. 
[3]

 It is most prevalent 

nutritional problem in the world today 

affecting more than 700 million people. 
[4] 

 According to NFHS-3 (2005-06) the 

prevalence of anaemia in adolescents is 

55.8%. the prevalence of anaemia is highest 

in poor adolescent girls (65-90%) and 

coincides with onset of menstruation and 

growth. 
[5]

 In this regard there is no literature 

about the prevalence of anaemia among 

adolescent girls dwelling in urban slums of 

Bellary city, Karnataka, India. With this 

back ground the present study was 

undertaken to know the prevalence of 

anaemia and to examine the role of socio 

demographic factors, nutritional and dietary 

factors and menstruation factors influencing 

the occurrence of anaemia among the 

adolescents living in the urban slums of 

Bellary city, Karnataka, India.  

Objectives: 

1. To determine the prevalence of anaemia 

among adolescent girls living in urban slums 

of Bellary city, Karnataka. 

2. To study the determinants of anaemia 

among adolescent girls living in urban slums 

of Bellary city, Karnataka. 

 

MATERIALS AND METHODS 

Study Design and Study Setting: 

A descriptive community based cross 

sectional study was conducted in a setting of 

urban slums of Bellary city, Karnataka state, 

India, during the period of July 2010 to 

February 2011. 

Sample size and sampling:  

The estimated prevalence of anaemia 

among adolescent girls as per National 

Family Health Suyvey-3 
[5]

 data is 56%. 

Considering this, by using formula 

n=4pq/d2 sample size for our study was 

estimated, and allowable error 10%, the 

estimated sample size was 314 and it was 

rounded off to 400. The study was done in 

the setting of urban slums of Bellary city 

where in first we divided the Bellary city 

geographically into four quadrants. Within 

each geographically divided quadrant one 

slum was selected randomly. A total of four 

urban slums were included in the study. 

Within each selected urban slum 100 

adolescent girls (between 10 – 19 years) 

were studied by conducting house to house 

survey. If the required sample of 100 

adolescent girls was not met in the selected 

slum in a given quadrant another slum was 

selected randomly in the given quadrant and 

the study was conducted till a sample of 100 

adolescent girls was met. 

Method of data collection:  

Information was collected by 

standard trained interviewers using face to 

face interviews based on a structured, pre-

tested questionnaire. Pre testing was done on 

adolescent falling in the same age group 

(10-19 years), in a similar setting, to screen 

for potential problems in the questionnaire. 

The interviewers discussed the questionnaire 

thoroughly among themselves before data 

collection to decrease interviewer bias. With 

the exception of a few open ended questions, 

the interview was based on prompted 

questions.  

Inclusion and exclusion criteria: 

All the adolescent girls in the age 

group of 10-19 years who were residing in 

the study area for a minimum period of 6 

months and willing for their blood testing 

were included in the study. 



 

                      International Journal of Health Sciences & Research (www.ijhsr.org)  19 
Vol.4; Issue: 12; December 2014 

 

Adolescent girls who were 

terminally ill and pregnant were excluded 

from the study.  

A total of 441 students were 

approached for participation in our survey, 

41 (9.2%) declined to participate in the 

study.  

Questionnaire and study variables:  

The questionnaire had three parts, 

where in the first part was structured to elicit 

the socio-demographic profile of the 

adolescents. The second part of the 

questionnaire consisted of questions 

structured to elicit factors influencing the 

occurrence of anaemia like dietary patterns, 

menstrual history and awareness of anaemia. 

The third part of the questionnaire consisted 

of format for clinical examination and for 

recording anthropometric measurements like 

height, weight and body mass index (BMI).  

Socioeconomic status (SES) was 

estimated according to modified B.G. Prasad 

classification. For haemoglobin estimation, 

after taking written consent from 

participants 10 micro litre of capillary blood 

was taken in a haemoglobin micropipette 

and transferred to pre numbered test tubes 

containing 2.5 ml of Drabkin's reagent. 

Hemoglobin (Hb) estimation was done by 

Cynomethaemoglobin method using a 

photoelectric calorimeter with green filter 

(520nm wavelength). Anaemia was 

classified based on WHO classification 

where Hb% less than 12 gm/dl was 

considered as anaemic. 
[6]

 

Statistical analysis:  

Data were entered into an electronic 

database and analysis was done to ascertain 

the prevalence of anaemia and determinants 

of anaemia among the adolescent girls using 

SPSS version 16.0.1 (SPSS, 2007).  

Ethical considerations:  

The study was given ethical approval 

by Ethical Review Committee of 

Vijayanagara Institute of Medical Sciences. 

All ethical requirements including 

confidentiality of responses and informed 

consent were stringently ensured throughout 

the project. 

 

RESULTS AND OBSERVATION 

 
Table No. 01 

Socio-demographic profile of adolescent girls 

Variables Frequency Percentage 

Age in years 

10 - 12 yrs 43 10.75 

12 - 14 yrs 132 33 

14 - 16 yrs 117 29.25 

16 - 18 yrs 91 22.75 

18 - 19 yrs 17 4.25 

Mean ± SD 14.82 ± 2.1  

Religion 

Hindu 309 77.25 

Muslim 39 9.75 

Christian 49 12.25 

Others 3 0.75 

Occupation of father 

Unemployed 4 1 

Unskilled worker 123 30.75 

Semiskilled worker 18 4.5 

Skilled worker 79 19.75 

Business 39 9.75 

Employee/Professional 137 34.25 

Education of father 

Illiterate 96 24 

Primary 61 15.25 

Secondary 124 31 

Intermediate 47 11.75 

Degree & above 72 18 

Education of mother 

Illiterate 163 40.75 

Primary 92 23 

Secondary 104 26 

Intermediate 28 7 

Degree & above 13 3.25 

Socio-economic status 

Upper class 32 8 

Upper middle class 106 26.5 

Lower middle class 115 28.75 

Upper lower class 110 27.5 

Lower class 37 9.25 

Marital status of the girl 

Married 18 4.5 

Unmarried 382 95.5 

 

About 50% of the adolescent girls in 

the study were in the age group of 14 to 18 

years and 77% of them were Hindus. 

Majority of them were unmarried, however 

about 4.5% were married. 

About one third of the fathers of girls 

had completed secondary schooling, 24% of 

the fathers were illiterate and 18% of them 
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had completed their degree and above. 

About one third them were unskilled 

workers (30.7%) and another one third were 

employees/professional and nearly 20% of 

them were skilled workers. 

Nearly 41% of the mothers of 

adolescent girls were illiterate and 59 % of 

them were literate. Majority of them were 

home makers (47.5%) and unskilled worker 

(34.5%) and only 4.2% of them were 

employees/professionals. 

About two thirds of the families were 

belonging to lower middle class (28.7%), 

upper lower class (27.5%) and lower class 

(9.3%) and remaining one third of the 

families belonged to upper class and upper 

middle class. 

 
Table No. 02 

Prevalence of Anaemia among adolescent girls 

Grades of anaemia N Percentage (95% CI) 

Mild (10 - 11.9 g/dl) 151 37.75 (33.14 - 42.6) 

Moderate (7 - 10 g/dl) 145 36.25 (31.65 -  41.05) 

Severe (< 7 g/dl) 34 8.5 (6.054  - 11.54) 

Any anaemia (< 11.9 g/dl) 330 82.5 (78.54  - 85.99) 

 

The prevalence of any anaemia was 

82.5% among the adolescent girls dwelling 

in the urban slums of Bellary city. It was 

observed that the prevalence of mild and 

moderate anaemia was 37.7% and 36.2% 

respectively, however the prevalence of 

severe anaemia was found to be 8.5%. 

 
Table No. 03 

Socio-demographic factors influencing anaemia among adolescent girls 

Variables n(%) 95% CI OR (95% CI) P value 

Age in years 

10 - 12 yrs (n=43) 32 (74.4) 59.76 - 85.07 1   

12 - 14 yrs (n=132) 107 (81.1) 73.54 - 86.3 1.468 (0.6317 -  3.291) 0.3586 

14 - 16 yrs (n=117) 99 (84.6) 76.99 - 90.04 1.882 (0.7832 - 4.414) 0.1531 

16 - 18 yrs (n=91) 76 (83.5) 74.57 - 89.75 1.734 (0.7011 - 4.219) 0.2282 

18 - 19 yrs (n=17) 16 (94.1) 73.02 - 98.95 5.383 (0.8072 - 126.4) 0.0918 

Marital status 

Unmarried (n=382) 314 (82.2) 78.05 - 85.71 1   

Married (n=18) 16 (88.9) 67.2 - 96.9 1.73 (0.4434 - 11.36) 0.5064 

Religion 

Hindu (n=309) 262 (84.8) 80.36 - 88.36 2.47 (1.135 - 5.181) 0.02383 

Muslim (n=39) 27 (69.2) 53.58 - 81.43 1   

Christian (n=49) 40 (81.6) 68.64 - 90.02 1.96 (0.7196 - 5.475) 0.1891 

Others (n=3) 1 (33.3) 6.15 - 79.23 0.2312 (0.007291 - 3.285) 0.2854 

Socio-economic status 

Upper class (n=32) 26 (81.3) 64.69 - 91.11 1.199 (0.451 -  3.536) 0.7445 

Upper middle class (n=106) 83 (78.3) 69.54 - 85.08 1   

Lower middle class (n=115) 97 (84.3) 76.61 - 89.86 1.491 (0.7508 -  2.99) 0.2551 

Upper lower class (n=110) 91 (82.7) 74.59 - 88.65 1.325 (0.6712 - 2.638) 0.4183 

Lower class (n=37) 33 (89.2) 75.29 95.71 2.275 (0.7697 -  8.213) 0.1484 

Education of mother 

Illiterate (n=163) 136 (83.4) 76.97 - 88.36 2.226 (0.56 - 7.681) 0.2315 

Primary (n=92) 79 (85.9) 77.31 - 91.55 2.669 (0.6328 - 9.961) 0.1673 

Secondary (n=104) 83 (79.3) 71.1 - 86.4 1.747 (0.4305 - 6.186) 0.4004 

Intermediate (n=28 23 (82.1) 64.41 - 92.12 2.006 (0.3972 - 9.795) 0.387 

Degree & above (n=13) 9 (69.2) 42.37 - 87.32 1   

Education of the girl 

Primary (n=30) 29 (96.0) 88.65 - 100 9.081 (1.659 - 191.5) 0.0047 

Secondary (n=234) 178 (76.1) 70.21 - 81.09 1   

Intermediate (n=136) 122 (89.7) 83.46 - 93.77 2.735 (1.48 -  5.291) 0.00095 

Occupation of father 

Umemployed (n=4) 4 (100.0) 51.01 - 100 - 0.3796 

Unskilled worker (n=123) 108 (87.8) 80.85 - 92.47 2.013 (1.031 - 4.045) 0.04018 

Semiskilled worker (n=18) 16 (88.9) 67.2 - 96.9  2.233 (0.5485 - 15.07) 0.3086 

Skilled worker (n=79) 64 (81.0) 71.01 - 88.14 1.195 (0.6005 - 2.442) 0.6223 

Business (n=39) 31 (79.5) 64.47 - 89.22 1.086 (0.4598 - 2.756) 0.8735 

Employee (n=137) 107 (78.1) 70.46 - 84.21 1   
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As the age of the adolescent girls 

increases the prevalence of anaemia also 

increases. The odds of having anaemia 

increases as the age of the adolescent 

increases and this difference were not found 

to be statistically significant. 

The married adolescents have higher 

odds [OR 1.73, 95% CI 0.44 - 11.36] of 

suffering from anaemia when compared to 

unmarried adolescents and the difference 

was not found to be statistically significant. 

Hindu adolescent girls have higher 

odds [OR 2.47, 95% CI 1.135 - 5.181] of 

being anaemic when compared to other 

religion girls and this difference was found 

to be statistically significant. 

There was no statistically significant 

difference in the prevalence of anaemia 

between the different socio-economic strata. 

However adolescent girls belonging to lower 

socio-economic status had higher odds [OR 

2.27, 95% CI 0.76 - 8.21] of being anaemic 

when compared to other socio-economic 

groups. 

The prevalence of anaemia was high 

among adolescent girls whose mothers were 

illiterate (83.4%) and educated up to 

primary (85.9%), secondary (79.3)and 

intermediate (82%) when compared to girls 

whose mothers were educated up to degree 

and above (69%) and this difference was not 

found to be statistically significant. 

Adolescent girls who were doing 

their primary schooling [OR 9.08, 95% CI 

1.659 - 191.5] and intermediate [OR 2.73, 

95% CI 1.48 -  5.29] are at higher odds of 

being anaemic when compared to rest of the 

group and this difference was found to be 

statistically significant. 

Adolescent girls whose fathers were 

unemployed, unskilled [OR 2.01, 95% CI 

1.03 - 4.04] and semiskilled [OR 2.23, 95% 

CI 0.54 - 15.07] had higher odds of being 

anaemic when compared to other groups and 

this difference was found to be statistically 

significant. 

Adolescent girls with regular 

menstrual cycles [OR 2.49, 95% CI 1.40 - 

4.37], with menstrual period of 3 – 7 days 

[OR 38.99, 95% CI 17.12 - 93.98] and more 

than 7 days had higher odds [OR 8.31, 95% 

CI 3.95 - 18.08] of suffering from anaemia 

when compared to other groups and this 

difference was found to be statistically 

significant. 

 
Table No. 04 

Menstruation factors influencing anaemia among adolescent girls 

Variables n(%) 95% CI OR (95% CI) P value 

Menstrual cycle 

Irregular (n=85) 60 (70.6) 60.18 - 79.21 1   

Regular (n=315) 270 (85.7) 81.42 - 89.15 2.493 (1.406 - 4.376) 0.002036 

Duration of mentrual period 

< 3 days (n=48) 15 (31.3) 19.95 - 45.33 1   

3 - 7 days (n=231) 219 (94.8) 91.14 - 97.0 38.99 (17.12 - 93.98) <0.0000001 

> 7 days (n=121) 96 (79.3) 71.28 - 85.6 8.314 (3.956 - 18.08) <0.0000001 

 

Adolescent girls with body mass 

index – thinness [OR 25.07, 95% CI 5.87 - 

119.7] and normal [OR 5.48, 95% CI 1.63 - 

19.53] have higher odds of being anaemic 

when compared to other group and this 

difference was found to be statistically 

significant. 

Adolescent with lesser frequency of 

meat consumption {Less than thrice per 

week [OR 2.0, 95% CI 1.16 - 3.49], Never 

[OR 5.14, 95% CI 1.88 - 17.63]} and green 

leafy vegetables {Less than thrice per week 

[OR 3.47, 95% CI 1.94 -  6.18], Never [OR 

15.8, 95% CI 2.72 -  343.9]}  had higher 

odds of having anaemia when compared to 

other groups and this difference to was 

found to be statistically significant. 
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Table No. 05 

Nutritional and dietary factors influencing anaemia among  adolescent girls 

Variables n(%) 95% CI OR (95% CI) P value 

Body Mass Index 

Thinness (< - 2SD) (n=101) 96 (95.0) 88.93 - 97.87 25.07 (5.873 - 119.7) 0.000013 

Normal (-2SD to + 1SD) (n=287) 229 (79.8) 74.77 - 84.03 5.485 (1.638 -  19.53) 0.006187 

Overweight/Obese (n=12) 5 (41.0) 16.5 - 71.4 1   

Meat consumptio 

Morethan once a week (n=152) 113 (74.3) 66.86 - 80.62 1   

Lessthan once a week (n=184) 157 (85.3) 79.49 - 89.71 2.003 (1.16 - 3.491) 0.0125 

Never (n=64) 60 (93.8) 85 - 97.54 5.146 (1.881 - 17.63) 0.00058 

Intake of green leafy vegetables 

Thrice or more per week (n=74) 47 (63.5) 52.13 - 73.56 1   

Lessthan thrice per week (297) 255 (85.9) 81.44 - 89.36 3.473 (1.942 -  6.184) 0.00003 

Never (n=29) 28 (96.6) 82.83 - 99.39 15.8 (2.727 -  343.9) 0.00029 

Intake of citrus fruits 

Thrice or more per week (n=17) 11 (64.7) 41.3 - 82.69 1   

Once per week (n=72) 54 (75.0) 63.91 - 83.56 1.627 (0.4927 -  5.061) 0.4061 

Occasionally (n=260) 221 (85.0) 80.15 - 88.83 3.074 (0.9991 - 8.792) 0.0501 

Never (n=51) 44 (86.3) 74.28 - 93.19 3.355 (0.8942 - 12.53) 0.07206 

 

Lesser the frequency of intake of 

citrous fruits higher are the odds of anaemia 

among the adolescents and this was not 

statistically significant. 

 

DISCUSSION 

In our study prevalence of any 

anaemia was 82.5% among the adolescent 

girls dwelling in the urban slums of Bellary 

city. It was observed that the prevalence of 

mild and moderate anaemia was 37.7% and 

36.2% respectively, however the prevalence 

of severe anaemia was found to be 8.5%. 

Similar results were observed in a 

study done in 16 districts of 11 states in 

India by Toteja GS et al (2006) 
[7]

 where the 

overall prevalence of anaemia was 90% with 

7.1% having severe anaemia. According to 

District Level Household Survey (DLHS) on 

Reproductive child health, India (2002-04) 
[8]

 in India, overall, 98 % of adolescent girls 

have any anaemia. 22% of them are mildly 

anaemic, 49 % are moderately anaemic and 

27 % are suffering from severe anaemia and 

in Karnataka, 96 % of adolescent girls have 

any anaemia, 37% of them are mildly 

anaemic, 44 % are moderately anaemic and 

15% are having severe anaemia.  

The NFHS-3 (2005-06) data revealed 

the prevalence of anaemia in 15-19 years 

age group is 55.8% and is more prevalent in 

rural areas (57.4%) than urban area (50.9%). 
[5]

 

The odds of having anaemia 

increases as the age of the adolescent 

increases and the married adolescents have 

higher odds [OR 1.73, 95% CI 0.4434 - 

11.36] of suffering from anaemia when 

compared to unmarried adolescents and the 

difference was not found to be statistically 

significant. Similar findings were reported 

by DLHS (2002-04) 
[8]

 and Dallman P.R 

(1992). 
[9]

 

Hindu adolescent girls have higher 

odds [OR 2.47, 95% CI 1.135 - 5.181] of 

being anaemic when compared to other 

religion girls and this difference was found 

to be statistically significant. Similar 

findings were reported in NFHS-3 (2005-06) 
[5]

 where anaemia was more in Hindu 

community (55.9%) when compared rest of 

the religious groups. 

In our study adolescent girls 

belonging to lower socio-economic status 

[OR 2.27, 95% CI 0.76 - 8.21] and doing 

their primary schooling [OR 9.08, 95% CI 

1.659 - 191.5] and intermediate [OR 2.73, 

95% CI 1.48 -  5.29] are at higher odds of 

being anaemic when compared to rest of the 

groups and this difference was found to be 

statistically significant. Socio economic 

status is one of the important determinant of 
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anaemia among adolescent girls which was 

also evident in studies conducted by R. 

Gawarika et al (2006) 
[10]

 where they 

observed the overall prevalence of anaemia 

among adolescent girls of weaker economic 

group was 96.5% and in middle income 

group was 65.1%. In another study 

conducted by Sanjeev M Choudhary et al, 
[11]

 a statistically significant association of 

anaemia was found with the socio-economic 

status of the study subjects and a similar 

association was found in studies done by 

Rawat CMS et al 
[12]

 and S Kaur et al. 
[13] 

In a study done by J S Asokan et al 

(1999) 
[14]

 reported a significant association 

between the mean haemoglobin 

concentration of girls with no education or 

those who completed up to 5
th

 standard. 

In our study the prevalence of 

anaemia was high among adolescent girls 

whose mothers were illiterate (83.4%) and 

educated up to primary (85.9%), secondary 

(79.3)and intermediate (82%) when 

compared to girls whose mothers were 

educated up to degree and above (69%) and 

this difference was not found to be 

statistically significant. However in a study 

done by Sanjeev M chaudhary et al, 
[11]

 

Rawat CMS et al 
[12]

 and J S Asokan et al 

(1999) 
[14]

 revealed a statistically significant 

association between anaemia among girls 

and their parental educational status. 

In the present study adolescent girls 

whose fathers were unemployed, unskilled 

[OR 2.01, 95% CI 1.03 - 4.04] and 

semiskilled [OR 2.23, 95% CI 0.54 - 15.07] 

had higher odds of being anaemic when 

compared to other groups and this difference 

was found to be statistically significant. This 

finding was similar to the study conducted 

by Rawat CMS et al, 
[12]

 where they found a 

statistically significant association of 

anaemia among girls with their father’s

occupation. 

Nutritional status and the dietary 

patterns influence the onset of anaemia 

among the adolescent girls. In the present 

study adolescent girls with body mass index 

– thinness [OR 25.07, 95% CI 5.87 - 119.7] 

and normal [OR 5.48, 95% CI 1.63 - 19.53] 

and with lesser frequency of meat 

consumption {Less than thrice per week 

[OR 2.0, 95% CI 1.16 - 3.49], Never [OR 

5.14, 95% CI 1.88 - 17.63]} and green leafy 

vegetable {Less than thrice per week [OR 

3.47, 95% CI 1.94 -  6.18], Never [OR 15.8, 

95% CI 2.72 -  343.9]}  had higher odds of 

having anaemia when compared to other 

groups and this difference to was found to 

be statistically significant. It was evidently 

shown that the nutritional status i.e. BMI 

was important determinant of anaemia 

among adolescents in studies done by 

Rajarathnam et al, 
[15]

 Bentley et al 
[16]

 and 

Verma A et al. 
[17]

 

In a study done by Goel S et al, 
[18]

 

showed the relation of poor diet (i.e. 

inadequate green leafy vegetables, pulses) 

with anaemia was found to be statistically 

significant, although, the relationship of 

anaemia with meat intake  was found to be 

insignificant. In another study done by S 

Kaur et al, 
[13]

 on univariate analysis low 

iron intake and vegetarian diet showed a 

significant association with anaemia and a 

similar finding was seen in a study done by 

Nelson et al. 
[19]

 

Adolescent girls with menstrual 

period of 3 – 7 days [OR 38.99, 95% CI 

17.12 - 93.98] and more than 7 days had 

higher odds [OR 8.31, 95% CI 3.95 - 18.08] 

of suffering from anaemia when compared 

to other groups and this difference was 

found to be statistically significant. Our 

results are in consonance with the study 

done by S. Kaur et al 
[13]

 who showed that 

the strongest predictor of anaemia was 

vegetarian diet followed by history of 

excessive menstrual bleeding and similar 

findings were found by Soon-Myung Hong 

et al. 
[20]
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CONCLUSIONS 

The overall prevalence of anaemia 

among adolescent girls of urban slums of 

Bellary city was 82.5% and the prevalence 

of severe anaemia was found to be 8.5%. 

Lesser frequency of meat and green leafy 

vegetables consumption, increased duration 

of menstrual blood flow, body mass index, 

and religion, educational status of the girl 

and occupation of girl’s father were the

determinants of anaemia among the 

adolescent girls of urban slums of Bellary 

city. 

 
ACKNOWLEDGEMENT  

We thank all the adolescent girls who 

participated in the study and their parents who 

supported the study, without whom this study 

would not have been possible. The authors thank 

all the staff members of community medicine of 

VIMS Bellary for their guidance and support. 

The authors are also grateful to authors/editors/ 

publishers of all those articles, journals and 

books from where the literature for this article 

has been reviewed and discussed. 

 

REFERENCES 

1. National consultation on RCH-I, ARSH 

strategy, a report by WHO, UNFPA, 

MOH FW-September 2005. 

2. Dallman PR, Simes MA, Stekel A. Iron 

deficiency in infancy and childhood. 

AMJ clinnutr 1980;33:86-118. 

3. Lawless JW, Latham MC, Stephenson 

LS, et al. Iron supplementation improves 

appetite and growth in anaemic Kenyan 

primary school children. J Nutr 

1994;124:645-654. 

4. DeMaeyer E, Adiels-Tegman M. The 

prevalence of anaemia in the world. 

World health statistics quarterly report 

1985;38:302-316. 

5. Ministry of Health and Family Welfare, 

Government of India, National Family 

Health Survey-3, 2005-06; vol-01: p 

309-311, Tno. 10.24.1. 

6. DeMaeyer EM, Dallman PR, Gurney 

JM, et al. Preventing and controlling 

iron deficiency anaemia through 

primary health care: A guide for health 

administrators and programme 

managers. Geneva: WHO; 1989.p.9. 

7. Toteja GS, Singh P, Dhillon BS. 

Prevalence of anaemia among pregnant 

women and adolescent girls in 16 

districts in India. Food Nutr Bull 2006 

Dec;27(4):311-5. 

8. District Level Household Survey 

(DLHS) on Reproductive child health, 

India. Nutritional status of children and 

prevalence of anaemia among children, 

adolescents and pregnant women (2002-

04), p. 33-39, 128-129: table no-3.5, 3.6, 

4.13.3. 

9. Dallman PR. Changing iron needs from 

birth to adolescence. In: Fomon SJ, 

Zlotkin S, editors. Nutritional 

Anaemias: Nestle Nutriton Workshop 

Series. New York: Raven Press; 

1992.p.29-38. 

10. Gawarika R, Gawarika S, Mishra AK. 

Prevalence of anaemia among 

adolescent girls belonging to different 

economic groups. Indian journal of 

Community Medicine 2006;31(4):10-12. 

11. Chaudhary SM, Dhage VR. A study of 

anaemia among adolescent females in 

the urban area of Nagpur. Indian Jour 

Community Med 2008;33:243-5. 

12. Rawat CMS, Garg SK, Singh JV, 

Bhatnagar. A Study of Anemia Among 

Adolescent Females in the Urban Area 

of Nagpur.  Indian Journal of 

Community Medicine 2001 Oct-

Dec;XXVI(4):173-175. 

13. S. Kaur, P.R. Deshmukh, B.S. Garg. 

Epidemiological Correlates of 

Nutritional Anemia in Adolescent Girls 

of Rural Wardha. Indian Journal of 

Community Medicine October-

December, 2006;31(4)255-258. 

14. Asokan JS. Adolescent girls as risk 

group: Report of the international 

seminar on anaemia in South Asia 

(1999). 

15. Rajarathnam J, Abel R, Asokan JS, 

Jonathan P. Prevalence of anaemia 

among adolesecent girls of 



 

                      International Journal of Health Sciences & Research (www.ijhsr.org)  25 
Vol.4; Issue: 12; December 2014 

 

ruralTamilnadu, India. Indian Pediatr 

2000 May;37(5):532-6. 

16. Bently ME, Griffiths PL. The burden of 

anaemia among women in India. 

European Journal of clinical nutrition 

2003;57:52-60. 

Doi:10.1038/sj.ejcn.160154.6. 

17. Verma A, Rawal VS, Kedia G, Kumar 

D, Chauhan J. Factors influencing 

anemia among girls of school going age 

( 6-18 years) from the slums of 

Ahmedabad City. Indian Journal of 

Community Medicine 2004 Jan-

Mar;xxix(1):25-26. 

18. Goel S, Gupta BP. Low anaemia 

prevalence among adolescents of an 

urban hilly community. Indian Journal 

of Community Medicine 2007;32:67-8. 

19. Nelson M, Bekaliou F, Trivedi A. Iron 

deficiency anaemia and physical 

performance in adolescent girls from 

different ethnic groups background. Br J 

Nutr 1994set;72(3):427-433. 

20. Hong SM, Cho JY, Chung HJ. The iron 

status, clinical symptom and 

anthropometry between normal and 

anaemic groups of middle school girls. 

Nutr Res Pract 2007 Spring;1(1):52-56. 

Available at http://creative 

commons.org/licenses/by-nc/3.0. 

 

 

 

 

 

******************* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How to cite this article: Kappala VP, Doddaiah V, Raghavendra B et. al. A study of prevalence and 

determinants of anaemia among adolescent girls of urban slums in Bellary city. Int J Health Sci Res. 

2014;4(12):17-25. 

 

International Journal of Health Sciences & Research (IJHSR) 

 

Publish your work in this journal 

 

The International Journal of Health Sciences & Research is a multidisciplinary indexed open access double-blind peer-

reviewed international journal that publishes original research articles from all areas of health sciences and allied branches. 

This monthly journal is characterised by rapid publication of reviews, original research and case reports across all the fields 

of health sciences. The details of journal are available on its official website (www.ijhsr.org). 

 
Submit your manuscript by email: editor.ijhsr@gmail.com OR editor.ijhsr@yahoo.com  

http://www.ijhsr.org/
mailto:editor.ijhsr@gmail.com
mailto:editor.ijhsr@yahoo.com

