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INTRODUCTION 

Globally, anaemia affects 1.62 billion people, which 

corresponds to 24.8% of the population, the highest 

prevalence being in preschool-age children. Of these 293 

million anemic children, 89 million live in India.1 

Previous global estimates made by DeMaeyer indicated 

that 43% of preschool-age children were anemic, 

whereas, current estimates show this figure to be 47.4%, 

denoting a significant rise.1,2 In India the scenario is quite 

similar. Compared to the NFHS-2 data which showed 

that 74% of pre-school children were anemic, in NFHS-3 

this figure was 79%.3 Other studies on prevalence of 

anaemia in India show this rising trend.3-10 

Anaemia has a variable impact on physical development 

and children show poor attentiveness, memory and 

academic performance.11 Children who suffer from 

anaemia have delayed psychomotor development and 

impaired performance; in addition, they experience 

impaired coordination of language and motor skills, 

equivalent to a 5-10 point deficit in intelligence 
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quotient.12-15 Anaemia is associated with socioeconomic, 

biological, environmental and nutritional factors. 

Low economic status, less education, and poor health of 

mothers due to meagre dietary intake are the main causes 

of anaemia. Anaemia is the most predominant factor for 

morbidity and child mortality, and, hence, it is a critical 

health issue for children in India. Iron deficiency affects 

cognitive and motor development and increases 

susceptibility to infections. The prevention as well as 

timely management of anaemia is essential to attain 

Sustainable Development Goal-3 (SDG) on ensuring 

healthy lives and promoting wellbeing for all at all ages. 

Further actions are required to reach the World Health 

Assembly target of a 50% reduction of anaemia in 

women of reproductive age by 2025. 

The aim and objectives of this study is to study the 

prevalence of anaemia in urban primary school children 

of Katihar and the socio-demographic factors associated 

with anaemia. 

METHODS 

Study setting 

The present study was conducted in the primary school 

children in urban area of Katihar district. Apparently 

healthy school age children (6–12 years) were included in 

the study.  

Study design 

Cross- sectional study. 

Study period 

June 2016 to May 2017. 

Sample size 

By taking the prevalence of anaemia 50% among school 

children for confidence level 95% with 10% relative 

precision with sample size comes out to be 384.The 

sample size was doubled to cover both boys and girls in 

the study. A total of 800 students (426 boys and 374 

girls) in the age group of 6-11years were interviewed and 

examined. 

Inclusion criteria 

Children of age group 6 years to 12 years studying in 

Government primary school of urban area and willingly 

participated in study. 

Exclusion criteria 

We excluded children who received blood transfusion 

within last two months, and those with evidence of 

apparent chronic infection (tuberculosis, malaria etc.). 

Children having medication in the past fortnight prior to 

data collection and unwilling individuals were excluded 

from the study. 

Data collection and analysis 

A pretested questionnaire was applied to obtain relevant 

information of demographic and socioeconomic data.A 

list of all government primary schools of Katihar Urban 

was taken and equal numbers of students were examined 

from randomly selected school/ schools. All the children 

in the age group 6-12 years from selected schools 

constituted the unit of study. 

Either finger prick or venous blood was collected 

according to the agreement of the participants. 

Hemoglobin estimation was done by Sahli’s 

haemoglobinometer. 

The WHO criterion (haemoglobin <11 g/dl) was used to 

diagnose anaemia. To categorize the degree of anaemia, 

the following cut-off points were used: 10.0-10.9 g/dl, 

mild anaemia: 7.0-9.9 g/dl, moderate anaemia: <7 g/dl, 

severe anaemia.16 

Data was compiled and analyzed by using epi info 7 

statistical software. 

RESULTS 

In the present study the total sample size was 800 and out 

of these 343 (42.88%) children were found anemic.  

The prevalence of anaemia was high among female child 

(48.07%). There was a significant difference in the 

prevalence of anaemia among both sex (p<0.01) (Table 

1). 

There is no statistical difference between sex and severity 

of anaemia (p>0.05) (Table 2). 

The prevalence of anaemia was 100% among children 

belonging to lower socio economic status. Only 8.33% 

children belongs to upper socio economic status were 

found anaemic. There is statistically significant 

association between socio economic status and 

prevalence of anaemia among children (p<0.0001) (Table 

3). 

The prevalence of anaemia was 46.47% among 

vegetarians and 40.57% among non vegetarians. There 

was no significant association between dietary habit and 

prevalence of anaemia (p>0.05) (Table 4). 

A statistically highly significant association of anaemia 

was found with the mother’s educational status 

(p<0.0001). More than half (51.03%) children were 

anaemic among illiterate mothers (Table 5). 
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Table 1: Prevalence and relationship between sex and anaemia. 

Anaemia Boys Girls Total 

  No % No % No % 

Present 156 37.96 187 48.07 343 42.88 

Absent 255 62.04 202 51.93 457 57.13 

Total 411 100.00 389 100.00 800 100.00 

χ2=7.94, df=1, p<0.01. 

Table 2: Relationship between sex and severity of anaemia. 

Anaemia Boys Girls Total 

  No. % No. % No. % 

Mild 50 32.05 54 28.88 104 30.32 

Moderate 106 67.95 133 71.12 239 69.68 

Total 156 100.00 187 100.00 343 100.00 

χ2=0.27, df=1, p>0.05. 

Table 3: Association between socio economic status and anaemia. 

Social class  
Total Anaemia present Anaemia absent 

No. No % No % 

Upper 12 1 8.33 11 91.67 

Upper-middle 111 19 17.12 92 82.88 

Lower-middle 170 44 25.88 126 74.12 

Upper-lower 417 189 45.32 228 54.68 

Lower 90 90 100.00 0 0.00 

Total 800 343 42.88 457 57.13 

χ2=176.89, df=4, p<0.0001. 

Table 4: Association between dietary habit and anaemia. 

Dietary habit Total Anaemia present Anaemia absent 

 
No. No % No % 

Vegetarian 312 145 46.47 167 53.53 

Non-vegetarian 488 198 40.57 290 59.43 

Total 800 343 42.88 457 57.13 

χ2=2.47, df=1, p>0.05. 

Table 5: Association between mother’s education and anaemia. 

Mother education Total Anaemia present Anaemia absent 

 
No. No % No % 

Illiterate 390 199 51.03 191 48.97 

Secondary 335 124 37.01 211 62.99 

Higher secondary 61 17 27.87 44 72.13 

Graduate and above 14 3 21.43 11 78.57 

Total 800 343 42.88 457 57.13 

χ2=23.51, df=3, p<0.0001. 

Table 6: Association between nutritional status and anaemia. 

Nutritional status Total Anaemia present Anaemia absent 

  
No % No % 

Not-undernourished 228 78 34.21 150 65.79 

Undernourished 572 265 46.33 307 53.67 

Total 800 343 42.88 457 57.13 

χ2=9.29, df=1, p<0.01. 
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There was a significant association between prevalence of 

anaemia and nutritional status of children (p<0.01). 

46.33% undernourished children were found anaemic 

(Table 6). 

DISCUSSION 

Nutritional anemia is a very common cause of morbidity 

in children in a developing country like India in the pre-

school age group. It shows a clear male preponderance. 

Despite the existence of an effective control measure 

since as early as 1970 (Nutritional Anemia Prophylaxis 

Programme) and constant updating by Government e.g. 

as in 1991 (National Nutritional Anemia Control 

Program) and later on as a part RCH programme, the 

prevalence of nutritional anemia is on the rise in the pre-

school children, both in India and abroad.3-10 

In present study we tried to explain the anaemia among 

primary school children (6-11 years) in terms of 

prevalence and its determinants.  

The prevalence of anemia in present study was 42.88% 

among 800 school children aged between 6-11 years of 

age. A study conducted in Kattankulathur by 

Sudhagandhi et al, found the prevalence of anemia to be 

52.88%.17 Similarly 37.6% prevalence of anemia was 

found in Assefa et al.18 

Sahu et al found severity of anemia (35.2% mild, 59.4% 

moderate), which was similar to findings of our study 

(30.32% mild, 69.68% moderate).19 

In present study there was significant difference between 

the prevalence of anemia in males (37.96%) and females 

(48.07%). Studies done by Sudhagandhi et al, and Bekele 

et al, found that the prevalence of anemia was higher in 

females.17,20 

Present study showed that incidence of anemia was high 

in class V (lower) children (100%), followed class IV 

(upper lower) children (45.32%), class III (lower middle) 

children (25.88) and class II (upper middle) children 

(17.12%). Similar finding was recorded by Jain et al, in a 

study done in Uttarakhand which showed that anemia 

was more common in lower socio-economic class 

(90.6%) and 37.5% in class III and Class II.21 Incidence 

of anemia was found to be more in lower socioeconomic 

class than upper socioeconomic class by Bekele et al, and 

Ullah et al.20,22 This high incidence is because of low 

level of educational status which may affect the nutrition 

status negatively. Low income limits the type of amount 

of food available and higher incidence of infections 

among them. 

It was found that prevalence of anemia was more in 

undernourished children (26.11%) Study done by 

Sudhagandhi et al, Djokic et al and Bekele et al, also 

found that incidence of anemia was more in 

undernourished children than normal nourished even 

though the incidence was more compare to present 

study.17,20,23 This shows that anemia is influenced by 

nutritional status of the children. It can be due to the poor 

availability and intake of high nutrient diet and rising 

trend of consuming junk and snack food which supplies 

fewer calories.  

CONCLUSION  

The overall prevalence of anemia was very high among 

school children. Major factors which influence the 

prevalence of anemia were nutrition, socioeconomic 

status, and parent’s education. 

Recommendations  

A regular health check-up should be organized along with 

lab estimation of Hb% to screen anemia in school 

children and appropriate measures should be taken up by 

school authorities in coordination with parents. Further 

evaluation of anemia is needed to detect nutritional 

deficiencies and other treatable aetiologies to prevent the 

anemia. Mid-day meal programme with proper balanced 

dietary supplements as part of school health programmed 

to improve nutritional status and to decrease the 

prevalence of anemia among urban school children. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. National Family Health Survey (NFHS-3). 2005-

2006: Key Findings. Mumbai, India: International 

Institute for Population Sciences; 2007. Available 

at: www.measuredhs.com/pubs/pdf/SR128/SR128. 

pdf. Accessed on 11 April 2010. 

2. DeMaeyer E, Adiels-Tegman M. The prevalence of 

anaemia in the world. World Health Statistics 

Quarterly. 1985;38:302-16.  

3. Rao NP, Singh D, Swaminathan MC. Nutritional 

Status of Preschool children of rural communities 

near Hyderabad city. Ind J Med Res. 1969;57:2132-

48. 

4. Gupta N, Agarwal KN. Hematological 

Investigations and plasma proteins in pre-school 

children. Ind Jour Pediatr. 1972;39:48-51.  

5. Uberoi IS, DeSweemer C, Taylor CE. A study of 

anemia among rural Punjabi children. Ind Jour Med 

Res. 1972;60:793-99.  

6. Preschool children studies on anemia: Indian 

Council of Medical Research. Technical Report 

Series, No. 26:22. 1977.  

7. Singla PN, Gupta HP, Ahuja C, Agarwal KN. 

Deficiency Anemia in preschool Children- 

Estimation of prevalence based on response to 

haematinic supplementation, Jour Trop Pediatr. 

1982;28:77-80.  



Pandey AK et al. Int J Community Med Public Health. 2019 Jul;6(7):2803-2807 

                                International Journal of Community Medicine and Public Health | July 2019 | Vol 6 | Issue 7    Page 2807 

8. Agarwal DK, Bharadwaj B, Singla PN, Tripathi 

AM, Agarwal KN. Etiology of maternal and early 

childhood deficiency anemia. Ind Jour Pediatr. 

1986;53:389-96. 

9. Gomber S, Kumar S, Rusia U, Gupta P, Agarwal 

KN, Sharma S. Prevalence and etiology of 

nutritional anemia in early childhood in an urban 

slum. Ind J. Med Res. 1998;107:269-73.  

10. Pasricha SR, Black J, Muthayya S. Determinants of 

Anemia Among Young Children in Rural India. 

Pediatrics. 2010;126:140-9. 

11. Lozoff B, Jemenez E, Wolf AW. Long term 

developmental outcome of infants with iron 

deficiency. New Eng J Med. 1991;325:687-94.  

12. Politt E. Iron deficiency and cognitive function. 

Annu Rev Nutr. 1993;13:521-37. 

13. Halterman JS, Kaczorowski JM, Aligne CA, 

Auinger P, Szilagyi PG. Iron deficiency and 

cognitive achievement among school-aged children 

and adolescents in the United States. Pediatr. 

2001;107:1381-6.  

14. Walter T, Kovalskys J, Stekel A. Effect of mild iron 

deficiency on infant mental development scores. J 

Pediatr. 1983;102:519-22. 

15. Lozoff B, Smith J, Liberzon T, Argul-Barroso R, 

Jiminez E. Longitudinal analysis of cognitive and 

motor effects of iron deficiency in infancy. Pediatr 

Res. 2004;55:23. 

16. World Health Organization. Iron Deficiency 

Anaemia: Assessment, Prevention, and Control-A 

Guide for Programme Managers. Geneva, 

Switzerland: World Health Organization. 2001. 

www.who.int/nutrition/publications/micronutrients/ 

anaemia_iron_deficiency/WHO_NHD_01.3/en/ 

index.html. Accessed on 12 April 2010. 

17. Sudhagandhi B, Sundaresan S, William WE, Prema 

A. Prevalence of anemia in the school children of 

Kattankulathur, Tamil Nadu, India. Int J Nutr 

Pharmacol Neurol Dis. 2011;1(2):184. 

18. Assefa S, Mossie A, Hamza L. Prevalence and 

severity of anemia among school children in Jimma 

Town, Southwest Ethiopia. BMC Hematol. 

2014;14(1):1-9. 

19. Sahu T, Sahani NC, Patnaik L. Childhood anemia—

a study in tribal area of Mohana block in Orissa,” 

Indian J Community Med. 2007;32(1):43–5. 

20. Bekele A, Tilahun M, Mekuria A. Prevalence of 

Anemia and Its Associated Factors among Pregnant 

Women Attending Antenatal Care in Health 

Institutions of Arba Minch Town, Gamo Gofa Zone, 

Ethiopia: A Cross-Sectional Study. Anemia. 

2016:1073192.  

21. Jain N, Jain VM. Prevalence of anemia in school 

children. Med Pract Rev. 2012;3(1):1-4. 

22. Ullah I, Sarwar G, Aziz S, Khan MH. Intestinal 

worm infestation in primary school children in rural 

Peshawar. Gomal J Med Sci. 2009;7(2). 

23. Djokic D, Drakulovic MB, Radojicic Z, Crncevic 

Radovic L, Rakic L, et al. Risk factors associated 

with anemia among Serbian school-age children 7-

14 years old: results of the first national health 

survey. Hippocrat. 2010;14(4):252-60. 

 

 

 

 

 

 

 

 

 

Cite this article as: Pandey AK, Rani S. A study of 

nutritional anemia among urban primary school 

children of Katihar. Int J Community Med Public 

Health 2019;6:2803-7. 


