
Original Research Article                                                             DOI: 10.18231/2394-2754.2017.0055 

Indian Journal of Obstetrics and Gynecology Research 2017;4(3):244-248                                                             244 

Prevalence of anemia in pregnant women at booking visit in India 
 

Madhu Priya Natarajan1, Bijesh Yadav2, Ruby Jose3,* 

 
1Assistant Professor, 3Retired Professor & HOD, Dept. of Obstetrics & Gynecology Unit IV, 2Senior Demonstrator, Dept. of 

Biostatistics, Christian Medical College, Vellore 

 

*Corresponding Author: 
Email: rubyjose1@gmail.com 

 

Abstract 
Introduction: Based on the WHO stratification, anemia, in India is taken as a disease of severe public health importance. 

Anemia combines with hypertension and sepsis forming the deadly triad, leading up to 80% of maternal deaths in India. 

Knowledge of the prevalence and some sociodemographic factors associated with anemia, as the present study has done, will 

help to formulate strategies for this public health problem of medium importance. 

Material and Methods: An observational study done in the Christian Medical College and Hospital, recruited 600 consecutive, 

eligible, pregnant women at their first antenatal visit after informed consent. Blood sample was taken for hemoglobin estimation, 

socio demographic and obstetric risk factors were collected. The prevalence of anemia in pregnant women at the booking visit 

was calculated and this was correlated with risk factors for its occurrence. 

Results: Overall prevalence of anemia was 23.16% (95% CI: 20%-27%) with mean (SD) hemoglobin level of 11.7 (1.9). 

Working women had 2.64 (95% CI: 1.05 – 6.73, p= 0.04), women who booked in the second trimester had 3.84 (95% CI: 2.06 – 

7.17) and women who had fewer (<=2) antenatal visits, had 3.28 (95% CI: 1.73 – 6.22, p<0.001) higher odds of presenting with 

anemia. 

Conclusion: Prevalence of anemia at booking visit was 23.16%. Working women, women who booked during the second 

trimester and those who had fewer visits were at significant risk for presenting with anemia. 
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Introduction 
The World Health Organization (WHO) has 

estimated the prevalence of anaemia (<11gm/dl) in 

pregnant women as 14% in the developed and 51% in 

developing countries.(1,2) The Indian Council of Medical 

Research (ICMR) surveys showed over 70% pregnant 

women and adolescent girls in India to be anaemic, 

despite the availability of effective, low-cost 

interventions for prevention and treatment of the 

same.(3) 

Based on the WHO stratification, anemia is taken 

as a disease of low public health importance when the 

prevalence is less than 20%, of medium public health 

importance, when it is between 20% to 39.9% and 

severe when the prevalence is 40% and more in the 

population. Anemia combines with hypertension and 

sepsis forming the deadly triad, leading up to 80% of 

maternal deaths in India.(4,5) Knowledge of the 

prevalence and some sociodemographic factors 

associated with anemia, as the present study has done, 

will help to formulate strategies for this public health 

problem of medium importance. 

 

Operational definitions 

Booking visit: The first antenatal visit during the 

ongoing pregnancy. 

Anemia in pregnancy: Based on the W.H.O. 

definition, Hemoglobin (Hb) < 11 Gms /dl. 

 Mild Anemia: Hb between 10 -10.9 gm/dl  

 Moderate Anemia: Hb between 7.0 -10.0 gm/dl  

 Severe Anemia: Hb< 7gm/dl 

Trimesters of pregnancy: First trimester, between 1 

and 12 weeks of gestation, Second trimester, between 

13 and 28 weeks and third, from 29 weeks until 

delivery. 

Private appointment: Antenatal appointment with a 

Specialist, costlier than a General appointment. 

General appointment: Appointment with a doctor, not 

a specialist, less expensive. 

 

Materials and Method 
This observational study was carried out in the 

Christian Medical College and Hospital, a tertiary level, 

private, teaching hospital with about 15,000 deliveries a 

year and caters to patients mostly from Tamil Nadu, in 

South India. The sample size was calculated from a 

reported wide range of prevalence from 33% to 89%. 

Taking a worse case prevalence of 33%, with the 

precision of 5%, 4% and 10% of 33% (3.3%), with 95% 

CI, the sample size estimated ranged from 340 to 780 

women and 600 pregnant women were recruited for the 

study. The primary outcome studied was the prevalence 

of anemia at booking visit. Sociodemographic factors 

that could affect the prevalence of anemia like age, 

parity, economic status, diet preferences (vegan or not), 

iron and folic acid supplementation, presence of chronic 

illnesses, footwear usage, occupation and education 

were assessed and correlated. After informed consent, 
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all eligible women had sociodemographic data, 

obstetric details and 2 ml of peripheral venous blood 

collected for Hb. Hb estimation was performed in the 

Laboratory using photocaloric method with Siemens 

machine. The only exclusion criteria was the presence 

of known pathological anemia in the pregnant 

woman.The aim of the study was to find out the 

prevalence of anemia in pregnant women at the booking 

visit and correlate with risk factors for its occurrence. 

Statistical Analysis: The association between risk 

variables and prevalence of anemia were tested using 

Chi-square test with Yates correction. The variables 

which were significant at p<0.25, were considered for 

multivariate logistic regression analysis. Results were 

presented with OR and 95% CI. SPSS 18.0 software 

was used to analyze data. 

 

Results 
The distribution of risk variables for anemia in 

pregnancy and the results of multivariate analysis are 

presented in Table 1. Overall prevalence of anemia at 

the booking visit was 23.16%% (95% CI: 20% - 27%) 

with mean (SD) of hemoglobin level 11.7 (1.9).  

Working women had higher odds 2.64 (95% CI: 

1.05 – 6.73, p 0.04).Women who booked in the second 

trimesterhad3.84 (95% CI: 2.06 – 7.17) and women 

who had fewer (<=2) antenatal visits, had (OR= 3.28, 

95% CI: 1.73 – 6.22, p<0.001) higher odds of 

presenting with anemia. The majority of women were 

moderately anemic 79(31.2%) and mild anemia was 

found in 76(30%) of the women. Severe anemia was 

present in only 1 woman. 

Table 1: Risk factor analysis 

Variables 

Bivariate Multivariate 

Hemoglobin P value OR 95% CI P value 

No Anemia Anemia 

n % n % 

Age: 

<=20 

>20 

 

37 

424 

 

74.0 

77.1 

 

13 

126 

 

26.0 

22.9 

0.60  

  

Area: 

Rural 

Urban 

 

247 

214 

 

76.0 

77.8 

 

78 

61 

 

24.0 

22.2 

0.63  

  

Religion: 

Hindu 

Christian 

Muslim 

 

368 

33 

60 

 

77.0 

76.7 

75.9 

 

110 

10 

19 

 

23.0 

23.3 

24.1 

0.98  

  

Occupation: 

Housewife 

Working 

 

415 

46 

 

78.2 

66.7 

 

116 

23 

 

21.8 

33.3 

0.04 

 

1.00 

2.65 

 

 

1.05 – 6.73 

 

 

0.04 

Education: 

Primary/High School 

College/Above 

 

194 

267 

 

74.0 

79.0 

 

68 

71 

 

26.0 

21.0 

 

0.15 

 

 

1.20 

1.00 

 

0.57 – 2.54 

 

0.63 

Income: 

>16000 

8000 -16000 

<=8000 

 

171 

174 

116 

 

80.7 

76.0 

73.0 

 

41 

55 

43 

 

19.3 

24.0 

27.0 

0.20 

 

1.00 

1.39 

1.58 

 

 

0.64 – 3.03 

0.62 – 4.04 

 

 

0.41 

0.34 

Chart: 

Private 

General 

163 

298 

76.2 

77.2 

51 

88 

23.8 

22.8 
0.84 

   

Family: 

Nuclear 

Joint 

 

175 

286 

 

78.5 

75.9 

 

48 

91 

 

21.5 

24.1 

0.48 

   

Diet: 

Vegetarian  

Non vegetarian 

 

50 

411 

 

74.6 

77.1 

 

17 

122 

 

25.4 

22.9 

0.65  

  

BMI: 

Underweight (18.4) 

Normal (18.5 - 24.9) 

Overweight(25-29.9) 

Obese(>=30) 

 

45 

219 

146 

51 

 

75.0 

76.6 

76.8 

79.7 

 

15 

67 

44 

13 

 

25.0 

23.4 

23.2 

20.3 

0.94  

  

Ante Natal Checkup: 48 60.0 32 40.0 0.001    
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<=2 

>2 

139 80.3 34 19.7 3.28 

1.00 

1.73 – 6.22 <0.001 

Gestation: 

I and III 

II 

 

336 

125 

 

81.8 

66.1 

 

75 

64 

 

18.2 

33.9 

<0.001 

 

1.00 

3.84 

 

 

2.06 – 7.17 

 

<0.001 

 

Score: 

Primi 

Multi 

 

238 

223 

 

76.5 

77.2 

 

73 

66 

 

23.5 

22.8 

 

0.92 
 

  

Iron Folic acid: 

Yes 

No 

 

199 

88 

 

73.7 

77.9 

 

71 

25 

 

26.3 

22.1 

0.44  

  

Worm P/R: 

Yes 

No 

 

7 

454 

 

70.0 

76.9 

 

3 

136 

 

30.0 

23.1 

0.70    

Foot wear inside: 

Yes 

No 

 

66 

395 

 

79.5 

76.4 

 

17 

122 

 

20.5 

23.6 

0.58    

Footwear Outside: 

Yes 

No 

 

454 

7 

 

76.8 

77.8 

 

137 

2 

 

23.2 

22.2 

1.00  

  

Bleeding P/R: 

Yes 

No 

 

14 

447 

 

73.7 

76.9 

 

5 

134 

 

26.3 

23.1 

0.78  

  

Bleeding Gums: 

Yes 

No 

 

44 

417 

 

74.6 

77.1 

 

15 

124 

 

25.4 

22.9 

 

0.63 
 

  

Menorrhagia: 

Yes 

No 

 

2 

459 

 

50.0 

77.0 

 

2 

137 

 

50.0 

23.0 

 

0.23 
 

  

Chronic Diseases: 

Malaria 

Tuberculosis 

Others 

 

1 

4 

6 

 

50.0 

80.0 

66.7 

 

1 

1 

3 

 

50.0 

20.0 

33.3 

0.67    

Childhood: 

Anemia 

Jaundice 

 

4 

5 

 

57.1 

62.5 

 

3 

3 

 

42.9 

37.5 

1.00    

 

Demographics 
The mean (SD) age of the women was 26(4.2) 

years. Of the teenaged pregnant women (<20years), 

13(26%) were anaemic, as compared to 126(22.9%) 

women who were >20 years of age. Approximately 78 

(24%) rural and 61(22.18%) the urban area of women 

were found to be anemic. Most of the recruited women 

478(79.67%) were Hindus, 79(13.17%) were Muslims 

and 43(7.17%) were Christians and anemia was 

prevalent equally among them (23% - 24%). 

Out of a total of 214 women registered for a 

Private Consultation, 51(23.8%) were anemic, and it 

was almost similar to 386 women who registered with a 

General appointment, among whom 88(22.8%) were 

anemic. Similarly, when family structure was 

considered, 48(21.5%) women in a nuclear family were 

found to be anemic, which was almost similar to 

91(24.1%) in a joint family. There were a total of 67 

women who were purely vegan in their diet and 

17(25.4%) of them were anaemic. This was not too 

different from the 122(22.9%) of the 411women who 

consumed non vegan diet, who were anaemic as well. 

The prevalence of anemia was highest in women 

with underweight BMI was 25% (95% CI: 16%-37%). 

There was no statistically significant difference in the 

prevalence of anaemia among those who had iron and 

folic acid supplementation 71(26.3%) during pregnancy 

and those who did not 25(22.1%). The anemia status of 

both groups (primigravidae and multigravidae) of 

mothers was similar, around 23%. 

With the idea that non use of footwear outdoors 

could relate to the increased prevalence of anemia, 

especially in the rural areas, it was found that 

454(76.8%) were using foot wear outdoors regularly. 
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The prevalence of anemia was similar about 23% in 

both categories. Only 10(1.67%) women had reported 

intestinal parasites. Other etiological factors like a 

positive history of bleeding per rectum, bleeding from 

gums, history of menorrhagia six months prior to 

conception comprised only less than 10% of the study 

population. Chronic illnesses like tuberculosis or 

malaria contributing to anemia comprised less than 3%. 

When comparing those women who had Primary 

and High school education with those who had College 

education, 68 (26%) and 71 (21%) were anemic 

respectively. When comparing 3 groups of women 

whose monthly household income was >16,000 INR, 

8000 -16000 INR and <8000 INR, the prevalence of 

anemia was 19%, 24% and 27% respectively. 

 

Discussion 
In the study by Cheema et. al,(6) and other studies, a 

high prevalence of anaemia, 65.6% was observed in 

pregnant women in India. Although anemia is 

reportedly prevalent in high percentage in India (a 

developing country), in the present study, the overall 

prevalence was only 23% and mild and moderate 

anemia were observed only in 31.2% and 30% 

respectively, which was similar to studies from Uganda 

and Ethiopia.(7,8) The population studied may not 

represent the vast majority of the population of India, 

since the study was carried out in a Private Hospital, 

where women had to pay for their treatment, thus 

precluding the really non affordable women. 

Teenage pregnancy, women from rural areas and 

those from joint families are considered at high risk for 

anaemia.(6,9) In the present study, none of the above 

variables had any effect on the prevalence of anaemia. 

The lower prevalence could be the result of the 

implementation of the Indian Government’s various 

policies for prevention and treatment of anaemia, from 

1972 onwards, namely through the“The National 

Anaemia Prophylaxis Programme (NAPP)”, National 

Anaemia Control Programme (NACP) and Tenth Plan 

strategy for combating anaemia in pregnant women.(5,10-

11) 

In the study by Siddalingappaet. al,.(9) the 

prevalence of anemia was high with early age at 

marriage, lower educational level, mothers living in 

nuclear families, lower socio economic status (SES), 

history of menstrual problems, consumed less than 100 

Iron and Folic acid (IFA) tablets and multi-parity. In the 

present study, there were no differences found with 

relation to any of the above risk factors. 

Hindus who were generally vegans with inadequate 

dietary iron, low B12 intake and poor bioavailability of 

dietary iron from the fibre, phytate rich Indian diets 

were considered as high risk for anaemia.(2) On the 

contrary, in the present study, this was not found to be 

so, probably as vegan dietary habits have changed with 

modern times and have become not so strictly vegan 

any more. 

Women who took Private appointments (payed 

extra) to consult senior Obstetricians, hence considered 

wealthier than those who took a general appointment 

had similar prevalence of anemia, unlike data from the 

District level Health Survey (DLHS) that showed that 

prevalence of moderate and severe anaemia was high 

even among educated and higher income groups.(4) 

In the studies by Tippawan, underweight women 

had a significantly higher prevalence of maternal 

anaemia, LBW, and preterm birth Andin the study by 

Peter et al, overweight and obese women had a lower 

prevalence of anaemia(12,13) but there were no 

differences based on the BMI in the present study. 

 Unlike a recent study by Taner et. al.(14) and 

Alsammani et. al.,(15) where parity >3, illiteracy, 

primary educational level, household monthly income 

per person <250 Turkish liras and duration of iron 

supplementation <3 months and 3-6 months, were 

independently associated with anemia,(14) the present 

study showed no significant differences when the above 

variables were considered except the number of 

antenatal visits which showed a higher prevalence of 

anaemia with fewer visits, number of antenatal visits <5 

(OR=1.45, 95% CI=10.5-2.11) and 5-10 (OR=1.3, 95% 

CI=1.03-2.09). 

Moreover, higher prevalence of anaemia was 

observed in the last trimester of pregnancy (81.4%) in 

the above 2 studiesas also the studies by Siddalingappa 

et. al.(9) and Cheema et. al.(6) where the last trimester 

had higher prevalence (62%) of anemia.This was in 

contrast to the present study where those women who 

booked in the second trimester were significantly more 

anaemic 64(33.9%) than those who booked during the 

first and third trimesters 75(18.2%), p <0.001). Women 

booking in the second trimester having a significantly 

higher prevalence of anemia could be explained by the 

fact that the first trimester with its attendant nausea and 

vomiting of pregnancy could have got corrected with 

iron and folate supplementation and better 

gastrointestinal tolerance. 

Housewives constituted 88.5% and working 

women 11.5% and working mothers had 1.99 times 

higher chance of presenting with anemia than the 

housewives. These results were different from those 

reported by Idowu et. al.,(16) where unemployed women 

had (89%) higher prevalence of anemia than those in 

civil service(63.8%)where women, who were currently 

employed, were more mildly anemic (42.5%) than the 

women who are not employed (40.2%)(17) and those 

where the prevalence of anemia was similar (around 

9%) in both employed and unemployed pregnant 

women.(18) 

 

Conclusion 
The overall prevalence of anaemia at the booking 

visit in this tertiary level Hospital was 23% and was 

found to be lower than that of most studies reported in 

India. The second trimester of pregnancy reported 
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higher prevalence of anemia and working women had a 

significant risk of presenting with anemia. 

 

Acknowledgements 
All the contributions by the authors to the research 

work were voluntary and not funded by any 

organization. 

 

Competing interest 
The authors declare that they have no competing 

interests. 

 

References 
1. DeMayer EM, Tegman A. Prevalence of anaemia in the 

World. World Health Organization 1998;38:302-16. 

2. WHO 2004. Micronutrient deficiency: Battling iron 

deficiency anaemia: the challenge. (http://www.who.int/ 

nut/ida.htm, accessed on April 24, 2008). 

3. Sharma A, Patnaik R, Garg S, Ramachandran P. 

Detection & management of anaemia in pregnancy in an 

urban primary health care institution. Indian J Med Res 

2008;128:45-51. 

4. DLHS on RCH. Nutritional status of children and 

prevalence of anaemia among children, adolescent grils 

and pregnant women 2002-

2004.(http://www.rchindia.org/ nr_india.htm 2006, 

accessed on September 24, 2008). 

5. Prema Ramachandran. Anaemia in pregnancy. In: 

Ratnam SS, Bhasker Rao K, Arulkumaran S, editors. 

Obstetrics and gynaecology for postgraduates, Vol 1. 

Madras: Orient Longman; 1992. p. 42-53. 

6. H.K. Cheema , Baljit Singh Bajwa , Kulbir Kaur , 

Harshdeep Joshi .Prevalence and Possible Risk Factors of 

Anaemia in Different Trimesters of Pregnancy . 

International Journal of Contemporary Medical Research 

2016;3:1194–97. 

7. Buseri FI, Uko EK, Jeremiah ZA, Usanga EA. Prevalence 

and risk factors of anaemia among pregnant women in 

Nigeria. Open Hematol J. 2008;2:14–9.  

8. Alem M, Enawgaw B, Gelaw A, Kena T, Seid M, Olkeba 

Y. Prevalence of anemia and associated risk factors 

among pregnant women attending antenatal care in Azezo 

Health Center Gondar town, Northwest Ethiopia. J 

Interdiscip Histopathol. 2013;1(3):137–44. 

9. Siddalingappa H., Narayana Murthy M. R., Ashok N. C. 

Prevalence and factors associated with anaemia among 

pregnant women in rural Mysore, Karnataka, India. 

International Journal of Community Medicine and Public 

Health. Int J Community Med Public Health. 

2016;3(9):2532-2537. 

10. ICMR Evaluation of National Anaemia Prophylaxis 

Programme. ICMR Task Force Study. New Delhi: Indian 

Council of Medical Research; 1989.  

11. Planning Commission. GOI. Tenth Five-Year Plan2002-

2007. Sectoral Policies and Programmes. Nutrition. 

Government of India, New Delhi; 2002. 

12. Is International or Asian Criteria-based Body Mass Index 

Associated with Maternal Anaemia, Low Birthweight, 

and Preterm Births among Thai Population?—An 

Observational Study. Tippawan Liabsuetrakul, for 

Southern Soil-transmitted Helminths and Maternal Health 

Working Group, HEALTH POPUL NUTR 

2011;29(3):218-228. 

13. R. Peter, R. Kumar, L. Sangwan and S. Pandey. 

Prevalence of anemia and its correlation to body mass 

index: study among unmarried girls. International Journal 

of Basic and Applied Medical Sciences ISSN: 2277-2103 

(Online) An Online International Journal Available at 

http://www.cibtech.org/jms.htm 2012 Vol. 2 (3) 

September - December, pp. 58-62. 

14. Taner CE, Ekin A, Solmaz U, Gezer C, Çetin B, 

Keleşoğlu M, Erpala MB, Özeren M.J Turk Ger Gynecol 

Assoc. Prevalence and risk factors of anemia among 

pregnant women attending a high-volume tertiary care 

center for delivery.2015 Nov 2;16(4):231-6. Epub 2015 

Nov 2. 

15. Alsammani MA, Ahmed SR.Mater .Grand Multiparity: 

Risk Factors and Outcome in a Tertiary Hospital: a 

Comparative Study. Sociomed. 2015 Aug; 27(4):244-7. 

16. OA Idowu, Mafiana CF, Dapo S. Anaemia in pregnancy: 

A survey of pregnant women in Abeokuta, Nigeria. Afr 

Health Sci.2005;5(4):295-29. 

17. Life style behavior affecting prevalence of anemia among 

women in EAG states, India by Rakesh Kumar Singh. 

Paper presented at Population association of America. 

2012. San Francisco. 

18. Naila AB., Salma HB, rRozina K, Hillary H, Imtiaz J, 

Omrana P, Nancy M, Elizabeth MM, Robert LG. Anemia 

prevalence and risk factors in pregnant women in an 

urban area of Pakistan. Food Nutr Bull. 2008; 29(2): 132–

139. 


