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ABSTRACT

Anemia is a major public health problem affecting both the developed as well as the developing countries. 
According to World Health Organization, prevalence of anaemia among pregnant women is 56% in the developing 
world. India has the highest prevalence of anaemia and 20% of total maternal deaths are due to anemia. According 
to NFHS-5 data the prevalence of anemia in rural area of Bihar is 63.9%.

Objectives: To study the prevalence of anaemia in rural pregnant women. To study the factors associated with 
anemia.

Methodology: This cross sectional study was carried out among 217 pregnant women registered at our rural 
health training centre. All these pregnant mothers gave informed consent to participate in the study. A structured 
interview schedule was administered and hemoglobin levels were recorded from their mother child protection card. 
A mean hemoglobin value was calculated and anaemia was defined as a hemoglobin level <11 g/dl as per WHO 
classification.

Results: The prevalence of anemia was 81.57% among the pregnant females in this region of rural India. Out of 
these 42.20% had mild anemia, 38.25% had moderate anemia and 0.92% had severe anemia according to WHO 
classification of anemia.

Conclusion: High prevalence of anemia among pregnant women indicates anemia to be a major public health 
problem in the rural community and indicates strict implementation of national nutrition anemia prophylaxis 
programme.
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INTRODUCTION

Anaemia is the nutritional deficiency disorder and 56% of all women living in developing countries are anaemic
(World Health Organization) [1]. It is the most common haematological disorder during pregnancy. Prevalence of
anaemia in South Asian countries is among the highest in the world and India has the highest prevalence of anaemia
(87%). According to the reports of World Health Organization, in developing countries, 35% to 75% (56% on
average) of pregnant women and in industrialized countries, 18% of women are anemic [2,3]. National Family and
Health Survey (NFHS)-5 reported that 63.1% of pregnant women in Bihar were anemic [4].
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Anaemia has been known to be responsible for a number of maternal and foetal complications. Apart from
decreasing the woman’s reserve to tolerate bleeding either during or after child birth, it has been known to be
associated with low birth weight, premature delivery, intra uterine growth retardation and thus increased perinatal
mortality [5-8]. Anaemia has also been found to be associated with increased risk of birth asphyxia and low Apgar
score at birth [9]. A recent meta-analysis showed that the risk of maternal mortality decreases by 20% for every 1
g/dl increase in the haemoglobin concentration. This decline is continuous between Hb levels between 5 and 12
mg/dl but not linear [10]. Thus treating anaemia has major health implications in pregnancy and would go a long
way in improving maternal and foetal outcome.

Anemia is known to be associated with multiple factors, such as poor socioeconomic status, high parity, short birth
interval, poor diet both in quantity and quality, lack of health and nutrition awareness and a high rate of infectious
diseases and parasitic infestations. In developing countries, underprivileged people have often limited access to
medical care and preventive measures, increasing their risk of becoming anemic and contributing to high maternal
mortality [11,12]. Studies highlighting the problem of anemia among pregnant women in this region are very
indecisive and hence, this study was undertaken with an objective to determine the prevalence of anemia and factors
influencing its causation among pregnant women.

MATERIALS AND METHODS

Study design

This is a community based cross sectional descriptive study.

Study area

This study was carried out in Hazipur, the rural field practice area of Katihar medical college in Katihar district of
Bihar. The desired information was collected on a predesigned, interview schedules. Voluntary, written consent was
obtained from all subjects. Data was analyzed using Epi-Info. As this study did not involve any patients or patient’s
records, the institutional ethical committee intimated that ethical clearance was not required.

Study population

All the pregnant mothers attending the rural health training center, Sripuram were defined as the study population.

Sample size

According to NFHS-5 data, the prevalence of anaemia among pregnant women in rural area of Bihar was estimated
to be 63.9%. At 95% confidence limits and with 10% limit of accuracy, the sample size was estimated as 216.95
based on the formula N=3.84 PQ/L2. The final sample size was rounded off to 217.

Study period

Seven months from January to August 2018.

Sampling method

All the pregnant mothers who were registered in the rural health training center, Hazipur, in Katihar district between
1st January 2018 and 31st July were listed out from the antenatal register available at RHTC. A total of 287 women
were registered during this period. The list of all the antenatal women was prepared and the 217 participants were
selected using simple random sample technique for the study.
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Tool for data collection

A pre-tested, structured interview schedule was prepared to elicit questions related to socio demographic factors of 
the study group. Data related to haemoglobin level were recorded from the mother child protection card available 
with them. All the hemoglobin values were recorded and a mean value for each participant was calculated. The mean 
hemoglobin level was later categorized for the estimation of prevalence of anaemia.

Data collection methods

This community based cross sectional study was carried out among 217 pregnant mothers by making house visits to 
study the participants. The purpose of the study was clearly explained to them. Informed consent was obtained in 
local language before administering the structured interview schedule. The questions related to socio demographic 
factors were collected from the mother and all the haemoglobin values were recorded from the mother child 
protection card.

Statistical analysis

The data was collected and entered in an Excel sheet. Then data was analyzed using Epi Info version 7. Prevalence 
of anaemia was expressed in frequencies.

Operational definition

According to World Health Organization, anaemia in pregnancy was defined as hemoglobin levels less than 11 g/dl 
(Table 1). Further grading of anaemia is as follows:

Table 1 Grading of anaemia among pregnant women.

S. no. Grading of anemia Hemoglobin level (g/dl)

1 Mild anaemia 10-10.9

2 Moderate anaemia 7.0-9.9

3 Severe anaemia <7.0

RESULTS 

S. no. Particulars Frequency

(N=217)

Percentage

1 Age (years)

<20 86 39.63

20-30 81 37.33

>30 50 23.04

2 Religion

Muslim 213 98.16
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It results show in Table 2.
Table 2 Sociodemographic profile of pregnant women. 



Hindu 4 1.84

3 Educational status

Illiterate 120 55.30

Just literate 87 40.09

Primary 3 1.38

Secondary 4 1.84

Higher secondary and above 3 1.38

4 Socio economic status

Upper class 2 0.92

Upper middle class 7 3.23

Middle class 60 27.65

Lower middle class 111 51.15

Lower class 37 17.05

5 Pregnancy duration

<12 months 36 16.59

12-24 months 91 41.94

>24 months 90 41.47

6 Diet history

Vegetarian 23 10.60

Mixed diet 194 89.40

7 Type of family

Nuclear 126 58.06

Joint 91 41.94

8 Gravidity

Primigravida 135 62.21

Multigravida 82 37.79

This study was carried out among 217 pregnant mothers of Hazipur, the rural field practice area of our medical
college and hospital. Table 2 illustrates the demographic information of the respondents. Majority of the respondent
belonged to the age group of less than 20 years (39.63%). This is indicative of the prevalent early marriages in the
study area. Majority of study participants belongs to Muslim community (98.16%). Regarding education, 55.30%
participants were illiterate and 40.09% were just literate. Majority of study participants belongs to lower middle
class (51.15%) as per modified BG Prasad’s classification. More than half (58.06%) of the study subjects belonged
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to nuclear families and 41.94% to joint families. Regarding gravidity, 62.21% pregnancies were of primigravida and
37.79% multigravida.

Prevalence of anemia among the study participants is given in Figure 1. It was observed that anaemia (Hb<11 g/dl)
was prevalent among 81.57% of the study participants.

Figure 1 Prevalence of anaemia among the study participants.

Anaemia among the study participants was graded into mild, moderate and severe, based on their hemoglobin levels. 
This is illustrated in Figure 2. It was observed that 42.40% of the participants had mild anaemia, while 38.25% had 
moderate anaemia. Also, 0.92% of the study participants had severe anaemia (Table 3).

Figure 2 Grading of anemia among participants.

Table 3 Association of various demographic factors with anemia in pregnant women.

S. no. Particulars All pregnant
women

N=217 (%)

No anemia

N=40 (%)

Mild anemia

N=92 (%)

Moderate
anemia

N=83 (%)

Severe
anemia

N=2 (%)

1 Age (years)

<20 86 (100) 8 (9.30) 18 (20.93) 60 (69.77) 0 (0.00) χ2=20.94,
df=2, 
p<0.000120-30 81 (100) 12 (14.81) 52 (64.20) 16 (19.75) 1 (1.23)

>30 50 (100) 20 (40.00) 22 (44.00) 7 (14.00) 1 (2.00)

2 Educational status

Illiterate 120 (100) 7 (5.83) 57 (47.50) 55 (45.83) 1 (0.83) χ2=34.18,
df=4, 
p<0.0001 Just literate 87 (100) 32 (36.78) 30 (34.48) 24 (27.59) 1 (1.15)
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Primary 3 (100) 0 (0.00) 2 (66.67) 1 (33.33) 0 (0.00)

Secondary 4 (100) 0(0.00) 2 (50.00) 2 (50.00) 0 (0.00)

Higher
secondary and
above

3 (100) 1 (33.33) 1 (33.33) 1(33.33) 0 (0.00)

3 Socio economic status

Upper class 2 (100) 1 (50.00) 1 (50.00) 0 (0.00) 0 (0.00) χ2=14.2,
df=4, 
p<0.05Upper middle

class
7 (100) 4 (57.14) 2 (28.57) 1 (14.29) 0 (0.00)

Middle class 60 (100) 5 (8.33) 35 (58.33) 20 (33.33) 0 (0.00)

Lower middle
class

111 (100) 20 (18.02) 44 (39.64) 46 (41.44) 1 (0.90)

Lower class 37 (100) 10 (27.03) 10 (27.03) 16 (43.24) 1 (2.70)

4 Pregnancy duration

<12 months 36 (100) 2 (5.56) 9 (25.00) 24 (66.67) 1 (2.78) χ2=4.88,
df=2, 
p>0.0512-24 months 91 (100) 20 (21.98) 43 (47.25) 27 (29.67) 1 (1.10)

>24 months 90 (100) 18 (20.00) 40 (44.44) 32 (35.56) 0 (0.00)

5 Diet history

Vegetarian 23 (100) 2 (8.70) 10 (43.48) 10 (43.48) 1 (4.35) χ2=0.98,
df=1, 
p>0.05Mixed diet 194 (100) 38 (19.59) 82 (42.27) 73 (37.63) 1 (0.52)

6 Type of family

Nuclear 126 (100) 28 (22.22) 61 (48.41) 36 (28.57) 1 (0.79) χ2=2.3,

df=1,

p>0.05
Joint 91 (100) 12 (13.19) 31 (34.07) 47 (51.65) 1 (1.10)

7 Gravidity

Primigravida 135 (100) 32 (23.70) 37 (27.41) 66 (48.89) 0 (0.00) χ2=5.71, 
df=1,
p<0.05Multigravida 82 (100) 8 (9.76) 55 (67.07) 17 (20.73) 2 (2.44)

The prevalence of anemia in pregnant females in the age group less than 20 years was 90.70%. Out of the total
anemic women in this age group 20.93% had mild anemia, 69.77% had moderate anemia. 9.30% had haemoglobin
>11 gm in this group. In women between 20-30 years age group, the prevalence of anaemia was 85.19%. Among
these, 64.20% and 19.75% had mild and moderate anemia respectively. Whereas in women over the age of >30
years, the prevalence was of anaemia was 60%. Among these, 44.00% and 14.00% had mild and moderate anemia
respectively.

47.50% of total illiterate pregnant females had mild anemia, 45.83% had moderate anemia and 0.83% had severe
anemia whereas no case of very severe anemia was found among females literate above primary level. The
prevalence of mild and moderate anemia was 34.48% and 27.59% among females just literate. Similarly the
prevalence of mild and moderate anemia was 66.67% and 33.33% among females educated up to primary level.
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Almost half of the women (50.00%) have mild and moderate anemia respectively, educated up to secondary level. 
The prevalence of anemia was maximum (91.67%) among lower socioeconomic status followed by lower middle 
class (81.98%).

The prevalence of anemia among pregnant females was maximum (94.44%) in first trimester among which 25.00%
had mild anemia and 66.67% had moderate anemia. In second and third trimester the prevalence of anemia was 
78.02 and 80.00% respectively.

The prevalence of anemia was high among vegetarians (91.30%) as comparison to those having mixed diet 
(80.41%). Similarly prevalence of anemia was maximum among Joint families (86.81%) as comparison to nuclear 
families (77.78%).

Maximum participant in this study were belonging to primigravida (62.21%) among whom 76.3% had anaemia 
while among the multigravida (37.79%) the level of anaemia was 90.24%.

DISCUSSION

In this study, the prevalence of anemia in pregnant women was 81.57%, as also reported by Kaul, et al. and Mangal 
M, et al. in rural Harayana in their study observed a very high prevalence of anemia i.e. 91% and 98% respectively 
[13,14]. Another study by Ivan et al. reported 83% of prevalence of anaemia [15]. The reasons for high prevalence of 
anemia in this area are various. The high prevalence of anemia can be attributed to low dietary iron and folic acid 
intake or deprived bioavailability of iron or chronic blood loss owing to infections. Women in rural areas rarely get to 
choose when they can marry, or regarding timings and spacing of child birth.

In this study, the prevalence of mild, moderate, and severe anemia was observed as 42.40%, 38.25% and 0.92%, 
respectively, which is comparable with the study conducted by Mangla M. Poverty, ignorance and non-availability or 
failure to utilise available medical facilities can be contributing to various degree of anemia.

In this study nearly 94.44% of the first trimesters were anaemic, while 78.02% of the second trimesters and 80% of 
the third trimesters were anaemic. In a study done by Kumar, et al. at Mysore found that 55.3% of the mothers were 
anaemic in the first trimester [16].

Anemia was predominantly seen among pregnant women belonging to lower and lower middle class families 
compared with families belongs to upper class. Similar observation was made in a study conducted by Lokare, et al.
[17]. Improvement in health care delivery system with health education targeting improved utilization of availability 
of healthcare facilities at the beneficiary door steps will help in reducing anemia prevalence. Hemoglobin level of 
pregnant women seemed to have a negative correlation with gravid. Gatea, et al. reported similar observation among 
pregnant women in Baghdad. Increased requirement of iron with repeated pregnancy had contributed to the 
decreased hemoglobin levels. Anemia was found to be more in uneducated group in this study. The impact of 
literacy status on anemia was also studied by Dutta, et al. and was found to be significant.

Table 3 shows that dietary habits have influence on anaemia. The vegetarian group of pregnant women were 
maximum (40.14%) with anaemia as compared with having mixed dietary habits (18.21%). In similar study by Baig 
Ansary N and Badruddin SH. It was stated in the literature that tea consumption and low intake of red meat were 
associated with anaemia.

CONCLUSION

A high prevalence of anemia (81.57%) indicates that the anemia continues to be a major public health problem in 
rural area. Socioeconomic status, literacy of women, gravida and diet are the major determinants that contribute to 
the problem of anemia. We have to rectify the nutritional deficiencies with Food fortification and timely 
interventions for reducing the burden of the malaria, worm infestations and other infectious diseases. All 
practitioners handling obstetrics cases should be motivated for prescribing iron preparations and balanced diet with 
good compliance.
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STRENGTH

The sample size is large enough to avoid the biases. Based on observations an attempt was made in community for
behavioural change regarding anemia.

LIMITATIONS

Present study had certain limitations. Only patients coming to a single medical centre were included in this study.
Patients in other parts of rural area may be having different prevalence of anaemia and different socio demographic
factors contributing to the same.

RECOMMENDATIONS

Programs focused on target population need to be planned and implemented with active participation of locals. Some
of the interventions that can be done are screening programs for anaemia, awareness campaigns, frequent visits by
anganwadi workers to pregnant women, cooking in iron utensils, fortification of food and salt with iron and folic
acid, birth control for proper spacing of pregnancies, deworming of such patients. Such measures would go a long
way in improving maternal and foetal outcome.

REFERENCES

[1] Rajamouli J, et al. Study on prevalence of anemia among pregnant women attending antenatal clinic at Rural
Health Training Centre (RHTC) and Chalmeda Anand Rao institute of medical sciences teaching hospital,
Karimnagar, Telangana, India. International Journal of Contemporary Medical Research, Vol. 3, No. 8, 2016,
pp. 2388-2391.

[2] Sari M, et al. Estimating the prevalence of anaemia: A comparison of three methods. Bulletin of the World
Health Organization, Vol. 79, No. 6, 2001, pp. 506-511.

[3] Suryanarayana R, et al. Prevalence of anemia among pregnant women in rural population of Kolar district.
International Journal of Medical Science and Public Health, Vol. 5, No. 3, 2016, pp. 454-458.

[4] Levy A, et al. Maternal anaemia during pregnancy is an independent risk factor for low birth weight and pre
mature delivery. European Journal of Obstetrics and Gynecology and Reproductive Biology, Vol. 122, No. 2,
2005, pp. 182-186.

[5] Lone FW, Qureshi RN and Emanuel F. Maternal anaemia and its impact on perinatal outcome. Tropical
Medicine and International Health, Vol. 9, No. 4, 2004, pp. 486-490.

[6] Zhang Q, et al. The impact of maternal Anemia on perinatal mortality: A population based prospective cohort
study in China. Annals of Epidemiology, Vol. 19, No. 11, 2009, pp. 793-799.

[7] Rusia U, et al. Effect of maternal iron deficiency anaemia on foetal outcome. Indian Journal of Pathology and
Microbiology, Vol. 38, No. 3, 1995, pp. 273-279.

[8] Stoltzfus RJ, Mullany L and Black RE. Iron deficiency anemia. Comparative Quantification of Health Risks,
Vol. 1, 2004, pp. 163-209.

[9] Dey S, Goswami S and Goswami M. Prevalence of anemia in women of reproductive age in Meghalaya: A
logistic regression analysis. Turkish Journal of Medical Science, Vol. 40, 2010, pp. 783-789.

[10] Srinivasa Rao P and Srikanth S. Prevalence of anemia in the first trimester of pregnancy in rural population of
Krishna district in Andhra Pradesh. Scholars Journal of Applied Medical Sciences, Vol. 1, No. 5, 2013, pp.
570-574.

[11] Kaul R, et al. Anaemia in pregnant women in a rural block of Kashmir valley: Its prevalence and socio
demographic associates. International Journal of Medical Science and Public Health, Vol. 2, No. 4, 2013, pp.
814-818.

[12] Mangla M and Singla D. Prevalence of anaemia among pregnant women in rural India: A longitudinal
observational study. International Journal of Reproduction, Contraception, Obstetrics and Gynecology, Vol. 5,
No. 10, 2016, pp. 3500-3505.

[13] Amel EI and Mangaiarkkarasi A. Evaluation of anaemia in booked antenatal mothers during the last trimester.
Journal of Clinical and Diagnostic Research, Vol. 7, No. 11, 2013, pp. 2487-2490.

Pandey Int J Med Res Health Sci, 2023, 12 (9): 1-9

8

https://www.semanticscholar.org/paper/Study-on-Prevalence-of-Anemia-among-Pregnant-Women-Rao-Rajamouli/4f5bf17f3d51bbebdd8ad5950e83b4e2273f5145
https://www.semanticscholar.org/paper/Study-on-Prevalence-of-Anemia-among-Pregnant-Women-Rao-Rajamouli/4f5bf17f3d51bbebdd8ad5950e83b4e2273f5145
https://www.semanticscholar.org/paper/Study-on-Prevalence-of-Anemia-among-Pregnant-Women-Rao-Rajamouli/4f5bf17f3d51bbebdd8ad5950e83b4e2273f5145
https://www.scielosp.org/pdf/bwho/v79n6/v79n6a05.pdf
https://www.bibliomed.org/mnsfulltext/67/67-1438595775.pdf?1687758305
https://www.ejog.org/article/S0301-2115(05)00075-8/fulltext
https://www.ejog.org/article/S0301-2115(05)00075-8/fulltext
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3156.2004.01222.x
https://www.sciencedirect.com/science/article/abs/pii/S1047279709001641?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1047279709001641?via%3Dihub
https://pesquisa.bvsalud.org/portal/resource/pt/sea-75747
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ef367ddbc62fa1d3474735adb8bfcaa3b7abff50
https://www.cabdirect.org/cabdirect/abstract/20103330076
https://www.cabdirect.org/cabdirect/abstract/20103330076
https://saspublishers.com/media/articles/SJAMS15570-574_laG8U48.pdf
https://saspublishers.com/media/articles/SJAMS15570-574_laG8U48.pdf
https://pesquisa.bvsalud.org/portal/resource/pt/sea-153067
https://pesquisa.bvsalud.org/portal/resource/pt/sea-153067
https://go.gale.com/ps/i.do?id=GALE%7CA466615925&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=23201770&p=HRCA&sw=w&userGroupName=anon%7E32477e2e&aty=open+web+entry
https://go.gale.com/ps/i.do?id=GALE%7CA466615925&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=23201770&p=HRCA&sw=w&userGroupName=anon%7E32477e2e&aty=open+web+entry
https://www.jcdr.net/article_fulltext.asp?issn=0973-709x&year=2013&volume=7&issue=11&page=2487&issn=0973-709x&id=3586


[14] Kumar KJ, et al. Maternal anemia in various trimesters and its effect on new-born weight and maturity: An
observational study. International Journal of Preventive Medicine, Vol. 4, No. 2, 2013, pp. 193-199.

[15] Lokare PO, et al. A study of prevalence of anemia and sociodemographic factors associated with anemia among
pregnant women in Aurangabad city, India. Annals of Nigerian Medicine, Vol. 6, No. 1, 2012, pp. 30-34.

[16] Gatea AA, Tawfeeq WF and Hasan MR. The prevalence of iron deficiency anemia among pregnant women in
Ibn-Albaldy hospital. Iraqi National Journal of Nursing Specialties, Vol. 26, No. 1, 2013, pp. 71-79.

[17] Baig Ansary N, et al. Anemia prevalence and risk factors in pregnant women in an urban area of Pakistan. Food
and Nutrition Bulletin, Vol. 29, No. 2, 2008, pp. 132-139.

Pandey Int J Med Res Health Sci, 2023, 12 (9): 1-9

9 (MRPFT)

https://www.proquest.com/openview/a0602acda018c194bc0f711bd3bd5bcc/1?pq-origsite=gscholar&cbl=1566339
https://www.proquest.com/openview/a0602acda018c194bc0f711bd3bd5bcc/1?pq-origsite=gscholar&cbl=1566339
https://go.gale.com/ps/i.do?id=GALE%7CA301923068&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=03313131&p=HRCA&sw=w&userGroupName=anon%7E9ffae512&aty=open+web+entry
https://go.gale.com/ps/i.do?id=GALE%7CA301923068&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=03313131&p=HRCA&sw=w&userGroupName=anon%7E9ffae512&aty=open+web+entry
https://iasj.net/iasj?func=article&aId=76728
https://iasj.net/iasj?func=article&aId=76728
https://journals.sagepub.com/doi/10.1177/156482650802900207

	Contents
	Anemia among Pregnant Women in a Rural Area of Katihar District, Bihar
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	Study design
	Study area
	Study population
	Sample size
	Study period
	Sampling method
	Tool for data collection
	Data collection methods
	Statistical analysis
	Operational definition

	RESULTS
	DISCUSSION
	CONCLUSION
	STRENGTH
	LIMITATIONS
	RECOMMENDATIONS
	REFERENCES




