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ABSTRACT

The objective of this review is to evaluate the prevalence of anemia and factors associated with Anemia among pregnant
women in India. A search was conducted through electronic databases PubMed, google scholar and | Medline, non-
electronic databases were also search for articles published between 2017 to 2021. PRISMA guided the reporting of
items. All articles were included in qualitative analysis. A total of nine (9) studies (N=7,29,485) conducted among
pregnant women in India were included in this review. The overall prevalence of anemia ranged from 23.16% to 81.8%,
mild anemia reported in three studies ranged from 35.0% to 60.6%, moderate anemia from 8.0% to 49.5% and severe
anemia ranged from 1.4% to 6.9% only. Education status of both wife and husband, maternal age, occupation, income,
residence, dietary habits, parity, child spacing, attendance of ANC services and interventions nutrition programs were
the main factors associated with the hemoglobin status of the pregnant women. The prevalence of anemia was high
among the study participants. Sociodemographic factors were associated with Hb levels of the women. Efforts should

be made to encourage women to attend antenatal services (ANC) and nutritional programs should also cover pregnant
women.
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INTRODUCTION

Anemia is defined by the World Health Organization
(WHO) as a condition in which a woman's hemoglobin
concentration during pregnancy is less than 11 g/dl.! In
underdeveloped nations, anemia affects over two-thirds of
pregnant women, contributing to maternal deaths and low
birthweigh.2® Nutritional anaemia, also known as iron
deficiency anaemia (IDA), is the most frequent cause of
anaemia in pregnancy, affecting approximately 32 million
women worldwide and at least half of all pregnant women
in medium and low-income nations.*® Anemia is more
common in these countries due to a variety of reasons
including poor food, hemoglobinopathies, and sicknesses
like HIV and infections of malaria.® When compared to all

other developing countries, India's prevalence of anaemia
is considered to be greater. It is also the country's second
greatest cause of maternal death.”®

There have been numerous governmental health
programmes aimed at preventing and controlling anaemia.
Iron—folic acid supplementation was first introduced as the
National Nutritional Anemia Prophylaxis Program
(NNAPP) in 1973 and is now part of the Reproductive and
Child Health Program, in which pregnant women are given
100 mg of elemental iron and 0.5 mg of folic acid.® The
prevalence of anaemia in Karnataka is estimated to be 50.3
percent, with an overall burden of 45.4 percent, according
to latest data from the National Family Health Survey
(NFHS-4). Although the prevalence of anaemia has
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declined from 58.3 percent (NFHS-3) to 50.3 percent
(NFHS-4), there is no variation between the prevalence of
anaemia recorded in NFHS-2 (49.7%) and NFHS-4
(50.3%). (50.3 percent).

Anemia prevalence varies significantly depending on
population parameters such as age, gender, socioeconomic
position, and biodemographic factors such as
pregnancy.’%!! Because they are physiologically and
nutritionally at a higher risk, women in the reproductive
age range are more prone to iron deficiency resulting in
anaemia, especially during pregnancy.'? However, due to
foetal growth, changes in maternal tissues, metabolism,
and breast feeding, many women in impoverished nations
fail to take the additional food and supplements needed to
satisfy the demands during pregnancy and
breastfeeding.’®* In this regard, this review is being
conducted with the objective of assessing hemoglobin
status and factors associated among pregnant women in
India.

RESEARCH QUESTIONS

To answer the objectives of this review stated above, the
primary research question was formed as “What is the
prevalence of anemia among pregnant women in India?”
and the secondary research question as “What are the
factors associated with hemoglobin status of the pregnant
women in India?”.

The primary outcome of interest is the prevalence of
anemia among pregnant women in India and the secondary
outcome of interest is factors associated with hemoglobin
level among the pregnant women.

SEARCH STRATEGY

To answer the research questions stated above, a search
was conducted through PubMed/Medline and google
scholar using the keywords ‘“Prevalence of anemia”.
“Pregnant women”, “Factors associated”, “India”. All
studies that met the inclusion criteria stated below, were
extracted and entered in table 1, under the tittles
“Author(s)/Year of publication/Country”, “Study design”,
“Sample size”, “Prevalence of anemia”, ‘“Factors
associated” and “conclusion”.

Inclusion and exclusion criteria

All studies assessing prevalence of anemia and factors
associated with anemia among pregnant women in India
published in English between 2017 to 2021 were included
in this study. All studies assessing prevalence among men
or general population, published in languages other than
English in years from 2016 below in India and other
countries were excluded.

After entering the selected keywords above in the
electronic databases, a sum of 17,000 articles were
retrieved. The articles were screened for duplicates, a total

of 16500 duplicates were removed. The remaining articles
were screened on basis of tittle and abstract, 350 were
removed as the tittles were not related to this review and
only abstracts were available. The eligibility criteria were
applied, only 9 full texted articles qualified to be included
in the final systematic review. Figure 1 above isa PRISMA
diagram showing the selection process of studies included
in the study.

Records icentified through
electronic data search

N=17,000

l Excluded n=16500

Records screened * Notrelated to the
topic and duplicates
+ Not original studies

n=500

l

Abstracts screened for eligibility

Articles excluded n=350

+ Wrong population

N=150 « Notin English

*  Only abstract
avallable
*  Dutcomes of interest

not assessed
Full-text articles assessed for
eligibility N=141
n=9 Did not assess Hb level,

l conducted in other countries

Articles included in final study
n=4

Figure 1: PRISMA flow diagram.

A total of nine (9) studies (N=7,29,485) conducted among
pregnant women in India were included in this review.
High prevalence of anemia was reported in majority (7)
studies. The overall prevalence of anemia ranged from
23.16% to 92.4%, mild anemia reported in three studies
ranged from 35.0% to 60.6%, moderate anemia from 8.0%
to 49.5% and severe anemia ranged from 1.4% to 6.9%
only.

Several factors such as age, parity, occupation, Time of
first ANC visit and IFA intake, spacing between pregnancy
as well as uptake of integrated child development
nutritional services, the educational status of wife &
husband and wife, residence, monthly family income,
dietary habits of not eating green leafy vegetables, meat
and animal products, and drinking tea and coffee
immediately after meal, women without toilet facilities and
poor water sources, underweight women, and women with
at least one children born in last 5 years and program
factors like nutrition advice and supplementary nutrition
during anti natal care and postnatal care were all reported
to be associated with the hemoglobin status of the pregnant
women included in the various studies.
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Table 1: Descriptive table of studies included in the systematic review

Study design

Prevalence of
anemia

81.8% were anemic.

Factors associated

Conclusion

) 35.0% mild anemic, Age, Parity, High anemia
2Kou1rgalrnfjtizly sirc()t?gn al 280 45.4% moderate and  occupation, Time of first prevalence among the
' 1.4% had severe ANC visit and IFA intake  pregnant women
anemia
. High prevalence of
68.6% overall Efeegéggcge?swxg” as anemia.
. (60.6% with mild - . Spacing between
Prasad et_al, Retrospective 300 anemia and 8.0% uptake of mtegratgq child pregnancies will have
2018, India study development nutritional AN
were moderately services and Hb status of a visible impact on
anemic the women hemoglobin level of
' pregnant mothers
Educational status of wife .
and husband and wife, ol preyalence .
Manjuetal, Cross 786 50 9% were anemic increasing gestational age, E;;gang;eefrniagg?
2018, India sectional >0 " and increased with greater Imp
: . than education of
increased number of births
. mother
and pregnancies
The prevalence of w
Nath et al, Cross anemia was 33.9%, mglggrﬁglr(;i%r%fia was
2019 sectional 280 48.4% mild and Parental depression considerablv hiah in
India 49.5% moderate the stud y lgti ot
. e study populatio
“Residence, educational
status, monthly family
income, occupation,
Bansal et al Cross Ol el gg%a;c:;r;&:lerzﬁ]eeﬁtgggrf ole Sn et Ees
- : 500 prevalence was - : - Sociodemographic
2020. India sectional 81.8%. dietary habits of not eating factors associated
green leafy vegetables,
meat and animal products,
and drinking tea and coffee
immediately after meal”
Women aged (15-24
years),with primary or no
education, poverty, women Hoqsehold,
. . A environmental and
Ram et al Cross 796,164 Prevalence of anemia without tt0||et facilities and personal factors are
’ . , 0 poor water sources, -
2020 sectional was 52.5% underweight women, and irgf:fg;sselglghtgnt:hei o
women with atleast one anemia
children born in last 5
years
Socioeconomic factors,
“demographic indicators
0,
\?v%{:]:rrln C())ﬂl% é)rregnant such as children ever born
Zahid et al, Cross : and program factors like .
2017. India sectional pregnant women nutrition advice and A PR
(67%) had a bigger -
burden of anemia supplementary nutrition
during anti natal care and
postnatal care”
Gustavo Cross Prevalenge of anemia
etal, 2017 sectional 575 was 92.4% V\.’h”e NA High prevalence
2 ' severe anemia was
India study

6.9%

Continued.

International Journal of Community Medicine and Public Health | October 2021 | Vol 8 | Issue 10 Page 5086




Simon NH et al. Int J Community Med Public Health. 2021 Oct;8(10):5084-5088

Author(s)
/Year of

Sample

Study design e

publication anemia
and countr
Madhu et al,

2017. India

Cross-
sectional

Prevalence of

Overall prevalence of
anemia was 23.16%

Factors associated Conclusion

NA Low prevalence

Table 3: Prevalence of anemia.

Overall

Author(s) Moderate Severe
prevalence
Vinod et al 81.8% 35.0% 45.4% 1.4% High
Shwetha et al 68.6% 60.6% 8.0% NA High
Manju et al 50.9% NA NA NA High
Anita et al 33.9% 48.4% 49.5% NA Low
Bansal et al 81.1% NA NA NA High
Ram et al 52.5% NA NA NA High
Zahid et al 59% NA NA NA High
Gustavo et al 92.4% NA NA 6.9% High
Madhu et al 23.16% NA NA NA Low
DISCUSSION outside India might have different outcomes. Finally, only

This review was conducted with the aim of assessing the
prevalence of anemia and factors associated with anemia
among pregnant women in India. The findings revealed a
high prevalence of anemia 81.8% in Vinod et al, 68.6% in
Shwetha et al, 50.9% in Manju et al, a low prevalence of
33.9% in Anita Nath et al, 81.1% in Bansal et al, 52.5% in
Ram et al, 59% in Zahid et al, 92.4% in Gustavo et al and
a low of 23.16% in Madhu et al.*>®> A mild prevalence of
anemia was reported by three studies Vinod et al (35.0%),
Shwetha et al (60.6%) and 48.4% in Nath et al 45.5%, 8.0%
and 49.5% moderate levels of anemia were reported in
Vinod, Shwetha and Anita et al respectively. Severe
anemia was only reported in two studies 1.4% (Vinod et
al) and 6.9% (Gustavo et al). The high prevalence of
overall anemia recorded in this study could be due to the
fact that they were conducted among pregnant women.
Even though most studies did not report the severity of
anemia according to mild, moderate and severe, in the
studies that reported severity, there is low prevalence of
severe anemia. This could be due to the fact that most of
the studies were conducted in hospital settings where the
women might be receiving IFA tables and other iron
supplements and nutritional advise from medical
personnel. According to the factors associated, this review
found out that most sociodemographic variables were
associated with hemoglobin level of the pregnant women
as reported in many studies.?*%

Limitations of the study

Just like any research, this review had some limitations.
Article not published in PubMed/Medline and google
scholar were excluded; it was also only limited to studies
conducted in India. Studies with similar objectives carried

few articles met the inclusion criteria set for this article and
hence few studies were reviewed.

CONCLUSION

The overall prevalence of anemia among these pregnant
women is high, however, the prevalence of severe anemia
is considerable low among the women included in this
review. Several factors have been found to be associated
with the hemoglobin status of the women. More reviews
should be done to compare Hb level of pregnant women
attending antenatal services and those not attending ANC.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1. Pefia-Rosas JP. WHO. Haemoglobin concentrations
for the diagnosis of anaemia and assessment of
severity. Vitamin and Mineral Nutrition Information
System. Geneva, World Health Organization. 2012.
https://www.academia.edu/4215770/WHO_Haemog
lobin_concentrations_for_the_diagnosis_of anaemi

a_and_assessment_of severity Vitamin_and_Miner
al_Nutrition_Information_System_Geneva_World_

Health_Organization_2011 WHO _NMH_NHD_ M

NM_11 1 . Accessed on 24 July 2021.

2. Galloway R, Dusch E, Elder L. Women’s perceptions
of iron deficiency and anemia prevention and control
in eight developing countries. Soc Sci Med.
2002;55(4):529-44.

3. Figueiredo ACMG, Gomes-Filho 1S, Silva RB.

Maternal Anemia and Low Birth Weight: A

International Journal of Community Medicine and Public Health | October 2021 | Vol 8 | Issue 10 Page 5087



10.

11.

12.

13.

14.

15.

16.

Simon NH et al. Int J Community Med Public Health. 2021 Oct;8(10):5084-5088

Systematic Review and Meta-Analysis. Nutr.
2018;10(5):601.

Stevens GA, Finucane MM, De-Regil LM. Global,
regional, and national trends in haemoglobin
concentration and prevalence of total and severe
anaemia in children and pregnant and non-pregnant
women for 1995-2011: a systematic analysis of
population-representative data. Lancet Glob Heal.
2013;1(1):e16-25.

Balarajan Y, Ramakrishnan U, Ozaltin E, Shankar
AH, Subramanian S V. Anaemia in low-income and
middle-income countries. Lancet.
2011;378(9809):2123-35.

McLean E, Cogswell M, Egli I, Wojdyla D, Benoist
B de. Worldwide prevalence of anaemia, WHO
Vitamin and Mineral Nutrition Information System,
1993-2005. Public Health Nutr. 2009;12(4):444-54.
Ezzati M, Lopez AD, Rodgers A, Vander Hoorn S,
Murray CJL. Selected major risk factors and global
and regional burden of disease. Lancet.
2002;360(9343):1347-60.

Kalaivani K, Ramachandran P. Time trends in
prevalence of anaemia in pregnancy. Indian J Med
Res. 2018;147(3):268.

Guidelines for control of Iron deficiency Anemia.
https://www.slideshare.net/dhruvendrapandey98/gui
delines-for-control-of-iron-deficiency-anemia.
Accessed on 24 July 2021.

Bentley ME, Griffiths PL. The burden of anemia
among women in India. Eur J Clin Nutr.
2003;57(1):52-60.

Haider J. Prevalence of anaemia, deficiencies of iron
and folic acid and their determinants in Ethiopian
women. J Health Popul Nutr. 2010;28(4):359-68.
Picciano MF. Pregnancy and lactation: physiological
adjustments, nutritional requirements and the role of
dietary supplements. J Nutr. 2003;133(6).

Aikawa R, Khan NC, Sasaki S, Binns CW. Risk
factors for iron-deficiency anaemia among pregnant
women living in rural Vietnam. Public Health Nutr.
2006;9(4):443-8.

Kotecha P V, Nirupam S, Karkar PD. Adolescent
girls’ anaemia control programme, Gujarat, India.
Kumar V, Jain M, Shukla U, Swarnkar M, Gupta P,
Saini P. Prevalence of Anemia and Its determinants
among Pregnant Women in a Rural community of
Jhalawar, Rajasthan. Natl J Community Med.
2019;10(4):207-11.

Prevalence of anemia among pregnant women - a
cross-sectional  study. https://www.cabdirect.org/
globalhealth/abstract/20193270697. Accessed on 24
July 2021.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Mehrotra M, Yadav S, Deshpande A, Mehrotra H. A
study of the prevalence of anemia and associated
sociodemographic factors in pregnant women in Port
Blair, Andaman and Nicobar Islands. J Fam Med
Prim Care. 2018;7(6):1288.

Vindhya J, Nath A, Murthy GVS. Prevalence and risk
factors of anemia among pregnant women attending
a public-sector hospital in Bangalore, South India. J
Fam Med Prim Care. 2019;8(1):37.

Bansal R, Bedi M, Kaur J. Prevalence and factors
associated with anemia among pregnant women
attending antenatal clinic. Adesh Univ J Med Sci Res.
2020;2(1):42-8.

Sunuwar DR, Singh DR, Chaudhary NK, Pradhan
PMS, Rai P, Tiwari K. Prevalence and factors
associated with anemia among women of
reproductive age in seven South and Southeast Asian
countries: Evidence from nationally representative
surveys. PLoS One. 2020;15(8):e0236449.

Siddiqui MZ, Goli S, Reja T. Prevalence of Anemia
and Its Determinants Among Pregnant, Lactating,
and Nonpregnant Nonlactating Women in India.
SAGE Open. 2017

Corréa G, Das M, Kovelamudi R. High burden of
malaria and anemia among tribal pregnant women in
a chronic conflict corridor in India. Confl Heal.
2017;11(1):1-9.

Natarajan MP, Yadav B, Jose R. Prevalence of
anemia in pregnant women at booking visit in India
Related papers Prevalence of anemia in pregnant
women at booking visit in India. Indian J Obstet
Gynecol Res. 2017;4(3):244.

Shitie D, Zewde T, Molla Y. Anemia and other
hematological profiles of pregnant women attending
antenatal care in Debre Berhan Referral Hospital,
North Shoa, Ethiopia. BMC Res Notes 2018 111.
2018;11(1):1-7.

Little M, Zivot C, Humphries S, Dodd W, Patel K,
Dewey C. Burden and determinants of anemia in a
rural population in South India: A cross-sectional
study. Anemia. 2018;2018.

Asrie F. Prevalence of anemia and its associated
factors among preghant women receiving antenatal
care at Aymiba Health Center, northwest Ethiopia. J
Blood Med. 2017;8:35.

Cite this article as: Simon NH, Akinola A, Kumar
ND. Anemia prevalence and factors associated among
pregnant women in India. Int J Community Med
Public Health 2021;8:5084-8.

International Journal of Community Medicine and Public Health | October 2021 | Vol 8 | Issue 10 Page 5088


https://www.cabdirect.org/

