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ABSTRACT
Background: Anemia in pregnancy is one of the most common nutritional deficiency disorders affecting the pregnant
women in the developing countries. The aim of our study was to understand the prevalence of anemia among
pregnant women, and factors associated with anemia.
Methods: It was a retrospective record based study conducted in pregnant women, attending antenatal clinic and
emergency in the Department of Obstetrics and Gynecology at Integral Institute of Medical Sciences and Research,
Luck now, Uttar Pradesh, India. Data from 422 pregnant women regarding pregnancy were collected from 1st January
2018 to 30th June 2018 by referring the records.
Results: Present study included 422 pregnant females in first, second and third trimester. In the present study,
majority of the pregnant women belonged to the age group of 20-25 years (49.5%) followed by age group of 26-30
years (35.5%). The prevalence rate of anemia was found to be 57.6%, with moderate anemia being the most common
(44.8%). Higher proportion of anemia was found in third trimester (75.3%) followed by second trimester (16.5%).
Conclusions: High prevalence (57.6%) of anemia was observed in pregnant women. We are far away from achieving
our target of Anemia Mukht Bharat by 2022. There is need to create awareness among females regarding ANC visits,
birth spacing and iron and folic acid supplementation during pregnancy.
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INTRODUCTION
Maternal anemia remains an important public health
problem in under-developed and developing countries
like India. Anemia during pregnancy is one of the most
common nutritional deficiency disorder.
Anemia in pregnancy has been defined by WHO as a
condition in which the hemoglobin concentration of a
woman during pregnancy is <11 g/dl. Nutritional anemia,
specifically iron deficiency anemia (IDA) is the most
common cause of anemia during pregnancy, globally
affecting about 32 million women.1 As estimated by

WHO, prevalence of anemia is 14% in developed
countries, 51% in developing countries, and 65-75% in
India.2-3
In India, according to recent National Family Health
Survey-4,(NFHS-4) the prevalence of anemia is
estimated to be 50.3%.There has been a reduction in the
prevalence of anemia from 58.3 (NFHS-3) to 50.3%
(NFHS-4), there is not much difference in the prevalence
of anemia reported in NFHS-2 (49.7%) and NFHS-4
(50.3%).4 India contributes to about 80% maternal deaths
in South Asia as estimated by WHO.3 Anemia in
pregnancy is defined (WHO) as a condition where
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hemoglobin concentration in blood is less than 11g/dl. It
is further classified into mild, moderate and severe. It is
said to be mild when hemoglobin level is between 10 to
10.9 g/dl, moderate when it is between 7 to 9.9g/dl and
severe when it is less than 7g/dl.5
Anemia has been found to be associated with conditions
complicating pregnancy, such as abortions, premature
births, postpartum hemorrhage (PPH) and low birth
weight (LBW). Thus it is considered as one of the most
common and preventable complications of pregnancy.
Hence present study was undertaken to evaluate the
prevalence of anemia among pregnant women, and to
know factors associated with anemia.
METHODS
It was a retrospective record-based study conducted in the
Department of Obstetrics and Gynecology at Integral
Institute of medical sciences and research, Lucknow,
Uttar Pradesh, India. Data regarding pregnancy from 1st
January 2018 and 30th June 2018 were collected and
analyzed. Data from 422 pregnant women who attended
to ANC clinic or emergency from 1st January 2018 to 30th
June 2018 were recorded.
Inclusion criteria
Pregnant women who attended antenatal clinic and
emergency between were included in the study.
Exclusion criteria
Pregnant women with hemolytic anemia, anemia due to
acute blood loss (APH), medical disorders like
hypertension, diabetes, cardiac disease and chronic renal
disease were excluded from the study.
Data collection
Data were retrieved from medical record department of
the hospital using data extraction sheet after getting
permission for conducting the study from concerned
authorities. Data from 422 pregnant patients regarding
pregnancy, from January 2018 to June 2018 over a period
of 6 months were collected.
Details regarding, age, residence, religion, gravid, parity,
educational status, occupation, and gestational age at time
of registration were recorded. Hemoglobin level was
taken from the case record and was classified as mild,
moderate and severe based on WHO classification.
Data analysis
Data were analyzed using SPSS software version 20.
Descriptive statistics was calculated using frequencies
and percentages. Association was calculated using Chi
square test wherever required.

RESULTS
The levels of hemoglobin used for classification of
anemia in pregnant women as mild, moder-ate and severe
anemia were those recommended by the WHO. Mild,
moderate and severe anemia was defined as follows:
Normal: Hb greater than 11.0 mg/dl; Mild anemia: Hb
10.0 mg/dl-10.9 mg/dl. Moderate anemia: Hb 7.0 mg/dl10.0 mg/dl. Severe anemia: Hb less than 7 mg/dl.
A total of 422 pregnant women were registered for ANC
care. In the present study majority of the pregnant women
belonged to the age group of 20-25 years (49.5%)
followed by age group of 26-30 years (35.5%).fifty six
(13.3%) pregnant women belonged to age group greater
than 30 years. Minimum number of pregnant women
were registered to age group of less than 20 years (1.7%).
(Table 1).
Table 1: Distribution of participants according to age.
Age
< 20 years
20-25years
26-30 years
>30 years
Total

Number
7
209
150
56
422

Percentage
1.7
49.5
35.5
13.3
100.0

As shown in Table 2, four hundred twenty-two (422)
pregnant women were recruited for the study, out of
which 138 (32.7%) women were primigravida. In this
study, as parity of women increases from 0 to 2,
percentage of pregnant women increases to 58.3%.
Minimum number of study subjects belonged to parity
two or more.
Table 2: Distribution of participants according to
parity.
Parity
0
1-2
>2
Total

Number
138
246
38
422

Percentage
32.7
58.3
9
100.0

Present study classified 422 pregnant females as normal,
mild, moderate and severe anemia. The prevalence rate of
anemia was found 57.6% (243 out of 422 study subjects).
Higher proportion of anemic pregnant women was found
in moderate category (44.8%) followed by mild category
(10.0%). Lowest percentage of anemic women were seen
in severe category (2.8%) as compared to other
categories. (Table 3).
As shown in Table 4, four hundred twenty two (422)
pregnant women were recruited for the study, out of
which 179 women were non anemic. Proportion of
anemic pregnant women were more in age group of 2025 years as compared to all age categories, and the
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proportion of anemic pregnant women was minimum in
the age group less than 19 years while majority of anemic
pregnant women were above 26 years of age. No
statistically significant risk of anemia among age groups
was observed. Out of total study subjects only 9.5%
anemic pregnant women be-longed to parity greater than
two.
Table 3: Distribution of pregnant women according to
degree of anemia.
Classification of
anemia
Normal
mild
moderate
severe
total

Frequencies

Percentage

179
42
189
12
422

42.4
10.0
44.8
2.8
100.0

Muslim females. This difference was found to be
significant (p value<0.05). Among the anemic pregnant
women, 72.4% were rural. We also observed that
maximum 73.7% females in anemic category were
illiterate.93% females among all females having anemia
were housewife or working as agriculture workers.
Approximately similar percentage of anemic pregnant
women were in booked and unbooked cat-egories.
Present study included 422 pregnant females in first,
second and third trimester. The proportion of anemia was
found 57.6% (243 out of 422 study subjects). Higher
proportion of anemia was found in women booked in
third trimester (75.3%) followed by second trimester
(16.5%). Lowest percentage of anemic women was in
pregnant females booked in first trimester (8.2%) as
compared to other categories. The association between
gestational age at booking and anemia in pregnancy was,
however, not statistically significant (Table 4).

It was also seen that among all anemic females 65.4%
were Hindu compared to 34.6% females belonged to
Table 4: Association of anaemia with different variables.
Characteristics
Age (in years)
<19
20-25
26-30
>30
Parity
0
1-2
>2
religion
Muslim
Hindu
Residence
Rural
Urban
Education
Illiterate
Primary
Secondary
Graduate
occupation
Housewife /Agriculture
employed
Booking status
Booked
Unbooked
Gestational age
First trimester
Second trimester
Third trimester

Anemia absent (%)

Anemia present (%)

P value

5(2.8)
86(48.0)
65(36.3)
23(12.8)

2(0.8)
123(50.6)
85(35.0)
33(13.6)

0.45

62(34.6)
102(57.0)
15(8.4)

76(31.3)
144(59.3)
23(9.5)

0.747

79(44.1)
100(55.9)

84(34.6)
159(65.4)

0.046

135(75.4)
44(24.6)

176(72.4)
67(27.6)

0.497

143(79.9)
10(5.6)
23(12.8)
3(1.7)

179(73.7)
18(7.4)
40(16.5)
6(2.5)

0.523

169(94.4)
10(5.6)

226(93.0)
17(7.0)

0.559

97(54.2)
82(45.8)

114(47.1)
128(52.9)

0.090

21(11.7)
22(12.3)
136(76.0)

20(8.2)
40(16.5)
183(75.3)

0.283
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DISCUSSION
Anemia is a known public health problem affecting
mainly the developing countries, especially anemia in
pregnancy. It has got deleterious effects not only to the
health of the mother but also the outcome of the
pregnancy, health of the baby, leading to increased
maternal and perinatal morbidities.
Data from NFHS 2, 3 and 4 showed that about 50 percent
of pregnant women in India are anemic. Among South
Asian countries, India has the highest prevalence of
anemia in pregnancy.6
Although, there was a reduction in the prevalence of
anemia from 58.3 to 50.3 percent between NFHS 3 and 4,
there is not much difference in the prevalence of anemia
in NFHS 4(50.3%) and NFHS 2 (49.7%).4
In our study, high prevalence of anemia (57.6%) was
observed. Among anemic females’ moderate anemia was
the most prevalent (44.8%), followed by mild anemia
(10%). Severe anemia was seen in (2.8%) pregnant
females. Similar study conducted in Lucknow showed
that overall prevalence of anemia was 73.1%. Among
them, moderate anemia was 47.6%, mild was 43.6%, and
severe was 8.8%.7 Another study done by Bhargavi et al
found that 52.73%, 40.97%, and 6.28% of pregnant
females were having mild, moderate and severe anemia
respectively.8
Suryanarayana et al. conducted a study in Kolar district
and showed prevalence of anemia to be 63% among
pregnant women.9 In our study, maximum number of
pregnant women were in the age group of 20 to 25 years
(49.5%), which is comparable with study by Sharma et
al.10 Similar study by Mangla et al. in rural area of
Haryana found maximum number of pregnant women in
the age group of 20-29 years and more than 70% of them
were literates.11
Higher prevalence of anemia (58.3%) seen in second
gravid and 32.7% in primigravida pregnant women.
Rajamouli et al also found higher prevalence of anemia in
second gravida (43.3%) compared to 38.8% in
primigravida. This high prevalence of anemia in second
gravid can be attributed to factors like close pregnancies,
malnutrition, not taking prophylaxis doses of iron & folic
acid tablets.12 We observed that most cases of anemia
were of moderate (44.8) %, followed by mild anemia
(10%). Only 2.8% pregnant females were found to be
severely anemic. These results were similar to NFHS 3
reports and study done by Agarwal et al where most
common type of anemia was of moderate degree.10,13
Table 4 shows association of anemia with different
variables like age, parity, religion, residence, educational
status, occupation, booking status and gestational age at
booking. We found that among all anemic females,
maximum women were in 20-25 years of age and had

parity of 1-2. We observed that among all anemic
females, 65.4% were Hindu compared to 34.6% Muslim
females. This difference was found to be significant. A
high prevalence of anemia among Hindu women as
compared to Muslim women was observed in the present
study. It probably could be because of different dietary
patterns like more preference to vegetarian food and food
taboos that are more prevalent in Hindu religion. A study
by Mishra et al found almost equal incidence of anemia
in Hindu and Muslim females.7 Our study also showed
that higher proportion of anemic pregnant women
belonged to rural area.
Educational status of females plays an important role in
the incidence of anemia which is reported to be higher
among the illiterate women residing in a rural
environment, as it was also observed in our study. Our
results were similar to another study which found that
anemia was found more common in illiterate rural
women.14
The present study also found that 75.3% anemic women
were in third trimester of pregnancy, which was similar to
a study done in Ghaziabad were majority of pregnant
women registered during third trimester (49.7%) and only
35.8% of the pregnant women registered during first
trimester.15
A study by Vindhya et al also did not find significant
association of anemia with socio-demographic and
obstetric variables.16
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