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ABSTRACT

Background: Being both highly prevalent public health problems in India, anemia in pregnancy (AIP) is
hypothesized as a potential risk factor for low birth weight (LBW) baby as pregnancy outcome. In this context, this
study was conducted among pregnant mothers registered in last 2 years under Bhatar block of Purba Bardhaman
district, West Bengal. Objectives of this study were to assess the relationship of LBW babies with maternal anemia in
antenatal period and also with background characteristics and pregnancy related factors.

Methods: A retrospective cohort analysis was conducted among postnatal mothers who were registered during their
pregnancy in sub-centers of this block during a reference period from April’15" - March’17™. The study subjects were
identified from the records of each sub-centre and further categorized into two groups: Exposed (anemic) - Hb <11
gm% in any antenatal visits and Non-exposed(non-anemic) - Hb >11 gm% in all antenatal visits. Sample size of 988
for each group was calculated. From each sub-centre’s antenatal record 26 subjects for each group were selected by
simple random sampling. Data collected with predesigned pretested schedule and data analyzed using Microsoft
Excel and SPSS 20. Logistic regression was performed to establish association.

Results: Overall incidence of LBW was 8.1%; in anemic, non-anemic group incidence were 10.5%, 5.7%
respectively. AIP had relative risk 1.85 (1.36-2.54) over LBW. On multivariable logistic regression, LBW was
significantly associated with AIP (2.11, 1.51-2.95), multi-parity (0.63, 0.44-0.9), inadequate ANC visits (2.7, 1.75-
4.15) and female gender (1.64, 1.19-2.27).

Conclusions: Anemia in pregnancy significantly increases risks of LBW which also strongly associated with female
new-born, primi-parity, and incomplete ANC visits.
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INTRODUCTION

Despite being a major public health issue, anemia in
pregnhancy (AIP) is surprisingly still not well understood
in terms of its definition, prevalence, incidence and the
effectiveness of iron supplements in improving pregnancy
outcomes.! There is ambiguity in systems of
measurement criteria for the onset of anemia during
pregnancy. Some authors considered “anemia at first

antenatal care visit “as a measure of occurrence of AIP,
while others considered any antenatal low hemoglobin
(Hb) measurement throughout the course of pregnancy.?*
There is no universal standard for the exact timing of
measurement for the onset of anemia that would clearly
differentiate between incident and prevalent cases.
Another factor that adds to the complexity in measuring
anemia in pregnancy is the variation among researchers in
specifying the cutoff point of Hb level; while some
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investigators defined it as Hb <11.0 g/dl as per the
recommendation of the WHO, others adopted different
cutoff points such as <10.0 and <10.5 g/dl as
recommended by other agencies in the USA.*’

The role of anemia in pregnancy and iron on the growing
fetus has been studied in the last few decades. The
outcome of these studies is either inconclusive or at the
most supportive of the popular notions held so far
regarding pregnancy outcome and anemia.>*? Low birth
weight is a major public health problem in India and
influenced by several factors including maternal anemia.
Some studies revealed that maternal anemia during 3"
trimester of pregnancy is associated with LBW baby;
some other studies indicated that maternal anemia onset
in any trimester leads to LBW baby.**?

But in our country both anemia in pregnancy and
proportion of low birth weight babies are quite high.
According to NFHS-4 report, the proportion of anemia in
pregnancy is 53.6% (54.2% in urban and 53.3% in rural)
in West Bengal, and 50.3% in India (45.7% in urban and
52.1% in rural).®** On the other hand, according to
UNICEF 2014, the proportion of LBW baby is 28% in
India and 22.6% in West Bengal.”® Anemia in pregnancy
is a potential risk factor for low birth weight baby as
pregnancy outcome and there is a direct relationship
between low levels of hemoglobin during pregnancy and
low birth weight.***” A small increase in the risk of LBW
associated with anemia during pregnancy might have a
significant impact in public health perspectives. However,
comprehensive evidence is still lacking in developing
countries than in developed countries. Many aspects of
this  priority concern, particularly the potential
programmatic and behavioral factors not yet adequately
studied in different geographical and socio-cultural
context.

Thus, a retrospective cohort study was conducted among
pregnant mothers registered during a reference period of
2 years in the sub-centres of a block of Purba
Barddhaman district, West Bengal with the aim of
examining the effect of ‘anemia in pregnancy’ as a risk
factor over the pregnancy outcome ‘low birth weight
baby’. The specific objectives were to assess the
relationship between low birth weight baby and maternal
anemia in antenatal period and to assess the relationship
between low birth weight babies with early antenatal
registration, adequate antenatal visits, IFA tablets
consumption, weight gain during pregnancy.

METHODS

A retrospective cohort analysis was conducted in Bhatar
block in Purba Bardhaman district, West Bengal during
May to October 2017. Bhatar is one of the 23 blocks in
the district and is the rural field practice area of the
Department of Community Medicine, Burdwan Medical
College, West Bengal. The block has a population of
263064 as per census 2011. Health facilities in the block

include one rural hospital, 6 primary health centers and
38 sub-centers. Bhatar block has 14-gram panchayats
with 104 inhabited villages.

Study subjects were postnatal mothers who were
registered during their pregnancy in any of the 38 sub-
centers of this block during a reference period of two
years from April’l5" - March’17". Such antenatal
mothers registered in the reference period and delivered
with a live birth before the day of data collection were
included in the analysis. But all registered antenatal
mothers having abortion, still births, twin babies and still
in antenatal period were excluded.

Applying the eligibility criteria so defined, the study
subjects were identified from the records of each sub-
centre and further categorized into two groups as follows:

e Exposed (anemic) - mothers with recorded Hb level
<11 gm% in any antenatal visits and

e Not-exposed (non-anemic) - mothers with recorded
Hb level >11 gm% in all antenatal visits.

A minimum sample size of 960 postnatal mothers for
each of exposed and non-exposed group was calculated
using Kelsey sample size calculation formula
= (ZurtZ1p)PQ(r+1)/ r(p1-p2)® where, P=(py+rp,)/2,
Q = (1-P), r =Ratio of non-exposed and exposed,
p;=proportion of anticipated outcome in exposed group,
p,=proportion of anticipated outcome in non-exposed
group.”® We considered 95% confidence interval, 80%
power, anticipated outcome of LBW in anemic mother
13% and anticipated outcome of LBW in non-anemic
mother 9% and 1:1 ratio of exposed and non-exposed.*®

Pregnancies registered within reference period were
reported to be almost equal in all 38 sub-centres. Study
subjects were recruited from each sub-centre with equal
representation i.e. 26 (960/38=25.26=26) for each of
exposed and non-exposed group. From the sampling
frame of exposed and non-exposed group prepared based
on eligibility in each sub-centre, 26 subjects were selected
by simple random sampling. Thus, total 988 subjects
were selected in each group for this study.

Relevant data were collected using a pretested and
predesigned schedule for both groups from records at the
sub-centres. Data were collected regarding date, Hb% and
maternal weight in all 4 ANC visits; date of last
menstrual periods; mother’s age; parity; religion (Hindu/
Muslim); number of IFA tablets given, delivery place
(institutional/ home), newborn gender (male/ female) and
birth weight of newborns. Some of the variables of
interest for analysis were defined/ described as follows:
mother’s age at pregnancy (early <19 years, normal 20-29
years and elderly >30 years), parity (primi/ multipara),
antenatal registration (early <12 weeks, delayed >12
weeks), completed 4 ANC visits (yes/ no), adequate
weight gain (>9 kg in antenatal period), adequate IFA
tablets consumption (at least 200 tablets for anemic and
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100 tablets for non-anemic mothers). Principal exposure
variable was anemia in antenatal period and principal
outcome variable was low birth weight (birth weight <2.5

kg).

The collected data was rechecked for completeness and
consistency, entered in the computer Microsoft Excel data
sheets and was analyzed using principles of descriptive
and inferential statistics through SPSS 20 statistical
software. Relative risk of anemia in pregnancy over LBW
baby as pregnancy outcome was calculated. Association
of other exposure factors with low birth weight as
dependent variable was assessed on basis of calculating
unadjusted and adjusted odds ratio with 95% confidence
interval by univariable and multivariable logistic
regression respectively. All variables were included in
bivariate and multivariate analysis.

Prior to data collection, permission was obtained from the
district and block health authorities. Cooperation was
sought from the health workers for review of records at
the sub-center level and before reviewing those records,
the nature and purpose of the study was also briefed. The
ethical approval was obtained from the institutional ethics
committee of Burdwan Medical College, West Bengal.

RESULTS

Incidence of LBW in anemic, non-anemic group in
pregnancy and allover are 10.5%, 5.7% and 8.1% among
the antenatal mothers registered within April’15" -
March’17" in Bhatar block. Anemia during pregnancy
relative risk 1.85 (1.36-2.54), odds ratio 1.96 (1.4-2.74),
attributable risk percentage 9.95% over risk of LBW baby
as pregnancy outcome (Figure 1). All variables are almost
comparable among both groups except adequate IFA
tablet, complete 4 ANC visits (Table 1).
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Figure 1: Distribution of LBW baby in anemic and
non-anemic group (n=1976; RR=1.85 (1.36-2.54)).

Table 1: Distribution of background characteristics and pregnancy related factors in anemic and non-anemic
group (n=1976).

~ Test of significance

Characteristics Anemic group (%) (n=988) Non-anemic group (%) (n=988)

Chi-square test

Mother’s age at pregnancy (years)

<19 350 (35.4) 308 (31.2)

20-29 612 (61.9) 644 (65.2) P=0.078
>30 26 (2.6) 36 (3.6)

Parity

Primipara 502 (50.8) 530 (53.6) P=0 207
Multipara 486 (49.2) 458 (46.4) )
Early antenatal registration < 12 weeks

Yes 771 (78) 741 (75) P=0 11
No 217 (22) 247 (25) ‘
Complete antenatal visits

Yes 915 (92.6) 864(87.4) P=000
No 73 (7.4) 124(12.6) '
Adequate weight gain in pregnancy

Yes 173 (17.5) 160 (16.2) _

No 815 (82.5) 828 (83.8) P=0.435
Adequate IFA given in pregnancy

Yes 779 (78.8) 983 (99.5) P=0.00
No 209 (21.2) 5 (0.5) '
New-born gender

Male 504 (51) 494 (50) _
Female 484 (49) 494 (50) P=0.653
Religion

Hindu 496 (50.2) 488 (49.4) P=0 719
Muslim 492 (49.8) 500 (50.6) '

Note: All parenthesis shows column percentage.
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Table 2: Bivariate and multivariable analysis of background characteristics and pregnancy related factors with
LBW new-borns (n=1976).

Factors

Yes (%) '

No (%)

Bivarriate analysis Multivarriate analysis

| UOR (95% CI)  AOR (95% Cl)

Anemic in pregnancy

Yes 104 (10.5) 884 (89.5)

No 56 (5.7) 932 (94.3) 1.96 (1.4,2.74) 1 2.11(1.51,2.95) 1
Mother’s age (years)

<1 4 (9.7 4 (90.

=19 64 (9.7 594 (90.3) 1.43(0.96,2.12) 1 1.08 (0.7,1.67) 1
20:5) 92(1.3)  1164(92.7) (93038 244)  131(051, 3.37)
>30 4 (6.5) 58 (93.5) ’ ’
Parity

Primipara 99 (9.6) 933 (90.4)

Multipara 61 (65) 883 (93.5) 10.64 (0.46, 0.88) 10.63 (0.44, 0.9)
Religion

Hindu 82 (8.3) 902 (91.7)

Muslim 78.(7.9) 914 (92.1) 10.99 (0.72, 1.35) 11.01 (0.73, 1.39)
Early registration < 12 weeks

Yes 127 (8.4) 1385 (91.6)

No 33 (7.1) 431 (92.9) 10.92 (0.63,1.34) 10.94 (0.63, 1.38)
Adequate weight gain

Yes 25 (7.5) 308 (92.5)

No 135 (8.2) 1508 (91.8) 11.1(0.71, 1.68) 11.11 (0.72, 1.71)
Adequate IFA receive

Yes 140 (7.9) 1622 (92.1)

No 20 (9.3) 194 (90.7) 11.19 (0.73,1.95) 10.73 (0.43, 1.26)
New-born gender

Male 65 (6.5) 933 (93.5)

Female 95 (9.7) 883 (90.3) 10.66 (0.48, 0.9) 11.64 (1.19, 2.27)
Completed 4 antenatal visits

Yes 132 (7.4) 1647 (92.6)

No 28 (14.2) 169 (85.8) 12.27 (1.50, 3.44) 12.7 (1.75, 4.15)
Maternal weight on first visit (mean+SD 44.74+7.51 44.91+773 0.99 (0.98, 1.02) 0.99 (0.97-1.02)

Note: UOR-unadjusted odds ratio, AOR- adjusted odds ratio; Nagelkerke 0.053 (53% variation was explained).

Bivariate analysis reveals that LBW babies are
significantly associated with anemia in pregnancy (UOR
1.96, 1.4-2.74), multi-parity (UOR 0.64, 0.46-0.88),
incomplete  ANC visits (UOR 2.27, 1.50-3.44) and
newborn female gender (UOR 0.66, 0.48-0.9) (Table 2).
Other factors like mother’s age, religion, early ANC
registration, adequate IFA, adequate weight gain in
pregnhancy found to have no significant association with
LBW (Table 2).

On multivariable logistic regression, LBW babies are also
significantly associated with anemia in pregnancy (AOR
2.11, 1.51-2.95), multi-parity (AOR 0.63, 0.44-0.9),
incomplete ANC visits (AOR 2.7, 1.75-4.15) and female
gender (AOR 1.64, 1.19-2.27) and no association with
maternal weight (AOR 1.11, 0.72-1.71), mother’s age <
19 (AOR 1.08, 0.7-1.67), mother’s age > 30 (AOR 1.31,
0.51-3.37), Religion (AOR 1.01, 0.73-1.39), early
registration (AOR 0.94, 0.63-1.38), adequate weight gain
(AOR 1.11, 0.72-1.71) and adequate IFA tablet (AOR
0.73,0.43-1.26) (Table 2).

DISCUSSION

Cumulative incidence of LBW in anemic, non-anemic
group in pregnancy and out of all pregnancy outcomes are
10.5%, 5.7% and 8.1%. A study by Jagdish et al shows
similar findings i.e. LBW in anemic mother 13% and
LBW in non-anemic mother 9% and 11% LBW out of all
births.*

This study shows that anemia during pregnancy is highly
associated with LBW [Relative risk 1.85 (1.36-2.54)].
With proper preventive approach to anemia status in
pregnancy, we can reduce 9.9% risk of developing LBW
babies as pregnancy outcome. Lee et al, Sukrat et al,
Haider et al, Malhotra et al and Rahmati et al shows
similar findings that hemoglobin less than 11 g/dI
increases LBW risk in pregnancy.”®?®

LBW is also associated and increased with risk of primi-
parity (AOR 1.59, 1.11-2.27). Dougherty et al and
Roosmallen et al report the mean birth weight of neonates
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born to primiparous mothers were less than that for
multiparous mothers by 104 g and 100 g, respectively.**?
Murphy et al showed a slight increase in birth weight
with increasing parity in the lower parity groups.”®

This study also shows that female newborns (AOR 1.64,
1.19-2.27) are significantly more associated with risk of
LBW. Studies by Dougherty et al and Hirve and
Ganatraet al report that risk of LBW more in females
compared to males.?*?’

This study also reveals LBW also significantly associated
with incomplete 4 ANC visits (AOR 2.7, 1.75-4.15).
Study reveals insignificant association with mother’s age
at pregnancy. Maternal age had no significant association
with LBW which is consistent with studies conducted by
Mavalankar et al in India and Fikree and Berenes et al in
Pakistan.?®%° But, in contrast, Yadav et al and Joshi et al
found more risk of delivering LBW babies by teenage
mothers. %3

This study also reveals no significant association with
initial Hb level, initial maternal weight on 1st visit and
weight gain through 4 visits. But, study by Hosen et al
conclude that maternal weight at 1st visit (<45 kg) and
weight gain (<7 kg) during pregnancy have been found to
be consistently associated with LBW.*

This study shows insignificant association between LBW
and religion which was suggested by Yadav et al and
Bhaskar et al.**** Study by Jagadish et al shows mid-
trimester drop of mean Hb level seen in nonanemic
mothers was not seen in anemic mothers.*®

As a record based, study cannot reflect all socio-
demographic variables and antenatal factors (like socio-
economic status, maternal educational status, actual IFA
tablet consumption, Hb% status before pregnancy,
antenatal nutrition, complications, co-morbidities etc.)
cannot be included in the study. A prospective cohort
design will give more valid results. The large sample size
and temporality due to cohort design still gives some
strength in spite of such limitations.

CONCLUSION

This study concludes that anemia in pregnancy
significantly increases risks of LBW as pregnancy
outcome which also strongly associated with female new-
born, primi-parity, incomplete ANC visits. Strengthening
of the existing adolescent and maternal health
interventions focusing towards anemia screening and
prevention among reproductive age group women would
reduce the incidence of LBW babies.
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