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Association of maternal hemoglobin and birth weight at
Paropakar Maternity and Women’s Hospital, Kathmandu
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Aims: To examine the association between maternal hemoglobin with birth weight.

Methods: Cross sectional study of obstetrics database at Paropakar Maternity and Women’s Hospital. Hospital delivery of
over 18 years of age women tested for Pearson correlation using SPSS-17.

Results: Total of 2085 cases analyzed. There was mean hemoglobin value of 12.05 + 1.30 (95% CI=11.992-12.103) g/dL and
no any significant impact on mode of delivery (p=0.15) and neonatal death (p=0.736). There was a small but a significant
correlation (p<0.01) of maternal age with hemoglobin (r = 0.106) and birth weight (r = 0.093); but a very small negative

correlation between maternal hemoglobin and birth weight.

Conclusions: Optimal maternal hemoglobin during labor rules out any strong correlation with birth weight.
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INTRODUCTION

Anemia had been a major cause of maternal
morbidity and even of mortality around the globe
especially across Africa, Asia and Latin America.!
Severe anemia would increase the risk of premature
delivery, low birth weight and lower values of Agpar.?
The prevalence of anemia was found widespread in
pregnant women and preschool children of India and
highestinthe worldin2009.2 Though the firsttwo major
causes of maternal mortality in Nepal is contributed
by postpartum hemorrhage and hypertensive disease
in pregnancy, there has been widespread prevalence
of anemia in maternal population especially in rural
Nepal.* The iron deficiency is not the sole contributor
of anemia. Studies have shown that anemia occurred
also due to hookworm infestation, Plasmodium vivax
malaria parasitemia and low serum retinol. However
iron deficiency is the major contributor of anemia.
Health status is improving by nutritional intervention;
and malnutrition, anemia and several maternal
factors prevalent previously are not the sole factors
nowadays.>°

Iron and folic acid supplementation in antenatal and
postnatal period can improve pregnancy outcome in
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current as well as subsequent pregnancy, and reduce
neonatal mortality and low birth weight as well.™!?

However the risk of anemia has been decreasing
with widespread prescribing of iron/folate during
antenatal visits and better maternal nutrition. In the
past about 42% of pregnant women had anemia
worldwide of which 90% were in Africa or Asia.
iron/folate
pregnant women hemoglobin levels increased by
1.17 g/dL in developed countries and 1.13 g/dL in
developing countries.'* A systematic review shows

With  vigorous supplementation to

daily iron supplementation resulted in 69% reduction
in incidence of maternal anemia."> In contrast, iron
supplementation to pregnant women with normal
hemoglobin levels (Hb>13.2g/dl) failed to improve
pregnancy outcomes and significantly increased
hypertension.'® Thus, in the current context when
maternal hemoglobin is normal or near normal the
association between maternal hemoglobin and birth
weight has become unclear.

The aim of this study was to examine the association
between maternal hemoglobin with birth weight.

METHODS

This cross-sectional study was conducted using
clinical database at Paropakar Maternity and Women’s
Hospital among hospital deliveries during 6 months
from 15 May to 14 November 2016. The inclusion
criteria set over 18 years of age and availability of
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data on delivery record and hemoglobin level at the
time of admission. The variables were noted down
and analyzed using SPSS-17. The distribution of both
hemoglobin level and birth weight was checked for
normality and Pearson correlation was calculated.
p-value<0.05 was considered to have sufficient
evidence for statistical significance.

RESULTS

Out of 2085 analyzable data on delivery record, 2066
(99.08%) were live births, 19 (9.36 per 1000) were
stillbirths (14 macerated and 5 fresh) and 57 (2.73%)
preterm deliveries. One-fourth of term deliveries had
Cesarean sections. Sex ratio of newborn was 100:87.
[Table-1]

Table-1: Mode of delivery at term (n=2028)

Normal Delivery 1487 (73.32%)
LSCS 493 (24.30%)
Vacuum Delivery 42 (2.07%)
Breech Delivery 6 (0.30%)

The value of hemoglobin ranges from 6.3g/dl to
16.5g/dl with mean value of 12.05 + 1.30 (95%
CI=11.992-12.103). The distribution of hemoglobin
value is presented in box plot. [Figure-1]

Figure-1: Distribution of hemoglobin level at admission

The maternal hemoglobin has no significant impact
on mode of delivery (p=0.15) neither the neonatal
death (p=0.736).[Table-2 and 3]

Table-2: Distribution of mean hemoglobin level by
mode of delivery

Mode of Frequency Hemoglobin Mean + SD
delivery 95% CI)

Normal 1487 12.02 +1.302 (11.95-12.08)
Delivery

Premature 57 11.96 + 1.447 (11.57-12.34)
Delivery

LSCS 493 12.17 £ 1.262 (12.06-12.28)
Vacuum 42 11.92 £ 1.262 (11.53-12.32)
Delivery

Breech 6 11.58 +£1.670 (9.83-13.34)
Delivery

Table-3: Distribution of mean hemoglobin level by
neonatal outcome

Hemoglobin Frequency Hemoglobin Mean + SD
level 95% CI)

Live Baby 2066 12.05 + 1.300 (11.99-12.10)
Macerated 14 12.13 £ 1.173 (11.45-12.81)
stillbirth

Fresh 5 12.48 +0.687 (11.63-13.33)
stillbirth

Birth weight ranges from 550 grams to 4900 grams
with mean value of 2973.10 + 485.60 grams (95%
CI=2952.24 t0 2993.95 grams).[Figure-2]

Figure-2: Distribution of birth weight

Median maternal age is 24 years and eldest one
was 42 years old. Lower and higher maternal age
demonstrate significant impact (p<0.01) on the mode
of delivery from normal delivery towards Cesarean
Section respectively; and maternal age doesn’t have
significant impact on neonatal death (p=0.219).
[Table-4 and Figure-3]
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Table-4: Distribution of Mean age by mode of delivery

Mode of Frequency Age Mean + SD (95% CI)
delivery

Normal 1487 24.13 £4.15(23.916 - 24.338)
Delivery

LSCS 493 25.83 £4.39 (25.438 - 26.215)
Premature 57 24.17 £4.58 (22.954 - 25.386)
Delivery

Vacuum 42 24.35 +3.83 (23.155 - 25.545)
Delivery

Breech 6 23.08 +2.87 (20.071 - 26.096)
Delivery

Figure-3: Relation of maternal age and neonatal death

There was a small but a significant correlation
(p<0.01) between maternal age and hemoglobin
(Pearson coefficient, r = 0.106) as well as in between
age and birth weight (Pearson coefficient, r = 0.093).
There was a very small negative correlation between
maternal hemoglobin level at admission and birth
weight in any delivery (p=0.035, r = -0.046), live
birth (p=0.033, r = -0.047) and full term delivery
(p=0.014, r = -0.054).

DISCUSSION

This study shows the incidence of stillbirths at 9.36
per 1000 which is lower than expected 32 per 1000
prevalent in South Asia and sub-Saharan Africa but
higher than 4.2 per 1000 documented in England.'"!¥
A decade old study carried out in 2000 in Nepal had
recorded 27 stillbirths per 1000 total births and 23 per
1000 in 2009." The condition has improved but our
result might not give accurate prevalence of stillbirths
in community because all the deliveries we recorded
are carried out in a tertiary level hospital and we
involved mother of age over 18 years.

The low prevalence of premature delivery in our
study (i.e. 2.73%) is because we enrolled mother of
age 18 yrs and above and mean hemoglobin level was
optimal (i.e. 12.05 mg/dl). The studies have shown
that both low (<7 g/dl) and high (>14.5 g/dl) maternal
hemoglobin levels have been related to poor fetal
outcome. Studies have shown that high incidence
of premature deliveries is related to young maternal
age (<18 years) and lower hematocrit/hemoglobin
level 22021

A study covering nine Asian countries in 2010 shows
Cesarean Section rate of 27.3% among all deliveries
which is slightly higher than this study (24.3%).%

The mean birth weight was found to be 2973.10
grams (95% CI=2952.24 to 2993.95 grams) which
is similar or slightly greater to older study carried in
Nepal using iron supplementations in 2005.'°

CONCLUSIONS

There is ample evidence to link maternal anemia
to low birth weight. However this association
between maternal hemoglobin level and birth weight
diminishes as maternal hemoglobin reaches to
optimal level. Our study provides evidence to rule out
any strong correlation between maternal hemoglobin
level and birth weight when maternal hemoglobin lies
in normal ranges.
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