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ORIGINAL ARTICLE

Maternal Hemoglobin and Its Relationship With fetal birth weight
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ABSTRACT

Background: The needs of iron for mother and fetus considerably increase during pregnancy. Its deficiency can be harmful to

the mother’s health and the fetal in terms of birth weight.

Aim: To examine the relationship between hemoglobin level and fetal birth weight.

Methods: This was an observational study, conducted in Govt. Hospital Samanabad, Lahore between April 2021 and April 2022.
A total of 106 pregnant women through non probability convenience sampling were recruited in our study. The patients were
divided into two groups according to low and normal hemoglobin level. The hemoglobin<11 g/dl was considered low and the
hemoglobin 211 g/dl was considered normal. Variables like age, Gravida, gestational age at the time of deliveryand fetal birth
weight were recorded. The hemoglobin during first trimester of pregnancy was also recorded from medical records of patients.
Results: The prevalence of low hemoglobin in our study population was73.6%. The mean age of the women was
25.09+4.74years. The average gestational age at the time of delivery was 271.15+5.61 days. The participants with primigravida
were in majority 54.7% as compared to the multigravida 45.3%. Pregnant females with the low Hb level were more likely to have
a baby with the birth weight of less than 2500 grams. Hence there was a strong association between birth weight and Hb level
(p-value= 0.038). Hemoglobin level was positively correlatedwith the fetal birth weight(r= 0.631, p-value=0.0001).

Conclusion: Maternal hemoglobin should be paid more attention even from the first trimester of the pregnancy in order to

avoidhigher risk oflow birth weight fetal.
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INTRODUCTION

Low birth weight has been widely studied as a risk factor for the
fetal morbidity and mortality. One of main risk factors for the fetal
low birth weight is low hemoglobin level during pregnancy?®. It is
considered that hemoglobin level decreases in first and third
trimester and are likely to increase in second trimester during
pregnancy®. According to the WHO anemia can be defined as the
Hb<11 g/dI during first and third trimester and Hb<10.5g/dI in third
trimester of the pregnancy’. It is observed that anemia and fetal
outcomes are related to each other. Several studies have showed
that the low hemoglobin level was associated with adverse fetal
outcome®1°, It was showed by a study that anemia was related
with the uneventful pregnancy outcome.!YAnemia during
pregnancy can prevail even if all the regular antenatal care is taken
and can affect the pregnancy outcome in terms of fetal
weight.Hence a significant association between maternal
hemoglobin level and fetal birth weight was observed!?. The
relationship between Hb levels and fetal birth weight is different in
each trimester of pregnancyhowever; it is frequently observed that
the low Hb levels in the start of the pregnancy may lead to the
adverse fetal outcome?®. There is no sufficient evidence available
about the association of fetal birth weight with Hb levels in the first
trimester of pregnancy in Pakistan.

The present study was conducted to examine the maternal
hemoglobin levels during first trimester of the pregnancy and its
effect on the fetal birth weight.

MATERIALS AND METHODS

This was an observational, conducted in Govt. hospital
Samanabad between April 2021 and April 2022. The ethical
approval was obtained from the ethical board of hospital. A sample
of 106 pregnant females through non probability convenience
sampling were selected in our sample using 5% level of
significance, 95% confidence interval, 10% margin of error and
1000 anticipated number of pregnant females visiting Gymea OPD
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of Govt. Hospital Samanabd. The patients were divided into two
groups: Hb<l1lg/dl and Hb =11g/dL according to the WHO
guidelines?. The patients with the following were excluded from the
study: irregular prenatal checkups, unavailability of data regarding
delivery,Lack of data regarding hemoglobin level of first trimester,
individuals with less than 16 years and above 40 years of age,
birth defects, multiple pregnancies, history of diabetes mellitus,
hepatic and renal failure, mullerian anomalies, thyroid diseases,
history of complicated pregnancy, any prior placental abnormalities
and PPH. Demographic characteristics of the study population
such as age, Gravida, gestational age at delivery, mode of delivery
and fetal birth weight were recorded. The first trimester Hb levels
were obtained from medical records. All the new born babies with
the weight <2500g were considered in low weight and the babies
with the birth weight >2500g were considered normal weight
group.

Data was entered and analyzed in SPSS version 22.
Descriptive analysis was performed for all the variables of the
study. Frequency and percentages were calculated fort the
categorical variables.Mean and standard deviation was calculated
for the continuous variables. The association between categorical
variable was assessed using Fisher's Exact test. For the
comparison of variables in form of continuous, Independent
sample t test was used for the between group comparison. P-
value< 0.05 was considered significant.

RESULTS

This prospective study was conducted with 106 pregnant women
who were divided into two groups according to their hemoglobin
level. Participants with the hemoglobin level less than 11g/dl were
considered in the group | 78(73.6%) and the rest were considered
in Group Il 28(26.4%. The mean age was 25.22+4.84 and
24.75+£4.52 for the group | and Il respectively (p-value=.656).
There was no significant age difference between the two groups in
this study. (P-value=0.364). In our study primigravida was in
majority 58(54.7%) as compared to the multigravida 48(45.3%)
and the prevalence of low hemoglobin was high is multigravida.
Average gestational age at the time of delivery was 270.67+4.495
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days and 272.50+7.90 days for group | and Il respectively (p-
value= 0.139) (Table 1).

In present study the fetal low birth weight in group | was
higher 16(94.1%) than the group Il 1(5.9%) and showed a strong
association between both the variables. Pregnant females with the
low Hb level were more likely to have a baby with the birth weight
of less than 2500 gram. (P-value= 0.038) (Table 2).

Maternal age was associated with the likelihood of having
fetal low birth weight. Mothers with multigravida were 1.924 times

more likely to have fetal low birth weight. Mothers with the normal
Hb levels were 8.818 times more likely to have fetal with normal
birth weight so a strong association was observed between fetal
birth weight and hemoglobin level of the mothers (Table 3).

Maternal hemoglobin level was observed significantly
correlated with fetal birth weights. Mother with the normal Hb level
was tending to have fetal with normal birth weight whereas low Hb
level indicated low birth weight of fetal. (r= 0.631, p-value=0.0001)
(Figure 1).

Table 1: Association of hemoglobin level with demographic variables and fetal weight

Variables Group | 78(73.6) Group Il 28(26.4) Total 106(100) p-value
Age (Mean+SD) 25.22+4.84 24.75+4.52 25.09+4.74 0.656
| Gravida [ Primigravida [ 47(60.3) [ 11(39.3) | 58(54.7) [ |
Multigravida 31(64.6) 17(34.5) 48(45.3) 0.077
[ Gestational age [ MeantSD [ 270.67+4.495 | 272.50+7.90 [ 271.15+5.61 [ 0.139 |
Fetal weight Low 16(94.1) 1(5.9) 17(16.0) 0.038*
| [ normal [ 62(69.7) [ 27(30.3) | 89(84) [ |
Total 78(73.6) 28(26.4) 106(100)
| [ Mean+SD [ 2.91+0.36 | 3.16+0.20 | 2.98+0.34 [ 0.0001 |
Table 2: Univariate Analysis of fetal weight with age, Gravida, gestational age and HB level
Variables Low birth weight Normal birth weight p-value
Age (Mean+SD) 28.7145.23 24.40+41 0.0001**
[ Gravida [ Primigravida [ 6(10.3) [ 52(89.7) [ 0.111 |
Multigravida 11(22.9) 37(77.1)
[ Gestational age [ Mean+SD [ 270.41%5.11 [ 271.29+5.71 | 0.556 |
Hemoglobin Low 16(20.5) 62(79.5) 0.038*
| [ Normal [ 13.6) [ 27(96.4) | |
Table 3: Multivariate Analysis of fetal weight with age, Gravida, gestational age and HB level
Variables Adjusted OR 95% ClI Pseudo R* LR model
Age 0.846 0.745-0.962 Cox & Snell R p=0.001
| Gravida [ Primigravida | 1.924 [ 0.55-6.737 | Square=0.153 | |
Multigravida Nagelkerke R Square=
[ Gestational age [ 0.986 [ 0.874-1.112 | 0.262 | |
Hemoglobin Low 8.818 1.026-75.762
| [ Normal | | | |

P value 0.001

Figure 1: Correlation between hemoglobin level and fetal weight

r=0.621, p-value=0.0001
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DISCUSSION

In normal pregnancy a significant drop in hemoglobin level is
caused by the plasma volume expansion. Low level of hemoglobin
is among the most common medical disorders in pregnancy and
their association with the pregnancy outcome is more important to
be studied'. Thus, the current study to determine relationship of
maternal hemoglobin level with the birth weight of fetal was
conducted. Fetal birth weight is an important factor in fetal mortality
during the first year of its life. It is also a good indicator how well
women has supported her fetus during the entire pregnancy
period'*. To some researchers the extent to which the hemoglobin
level can affect the fetal outcome and maternal health is uncertain,

however some reported higher risk of fetal low birth weight is
associated with the maternal low hemoglobin level*>'°. Our study
has shown the striking association of birth weight with hemoglobin
level. In ourstudy low hemoglobin concentrationrate was 73.6%
during first trimester of pregnancy. The hemoglobin level of
mothers during first trimester of pregnancy showed a strong
association with the birth weight of neonatal. The maternal
hemoglobin <11g/dl was found to be related to the risk of low birth
weight.Findings of present study revealedprevalence oflow
hemoglobin level was much higher as compared to United States
(5.7%), Canada (11.5%) and Germany (12.3%), Japan (14.8%)
and Singapore (23.8%)%. The results of our study revealeda
significant associationbetween maternal hemoglobin level and fetal
birth weightoutcomeeven after controlling it by effect modifiers like
age gravida and gestational age at the time of delivery which was
comparable with the previous studies?+??. The cases with the
maternal hemoglobin concentration >11 g/dl were more likely to
have comparatively higher fetal birth weight and lower risk of LBW
which showed that hemoglobin level needs to be appropriate even
from the start of the pregnancy for fetal weight growth.Findings
similar to our study were also observed in previous studies??%6, A
study conducted showed that the birth weight was normal when
the maternal hemoglobin was 110-129 g/L and it decreased when
the hemoglobin was 130 g/L?*. The evidence provided in our study
that low maternal hemoglobin during the first trimester of
pregnancy was associated with the fetal low birth weight, hence it
filled in the gap of related research. Low hemoglobin level during
pregnancy may cause inadequate nutrient supply to the fetus,
which can badly affect the fetal and can cause low birth weight® %7,
Another study revealed that hemoglobin level should be taken care
to avoid adverse effect on fetal outcome®. To the best of our
knowledge, the current researchexamined relationship between

PJMHS Vol 16, No. 08, August 2022 149



Maternal Hemoglobin

maternal hemoglobin level during thefirst trimester of pregnancy
and outcome in terms of fetal birth weightandit revealed that the
fetal weight growth could be affected by the low hemoglobin level.
So we believe that ‘it is matter of concern and it should be paid
more attention even from the start of the pregnancy in order avoid
adverse fetal outcome.

Limitations: Some of the limitations of current study are as
follows: First of all the present the present study was administered
in a single public hospital andits results only revealed correlation or
association between maternal hemoglobin level and its outcome in
terms of fetal weight by controlling for maternal age, gestational
age and gravida, which may stops us from the generalization of
our results to the other population. Secondly, although the study
was done by controlling some effect modifiers like maternal age,
gestational age and gravida, there were still a lot of unnoticed
effect modifiers that were not investigated in this study and need to
be studied for better picture of the scenario. The data regarding
weight gain of mothers during pregnancy was unavailable so its
possible effect on the relationship of hemoglobin level of mothers
during pregnancy with birth weight of fetal was not studied.
Recommendations: More comprehensive and well-designed
studies are neededto determine the relationship between
hemoglobin level and pregnancy outcome by controlling all
possible effect modifiers including demographic variables and
medical history contributing in cause of anemia during pregnancy.
Further interventional studies can be conducted to assess the
effects of iron and folic acid supplementations on fetal outcome
and maternal health. Also, the biological mechanisms responsible
for the association between fetal weight and hemoglobin level can
be studied.

CONCLUSION

Maternal hemoglobin in the first trimester had significant
association with fetal birth weight. The low hemoglobin level could
be harmful to fetal weight growth. So it is a matter of concern and it
should be paid more attention even from the start of the pregnancy
in order avoid adverse fetal outcome
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