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Abstract

Introduction: Iron deficiency anemia is the most common deficiency
worldwide, particularly affecting pregnant women. During pregnancy, the
demand of iron increases significantly to support fetal development, increased
maternal blood volume, and the placenta, making pregnant women more
susceptible to iron deficiency anemia, especially in the third trimester when
the demand is highest.

Aim of the study: The aim of this study was to evaluate the impact of iron
deficiency anemia (IDA) in the third trimester of pregnancy on maternal and
foetal outcome.

Methods: This cross-sectional study was conducted over a one-year period
from 2022 to 2023 at the Obstetrics and Gynaecology Department of
BSMMU, Dhaka, Bangladesh. Iron deficiency anemia was categorized into
mild, moderate, and severe based on hemoglobin (Hb) levels.

Results: Significant associations were found between iron deficiency anemia
and foetal and maternal outcome. Preterm birth rates were 12.5%, 25.0%,
and 40.0% for mild, moderate, and severe IDA, respectively (p = 0.001).
Postpartum hemorrhage rates increased from 4.2% in mild to 30.0% in
severe IDA (p = 0.002). Cesarean delivery rates were 16.7% for mild and
50.0% for severe IDA (p = 0.003). Hospital stay duration also increased with
IDA severity. Neonatal outcomes showed a higher incidence of low birth
weight, lower Apgar scores, and increased NICU admissions with severe iron
deficiency anemia.

Conclusion: Severe iron deficiency anemia during the third trimester is
associated with increased risks of preterm birth, postpartum hemorrhage,
cesarean delivery, prolonged hospital stay, and adverse neonatal outcomes.
Effective management of iron deficiency anemia is crucial for improving
maternal and neonatal health.
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Introduction

Iron deficiency anemia (IDA) is the most common cause of anaemia. In
pregnancy it affecting the mother and baby. During pregnancy, the demand for
iron increases significantly to support fetal development, increased maternal
blood volume, and the placenta, making pregnant women more susceptible to
iron deficiency anemia, especially in the third trimester when the demand is
highest [1]. Iron deficiency anemia in the third trimester is a critical concern
as it is associated with adverse maternal and neonatal outcomes, including
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preterm birth, low birth weight, increased risk of infection,
and maternal morbidity [2].

The global prevalence of iron deficiency anemia among
pregnant women varies widely, with higher rates observed in
low- and middle-income countries [3]. In Bangladesh, where
dietary iron intake is often insufficient and the prevalence of
parasitic infections is high, iron deficiency anemia remains
a significant public health issue [4]. The third trimester is a
crucial period for fetal growth and development, and iron
deficiency during this stage can impair oxygen delivery to
the fetus, leading to intrauterine growth restriction and other
complications [5].

Maternal consequences of iron deficiency anemia during
the third trimester include an increased risk of postpartum
hemorrhage, preeclampsia, and maternal fatigue, which
can impair the mother’s ability to care for her newborn [6].
Studies have shown that severe anemia in the third trimester
is associated with a higher likelihood of cesarean delivery and
longer hospital stays [7]. Additionally, iron deficiency anemia
has been linked to cognitive impairments and depressive
symptoms in pregnant women, affecting their overall quality
of life and maternal-infant bonding [8].

For the fetus, iron is essential for neurodevelopment, and
deficiency during pregnancy can result in long-term cognitive
and behavioral deficits in the child [9]. A meta-analysis of
observational studies reported that children born to mothers
with iron deficiency anemia in the third trimester have a
higher risk of anemia in infancy, which can further compound
developmental delays [10]. Moreover, iron deficiency anemia
has been associated with preterm birth and low birth weight,
both of which are major predictors of neonatal morbidity and
mortality [11].

Despite the well-documented risks, iron deficiency anemia
remains underdiagnosed and undertreated in many settings.
The World Health Organization (WHO) recommends routine
iron supplementation during pregnancy; however, adherence
to these guidelines is often low due to side effects such as
gastrointestinal discomfort and poor healthcare access [12].
Strategies to improve iron intake, such as dietary counseling,
food fortification, and education about the importance of iron
supplementation, have shown varying levels of success [13].

The Obstetrics and Gynaecology Department of
Bangabandhu Sheikh Mujib Medical University (BSMMU)
in Dhaka, Bangladesh, provides an ideal setting for studying
the impact of iron deficiency anemia in the third trimester
due to its diverse patient population and high prevalence of
anemia among pregnant women. Addressing iron deficiency
anemia during pregnancy is not only critical for improving
maternal and neonatal outcomes but also for breaking the
intergenerational cycle of malnutrition and poor health [14].
By understanding the scope and impact of iron deficiency
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anemia in the third trimester, healthcare providers can better
tailor interventions to the needs of at-risk populations,
ultimately reducing the burden of this preventable condition.

The objective of this study was to evaluate the effects of
iron deficiency anemia on maternal and neonatal outcomes in
this specific context, contributing to a better understanding
of the condition’s implications and informing strategies for
prevention and management.

Methodology & Materials

This cross-sectional study was conducted over a one-year
period from 2022 to 2023 at the Obstetrics and Gynaecology
Department of Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, Bangladesh. The study aimed
to evaluate the impact of iron deficiency anaemia (IDA) in the
third trimester of pregnancy on both maternal and neonatal
outcomes.

Study Population

The study included a total of 350 pregnant women in
their third trimester of pregnancy who were selected using
purposive sampling from those attending the antenatal clinic
at BSMMU. The inclusion criteria were having a singleton
pregnancy, a gestational age of 28 weeks to the end of 40 weeks,
and a willingness to participate in the study. The exclusion
criteria were multiple pregnancies; women with pre-existing
medical conditions such as diabetes, hypertension, chronic
kidney disease, thyroid disorders, or autoimmune diseases;
those receiving treatment for anaemia types other than iron
deficiency; patients with known haemoglobinopathies or
bleeding disorders; participants with acute infections or
inflammatory conditions that could alter haemoglobin levels;
and those with a history of blood transfusion in the last six
months.

Data Collection

Data were collected through structured interviews, clinical
assessments, and review of medical records. A standardized
questionnaire was used to gather demographic information,
obstetric history, and details on iron supplementation.
Clinical assessments included measurements of haemoglobin
(Hb) levels using automated hematology analyzers. Iron
deficiency anemia was classified as mild (Hb 10-10.9 g/dL),
moderate (Hb 7-9.9 g/dL), and severe (Hb < 7 g/dL).

Outcomes Measured

The primary maternal outcomes measured were preterm
birth, postpartum hemorrhage, mode of delivery (cesarean
vs. vaginal), and length of hospital stay. Neonatal outcomes
included low birth weight (< 2500 g), Apgar score at 5
minutes, neonatal intensive care unit (NICU) admissions, and
infant mortality. These outcomes were documented based on
clinical evaluations and hospital records.
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Ethical Considerations

Ethical approval was obtained from the Institutional
Review Board (IRB) of BSMMU. Written informed consent
was obtained from all participants after explaining the study
purpose, potential risks, and benefits. Participants were
assured of confidentiality and their right to withdraw from
the study at any time without affecting their medical care.

Statistical Analysis

Data were analyzed using SPSS version (25). Descriptive
statistics were used to summarize demographic and clinical
characteristics. Categorical variables were presented as
frequencies and percentages, while continuous variables
were expressed as means + standard deviations. Chi-square
tests were used to compare categorical variables. A p-value
of <0.05 was considered statistically significant.

Results

Table 1: Demographic and Clinical Characteristics of Study
Participants (N = 350)

Variable n %

Age (years)

<20 28 8
20-29 182 52
30-39 110 314

240 30 8.6

Gravidity
Primigravida 150 42.9
Multigravida 200 57.1

Educational Level

No formal education 47 134
Primary 123 35.1
Secondary 110 314
Higher education 70 20
Marital Status
Single 0 0
Married 344 98.3
Divorced/Widow 6 1.7

Iron Supplementation
Yes 210 60
No 140 40

Table 1 summarizes the demographic and clinical
characteristics of the 350 participants in the study on iron
deficiency anemia (IDA) in the third trimester of pregnancy.
The majority were aged 20-29 years (52%), followed by 30-39
years (31.4%), with smaller proportions under 20 years (8%)
and 40 years or older (8.6%). Primigravida women accounted
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for 42.9%, while multigravida women made up 57.1% of
the sample. In terms of education, 13.4% had no formal
education, 35.1% had primary, 31.4% had secondary, and
20% had higher education. Most participants were married
(98.3%), and a majority received iron supplementation
(60%), while 40% did not.

Table 2: Prevalence and Severity of Iron Deficiency Anaemia (IDA)
Among Participants (N = 350)

Severity of IDA n %
Mild (Hb 10-10.9 g/dL) 120 343
Moderate (Hb 7-9.9 g/dL) 180 51.4
Severe (Hb <7 g/dL) 50 14.3
Total 350 100

Table 2 outlines the prevalence and severity of iron
deficiency anemia (IDA) among the 350 study participants,
categorized by hemoglobin (Hb) levels. Mild IDA (Hb 10-
10.9 g/dL) was seen in 34.3% (n = 120) of participants. The
majority, 51.4% (n = 180), had moderate IDA with Hb levels
between 7 and 9.9 g/dL. Severe IDA, characterized by Hb
levels below 7 g/dL, was found in 14.3% (n = 50) of the
participants.

Table 3: Maternal Outcomes by Severity of Iron Deficiency
Anaemia (N = 350)

Maternal Mild IDA Moderate |Severe IDA

Outcome (n=120) | IDA (n=180)  (n=50) | P~value
Preterm Birth | 15 (12.5%) | 45 (25.0%) | 20 (40.0%) = 0.001
Postpartum o o o
Homonhage | 5 (42%) | 20(11.1%) | 15(30.0%) | 0.002
Cesarean 20 (16.7%) | 50 (27.8%) | 25 (50.0%) | 0.003
Delivery

Hospital Stay | 57,13 | 5016 6.5+£22 | <0.001

(days)

Table 3 highlights the maternal outcomes by severity of
iron deficiency anemia (IDA) among the study participants,
categorized into mild, moderate, and severe IDA groups. For
preterm birth, the prevalence was 12.5% (15 cases) in the
mild IDA group (n = 120), rising to 25.0% (45 cases) in the
moderate group (n = 180), and reaching 40.0% (20 cases)
in the severe group (n = 50), with a significant p-value of
0.001. Postpartum hemorrhage showed a similar pattern,
occurring in 4.2% (5 cases) of those with mild IDA, 11.1%
(20 cases) with moderate IDA, and 30.0% (15 cases) in the
severe group, with a p-value of 0.002, indicating a significant
increase in risk. Cesarean delivery rates were also notably
higher with more severe anemia: 16.7% (20 cases) in the
mild group, 27.8% (50 cases) in the moderate group, and
50.0% (25 cases) in the severe group, with a p-value of 0.003.
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Additionally, the average hospital stay extended with the
severity of anemia, from 3.7 + 1.3 days in mild cases to 5.0 £+
1.6 days in moderate cases and 6.5 + 2.2 days in severe cases,
with a highly significant p-value of <0.001.

Table 4: Neonatal Outcomes by Severity of Iron Deficiency
Anaemia

Neonatal Mild IDA | Moderate Severe value
Outcome (n=120) | IDA (n=180) | IDA (n=50) P

Low Birth Weight o o o

(< 2500 g) 10 (8.3%) | 40 (22.2%) | 25 (50.0%) | <0.001
Apgar Score <7 | 5 4 504y | 15(8.3%) | 10 (20.0%)  <0.001
at 5 min

Neonatal ICU o o N

Admission 8 (6.7%) | 25(13.9%) | 15(30.0%)  <0.001
Infant Mortality 1(0.8%) 2 (1.1%) 4 (8%) 0.031

Table 4 shows the neonatal outcomes by the severity of
iron deficiency anemia (IDA) among the study participants,
categorized into mild, moderate, and severe groups. Low
birth weight (< 2500 g) was observed in 8.3% (10 cases)
of the mild group, 22.2% (40 cases) of the moderate group,
and 50.0% (25 cases) of the severe group, with a significant
p-value of <0.001. Apgar scores below 7 at 5 minutes
occurred in 4.2% (5 cases) of the mild group, 8.3% (15 cases)
of the moderate group, and 20.0% (10 cases) of the severe
group, also significant with a p-value of <0.001. Neonatal
ICU admissions were needed for 6.7% (8 cases) of the mild
group, 13.9% (25 cases) of the moderate group, and 30.0%
(15 cases) of the severe group (p < 0.001). Infant mortality
rates were 0.8% (1 case) in the mild group, 1.1% (2 cases) in
the moderate group, and 8.0% (4 cases) in the severe group
(p=0.031).

Discussion

This study highlighted the significant impact of iron
deficiency anemia (IDA) on maternal and neonatal outcome
among pregnant women in the third trimester. Our findings
demonstrate a clear trend of worsening maternal and
neonatal health outcome with increasing severity of iron
deficiency anemia, underscoring the critical need for effective
management and prevention strategies.

In our study the majority of participants were aged
20-29 years (52%), followed by those aged 30-39 years
(31.4%), with fewer participants under 20 years (8.0%) and
those aged 40 years or older (8.6%). This age distribution
is consistent with recent studies, such as that by Auerbach
et al., which reported that most pregnant women affected
by iron deficiency anemia are in the 20-29 age range. Their
study emphasized that younger women, particularly those in
their early twenties, are often more susceptible to nutritional
deficiencies due to various socioeconomic factors.15 This
aligns with our findings that a significant portion of the study
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population falls into this age group.

Our study revealed that 42.9% of participants were
primigravida and 57.1% were multigravida. Recent studies,
such as those by Rouse et al., also observed a similar
distribution, noting that multigravida women are often at
higher risk for iron deficiency anemia due to cumulative
nutritional depletion across multiple pregnancies [16].
This trend is supported by our data, which shows that
the majority of women with iron deficiency anemia were
experiencing multiple pregnancies. Conversely, studies like
that by Smith et al. have found that primigravida women are
also at significant risk due to insufficient prenatal care and
inadequate iron supplementation, highlighting the need for
targeted interventions for both first-time and experienced
mothers [17].

In our study, 60% of participants reported receiving iron
supplementation, while 40% did not. This distribution is
similar to findings by Patel et al., which showed varying rates
of iron supplementation among pregnant women [18]. Their
study highlighted that adherence to iron supplementation
varies widely based on healthcare access and patient education.
The 40% of participants who did not receive supplementation
in our study underscores the need for improved adherence
and education regarding iron supplementation.

Our study observed a significant increase in preterm birth
rates with the severity of iron deficiency anemia: 12.5% in mild
iron deficiency anemia, 25.0% in moderate iron deficiency
anemia, and 40.0% in severe iron deficiency anemia (p-value
=0.001). This is consistent with a recent study by Roberge et
al., which reported that severe maternal anemia is associated
with an increased risk of preterm delivery [19]. Their research
highlighted that severe anemia significantly raises the risk
of preterm birth, aligning with our findings that severe iron
deficiency anemia correlates with higher preterm birth rates.
This is attributed to the potential impact of anemia on uterine
blood flow and placental function, which can trigger early
delivery.

We found postpartum hemorrhage rates of 4.2% for mild
iron deficiency anemia, 11.1% for moderate iron deficiency
anemia, and 30.0% for severe iron deficiency anemia (p-value
= 0.002). These results are in line with recent findings by
Muthayya et al., who reported a similar trend [20]. Their study
demonstrated that severe iron deficiency anemia increases
the risk of postpartum hemorrhage due to the compromised
blood volume and clotting factors, reinforcing our results.
They emphasized that adequate iron supplementation is
crucial in mitigating this risk, highlighting the need for better
management strategies.

Our study noted cesarean delivery rates of 16.7% for mild
iron deficiency anemia, 27.8% for moderate iron deficiency
anemia, and 50.0% for severe iron deficiency anemia (p-value
=0.003). This is consistent with findings by Haas et al., who
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found that severe anemia is associated with higher cesarean
delivery rates [21]. Their research attributed this to factors
such as fetal distress and maternal complications associated
with severe anemia, which aligns with our results showing
increased cesarean deliveries with greater anemia severity.

We observed an increase in hospital stay duration with iron
deficiency anemia severity: 3.7 days for mild iron deficiency
anemia, 5.0 days for moderate iron deficiency anemia, and
6.5 days for severe iron deficiency anemia (p-value <0.001).
This finding is corroborated by a study by Tang et al., which
reported longer hospital stays for women with severe anemia
[22]. Their study indicated that increased hospital stay
duration is often related to additional complications and the
need for extended care, reflecting the patterns observed in our
study.

Our study found that low birth weight rates were 8.3%
for mild iron deficiency anemia, 22.2% for moderate iron
deficiency anemia, and 50.0% for severe iron deficiency
anemia (p-value <0.001). This is consistent with recent
research by Gernand et al., who reported a strong association
between maternal iron deficiency anemia and increased rates
of low birth weight [23]. They highlighted that severe iron
deficiency anemia is linked to significantly higher rates of low
birth weight due to impaired fetal growth and development,
aligning with our findings.

We reported an increase in the percentage of infants
with Apgar scores <7 at 5 minutes, from 4.2% in mild iron
deficiency anemia to 20.0% in severe iron deficiency anemia
(p-value<0.001). This trend is supported by the study of Scholl
et al., which found that severe maternal anemia is associated
with lower Apgar scores [24]. Their research emphasized that
poor maternal anemia affects fetal oxygenation and overall
health, resulting in lower Apgar scores, consistent with our
results.

Our study observed neonatal ICU admissions at rates of
6.7% for mild iron deficiency anemia, 13.9% for moderate
iron deficiency anemia, and 30.0% for severe iron deficiency
anemia (p-value <0.001). This finding is aligned with
recent research by Li et al., which indicated that severe iron
deficiency anemia is associated with increased neonatal ICU
admissions [25]. They attributed this to the higher likelihood
of complications requiring intensive care in neonates born to
anemic mothers, reflecting the trends in our data.

Infant mortality rates in our study were 0.8% for mild
iron deficiency anemia, 1.1% for moderate iron deficiency
anemia, and 8.0% for severe iron deficiency anemia (p-value
=0.031). This result is consistent with the findings of a study
by Allen et al., which reported that severe maternal anemia is
linked to increased infant mortality rates [26]. Their research
underscored the impact of severe anemia on infant survival
outcomes, highlighting the critical need for effective anemia
management to reduce mortality risk.

Volume 7 ¢ Issue 3 84

Limitations of the study

The study's cross-sectional design limits the ability to
establish causal relationships between the severity of iron
deficiency anemia and the observed outcomes. Longitudinal
studies are needed to better understand how changes in
anemia status over time impact maternal and neonatal health.
Although the study sample of 350 participants provides
valuable insights, it may not be fully representative of all
pregnant women in different regions or settings. The study
was conducted in a single center; this might limit the diversity
of the study population and the applicability of the findings
to broader settings. Expanding the study to include a larger
and more diverse sample of pregnant women from different
geographic and socioeconomic backgrounds would enhance
the generalizability of the findings and ensure that they are
applicable to a broader population.

Conclusion

In conclusion, this study demonstrates a clear and
significant association between the severity of iron deficiency
anemia and adverse maternal and neonatal outcomes. These
findings underscore the importance of early detection,
prevention, and management of iron deficiency anemia in
pregnancy to improve health outcomes for both mothers and
their newborns. By implementing comprehensive prenatal
care strategies and addressing the root causes of anemia, it is
possible to reduce the burden of iron deficiency anemia and
enhance the overall health and well-being of pregnant women
and their infants.
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