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Abstract

Objective: To explore the association between maternal anaemia during the third trimester and low birthweight
babies.

Method: The prospective, cross-sectional study was conducted from August to October 2024 at Lyari General
Hospital, Karachi, and comprised women with singleton, term pregnancies. Using a structured questionnaire,
sociodemographic data and haemoglobin levels of the mothers in the 3rd trimester were recorded. Maternal
anaemia’s potential association with body mass index, maternal age, child birthweight, gestational age at delivery,
and nulliparity was explored. Data was analysed using SPSS 26.

Results: Of 314 pregnant women with mean age 27+5.88 years, 241(76.8%) were anaemic. Low birthweight
(<2.5kg) was observed in 45(14.3%) neonates. A significant association (p<0.01) was found between maternal
anaemia in the 3rd trimester and low birthweight in neonates.

Conclusion: Low haemoglobin levels in the third trimester were found to be significantly associated with low
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birthweight of the neonate, with severe anaemia posing the highest risk.
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Introduction

Anaemia is a pathophysiological state characterised by
reduced haemoglobin (Hb) and/or red blood cells (RBCs),
resulting in compromised oxygen delivery to tissues.
Anaemia during pregnancy constitutes a significant
public health concern, particularly in developing nations,
due to its association with increased morbidity in
pregnancy-related complications.2 According to the
World Health Organisation (WHO), anaemia in pregnancy
is characterised by an Hb concentration of <11gm/dl.3
Population-based studies have consistently identified the
prevalence of anaemia being >40% as a major public
health threat.4 Globally, 38% of pregnant women are
affected by anaemia, impacting approximately 32 million
individuals.5 In Southeast Asia, 48% of pregnant women
suffer from anaemia. The Indian National Family Health
Survey-4 (NFHS-2015-16) reported a concerning
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prevalence of 50.4% anaemic pregnant women aged 15-
49 years.6 Anaemia may lead to low birthweight (LBW)
and small for gestational age (SGA) babies, preterm
labour and intrauterine growth restriction (IUGR) or
intrauterine death.” In females of reproductive age,
factors that may contribute to causing anaemia include
dietary deficiencies, poor socioeconomic status (SES),
multi-parity or some disease conditions. Maternal
nutritional deficiencies during pregnancy can
significantly impact foetal growth and development.
Insufficient intake of essential nutrients can result in
adverse birth outcomes, such as LBW, which can have
long-lasting health consequences for the newborn.89

The physiological expansion of plasma volume during the
second trimester leads to a decrease in Hb levels.
Consequently, measurements of Hb levels after this
period can potentially mask the true prevalence of
anaemia in pregnant women.1%1! According to the WHO
guidelines, Hb values 10-10.9gm/dl are considered mild
anaemia, 7-9.9gm/dl for moderate anaemia, and <7gm/dl
for severe anaemia,’2 Birth weight of neonates <2.5kg is
measured as LBW; (normal birth weight: 2.5-4.0kg).” GA is
defined as the neonatal weight being below the 10th
percentile, and it is associated with increased neonatal
morbidity and mortality.’3 Foetal iron requirements
increase in the third trimester, and foetal growth
increases in this period. In the presence of maternal iron
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deficiency anaemia in the early third trimester, foetal
growth restriction, owing to insufficient circulation and
oxygenation, is possible.’* Another reason for IUGR is an
increased production of norepinephrine in iron-deficient
states, stimulating the production of corticotropin-
releasing hormone. This in turn increases cortisol
production which may possibly restrict foetal growth.1s

The current study was planned to find an association
between maternal anaemia in the last trimester and
clinically diagnosed LBW in neonates.

Subjects and Methods

The prospective, cross-sectional study was conducted
from August 1 to October 31, 2024, at the Paediatrics
Department and Obstetrics and Gynaecology
Department of Lyari General Hospital, Karachi. The
sample size was calculated using OpenEpi'¢, based on an
assumed LBW prevalence of 78% among anaemic
mothers.'”” To enhance precision, the sample size was
inflated by <20%. The sample was raised using
convenience sampling technique. Those included were
women with singleton pregnancy having full-term
newborn babies. Pregnant women with multiple
gestation births, pre-term delivery <37 weeks of
gestation, history of tobacco, alcohol and drug abuse
during pregnancy, pregnancies with complications other
than anaemia, mothers with co-morbid conditions
existing prior to pregnancy, babies with chromosomal
and congenital anomalies, and newborns with any
haemoglobinopathy were excluded.

After taking informed consent from the mothers, data was
collected using a structured questionnaire that covered
antenatal or obstetric history and maternal socio
demographic characteristics, including age, ethnicity,
residency, dietary and smoking habits, education,
occupation and economic class, through in-person
interviews.'> The covariates in the presence of anaemia
during pregnancy, gestational age, mode of delivery
(spontaneous vaginal delivery [SVD] or Caesarean section
[CS]), number of foetuses and pregnancy outcomes, were
obtained from the medical records, and and were used to
explore the relationship between maternal body mass
index (BMI) and neonatal birthweight.

All neonates were assessed for their growth parameters
within 48 hours of birth. Birthweight was measured using
digital weight scale and categorised as LBW (<2.5kg) or
normal (2.5-4.0kg).'8 Maternal BMI was classified using the
Paediatrics and Pregnancy Nutrition Surveillance System
(PNSS) as underweight (<18.5kg/m2), normal (18.5-
24.9kg/m2), overweight (25.0-29.9kg/m2) and obese
(=30kg/m2) [19,20]. Last menstrual period was used to
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determine the gestational week. In cases where last
menstrual period was not known, gestational age was
calculated on the basis of ultrasound done in the first
trimester. LBW was defined as weight <2.5kg at term.2
Population was divided into different SES groups as per
the World Bank Report for Pakistan22, according to which,
the lower income class in Pakistan is the one earning 78.1
Pakistani rupee (PKR) or less per day per capita, lower
middle-income class earning PKR132.5, and upper
middle-income class earning PKR248.7 per day per capita.
IUGR was defined as foetal growth, measured by
ultrasound, less than 10th centile for that gestational
age.23 Hb 10-10.9gm/dl was considered mild anaemia, 7-
9.9gm/dl moderate anaemia, and <7gm/dl severe
anaemia.'2 SGA was identified when the neonatal weight
was below the 10th percentile.!3

Data was analysed using SPSS 26. Quantitative variables
were reported as mean +/- standard deviation or median
with interquartile range (IQR) depending on data
normality which was assessed using the Kolmogorov-
Smirnov test. Qualitative variable were reported as
frequencies and percentages. Effect modifiers, like
maternal age, parity, education, employment status and
monthly income, were addressed through cross-
tabulation. Chi-square test and Fischer-exact test were
applied, as appropriate. P<0.05 was considered
significant.

Results

There were 314 pregnant women with mean age 27+5.88
years. The predominant ethnic group was Baloch
83(26.4%). Majority of the subjects were from the lower

Table-1: Sociodemographic characteristics of the participants (n=314).

Variables Frequency (n) Percent (%)
Age Group

< 19 years 25 8.0
20-25 years 131 41.7
26-30 years 104 331
> 30 years 54 17.2
Religion

Christian 6 1.9
Hindu 14 4.5
Muslim 294 93.6
Ethnicity

Baloch 83 26.4
Brohi 1 0.3
Farsi 1 0.3
Hazara 2 0.6
Marwaari 1 0.3
Mianwali 1 0.3

Continued on next page...
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Figure-1:Anaemia severity among the participants.

Vol. 76, No. 6, July 2026

1202

middle-class background 156(49.7%), Muslim 294(93.6%),
non-vegetarian 294(93.6%), non-smokers 303(96.5%), and
housewives 288(91.7%), while 150(47.8%) were illiterate
(Table 1).

Of the 314 live-birth cases, 115(37%) mothers were mildly
anaemic, 111(35%) were moderately anaemic, 15(5%)
were severely anaemic and 73(23%) were not anaemic
(Figure 1). Overall, the prevalence of LBW was 53(16.9%),
whereas 261(83.1%) newborns had birth weight >2.5kg.

A significant association was found between anaemia
status and LBW, with 45(18.7%) LBW cases among
241(76.8%) anaemic mothers compared to 8(11%) among
73(23.2%) non-anaemic mothers (p<0.01). A more
pronounced gradient showed that the LBW rates were
(12)10.4%, (21)18.9% and (12)80% in the mild, moderate
and severe anaemic groups, respectively. A large
proportion of anaemic mothers 196(62.4%) had babies
weighing >2.5kg babies (Figure 2). Severe anaemia
(Hb<7mg/dl) was present in 15(4.7%) cases, and 12(80%)
of them had LBW babies.

Maternal anaemia was predominantly observed among
those aged 20-25 years 95(30.25%). Majority of females

" Moderate anaemia ™ Severe anaemia B No anaemia

o0 anaemia
23%

Severe

anaemia

Mild anaemia
37%
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Figure-2: Prevalence of clinically diagnosed cases of low birthweight (LBW) babies in association with maternal anaemia.

Table-2: Distribution of maternal characteristics and complications by anaemia status.

Mild anaemia Moderate anaemia Severe anaemia No anaemia
(Hb 10-10.9) (N=115) (Hh7-9.9)(N=111) (Hb<7)(N=15) (Hb>11)(N=73) P-value
n (%) n (%) n (%) n (%)
BMIis less than 30 kg/m2:
No 46 (40) 31(27.9) 26(35.6) 26(35.6) 0.250
Yes 69 (60) 80(72.07) 47 (64.3) 47 (64.3)
Maternal Age
<19years 5(43) 8(7.2) 5(333) 7(9.58) 0.005
20-25 years 48 (41.7) 42(37.8) 5(333) 36(493)
26-30 years 42(36.5) 42(37.8) 5(333) 15(20.5)
>30 years 20(17.3) 19(17.1) 0 15(20.5)
Child Birth weight:
<2.5kgs 12(10.4) 21(189) 12(80) 8(109) 0.000
>2.5kgs 103 (89.5) 90(81.08) 3(20) 65(89.04)
Gestational age at delivery (weeks):
37 47 (40.8) 63 (56.7) 15 (100) 28(383) 0.000
38 33(28.6) 32(28.8) 0 17(23.2)
39 19(16.5) 14(12.6) 0 10(13.6)
40 15(13.04) 1(0.90) 0 15(20.5)
41 1(0.86) 1(0.90) 0 3(4.)
Nulliparity:
No 99(86.08) 95(85.5) 12(80) 64(87.6) 0.889
Yes 16(13.9) 16(14.4) 3(20) 9(123)
Socioeconomic Class:
Lower 43(37.39) 53(47.74) 12(80) 30(41.09) 0.001
Lower Middle 62(53.91) 55(49.54) 3(20) 36(49.31)
Upper Middle 10(8.69) 3(2.70) 0 7(9.58)
Hb: Haemoglobin.
with maternal anaemia delivered babies at 37 weeks of severe 15[100%]). Additionally, mothers with mild

gestation (mild 47[40.8%], moderate 63[56.7%], and anaemia 62(53.91%) and moderate anaemia 55(49.54%)
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predominantly belonged to the lower-middle
socioeconomic class. In contrast, mothers with severe
anaemia were reported to be primarily from the lower
socioeconomic class 12(80%). Severe anaemia was
significantly associated with younger maternal age, lower
socioeconomic class, earlier gestational age at delivery
and LBW (p<0.01) (Table2).

Discussion

Anaemia in pregnancy is a major global health concern,
particularly in developing countries, with a prevalence as
high as 36.8%.24 An adequate amount of Hb is required by
the body during pregnancy to meet increased maternal
metabolic demands as well as to provide sufficient
nutrients and gaseous exchange to the developing
foetus. A decreased Hb compromises the uteroplacental
circulation, posing a significant threat to foetal
organogenesis and leading to malformations, foetal LBW
or foetal demise. Various studies have found maternal
anaemia to be one of the leading causes of foetal
complications, including low vascular perfusion which is
one of the causes of stillbirth.2>

Although pregnancy is associated with physiological
anaemia mainly due to volume expansion, in developing
countries, gestational anaemia is majorly due to
nutritional deficiencies.26 In developing parts of the
world, families with financial constraints have difficulty
accessing supplements or dietary modifications for
pregnant women. In the current study, women with
severe anaemia primarily had low SES.

Existing literature has reported inconsistent associations
between anaemia during pregnancy and adverse
neonatal outcomes, including preterm birth, LBW, and
SGA.27-28 This might be due to various studies defining
anaemia during pregnancy with different cut-off
thresholds. Additionally, the specific timing for Hb
measurement during pregnancy significantly impacts the
strength of the association between maternal anaemia
and adverse neonatal outcomes.2?

The current findings help reconcile previous inconsistent
reports, demonstrating that when anaemia is categorised
by severity, the associations with LBW becomes clear and
strong, particularly for severe anaemia (Hb <7g/dl). This
suggests that earlier studies using a binary (yes/no)
anaemia definition may have underestimated the risk
posed by severe deficiency.”.14

Using the WHO criteria3? for the division of anaemia, the
current study found that 76.75% of the sample was
affected by anaemia, and 18.67% of the anaemic
pregnancies led to LBW babies. Similar results were found
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in studies from India3!, Ethiopia32 and some South Asian
countries.33

The current study also found a significant association
between Hb levels during pregnancy and maternal age.
Similarly, a cross-sectional study in Bangladesh reported a
significant association of maternal anaemia with maternal
age.34 Investigating anaemia and monitoring Hb levels
during pregnancy can be a hidden clue to expected
delivery date for the foetus.35

The current study has limitations of being a single-centre
research using convenience sampling, which may have
introduced selection bias and limited the generalisability
of the findings. Additionally, effect modifiers, like
maternal age, BMI, ethnicity and classes, may have
affected the findings.

Future studies should be large-scale and multicentre.
Additionally, implementation of programmes, such as
maternal health camps targeting outreach across rural
populations, and the spread of antenatal multiple
micronutrient supplementation (MMS) by such camps
should be encouraged in combination with
implementation research from which issues facing
utilisation, acceptability, compliance and sustainability
can be identified and addressed.3¢

Conclusion

Mild and moderate anaemia in mother was found to be
less likely to result in LBW babies compared to severe
maternal anaemia. Gestational anaemia and LBW in
neonates can be caused by multiple factors, but their
interconnection is undeniable.
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