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Abstract:

Background: Iron deficiency anaemia is one of the most common nutritional problems among pregnant women,
especially in impoverished countries such as India. Iron deficiency in pregnancy may be associated with
unfavorable maternal and foetal outcomes. Serum ferritin is regarded as the best index of body iron reserves.
Haematological indices are widely utilized for regular screening of anaemia.

Objective: The present study was undertaken to examine the link between haematological indices and serum
ferritin levels in second and third trimester pregnant women of West Bengal, India.

Methods: A hospital-based cross-sectional observational study was done in the Department of Biochemistry and
Department of Pathology, JMN Medical College from March 2025 to February 2026. Abstract The study
comprised 105 pregnant women in the second and third trimester. Haematological parameters such as Hb, RBC
count, MCV, MCH, MCHC and RDW-CV were analyzed by automated haematology analyzer and serum ferritin
levels were measured by ELISA method. SPSS software version 22.0 was used to perform the statistical analysis.
Results: There was positive correlation between serum ferritin levels and haemoglobin, RBC count, MCV, MCH
and MCHC values, however negative correlation was seen with RDW-CV. Iron deficiency anaemia and
subclinical iron deficiency were very frequent among research participants. The most frequent result on the
peripheral smear was a microcytic hypochromic image.

Conclusion: The study concluded that haematological indices like haemoglobin, MCV and RDW-CV can be used
as useful surrogate markers for the prediction of iron deficiency among pregnant women. Early screening and
timely iron supplementation is important for reducing consequences of iron deficient anaemia in mothers and
foetuses.
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Introduction

plasma volume grows by 40-50 % while red blood
cell mass increases by only 20-30 %, leading to

Anaemia in pregnancy is one of the most common
nutritional and public health problems in the world,

especially in impoverished nations like India. It is
still a major cause of maternal and foetal morbidity
and mortality. It has been linked to unfavourable
pregnancy outcomes such as preterm delivery, low
birth weight, intrauterine growth retardation and in-
creased perinatal mortality [1,2]. According to the
World Health Organization (WHO), iron deficiency
anaemia accounts for over 50% of all anaemia cases
in pregnancy and impacts millions of women world-
wide notably in low-resource settings where nutri-
tional deficits and poor access to healthcare are prev-
alent [3].

Pregnancy is linked with higher nutritional and met-
abolic demands due to the growth and development
of the foetus and placenta. During pregnancy,
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physiological haemo dilution and a fall in the con-
centration of haemoglobin [4]. Therefore, pregnant
women are more susceptible to iron insufficiency,
especially during the second and third trimesters
when the foetus has the highest iron requirements.
Insufficient iron storage during this time can lead to
depletion of maternal iron stores and development
of iron deficiency anaemia (IDA) [5].

Iron is necessary for oxygen transport, cellular me-
tabolism, DNA synthesis, and erythropoiesis. Serum
ferritin is regarded as the most reliable biochemical
index for measuring body iron reserves and detect-
ing iron deficient anaemia. Iron deficiency and re-
duced iron reserves are often suggested by ferritin
levels < 12-15 ng/mL [6]. Serum ferritin estimate is
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better than serum iron and transferrin saturation be-
cause it reflects entire body iron stores and is less
affected by short-term dietary intake. However, se-
rum ferritin testing is highly expensive and may not
be routinely available in many health care settings,
especially in rural and economically challenged re-
gions of India [7].

Haematological indicators such as haemoglobin
(Hb), haematocrit (HCT), mean corpuscular volume
(MCV), mean corpuscular haemoglobin (MCH),
mean corpuscular haemoglobin concentration
(MCHC) and red blood cell count (RBC) are often
used parameters for the evaluation of anaemia and
red cell morphology. These indices are useful in di-
agnosing the severity and type of anaemia and are
typically used as initial screening tests for iron defi-
ciency [8]. Iron deficiency anaemia is often pre-
sented as microcytic hypochromic anaemia with de-
crease in MCV, MCH and MCHC value. Correlation
of haematological indices with serum ferritin levels
may help to discover surrogate markers for early
identification of iron deficit during pregnancy [9].

Several studies have shown a substantial association
between low serum ferritin and abnormal haemato-
logical parameters in pregnant women. lower hae-
moglobin concentration with lower red cell indices
has been linked to depleted iron reserves and sub-
clinical iron insufficiency. However, the normal ref-
erence ranges of haematological parameters may
vary among groups due to variances in ethnicity, nu-
tritional status, socio-economic conditions, dietary
preferences and geographic considerations. Hence,
results from the western population may not be im-
mediately applicable to Indian women [10].

India continues to have a significant prevalence of
maternal anaemia, despite government iron supple-
mentation programmes. According to National Fam-
ily Health Survey (NFHS), a considerable propor-
tion of pregnant women continue to be anaemic in
India with higher prevalence in economically poorer
sections and rural communities [11]. West Bengal
which is one of the populous states of India also
shows an appreciable prevalence of maternal anae-
mia due to poor nutrition, recurrent illnesses, low so-
cio-economic level and inadequate antenatal treat-
ment. Thus, early diagnosis of iron deficiency in
pregnant women is important to prevent maternal
and foetal problems [12].

The second and third trimesters of pregnancy are
particularly significant since the iron need dramati-
cally increases at this time due to rapid foetal
growth, placental development and expansion of
maternal blood volume. The evaluation of serum
ferritin and haematological indices during these tri-
mesters may provide useful insights on the iron sta-
tus and aid in prompt intervention [12]. Identifica-
tion of simple and inexpensive haematological indi-
cators that correlate with serum ferritin may lessen

Paul et al.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

dependence on expensive biochemical tests and im-
prove prenatal screening in resource-limited set-
tings.

Several international research have studied the asso-
ciation between haematological parameters and se-
rum ferritin levels in pregnancy, however insuffi-
cient evidence is known regarding such correlation
among pregnant women in West Bengal, India. The
dietary patterns, socioeconomic conditions and
prevalence of iron deficiency fluctuate widely in dif-
ferent parts of the country [13]. Hence the popula-
tion specific research are relevant.

The present study “Correlation of Haematological
Indices with Serum Ferritin Levels in Second and
Third Trimester Pregnant Women of West Bengal”
has been undertaken to explore the association be-
tween haematological parameters and serum ferritin
levels among pregnant women. The study is targeted
at establishing if regular haematological indices can
be valid indicators of iron deficiency to help in early
diagnosis and management of anaemia in preg-
nancy.

Materials and Methods

Study Design: The present study was a hospital
based cross sectional observational study, carried
out to examine connection of haematological indices
with serum ferritin levels among pregnant women in
second and third trimester of pregnancy.

Study Area: The work was done in Department of
Biochemistry in collaboration with Department of
Pathology at JMN Medical College. The study pop-
ulation was the pregnant women attending the Ante-
natal Outpatient Department (ANC OPD) of the at-
tached teaching hospital.

Study Duration: The study was conducted for a du-
ration of one year from March 2025 to February
2026.

Study Population: The study population comprised
pregnant women in the second and third trimester
who attended the ANC clinic of the hospital during
the study period.

Sample Size: One hundred and five pregnant
women who consecutively met the inclusion criteria
were enrolled in the study.

Sampling Method: Convenient consecutive sam-
pling methods were employed to pick study partici-
pants during the study period.

Inclusion Criteria

e Women who are pregnant in the second tri-
mester (13-27 weeks) and third trimester (28-40
weeks) of pregnancy.

e  Women, aged 18-35 years.

e  Women willing to engage in the study and to
give informed consent.
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e Women visiting routine check-up at hospital
during pregnancy

Exclusion Criteria

e  Pregnant women in the first trimester;

e Patients with known haematological problems
including thalassaemia, sickle cell anaemia or
haemolytic anaemia.

e  Women with chronic systemic diseases such as
chronic renal disease, liver disease, cancer, TB
and autoimmune disorders.

e Patients who received blood transfusion in the
last three months.

e  Women undergoing parenteral iron therapy or
treatment for severe anaemia.

e Serum ferritin levels are affected by patients
with acute infections or inflammatory disorders.

e Female's refusal to engage in study.

Study Procedure: Detailed clinical history includ-
ing age, gestational age, dietary habits, obstetric his-
tory, socioeconomic status and history of iron sup-
plementation was obtained in predesigned proforma.
Aseptic precautions were taken and about 5 ml of
venous blood was collected from each participant. 2
mL blood was transferred to EDTA anticoagulated
vials for haematological examination and 3 mL
blood was collected in plain sterile vacutainers for
measurement of serum ferritin.

The EDTA blood samples were subjected to an au-
tomated haematology analyzer for assessment of
haemoglobin (Hb), total RBC count, mean corpus-
cular volume (MCV), mean corpuscular haemoglo-
bin (MCH), mean corpuscular haemoglobin concen-
tration (MCHC) and red cell distribution width
(RDW-CV%). Peripheral blood smear test was also
done for morphological grading of anaemia. Plain
blood samples were centrifuged to separate serum
and serum ferritin levels were determined by En-
zyme Linked Immunosorbent Assay (ELISA) tech-
nique.

Anaemia in pregnancy was classified as haemoglo-
bin < 10.5 g/dL in the second trimester and <11 g/dL
in the third trimester, based on CDC guidelines. Iron
deficiency was defined as serum ferritin level < 12
ng/mL.

Data Collection: Data about demographic profile,
clinical findings, haematological parameters, pe-
ripheral smear findings and serum ferritin levels
were routinely gathered and entered in organized
data collection sheet. All laboratory studies were
done at the central laboratory of the institution under
standard operating procedures. Quality control
methods were maintained throughout the study pe-
riod to ensure laboratory results were accurate and
reliable.
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Statistical Analysis: The data collected was assem-
bled, tabulated and analyzed using Statistical Pack-
age for Social Sciences (SPSS) software version
22.0. Quantitative variables were provided as mean
+ standard deviation (SD) and qualitative variables
as frequencies and percentages. The connection be-
tween haematological markers and serum ferritin
levels was assessed by Pearson’s correlation coeffi-
cient (r). Where appropriate, independent sample t-
tests and Mann—Whitney U tests were used to com-
pare group means. Receiver operating characteristic
(ROC) curves were constructed to assess the diag-
nostic performance of haematological markers for
predicting iron deficiency anaemia. Statistical sig-
nificance was set at p < 0.05.

Study Measures
Independent Variables

e Serum ferritin levels
*  Age of gestation
e Trimester of pregnancy

The Dependent Variables

*  Haemoglobin (Hb)
* Red Blood Cell (RBC) Count
*  Mean corpuscular volume

« MCH

*  Mean corpuscular haemoglobin concentration
(MCHC)

* %RDWCV

Operational Definition

* ID A (Iron Deficiency Anaemia): CDC refer-
ence values for haemoglobin with serum ferritin
<12 ng/mL.

*  Subclinical iron deficiency: Normal haemo-
globin and serum ferritin < 12 ng/mL.

*  Non-Iron Deficiency Anaemia: Low haemo-
globin with normal serum ferritin levels”.

Result

Demographic and clinical characteristics of research
participants are shown in Table 1. The age group of
21-25 years was the most common among the preg-
nant women with 47 cases (44.8%) followed by 18-
20 years with 28 instances (26.7%). The age group
of women 26-30 years was 22 (21.0%) and over 30
years of age just 8 (7.5%) individuals were there. As
for the distribution of gestational age, 52 pregnant
women (49.5%) were in the second trimester, and 53
women (50.5%) were in the third trimester. Thus,
approximately similar numbers of individuals were
recruited in each trimester of pregnancy.
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Table 1: Demographic and Clinical Profile of Study Participants (n = 105)

Variable Category Number of Cases Percentage (%)
Age Group 18-20 years 28 26.7

21-25 years 47 44.8

26-30 years 22 21

>30 years 8 7.5
Trimester Second Trimester 52 49.5
Trimester Third Trimester 53 50.5

Table 2 shows the distribution of pregnant women
based on anaemia and iron status. Iron deficiency
anaemia was seen in 38 cases (36.2%) and anaemia
not related to iron deficiency in 17 participants
(16.2%). Among non-anaemic women 24 (22.9%)
women had normal serum ferritin levels and 26

(24.7%) women had low ferritin levels with normal
haemoglobin values indicating subclinical iron
shortage. These data indicate a significant frequency
of iron insufficiency in pregnant women without
overt anaemia.

Table 2: Distribution of Pregnant Women According to Anaemia and Iron Status (n = 105)
Category Number of Cases Percentage (%)
Iron Deficiency Anaemia 38 36.2
Anaemia not due to Iron Deficiency 17 16.2
Non-Anaemic with Normal Ferritin 24 22.9
Non-Anaemic with Low Ferritin 26 24.7
Total 105 100

Table 3 shows the mean haematological parameters
and serum ferritin of the study population. The mean
haemoglobin was 10.1 = 1.4g/dL. The mean RBC
count was 4.12 + 0.56 million/cumm. The mean
MCV, MCH and MCHC values were 78.6 = 7.8 fL,
25.8 £3.2 pgand 31.6 + 2.1 g/dL respectively. The

average RDW-CV was 16.8 + 2.9% and the average
serum ferritin was 18.4 = 9.7 ng/mL. These results
suggest lower haematological indices and depleted
iron stores among a large number of pregnant
women included in the study.

Table 3: Hematological Parameters and Serum Ferritin Levels in Study Population (n = 105)
Parameter Mean = SD
Hemoglobin (Hb) (g/dL) 10.1+1.4
RBC Count (million/cumm) 4.12+£0.56
MCV ({1) 78.6 £7.8
MCH (pg) 25.8+£3.2
MCHC (g/dL) 31.6+2.1
RDW-CV (%) 16.8+2.9
Serum Ferritin (ng/mL) 18.4+9.7

Table 4. Correlation of haematological parameters
with serum ferritin levels. Serum ferritin correlated
positively with haemoglobin levels (r = 0.412, p =
0.001). Positive relationships were also seen with
RBC count (r = 0.286, p = 0.018), MCV (r = 0.365,
p =0.004), MCH (r = 0.341, p = 0.006) and MCHC

(r=0.218,p=0.041). RDW-CV, however, was sig-
nificantly negatively correlated with serum ferritin
levels (r=-0.438, p=0.001). These data suggest that
low serum ferritin levels are related to low haemato-
logical indices and high anisocytosis in pregnant
women.

Table 4: Correlation of Hematological Indices with Serum Ferritin Levels (n = 105)
Parameter Pearson Correlation (r) p-value
Hemoglobin (Hb) 0.412 0.001
RBC Count 0.286 0.018
MCV 0.365 0.004
MCH 0.341 0.006
MCHC 0.218 0.041
RDW-CV -0.438 0.001

Table 5: Comparison between haematological pa-
rameters of iron deficient and non-iron deficient

Paul et al.

pregnant women. The mean haemoglobin level of
iron deficient women was substantially lower
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(9.241.1 g/dL) than non-iron deficient women
(11.4+0.9 g/dL) with statistically significant p value
of <0.001. Likewise, there was substantial decrease
in RBC count, MCV, MCH and MCHC values in
iron deficient subjects. In contrast, RDW-CV was
considerably greater in the iron deficient women
(18.9 + 2.7%) compared with the non-iron deficient
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women (14.2 £ 1.8%). Women with iron deficiency
had significantly lower serum ferritin levels (8.6 +
2.4 ng/mL) than non-iron deficient females (33.5 +
8.2 ng/mL). These findings emphasise the severe
haematological changes associated with iron short-
age during pregnancy.

Table 5: Comparison of Hematological Parameters Between Iron Deficient and Non-Iron Deficient
Pregnant Women
Parameter Iron Deficient (n=64) | Non-Iron Deficient (n=41) p-
Mean = SD Mean = SD value
Hemoglobin (g/dL) 92+1.1 11.4+£0.9 <0.001
RBC Count (million/cumm) 3.89+£0.42 4.46+0.39 0.002
MCV (f1) 73.4+£5.2 84.8+4.9 <0.001
MCH (pg) 23.1£2.1 28.6+£2.3 <0.001
MCHC (g/dL) 298+ 1.7 332+1.5 <0.001
RDW-CV (%) 189+2.7 142+ 1.8 <0.001
Serum Ferritin (ng/mL) 8.6+2.4 33.5+8.2 <0.001

The peripheral smear patterns and severity of anae-
mia among research participants are shown in Table
6. Microcytic hypochromic peripheral smear pattern
was the most prevalent finding seen in 49 cases
(46.7%) followed by normocytic normochromic pat-
tern in 38 cases (36.2%). Dimorphic anaemia was
noticed in 11 instances (10.5%) and macrocytic pat-
tern in 7 cases (6.6%). Regarding the severity of

anaemia, 36 women (34.3%) had mild anaemia, 29
women (27.6%) had moderate anaemia, and 5 in-
stances (4.8%) had severe anaemia. Thirty-five
(33.3%) of the subjects were non-anaemic. These re-
sults indicate that microcytic hypochromic anaemia
was the prevalent morphological pattern in pregnant
women with iron insufficiency.

Table 6: Peripheral Smear Findings and Severity of Anaemia Among Pregnant Women (n = 105)
Variable Category Number of Cases Percentage (%)
Peripheral Smear Pat- | Microcytic Hypochromic 49 46.7
tern Normocytic Normochromic 38 36.2

Dimorphic Anaemia 11 10.5
Macrocytic Pattern 7 6.6
Severity of Anaemia Mild Anaemia 36 343
Moderate Anaemia 29 27.6
Severe Anaemia 5 4.8
Non-Anaemic 35 333

Table 7: Receiver Operating Characteristic (ROC)
study of different haematological markers in pre-
dicting iron deficient anaemia The Area Under
Curve (AUC) value was highest for Haemoglobin
(0.918) with best cut-off value <9.8 g/dL showing
91.2% sensitivity and 81.5% specificity. RDW-CV
also showed good diagnostic performance with

AUC of 0.854 and sensitivity of 86.3%. Fair sensi-
tivity and specificity were found for MCV, MCH
and MCHC in detecting iron deficient anaemia.
These results suggest that haemoglobin and red cell
indices may be valuable surrogate markers to predict
iron insufficiency in pregnant women.

Table 7: ROC Analysis of Hematological Parameters for Predicting Iron Deficiency Anaemia
Parameter AUC Best Cut-off Sensitivity (%) Specificity (%)
Hemoglobin 0.918 <9.8 g/dL 91.2 81.5
MCV 0.842 <76.5 fL 84.4 78.2
MCH 0.826 <24.8 pg 82.1 79.6
MCHC 0.801 <31.2 g/dL. 80.5 74.8
RDW-CV 0.854 >16.2% 86.3 77.1
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Discussion

The present study was designed to assess the link be-
tween the haematological parameters and serum fer-
ritin levels in second and third trimester pregnant
women of West Bengal, India. Iron deficiency anae-
mia still remains one of the most common nutritional
illnesses among pregnant women in underdeveloped
countries and is an important public health issue re-
lated to increased maternal and foetal morbidity and
death [1,2]. Pregnancy increases the demand for iron
due to expansion of maternal blood volume, foetal
growth and placental development thereby predis-
posing women to iron shortage and anaemia [5].

In the present study 105 pregnant women were stud-
ied and a significant number of them were found to
have iron deficiency anaemia and subclinical iron
deficiency. In a large proportion of non-anaemic
pregnant women, serum ferritin levels were low
even at normal haemoglobin levels, indicating de-
pleted iron stores without apparent anaemia. The re-
sults show a high prevalence of iron insufficiency
even among apparently healthy pregnant women.
Similar results have been reported in earlier Indian
research showing significant prevalence of subclini-
cal iron insufficiency in pregnant females [12]. This
is because of the poor nutritional status and increas-
ing demand for iron in Indian population during
pregnancy’’.

In the present study, haemoglobin, RBC count,
MCV, MCH and MCHC had positive association
with serum ferritin levels however RDW-CV had
negative correlation. reduced serum ferritin levels
associated with reduced red cell indices and greater
anisocytosis. Our result is consistent with the results
of Casanova et al and Kotwal et al who found a
strong correlation between the serum ferritin and red
cell indices in pregnant women [14,15]. The reduc-
tion of MCV, MCH and MCHC in iron deficient
pregnant women can be explained due to poor syn-
thesis of haemoglobin leading to microcytic hypo-
chromic anaemia.

In the present study we found a substantial negative
connection of serum ferritin levels with RDW-CV.
An increased RDW-CV is a marker of increased var-
iation in red cell size and is a recognised early sign
of iron deficient anaemia. Similar findings were also
observed by Dugdale et al. and they concluded that
increased RDW may be useful in detection of early
iron shortage before significant changes in haemo-
globin concentration occur. Thus, RDW-CV may be
an effective and cheap screening measure for iron
insufficiency in pregnant women.

In the present study 70% of iron deficient subjects
showed microcytic hypochromic blood image on pe-
ripheral smear test. This result agrees with the con-
ventional morphological description of iron defi-
cient anaemia reported in prior haematological re-
search [8]. Normocytic normochromic smears were
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detected in some pregnant women with mild anae-
mia or early iron deficiency. Dimorphic blood pic-
ture seen in few cases may be due to coupled dietary
insufficiency such iron and folate inadequacy.

There was statistically significant difference be-
tween iron deficient and non-iron deficient pregnant
women with respect to haemoglobin level, RBC
count, MCV, MCH, MCHC, RDW-CV and serum
ferritin levels. These results suggest that haemato-
logical parameters are severely affected in iron defi-
ciency conditions and may provide useful infor-
mation in relation to iron status in pregnancy. Simi-
lar findings were demonstrated in research from Ma-
laysia and other underdeveloped nations where
lower red cell indices were substantially associated
with depleted iron levels [16].

Receiver operating characteristics (ROC) analysis in
the present study revealed that haemoglobin had the
greatest diagnostic accuracy for predicting iron de-
ficient anaemia followed by RDW-CV and MCV. A
haemoglobin cut-off value of less than 9.8 g/dL had
high sensitivity and specificity for iron insuffi-
ciency. Casanova et al. also reported similar findings
and found haemoglobin and RDW were important
predictors of iron deficit in pregnancy [15]. The re-
sults of this study imply that common haematologi-
cal measures can serve as surrogate markers for
identifying pregnant women at risk of iron shortage,
especially in resource-limited situations where se-
rum ferritin quantification may not be routinely pos-
sible.

An noteworthy finding of the present investigation
was the presence of subclinical iron insufficiency in
non-anaemic pregnant women. Many women with
normal haemoglobin had lower serum ferritin con-
tents, which suggests depleted iron stores. Previous
researchers have reported similar findings, suggest-
ing that haemoglobin alone may not be sufficient for
the diagnosis of early iron insufficiency in preg-
nancy [7]. Serum ferritin is the gold standard marker
for assessing body iron reserves; however, ferritin
screening may not be feasible in all healthcare set-
tings due to its expense and restricted availability.

The present study further supports the ongoing ad-
vice of iron supplementation to pregnant women in
poor nations like India. Although some Western
studies have questioned standard iron supplementa-
tion, citing the issue of iron overload and deleterious
effects, the significant incidence of iron insuffi-
ciency among Indian pregnant women makes a com-
pelling case for continuation of antenatal iron
prophylaxis [16,17]. India’s national programmes
also recommend universal iron and folic acid treat-
ment for pregnant women to prevent maternal anae-
mia and improve pregnancy outcomes.

The present investigation included certain draw-
backs. The investigation was conducted in a single
tertiary care center with a rather low sample size. We
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did not measure more advanced signs of iron short-
age such as transferrin saturation, soluble transferrin
receptor, reticulocyte haemoglobin content and
erythropoietin levels. Neither were inflammatory in-
dicators that alter serum ferritin interpretation tested.
Further multicentric research with greater sample
size and sophisticated haematological measures are
suggested for better understanding of iron deficit in
pregnancy.

Conclusion

The study found that iron deficiency and iron defi-
ciency anaemia are quite common among pregnant
women in second and third trimester in West Ben-
gal, India and maternal anaemia continues to be a
major public health problem in developing nations.
A large majority of pregnant women were found to
have reduced iron stores even in the absence of overt
anaemia, indicating the occurrence of subclinical
iron insufficiency throughout pregnancy. Serum fer-
ritin levels showed significant positive correlation
with haemoglobin, RBC count, MCV, MCH and
MCHC whereas RDW-CV exhibited negative corre-
lation with serum ferritin levels. These data suggest
that decrease in iron reserves is related to substantial
changes in red cell shape and haematological pro-
file.

The study also showed that routine haematological
parameters, notably haemoglobin, MCV and RDW-
CV, can be used as useful and economical surrogate
markers to predict iron deficiency anaemia in preg-
nant women, particularly in resource-limited
healthcare settings where serum ferritin estimation
may not be readily available. Peripheral smear ex-
amination also showed microcytic hypochromic
anaemia as the major morphological characteristic
in iron deficient subjects. Regular antenatal screen-
ing and prompt iron supplementation are therefore
vital for the early detection of iron deficiency to
avoid unfavorable maternal and foetal outcomes
such preterm delivery, low birth weight and in-
creased perinatal morbidity. The findings of the pre-
sent study highlight the necessity of enhancing pre-
natal care programs and dietary interventions to re-
duce the burden of iron deficiency among pregnant
women in India.
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