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ABSTRACT
Anemia affects approximately half  a billion women of  reproductive age worldwide, with 31% of  pregnant women in 
Iraq aged 15–49 years experiencing anemia. This condition is associated with increased risks of  maternal and fetal 
morbidity and mortality, including stillbirths, miscarriages, prematurity, and low birth weight. This study investigated 
the correlation between iron-deficiency anemia (IDA) and body mass index (BMI) among primigravidae in Iraq. One 
hundred primiparous women in their third trimester were recruited from Baghdad Medical City Teaching Hospital 
and Teaching Hospital of  Obstetrics and Gynecology in Karbala.  Participants were categorized into four groups 
based on BMI: underweight (BMI < 18.5 kg/m^2), normal weight (BMI 18.5–24.9 kg/m^2), overweight (BMI 25–
29.9 kg/m^2), and obese (BMI ≥ 30 kg/m^2). Demographic and medical history data were collected from the par-
ticipants, and hematological investigations were conducted to measure hemoglobin (Hb), packed cell volume (PCV), 
mean corpuscular volume (MCV), and serum ferritin levels. Statistical significance was determined at p<0.05. The 
study enrolled 100 primiparous women, including 10 underweight, 24 normal weight, 28 overweight, and 38 obese 
participants. Analysis revealed a significant decrease in Hb levels among obese individuals compared to the normal 
weight group. Moreover, a significant difference in serum ferritin levels was observed between the obese and the other 
three groups (underweight, normal weight, and overweight). The findings indicated an inverse correlation between 
high BMI and serum ferritin and Hb levels. The study concluded that anemia is more common in obese pregnant 
women compared to normal-weight women. Furthermore, it demonstrates varying trends of  iron-deficiency anemia 
(IDA) in relation to the body mass index (BMI) of  pregnant women.
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INTRODUCTION

Anemia is one of  the most common medical disorders encoun-
tered during pregnancy worldwide, affecting both developing 
and developed countries. It is characterized by a decrease in the 
number and/or size of  erythrocytes or a reduction in hemoglo-
bin levels, impairing the transportation of  oxygen through the 
blood vessels. Anemia is considered an indicator of  malnutrition 
and inadequate health and is a common health problem that 
adversely affects woman and their offspring [1]. Approximately 
half  a billion women of  reproductive age are affected by ane-
mia, with 29% of  non-pregnant and 38% of  pregnant women 
worldwide aged 15-49 years experiencing anemia. The etiology 
of  anemia varies and include factors such as malnutrition (e.g., 
folate, riboflavin, vitamins A and B12 deficiencies) and infectious 
diseases like malaria, tuberculosis, and HIV [2].

According to World Health Organization (WHO), the preva-
lence of  iron-deficiency anemia (IDA) in the Eastern Mediterra-
nean Region among pregnant women aged 15–49 years is 38.9% 
(3.9 million), with 0.1% (1.1 million) experiencing severe anemia. 
In Iraq, the prevalence of  anemia among pregnant women aged 
15-49 years is 31%, with 0.4% having severe anemia (blood he-
moglobin concentration below 70 g/L) [3]. Anemia in pregnant 
women is associated with increased risks of  maternal and fetal 
mortality and complications such as stillbirths, miscarriages, pre-
maturity, and low birth weight. Women with IDA often experi-
ence symptoms such as difficulty breathing and sleeping, fatigue, 
cardiac arrhythmia, and fainting, and are more susceptible to 
infectious diseases, bleeding, and pre-eclampsia. They also report 
post-partum cognitive disorder and post-partum depression [4]. 
Infants born to mothers with IDA are at risk of  low birth weight, 
intrauterine growth retardation, prematurity, and increased 
mortality rates. IDA also has a profound impact on fetal growth 
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during the first trimester, with an increased risk of  premature 
labor [5]. In the third trimester, infants may experience mental 
developmental abnormalities, cognitive and emotional delays, as 
well as delays in language and motor development. Breastfeeding 
may also be affected as iron levels in breast milk decline over time 
during lactation [6].

Iron deficiency anemia rates have been found to increase more 
than fivefold from the beginning of  pregnancy to delivery. Re-
search studies have consistently shown a significant decrease in 
hemoglobin levels as pregnancy progresses, resulting in a rise in 
the prevalence of  anemia. Specifically, the rates of  anemia at dif-
ferent stages of  pregnancy have been reported as follows: 1.9% 
during weeks 0-13, 13.4% during weeks 14-25, 17.7% during 
weeks 26-36, and 21.9% during weeks 37-42 [7]. Recent studies 
showed that the prevalence of  obesity among pregnant is a signif-
icant risk factor for the mother and the fetus [8]. Obese women 
are at a higher risk of  experiencing complications such as mac-
rosomia, stillbirth, neural tube defects, preeclampsia, gestational 
diabetes mellitus, premature labor, and caesarian delivery than 
women with lower body mass index (BMI) [9]. Furthermore, re-
search has indicated a significant relationship between high BMI 
and iron deficiency, with several studies demonstrating the im-
pact of  BMI on iron homeostasis [10-13].

The demand for iron supplementation increases in the first tri-
mester for individuals with a high BMI due to a negative correla-
tion with iron status. In the third trimester, the average daily need 
for iron supplementation averages close to 1g per day, 300 mg 
of  which is delivered to the fetus and the placenta (this amount 
is necessary and crosses the placenta to the fetus regardless of  
the iron status of  the mother). Around one-fifth of  the amount 
of  iron is eliminated through the gastrointestinal tract, kidney, 
and elementary system, while the remainder is utilized to syn-
thesize maternal hemoglobin. This increase in demand exceeds 
the iron reserves of  most women, meaning that pregnant women 
should deplete 20 to 48 mg of  iron supplements daily. Vegetar-
ian diets, which provide only around 13mg of  iron daily, may 
not meet the increased iron needs during pregnancy, potentially 
leading to anemia and iron deficiency if  adequate supplemen-
tation is not taken [14]. According to WHO recommendations, 
daily iron supplementation in pregnant individuals is advised, 
with a dosage ranging from 30 to 60mg of  elemental iron.  This 
corresponds to 60mg of  elemental iron in the form of  300mg 
ferrous sulfate, 180mg ferrous fumarate, or 500mg ferrous glu-

conate [15]. This study aimed to investigate the distribution of  
iron-deficiency anemia in relation to body mass index among 
Iraqi primiparous pregnant women and assess the correlation 
between maternal BMI and iron status. 

MATERIAL AND METHODS

The present study employed an analytic cross-sectional design 
to collect data using a convenient sampling method.  Verbal con-
sent was obtained from 100 women who met specific criteria, 
including being anemic, primiparous, in the third trimester (28th 
to 36th weeks), and having a singleton pregnancy. Participants 
were recruited from the antenatal care units of  two hospitals, 
Baghdad Medical City Teaching Hospital and Teaching Hospi-
tal of  Obstetrics and Gynecology in Karbala. Women with other 
conditions, such as hypertension or diabetes, were excluded from 
the study. 

Hematological investigations were performed to assess various 
parameters, including mean corpuscular volume (MCV), hemo-
globin (Hb), packed cell volume (PCV), and serum ferritin (SF) 
levels. Anemia was defined as a hemoglobin level below 11g/
dL, MCV less than 80 mg/dL (indicating microcytic and hypo-
chromic red blood cells), and serum ferritin levels below 30 μg/L 
[16, 17]. Height and weight measurements were recorded, and 
the body mass index (BMI) was calculated using the mathemati-
cal formula: weight in kilograms divided by the square of  height 
in meters. The participants were then classified into four BMI 
categories according to the Institute of  Medicine (IOM) recom-
mendations: underweight (<18.5), normal weight (18.5–24.9), 
overweight (25–29.9), and obese (including all classes) (≥30).

STATISTICAL ANALYSIS 

Statistical analysis was conducted using SPSS software, version 
22.0. The data were expressed as means (M) and standard de-
viations (SD). One-way analysis of  variance (ANOVA) was em-
ployed to compare the BMI groups, and Pearson's correlation 
coefficient was calculated to evaluate the correlations between 
variables. A significance level of  p<0.01 was considered statisti-
cally significant. 

Variable Underweight  Normal weight Overweight Obese Total p value

Mean (SD) 

Age  23.2 (2.5) 21.4 (2.9) 21.1 (3.1) 21.1(3.1) 21.4 (3.05) 0.271 

Gestational Age 33.2 (3.8) 32.8 (2.8) 32.3 (3.04) 32.7(3.01) 32.7 (3.03) 0.86 

HB 8.8 (0.6) 8.7 (0.8) 8.09 (0.9) 8.02 (0.8) 8.3 (0.9) 0.001 

MCV  73.7 (2.21) 74.8 (2.21) 72.3 (9.5) 74.2 (5.3) 73.7 (5.3) 0.361 

PCV 23.8 (2.8) 26.1 (2.2) 24.3 (2.5) 25.02(2.07) 24.9 (2.4) 0.18 

Serum ferritin 28.2 (0.7) 25.2 (4.5) 25.2 (2.4) 22.5 (1.3) 24.4 (3.2) 0.000 

Number (%) 10 (10%) 24 (24%) 28 (28%) 38 (38%) 100

Table 1. General characteristics of the 100 enrolled women
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RESULTS

A total of  100 primigravidae women were enrolled in this study. 
The demographic characteristics of  the study participants are 
summarized in Table 1. 

The mean age was 21.4 (SD=3.05) years, and the mean ges-
tational age was 32.7 (SD=3.03) weeks. Among the participants, 
10% were underweight, 24% were of  normal weight, 28% were 
overweight, and 38% were obese. Table 1 also presents the distri-
bution of  anemia among the different BMI categories. The results 
revealed no significant difference in hematocrit (PCV) and mean 
corpuscular volume (MCV) among the different BMI groups. 
However, a significant decrease in hemoglobin (HB) concentration 
and serum ferritin (SF) levels was observed in obese women com-
pared to those of  normal weight, as shown in Table 1.

Table 2 shows the multiple comparisons between different 
BMI groups. The analysis revealed that the difference in HB 
levels was significant only between the normal-weight and obese 

groups (p=0.001). On the other hand, a significant difference in 
SF levels was observed between all BMI groups, indicating that 
obese women were more likely to have iron deficiency compared 
to underweight, normal-weight, and overweight women. Fur-
thermore, the results of  the study indicated a negative association 
between BMI and Hb (-0.318) and serum ferritin (SF) (-0.485) 
levels, suggesting lower iron status with increasing BMI (Table 3). 

Pearson’s Correlation coefficient exhibited a significant nega-
tive correlation between Hb, BMI, and serum ferritin (-0.48) and 
(-0.31), respectively, as shown in Table 3.

DISCUSSION

The current study revealed a significant association between 
body mass index (BMI) and iron deficiency anemia in pregnant 
women. The findings demonstrated that overweight and obese 
pregnant women had a higher prevalence of  iron deficiency 

Dependent Variable (I) BMI. Real  (J) BMI. Real Mean Difference (I-J) Std. Error Sig. 

HB g/100ml underweight normal weight .04417 .32888 .893 

overweight .75071 .32189 .022 

obese .81368 .31055 .010 

normal weight underweight -.04417 .32888 .893 

overweight  .70655* .24306 .005 

obese .76952* .22782 .001 

overweight underweight -.75071 .32189 .022 

normal weight -.70655* .24306 .005 

obese .06297 .21762 .773 

obese underweight -.81368 .31055 .010 

normal weight -.76952* .22782 .001 

overweight -.06297 .21762 .773 

SF gm/100ml underweight normal weight 3.20000* 1.02149 .002 

overweight 2.93571* .99980 .004 

obese 5.67105* .96456 .000 

normal weight underweight -3.20000* 1.02149 .002 

overweight -.26429 .75495 .727 

obese 2.47105* .70762 .001 

overweight underweight -2.93571* .99980 .004 

normal weight .26429 .75495 .727 

obese 2.73534* .67593 .000 

obese underweight -5.67105* .96456 .000 

normal weight -2.47105* .70762 .001 

overweight -2.73534* .67593 .000 

Table 2. Multiple comparisons between different groups  

*. Correlation is significant at the 0.05 level (2-tailed). 
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pregnancy, is essential. Gynecologists and healthcare providers 
should actively monitor hemoglobin levels in pregnant women, 
considering their BMI, to detect and manage iron deficiency ane-
mia effectively.  
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