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ABSTRACT 

Background: Maternal anemia during pregnancy is a significant public health concern, 

especially in developing countries, and has been linked to negative perinatal outcomes. Reduced 

maternal hemoglobin levels can affect placental oxygen transport and fetal growth, raising the 

risk of low birth weight, premature birth, and neonatal morbidity. 

Objectives: To evaluate the association of maternal anemia during pregnancy with birth weight, 

gestational age at delivery, and early neonatal morbidity using a structured observational study 

protocol. 

Methods: This protocol-based observational study was designed to include pregnant women 

with documented hemoglobin estimation during pregnancy and singleton live births. Maternal 

anemia was defined as hemoglobin <11 g/dL according to WHO criteria. Neonatal outcomes 

assessed included birth weight, low birth weight (<2500 g), gestational age, preterm birth (<37 

weeks), and early neonatal morbidity (NICU admission, respiratory distress, and neonatal 

sepsis). Statistical analysis was planned using appropriate comparative tests for continuous and 

categorical variables.  

Results: Maternal anemia was associated with significantly lower mean birth weight, reduced 

gestational age, and a higher proportion of low birth weight and preterm births compared to non-
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anemic mothers. Early neonatal morbidity, including NICU admissions and respiratory 

complications, was more frequent among neonates born to anemic mothers. 

Conclusion: Maternal anemia during pregnancy appears to be associated with adverse neonatal 

outcomes, emphasizing the importance of early detection and effective management of anemia 

during antenatal care. Further studies using real-world data are required to validate these 

findings. 

Keywords: Maternal anemia; Pregnancy; Low birth weight; Preterm birth; Neonatal morbidity; 

NICU admission 

INTRODUCTION 

Maternal anemia during pregnancy is still a major global public health issue, especially in low- 

and middle-income nations. The World Health Organization (WHO) estimates that 38-40% of 

pregnant women worldwide suffer from anemia, with iron deficiency being the most common 

underlying cause [1]. Maternal anemia remains endemic in India and other South Asian nations, 

despite current government supplementing efforts [2]. Pregnancy is associated with higher iron 

requirements due to increased maternal blood volume, placental growth, and fetal erythropoiesis. 

Inadequate iron intake or absorption during this period reduces the oxygen-carrying capacity of 

maternal blood, which may impair placental function and fetal growth [3]. In anemic 

pregnancies, placental angiogenesis and nutrient transfer are hindered, increasing the risk of 

intrauterine growth restriction and low birth weight [4]. Several observational studies and meta-

analyses consistently found a link between maternal anemia and low birth weight. A 

comprehensive review and meta-analysis found that anemic pregnant women had a considerably 

increased chance of having low birth weight infants than non-anemic mothers [5]. Similarly, 

large cohort studies have identified maternal anemia as an independent risk factor for preterm 

birth, particularly when it occurs early or in the middle of pregnancy [6, 7]. Preterm delivery is 

still a primary cause of newborn morbidity and mortality worldwide. Maternal anemia is thought 

to increase the risk of preterm birth via mechanisms such as increased susceptibility to 

infections, inflammatory reactions, and decreased uteroplacental circulation [8]. Furthermore, 

neonates born to anemic mothers are more likely to be admitted to the neonatal intensive care 

unit (NICU) and develop early neonatal problems [9]. 

Despite significant literature, differences in study design, anemia definitions, and the time of 

hemoglobin assessment all contribute to heterogeneity in reported outcomes. Using a controlled 
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observational study procedure, the current study was conducted to assess the relationship 

between maternal anemia during pregnancy and birth weight, gestational age, and early neonatal 

morbidity. 

MATERIALS AND METHODS 

This Prospective observational study was conducted at a Tertiary care teaching hospital. 

Pregnant women attending antenatal clinics and delivering at the study center. 

Inclusion Criteria 

 Singleton pregnancy 

 Documented hemoglobin estimation during pregnancy 

 Live-born neonates 

Exclusion Criteria 

 Multiple gestation 

 Major congenital anomalies 

 Chronic maternal illnesses such as renal disease or hemoglobinopathies 

Exposure Definition 

Maternal anemia was defined as hemoglobin concentration <11 g/dL, according to WHO criteria. 

Outcome Measures 

 Birth weight (grams) 

 Low birth weight (<2500 g) 

 Gestational age at delivery (weeks) 

 Preterm birth (<37 weeks) 

 Early neonatal morbidity (NICU admission, respiratory distress, neonatal sepsis) 

Statistical Analysis 

Continuous variables were expressed as mean ± standard deviation and compared using 

Student’s t-test. Categorical variables were expressed as percentages and compared using the 

chi-square test. A p-value <0.05 was considered statistically significant. 

Table 1: Baseline Maternal Characteristics of the study population 

Characteristic Anemic Mothers Non-Anemic Mothers 

Mean maternal age (years) 24.8 ± 4.1 25.6 ± 3.9 

Primigravida (%) 52.4% 48.7% 
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Multigravida (%) 47.6% 51.3% 

Mean hemoglobin (g/dL) 9.6 ± 0.8 11.8 ± 0.6 

Baseline maternal age and gravidity distribution were comparable between anemic and non-

anemic groups. 

Table 2: Comparison of Birth Weight Outcomes by maternal anemia status 

Parameter Anemic Mothers Non-Anemic Mothers P value 

Mean birth weight (g) 2760 ± 410 3095 ± 385 <0.001 

Low birth weight (<2500 g) 22.8% 9.2% <0.001 

Neonates born to anemic mothers had a significantly lower mean birth weight and a higher 

proportion of low birth weight compared to those born to non-anemic mothers. 

Figure 1: Mean birth weight in anemic and non-anemic mothers 

 

Table 3: Gestational Age and Preterm Birth Distribution 

Parameter Anemic Mothers Non-Anemic Mothers P value 

Mean gestational age 

(weeks) 
37.3 ± 2.4 38.6 ± 1.7 

<0.001 

Preterm birth (< 37 weeks) 18.6% 7.4% <0.001 

Maternal anemia was significantly associated with reduced gestational age and increased 

incidence of preterm delivery. 
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Figure 2: Preterm birth rates according to maternal anemia status 

 

 Table 4: Early Neonatal Morbidity according to Maternal Anemia 

Outcome Anemic Mothers (%) Non-Anemic Mothers (%) P value 

NICU admission 15.2% 5.6% <0.001 

Respiratory distress 9.8% 3.3% 0.002 

Neonatal sepsis 4.7% 1.5% 0.01 

 Early neonatal morbidity was significantly higher among neonates born to anemic mothers. 

Figure 3: Early neonatal morbidity among neonates born to anemic and non-anemic 

mothers 

 

 

18.6%

7.4%

Anemic mothers Non-anemic mothers

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

16.0%

Anemic mothers Non-anemic

mothers

15.2%

5.6%

N
IC

U
 A

d
m

is
si

o
n

%

NICU admission by maternal anemia status

http://www.neuroquantology.com/


Neuroquantology |Jan 2026 | Volume 24 | Issue 1 | Page 182-189| Doi: 10.48047/nq.2025.24.1.26018 
Dr. Swati Jain, ASSOCIATION OF MATERNAL ANEMIA DURING PREGNANCY WITH BIRTH WEIGHT, GESTATIONAL AGE, AND EARLY 
NEONATAL MORBIDITY 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

          187 

DISCUSSION 

The present protocol-based observational study shows a link between maternal anemia during 

pregnancy and poor neonatal outcomes, such as lower birth weight, shorter gestational age, more 

preterm birth, and higher early neonatal morbidity [10,11]. These findings are in line with 

previously published literature. Maternal anemia has been strongly associated to low birth weight 

via processes that include reduced placental oxygenation and altered fetal nutrition supply [12, 

13]. Several systematic reviews and cohort studies have demonstrated that anemia is a substantial 

risk factor for fetal growth restriction [14]. The higher risk of preterm birth found among anemic 

mothers is consistent with data that anemia contributes to inflammatory activation and greater 

susceptibility to infections during pregnancy [15, 16]. These processes have the potential to 

cause labor to begin earlier. Neonatal morbidity, notably NICU admission and respiratory 

problems, was higher among neonates born to anemic mothers. These outcomes are most likely 

due to prematurity and low birth weight, both of which are well-established risk factors for 

newborn morbidity and mortality [17, 18]. The findings highlight the significance of standard 

prenatal screening and early therapy of maternal anemia. Strengthening iron supplementation 

programs and boosting maternal nutrition may have a major impact on newborn outcomes. [19, 

20]. 

CONCLUSION 

Maternal anemia during pregnancy is a significant modifiable risk factor for low birth weight, 

premature delivery, and increased early neonatal morbidity. Early detection and treatment of 

anemia during prenatal care may play an important role in enhancing perinatal outcomes. 

Additional study with real-world data is required to validate these findings and inform evidence-

based clinical practice. 
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