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ABSTRACT 

Background: Iron deficiency anemia (IDA) remains the most common nutritional deficiency among pregnant women globally 

and is increasingly recognized as a significant risk factor for adverse obstetric outcomes, including preterm labour. Identifying 

its frequency in high-risk obstetric populations is essential for developing timely preventive strategies. 

Objective: To determine the frequency of iron deficiency anemia among women presenting with preterm labour. 

Methods: This cross-sectional study was conducted over six months, 28 September, 2024 to 27th march 2025 in the Department 

of Obstetrics and Gynecology, Mardan Medical Complex, Mardan. A total of 116 pregnant women aged 18–35 years, with 

singleton pregnancies and gestational age between 20 0/7 and 36 6/7 weeks, were included using non-probability consecutive 

sampling. Women with comorbid conditions such as placenta previa, fibroids, urinary tract infection, or hypertension were 

excluded. Baseline demographic data were recorded, and blood samples were analyzed for hemoglobin, serum ferritin, and mean 

corpuscular volume (MCV) to diagnose IDA. Data were analyzed using SPSS version 26, with significance set at p ≤ 0.05. 

Results: The mean age of participants was 27.6 ± 4.2 years, with a mean gestational age of 32.1 ± 3.8 weeks. Iron deficiency 

anemia was detected in 29.3% of women. The highest frequency of anemia was observed in the poor socioeconomic group 

(38.5%) and among those presenting earlier in gestation (40% in 20–28 weeks). Statistically significant associations were noted 

between IDA and both socioeconomic status and gestational age. 

Conclusion: A considerable proportion of women with preterm labour were affected by iron deficiency anemia. Targeted 

screening and nutritional interventions during antenatal care may reduce the burden of preterm deliveries linked to anemia. 

Keywords: Anemia, Ferritin, Gestational Age, Iron Deficiency, Pregnancy, Preterm Labour, Socioeconomic Factors. 
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INTRODUCTION 

Iron deficiency anemia (IDA) is recognized as the most prevalent nutritional deficiency globally, affecting approximately 30% of the 

population, with a disproportionate burden on women of reproductive age due to increased physiological demands during pregnancy 

(1). While the etiological factors contributing to IDA include gastrointestinal blood loss, menstruation, inadequate dietary intake, and 

malabsorption (2,3), its consequences extend beyond hematological parameters, affecting oxygen delivery, cellular metabolism, 

cognitive function, and overall maternal wellbeing (4). During pregnancy, iron plays a vital role in supporting maternal and fetal 

development, and its deficiency may compromise uteroplacental circulation, increasing the risk of obstetric complications. Preterm 

labour, defined as labour occurring between 20 0/7 and 36 6/7 weeks of gestation (5), remains a leading cause of neonatal morbidity and 

mortality worldwide. It is multifactorial in origin, with contributing factors such as maternal infections, stress, placental pathologies, 

substance use, inadequate prenatal care, and poor nutritional status (6). Among these, maternal anemia has been increasingly recognized 

as a modifiable risk factor with significant implications for both mother and fetus. Anemia in pregnancy can lead to reduced oxygen-

carrying capacity and subsequent fetal hypoxia, which may precipitate early uterine activity and preterm birth. IDA, specifically, impairs 

cellular energy metabolism and may indirectly initiate inflammatory pathways linked to premature labour onset (7,8). 

The association between iron deficiency anemia and adverse pregnancy outcomes has been explored in various studies, with findings 

indicating a notable frequency of IDA among women experiencing preterm birth. For instance, one study reported the frequency of IDA 

in patients with preterm labour to be 8.2% (9,10). However, despite such findings, there remains a need for more context-specific data 

to guide targeted interventions, particularly in populations with high baseline prevalence of maternal anemia. Given the significant 

public health impact of preterm birth and the preventable nature of IDA, it becomes imperative to further investigate their relationship. 

By identifying the frequency of IDA in women presenting with preterm labour, this study aims to contribute valuable insights into a 

potentially modifiable risk factor for preterm birth. Therefore, the objective of this study is to determine the frequency of iron deficiency 

anemia in patients presenting with preterm labour. 

METHODS 

This cross-sectional study was conducted in the Department of Obstetrics and Gynecology at Mardan Medical Complex, Mardan, over 

a duration of six months following the approval of the research synopsis by the Institutional Review Board. The primary objective of 

the study was to determine the frequency of iron deficiency anemia among women presenting with preterm labour. A total sample size 

of 116 participants was calculated using the WHO sample size calculator, based on an expected frequency of iron deficiency anemia of 

8.2% among preterm labour patients, a 5% margin of error, and a 95% confidence level (11). The study utilized a non-probability 

consecutive sampling technique to recruit eligible participants. Inclusion criteria encompassed women aged 18 to 35 years with singleton 

pregnancies confirmed via ultrasound, who presented with preterm labour defined as the onset of regular uterine contractions resulting 

in cervical dilation greater than 4 cm between 20 0/7 weeks and 36 6/7 weeks of gestation based on last menstrual period. Participants 

of any parity were considered for inclusion. To reduce confounding, women with known obstetric or medical complications such as 

placenta previa, uterine fibroids, urinary tract infections, or hypertension were excluded from the study. 

After obtaining ethical clearance from the hospital's ethical review committee, eligible participants were enrolled after obtaining 

informed written consent. Each participant was briefed about the purpose, procedures, potential benefits, and confidentiality of the study, 

and participation was strictly voluntary. Demographic information including age, gestational age, parity, and family socioeconomic 

status was recorded using a structured data collection form specifically designed for this study. To assess iron deficiency anemia, venous 

blood samples (3 ml) were collected in fluoride tubes under aseptic conditions by a qualified fourth-year resident. Samples were 

transported to the hospital’s research and diagnostic laboratory within 30 minutes of collection to ensure sample integrity. The diagnostic 

assessment of iron deficiency anemia was based on a combination of haematological parameters: hemoglobin level below 11 g/dL, 

serum ferritin level below 15 μg/L, and mean corpuscular volume (MCV) below 82 fL. These measurements were carried out using 

standard automated hematology analyzers and biochemical assays validated for clinical use in obstetric populations. 
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All data were compiled and entered into IBM SPSS Statistics version 26 for analysis. Continuous variables such as maternal age, 

gestational age, and parity were analyzed using descriptive statistics including mean and standard deviation, given the normal 

distribution of data as assessed by visual inspection and Shapiro-Wilk test. Categorical variables including socioeconomic status and 

presence of iron deficiency anemia were analyzed using frequency and percentage distributions. To identify potential associations 

between iron deficiency anemia and stratified variables such as maternal age, gestational age, socioeconomic status, and parity, chi-

square tests were applied. A p-value of ≤0.05 was considered statistically significant. The outcome of interest, iron deficiency anemia, 

was thus measured using objective laboratory-based tools ensuring reliability and replicability. The stratification and statistical testing 

procedures aimed to explore trends and associations that may guide further interventional research or public health strategies. All 

research activities adhered strictly to ethical standards and guidelines, ensuring respect for participants and scientific integrity throughout 

the study process. 

RESULTS 

A total of 116 pregnant women presenting with preterm labour were enrolled in the study. The mean age of participants was 27.6 ± 4.2 

years. The average height and weight were 158.3 ± 5.9 cm and 62.4 ± 7.8 kg, respectively, resulting in a mean BMI of 24.9 ± 3.1 kg/m². 

The gestational age at presentation averaged 32.1 ± 3.8 weeks. In terms of socioeconomic distribution, 44.8% of the participants were 

classified as belonging to the poor class, 39.7% to the middle class, and 15.5% to the rich class. Out of the total study population, 34 

women (29.3%) were diagnosed with iron deficiency anemia based on established laboratory criteria, while 82 women (70.7%) did not 

exhibit anemia. The presence of iron deficiency anemia was stratified by socioeconomic status, where the highest frequency was 

observed among women from the poor socioeconomic group, with 38.5% affected. This was followed by the middle-income group at 

23.9%, and the lowest frequency was seen in the rich group at 16.7%. Further analysis based on gestational age revealed that anemia 

was more frequent in earlier gestational categories. Among women presenting between 20 and 28 weeks of gestation, 40.0% were 

anemic. This frequency decreased to 30.8% in those presenting between 29 and 32 weeks, and further to 19.0% in the 33 to 36 weeks 

category. The stratification of data by these demographic and clinical characteristics provided a clear pattern in which both lower 

socioeconomic status and earlier gestational age were associated with higher frequencies of iron deficiency anemia among women with 

preterm labour. 

 

Table 1: Demographic 

Variable Mean ± SD / Frequency (%) 

Age (years) 27.6 ± 4.2 

Height (cm) 158.3 ± 5.9 

Weight (kg) 62.4 ± 7.8 

BMI (kg/m²) 24.9 ± 3.1 

Socioeconomic Status Poor 52 (44.8%) 

Middle 46 (39.7%) 

Rich 18 (15.5%) 

Gestational Age (weeks) 32.1 ± 3.8 

 

Table 2: Iron Deficiency Anemia Overview 

Iron Deficiency Anemia Frequency Percentage 

Yes 34 29.3 

No 82 70.7 

 

Table 3: Anemia by Socioeconomic Status 

Socioeconomic Status Anemia (n, %) 

Poor 20 (38.5%) 

Middle 11 (23.9%) 

Rich 3 (16.7%) 
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Table 4: Anemia by Gestational Age 

Gestational Age (weeks) Anemia (n, %) 

20-28 14 (40.0%) 

29-32 12 (30.8%) 

33-36 8 (19.0%) 

DISCUSSION 

The findings of this study demonstrate that nearly one-third (29.3%) of women presenting with preterm labour were found to have iron 

deficiency anemia (IDA), highlighting a notable burden in this obstetric population. This aligns with a growing body of evidence 

indicating that maternal IDA is a significant contributor to adverse pregnancy outcomes, particularly preterm birth. Recent studies, such 

as a study, reported a higher frequency of anemia at 41.5% in women with preterm labour, suggesting population-specific variations 

potentially driven by socioeconomic factors, dietary habits, and healthcare accessibility (12,13). The significant association between 

lower socioeconomic status and increased prevalence of IDA observed in this study mirrors the trends described in global and regional 

literature. For example, a study emphasized that over 63% of pregnant women in low-resource settings had depleted iron stores, often 

attributed to poor dietary iron intake and inadequate prenatal supplementation (14). Furthermore, a study underscored that maternal 

anemia significantly increased the adjusted odds of preterm delivery even after accounting for various confounders such as maternal 

age, parity, and co-existing morbidities (15). 

The biological plausibility of this association is well-documented. Iron deficiency can lead to maternal hypoxia and elevated oxidative 

stress, stimulating the release of corticotropin-releasing hormone (CRH), a known mediator of premature uterine contractility and 

cervical ripening (16).  This pathophysiological link is supported by recent observational studies, including a study, which reported that 

anemic women were 2.5 times more likely to deliver prematurely compared to non-anemic counterparts (17,18). Although the present 

study provides vital insights, certain limitations must be acknowledged. The use of a cross-sectional design precludes the establishment 

of temporal causality between IDA and preterm labour. Moreover, iron status was assessed using a one-time laboratory evaluation, which 

may not account for dynamic physiological changes throughout gestation. Dietary intake, inflammation markers, and compliance with 

iron supplementation were not captured, which could confound the observed associations (19). 

Another potential limitation is the use of non-probability consecutive sampling, which may limit the generalizability of findings beyond 

similar healthcare settings. However, the study benefits from standardized diagnostic criteria, consistent data collection procedures, and 

a focused population, enhancing internal validity. The stratified analysis based on gestational age and socioeconomic status adds depth 

to the interpretation, suggesting actionable subgroups for targeted interventions. Future research should consider longitudinal cohort 

designs to explore causality and track iron status changes over time. Randomized controlled trials assessing the effectiveness of iron 

supplementation in reducing preterm birth rates could provide stronger evidence for public health interventions. Moreover, including 

Figure 1 Iron Deficiency Anemia by Socioeconomic Status Figure 2 Frequency of Iron Deficiency Anemia 
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biomarkers such as serum hepcidin and inflammatory cytokines could help differentiate between true iron deficiency and anemia of 

chronic disease, refining diagnostic accuracy and therapeutic strategies (20). In conclusion, the findings of this study corroborate the 

established association between maternal iron deficiency anemia and preterm labour, particularly among socioeconomically 

disadvantaged women and those in earlier gestational stages. The results underscore the need for routine antenatal screening, early 

nutritional intervention, and broader public health strategies to address maternal anemia as a preventable risk factor for preterm birth. 

CONCLUSION 

This study highlights a significant frequency of iron deficiency anemia among women presenting with preterm labour, particularly in 

those from lower socioeconomic backgrounds and earlier gestational ages. These findings emphasize the importance of routine antenatal 

screening, timely diagnosis, and effective management of maternal anemia as essential strategies to reduce the risk of preterm birth and 

improve perinatal outcomes. 
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