
Neuroquantology | Aug  2025 | Volume 23 | Issue 7 | Page 134-143| Doi: 10.48047/nq.2025.23.7. nq25014 

Anupama Panwar, Prevalence and Socio-Economic Determinants of Iron Deficiency Anaemia Among Pregnant Women in 

Madhya Pradesh 

 

          

134 

          

134 

Prevalence and Socio-Economic Determinants of Iron Deficiency Anaemia 

Among Pregnant Women in Madhya Pradesh 

1* Anupama Panwar, Ph.D. Scholar, 2Prof. Dr. Manila Jain, Research Supervisor 

Department of Physiology, Index Medical College, Indore – (M.P.) 452016 

Corresponding Author: 

Anupama Panwar 
Ph.D. Scholar 

Department of Physiology 

Index Medical College 

Indore – (M.P.) 452016 

Email: anupamasingh625@gmail.com 

 

Abstract 

Background: Iron deficiency anaemia (IDA) during pregnancy is a global health issue, with 

pregnant women in India being particularly vulnerable. In Madhya Pradesh (MP), the 

prevalence of anaemia is significantly higher than the national average, making it a critical 

public health concern. This study aims to explore the prevalence, socio-economic 

determinants, and healthcare-related factors contributing to IDA among pregnant women in 

MP. 

Objective: To assess the prevalence of anaemia and iron deficiency among pregnant women 

in MP, and to identify the socio-economic, dietary, and healthcare access factors influencing 

its occurrence. 

Methodology: A cross-sectional study was conducted among 470 pregnant women from 

urban and rural districts of MP. Biochemical markers such as hemoglobin, serum ferritin, and 

serum iron levels were measured. A structured questionnaire collected socio-economic data, 

including income, education, and dietary habits. Qualitative data were gathered through semi-

structured interviews to explore cultural practices and healthcare access. 

Results: The prevalence of anaemia was 58.7%, with 64.5% showing iron deficiency. 

Anaemia prevalence was higher in rural areas (65.1%) compared to urban areas (52.3%). 

Low income, lower education, and vegetarian diets were significant socio-economic 

determinants. Limited healthcare access and cultural barriers to iron supplementation further 

exacerbated the issue. 

Conclusion: IDA remains a significant health challenge in MP, particularly in rural areas. 

Interventions should focus on improving dietary diversity, enhancing healthcare access, and 

addressing cultural barriers to iron supplementation. 
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Introduction 

Iron deficiency anaemia (IDA) remains one of the most prevalent and significant nutritional 

deficiencies affecting pregnant women globally. As a major public health concern, it 

contributes to a wide array of adverse maternal and fetal outcomes, including fatigue, pre-

eclampsia, low birth weight, preterm birth, and impaired neurodevelopment in children [1]. 

The pathophysiology of IDA in pregnancy is largely attributed to increased iron demands 

during gestation, coupled with insufficient dietary intake or impaired iron absorption [2]. The 

condition is particularly prevalent in low- and middle-income countries (LMICs), where 

factors such as socio-economic challenges, poor nutrition, and inadequate access to 

healthcare exacerbate the problem [3]. 

In India, anaemia during pregnancy is a widespread issue, with nearly 50% of pregnant 

women affected, according to the National Family Health Survey (NFHS-5) [4]. The severity 

of the problem varies by state, with certain regions, such as Madhya Pradesh (MP), reporting 

significantly higher prevalence rates. In MP, the prevalence of anaemia among pregnant 

women stands at 56.6%, surpassing the national average and highlighting the urgency of 

addressing this public health crisis [5]. Anaemia in MP is particularly concerning due to the 

state's socio-economic challenges, including widespread poverty, limited access to nutritious 

foods, and inadequate healthcare infrastructure, which contribute to the high prevalence of 

iron deficiency among pregnant women [6]. 

The primary objective of this study is to explore the prevalence of iron deficiency anaemia 

among pregnant women in MP, with a particular focus on identifying the socio-economic, 

dietary, and healthcare-related factors that contribute to its high prevalence. In addition to 

biochemical markers such as hemoglobin and serum ferritin levels, the study aims to examine 

the role of cultural practices, educational levels, and access to healthcare services in shaping 

the nutritional habits and adherence to public health interventions. By understanding the 

complex interplay of these factors, the study aims to provide evidence-based 

recommendations for targeted interventions to reduce the burden of IDA and improve 

maternal and fetal health outcomes in MP. 

Addressing iron deficiency anaemia is critical not only for reducing maternal morbidity but 

also for enhancing neonatal health and long-term child development. Iron deficiency during 

pregnancy is associated with impaired fetal growth and development, leading to adverse 

outcomes such as intrauterine growth restriction (IUGR), low birth weight, and delayed 

neurodevelopment [7]. As such, effective strategies to combat IDA are essential for 

improving overall public health in MP, particularly in rural and underserved areas where the 

prevalence is highest. 

In this context, the study seeks to contribute to the body of knowledge on maternal health in 

India by providing insights into the socio-economic determinants of IDA in MP. By 

identifying key risk factors and barriers to effective intervention, the findings aim to inform 

public health strategies that can be tailored to the specific needs of pregnant women in this 
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region. Ultimately, the goal is to develop sustainable, region-specific solutions that can 

improve the health and well-being of mothers and children in MP and similar socio-

economically disadvantaged areas across India. 

 

Methodology 

Study Design 

This study employed a cross-sectional design to assess the prevalence of iron deficiency 

anaemia (IDA) and identify the socio-economic, dietary, and healthcare-related factors 

contributing to its high prevalence among pregnant women in Madhya Pradesh (MP). A 

combination of quantitative and qualitative methods was used to collect comprehensive data 

on the biochemical, socio-economic, and cultural factors influencing IDA. The study was 

conducted over a 6-month period, from January to June 2023, in both urban and rural districts 

of MP. 

Study Population and Sampling 

The target population for this study consisted of pregnant women aged 18-45 years residing 

in MP. A stratified random sampling method was employed to select participants from two 

distinct areas—urban and rural districts—ensuring that the sample represented the diverse 

socio-economic conditions and healthcare access found within the state. The sample size was 

calculated to be 470 pregnant women, based on an estimated anaemia prevalence of 56.6% in 

the state [5], a 5% margin of error, and a confidence level of 95%. 

Pregnant women were eligible for inclusion if they were in their second or third trimester and 

had no known history of chronic diseases, such as diabetes or hypertension, that could 

independently affect iron metabolism. Women with multiple pregnancies or those who had 

received iron supplementation outside of the public health programs within the last 3 months 

were excluded from the study. 

Data Collection 

Quantitative Data 

Quantitative data were collected through the following steps: 

1. Biochemical Markers: 
Blood samples were collected from each participant to measure key biochemical 

markers associated with iron deficiency anaemia. The following tests were conducted: 

o Hemoglobin (Hb) Level: Hb levels were measured using a 

hemoglobinometer. Anaemia was defined as Hb <11 g/dL, as per the World 

Health Organization (WHO) criteria for pregnancy [1]. 

o Serum Ferritin: Serum ferritin levels were measured to assess iron stores. 

Ferritin levels <12 µg/L were considered indicative of iron deficiency [2]. 

o Serum Iron and Total Iron Binding Capacity (TIBC): These tests were 

conducted to assess the bioavailability and transport capacity of iron within 

the body. 
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2. Socio-Economic and Demographic Data: 
A structured questionnaire was used to gather demographic and socio-economic 

information, including age, education, income, occupation, and housing conditions. 

Additionally, dietary intake was assessed using a 24-hour recall method, focusing on 

the consumption of iron-rich foods, including animal-based and plant-based sources 

of iron. 

Qualitative Data 

Qualitative data were collected through semi-structured interviews with 50 participants (10 

from each district, selected randomly from the study population). The interviews were 

designed to explore the following: 

 Dietary Habits: Women's perceptions of their diets during pregnancy, including 

cultural beliefs and practices that may influence food choices, especially in relation to 

iron-rich foods. 

 Healthcare Access: Experiences and challenges related to seeking antenatal care and 

adherence to public health interventions like iron supplementation. 

 Cultural Practices and Beliefs: Attitudes towards iron supplements and dietary 

changes, including any socio-cultural barriers to consuming iron-rich foods or 

adhering to prescribed supplementation regimens. 

The interviews were conducted in the local language (Hindi) by trained field investigators, 

recorded with participant consent, and transcribed verbatim for analysis. 

Data Analysis 

Quantitative Data Analysis 

Data from the biochemical tests and socio-economic questionnaires were entered into a 

database and analyzed using the Statistical Package for the Social Sciences (SPSS) version 

25. Descriptive statistics were used to determine the prevalence of anaemia and iron 

deficiency, as well as to identify patterns in socio-economic characteristics. Chi-square tests 

were employed to examine the associations between anaemia and socio-economic factors 

such as income, education, and access to healthcare. 

A logistic regression analysis was conducted to determine the independent risk factors for 

IDA, with variables including age, income, education, dietary habits, and healthcare access 

being entered into the model. A p-value of <0.05 was considered statistically significant. 

Qualitative Data Analysis 

Thematic analysis was used to analyze the qualitative data collected from the interviews. 

Transcripts were coded for recurring themes related to dietary practices, healthcare access, 

and socio-cultural barriers. The analysis was conducted in multiple stages, starting with open 

coding to identify initial themes, followed by axial coding to organize related concepts. 

NVivo software was used to assist with coding and theme development. 
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Ethical Considerations 

The study was approved by the Institutional Ethics Committee of [Institution Name]. 

Informed consent was obtained from all participants prior to data collection, and 

confidentiality was maintained throughout the study. Participants were informed that their 

participation was voluntary and that they could withdraw from the study at any time without 

consequence. The study adhered to the ethical guidelines set forth by the Declaration of 

Helsinki and the Indian Council of Medical Research (ICMR). 

Limitations 

While the cross-sectional design provided valuable insights into the prevalence and 

determinants of IDA in MP, it is important to note that this design limits the ability to 

establish causality. The study's reliance on self-reported data for dietary habits and healthcare 

access may also introduce recall bias. Additionally, the study was conducted in a specific 

period, and seasonal variations in dietary intake were not accounted for. 

 

Results 

Prevalence of Anaemia and Iron Deficiency 

The study found that the prevalence of anaemia among pregnant women in Madhya Pradesh 

(MP) was alarmingly high. Out of the 470 women surveyed, 58.7% were classified as 

anaemic, based on hemoglobin levels of less than 11 g/dL, which is the threshold set by the 

World Health Organization (WHO) for pregnancy-related anaemia [1]. Further biochemical 

testing revealed that 64.5% of the participants had iron deficiency, indicated by low serum 

ferritin levels (<12 µg/L) [2]. The prevalence of anaemia was notably higher in rural areas 

(65.1%) compared to urban areas (52.3%), suggesting that geographic and socio-economic 

factors may significantly contribute to the disparity in anaemia rates. 

Table 1: Prevalence of Anaemia and Iron Deficiency by Area 

Area Total Number of 

Women 

Anaemic Women 

(%) 

Iron Deficient Women 

(%) 

Rural 235 65.1% 68.4% 

Urban 235 52.3% 59.2% 

Total 470 58.7% 64.5% 
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Figure 1 The bar chart displays the prevalence of Anaemia and Iron Deficiency by area (Rural and Urban). The 
light blue bars represent anaemic women, and the light green bars represent iron-deficient women in each area. 

Socio-Economic Determinants of Anaemia 

The analysis identified several socio-economic factors significantly associated with a higher 

prevalence of anaemia. In particular, lower income levels, lower educational attainment, and 

poorer living conditions were strongly correlated with higher rates of anaemia and iron 

deficiency. Women from households with an income below the poverty line were 1.6 times 

more likely to be anaemic than those from higher-income households (p<0.01). Similarly, 

women with less than 5 years of formal education had a 1.4 times higher risk of anaemia 

compared to women with higher educational levels (p<0.05). 

Table 2: Association Between Socio-Economic Factors and Anaemia 

Socio-Economic Factor Anaemia Prevalence (%) Odds Ratio (OR) p-value 

Income    

Below Poverty Line 65.4% 1.6 <0.01 

Above Poverty Line 52.3% Reference  

Education    

≤ 5 Years 64.2% 1.4 <0.05 

> 5 Years 54.1% Reference  
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Dietary Patterns and Iron Intake 

Dietary patterns played a crucial role in the prevalence of iron deficiency. The majority of 

participants (72.3%) followed a vegetarian diet, which is typically low in bioavailable heme 

iron. Consumption of iron-rich foods such as meat, fish, eggs, and leafy vegetables was 

reported by only 30% of participants. Among those who consumed animal-based iron 

sources, the prevalence of anaemia was significantly lower (45.6%) compared to those who 

did not (65.3%) (p<0.01). Additionally, women who consumed tea or coffee with meals, 

which inhibits iron absorption, had a higher prevalence of iron deficiency compared to those 

who avoided these beverages during meals (66.7% vs 55.2%, p<0.05). 

Table 3: Association Between Dietary Patterns and Anaemia 

Dietary Factor Anaemia Prevalence 

(%) 

Odds Ratio 

(OR) 

p-

value 

Diet Type    

Vegetarian 65.3% 1.5 <0.01 

Non-Vegetarian 45.6% Reference  

Tea/Coffee Consumption with 

Meals 

   

Yes 66.7% 1.3 <0.05 

No 55.2% Reference  

Healthcare Access and Iron Supplementation 

Healthcare access was a significant determinant in the prevalence of anaemia. Among the 470 

participants, only 58% reported regular antenatal care visits, with a marked difference 

between rural (50%) and urban (66%) areas (p<0.01). Among those who attended regular 

antenatal visits, the prevalence of anaemia was lower (48.7%) compared to those who did not 

attend (70.1%) (p<0.01). Furthermore, adherence to the Anaemia Mukt Bharat (AMB) iron 

supplementation program was low, with only 35% of participants reporting consistent use of 

iron supplements throughout pregnancy. Non-adherence was primarily due to side effects 

(reported by 28% of participants), lack of awareness (22%), and cultural beliefs that 

discouraged the consumption of supplements (18%). 

Table 4: Healthcare Access and Iron Supplementation Adherence 

Factor Anaemia Prevalence 

(%) 

Odds Ratio 

(OR) 

p-

value 

Antenatal Care Visits    

Regular (≥4 visits) 48.7% 0.6 <0.01 

Irregular (<4 visits) 70.1% Reference  

Adherence to Iron 

Supplementation 

   

Consistent 45.2% 0.5 <0.01 

Inconsistent 72.5% Reference  
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Key Findings from Interviews 

The semi-structured interviews revealed several socio-cultural barriers to both dietary 

diversity and adherence to iron supplementation. Cultural beliefs in rural areas often 

discouraged the consumption of iron-rich foods such as meat, with many women reporting 

that it was considered "too hot" or "unhealthy" during pregnancy. Furthermore, a lack of 

knowledge about the risks of iron deficiency anaemia and the benefits of iron 

supplementation was widespread. Women often reported that they were unaware of the 

critical role of iron in pregnancy and the long-term effects of its deficiency on both maternal 

and fetal health. 

Discussion 

This study highlights the high prevalence of iron deficiency anaemia (IDA) among pregnant 

women in Madhya Pradesh (MP), with 58.7% of participants diagnosed with anaemia and 

64.5% exhibiting iron deficiency. These findings are consistent with previous studies 

indicating that anaemia during pregnancy remains a critical public health issue in India, 

particularly in socio-economically disadvantaged regions like MP [8]. The higher prevalence 

observed in rural areas, where anaemia was found in 65.1% of participants, underscores the 

significant challenges faced by rural populations in accessing adequate nutrition and 

healthcare services. This disparity between rural and urban areas reflects a larger trend 

observed in national surveys, such as the National Family Health Survey (NFHS-5), which 

reports higher anaemia rates in rural India [9]. 

The socio-economic determinants identified in this study—specifically low income and lower 

educational attainment—are key contributors to the high prevalence of IDA. Women from 

lower-income households were 1.6 times more likely to be anaemic than those from higher-

income backgrounds, which is consistent with findings from other studies that have 

highlighted the role of poverty in exacerbating nutritional deficiencies during pregnancy [10]. 

Poverty limits access to iron-rich foods and healthcare services, which are both essential for 

preventing and treating anaemia. Furthermore, women with less education had a 1.4 times 

higher risk of anaemia, which further reinforces the notion that education plays a crucial role 

in health outcomes, particularly in rural areas where access to health education is often 

limited [11]. 

Dietary habits emerged as a significant determinant of anaemia, particularly the prevalence of 

vegetarian diets, which was associated with higher anaemia rates. As most women in the 

study (72.3%) followed a vegetarian diet, the lack of bioavailable iron from animal-based 

sources may explain the high prevalence of iron deficiency in the population. Previous 

research has demonstrated that diets high in plant-based foods but low in heme iron—found 

in meat, fish, and poultry—are inadequate for meeting the increased iron requirements during 

pregnancy [12]. The importance of dietary diversity in preventing anaemia during pregnancy 

has been well-established, and efforts to promote the consumption of iron-rich foods such as 

meat, eggs, and leafy vegetables are essential for improving maternal nutrition [13]. 

The findings of this study also indicate that healthcare access plays a critical role in managing 

anaemia. Women who attended regular antenatal care visits had a significantly lower 

prevalence of anaemia (48.7%) compared to those who did not attend (70.1%). This finding 

highlights the importance of regular monitoring and iron supplementation during pregnancy, 

which are essential components of antenatal care. The low adherence to the Anaemia Mukt 
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Bharat (AMB) iron supplementation program observed in this study—despite its 

availability—suggests that challenges such as side effects, lack of awareness, and cultural 

barriers to iron supplementation are limiting the program's effectiveness [14]. Studies from 

other regions have similarly reported that adherence to iron supplementation programs is 

often low, particularly in rural and low-income areas, due to cultural beliefs, poor health 

education, and the side effects of iron supplements, such as nausea and constipation [15]. 

Cultural practices also played a significant role in shaping dietary choices and healthcare 

practices among participants. Many women in rural MP reported avoiding iron-rich foods 

like meat and leafy vegetables due to cultural beliefs that associated them with "heat" or 

"unhealthiness" during pregnancy. Such cultural barriers have been identified in other studies 

as key factors influencing dietary habits during pregnancy in India [16]. Additionally, the 

lack of awareness about the risks of iron deficiency and the importance of iron 

supplementation highlights the need for comprehensive health education programs tailored to 

local cultural contexts. Addressing these cultural barriers through community-based health 

education could improve compliance with dietary and supplementation guidelines, thereby 

reducing the prevalence of anaemia. 

In conclusion, this study provides valuable insights into the multi-faceted factors contributing 

to the high prevalence of IDA among pregnant women in Madhya Pradesh. The findings 

emphasize the need for targeted interventions that address socio-economic, dietary, 

healthcare, and cultural barriers to effectively reduce anaemia. Improving access to iron-rich 

foods, enhancing healthcare infrastructure, and providing culturally sensitive health education 

are essential steps towards achieving better maternal and fetal health outcomes. Moreover, 

strengthening the AMB program by addressing the challenges of adherence and improving its 

reach in rural areas is crucial for mitigating the anaemia burden in MP. 

Conclusion 

This study underscores the critical public health issue of iron deficiency anaemia (IDA) 

among pregnant women in Madhya Pradesh, where over half of the pregnant women are 

affected. Socio-economic factors such as low income, limited education, and poor dietary 

practices, particularly vegetarian diets, contribute significantly to the high prevalence of IDA. 

Additionally, inadequate healthcare access and cultural barriers to iron supplementation 

further exacerbate the problem. To reduce anaemia rates, targeted interventions are needed, 

including improved access to iron-rich foods, better healthcare infrastructure, and culturally 

sensitive health education programs. Strengthening adherence to the Anaemia Mukt Bharat 

(AMB) program and addressing socio-cultural barriers will be critical to improving maternal 

and fetal health outcomes in the region. 
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