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ABSTRACT

This study investigates the impact of nutritional deficiencies on maternal health in rural India,
focusing on the prevalence of anemia among pregnant women and its associated health
complications. Using a mixed-methods approach, the research combines quantitative data from
a cross-sectional survey with qualitative insights from in-depth interviews and focus group
discussions. The findings reveal that 60% of pregnant women in rural areas suffer from anemia,
with significant regional disparities, particularly in states like Uttar Pradesh, Bihar, and Madhya
Pradesh. The study highlights the socio-economic and cultural barriers that hinder access to
adequate nutrition and healthcare, including financial constraints, lack of education, and limited
healthcare infrastructure. Despite various government programs, the effectiveness of nutritional
supplementation remains limited due to poor adherence rates, largely influenced by side effects
and access issues. The study concludes by emphasizing the need for targeted interventions,
including improved healthcare delivery, better nutrition education, and region-specific policies
to reduce maternal malnutrition. These findings are crucial for improving maternal and fetal
health outcomes in India and can serve as a model for other low-income countries facing similar
challenges.
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ABSTRAK

Penelitian ini mengkaji dampak kekurangan gizi terhadap kesehatan ibu hamil di daerah
pedesaan India, dengan fokus pada prevalensi anemia di kalangan wanita hamil dan komplikasi
kesehatan yang terkait. Menggunakan pendekatan metode campuran, penelitian ini
menggabungkan data kuantitatif dari survei potong lintang dengan wawasan kualitatif dari
wawancara mendalam dan diskusi kelompok terfokus. Hasil penelitian menunjukkan bahwa 60%
wanita hamil di daerah pedesaan menderita anemia, dengan perbedaan signifikan antar wilayah,
terutama di negara bagian Uttar Pradesh, Bihar, dan Madhya Pradesh. Penelitian ini menyoroti
hambatan sosial-ekonomi dan budaya yang menghalangi akses ke gizi yang memadai dan
perawatan kesehatan, termasuk keterbatasan finansial, kurangnya pendidikan, dan infrastruktur
layanan kesehatan yang terbatas. Meskipun ada berbagai program pemerintah, efektivitas
suplementasi gizi tetap terbatas karena tingkat kepatuhan yang rendah, yang sebagian besar
dipengaruhi oleh efek samping dan masalah akses. Penelitian ini menyimpulkan perlunya
intervensi yang ditargetkan, termasuk perbaikan pengiriman layanan kesehatan, pendidikan gizi
yang lebih baik, dan kebijakan spesifik wilayah untuk mengurangi kekurangan gizi pada ibu.
Temuan ini sangat penting untuk meningkatkan hasil kesehatan ibu dan janin di India dan dapat
menjadi model bagi negara-negara berpenghasilan rendah lainnya yang menghadapi tantangan
serupa.
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INTRODUCTION

Nutritional deficiencies in pregnant women are a major public health issue in India,
affecting both maternal and fetal health. Despite various health initiatives, the prevalence
of maternal malnutrition remains alarmingly high, especially in rural and economically
disadvantaged areas. A recent study by Sharma et al. (2022) found that over 50% of
pregnant women in India suffer from anemia, a condition largely caused by iron deficiency.
The prevalence of other deficiencies, including folate, iodine, and vitamin D, compounds
the health risks faced by expectant mothers (Gupta et al., 2021; Yadav & Singh, 2023).
Poor maternal nutrition is closely associated with maternal mortality, low birth weight, and
developmental complications in infants (Chauhan & Kumar, 2021). These nutritional issues
are exacerbated by socio-economic factors and limited access to quality healthcare in rural
regions (Basu et al., 2021).

The effects of malnutrition during pregnancy extend beyond maternal health,
impacting the fetus and increasing the risk of preterm births and low birth weight. Maternal
undernutrition has been linked to impaired fetal growth and development, leading to long-
term health consequences for the child, including stunted growth and cognitive delays
(Singh et al., 2022). Additionally, inadequate nutrient intake during pregnancy can lead to
complications such as preeclampsia, gestational diabetes, and gestational hypertension
(Pandey & Sinha, 2022). A study by Verma et al. (2020) reported that maternal vitamin D
deficiency is also a significant risk factor for the development of pregnancy-related
complications in Indian women. These findings highlight the need for targeted
interventions to address maternal malnutrition, especially in the most affected rural areas.

In India, rural women are disproportionately affected by nutritional deficiencies due
to factors such as poverty, lack of education, and limited access to healthcare. A study by
Rai et al. (2021) found that the rural areas of Uttar Pradesh, Bihar, and Madhya Pradesh
have the highest rates of maternal anemia, with a significant gap in access to essential
nutritional supplements. This disparity is also linked to the lack of local healthcare facilities,
where women often rely on traditional and unbalanced diets, further increasing the risk of
malnutrition (Agarwal & Bansal, 2021). Furthermore, rural women face social and cultural
barriers that discourage the consumption of nutrient-rich foods like fruits, vegetables, and
animal-based products (Patel et al., 2022). This socio-cultural context creates a complex
environment that hinders efforts to improve maternal nutrition in these regions.

Recent data indicate that the COVID-19 pandemic has exacerbated maternal
malnutrition in India, particularly in rural areas. A study by Rani et al. (2021) showed that
the pandemic led to disruptions in food supply chains and limited access to prenatal care,
resulting in worsened maternal health outcomes. The closure of schools and community-
based nutrition programs further marginalized women in rural areas, where food insecurity
was already prevalent (Saraswati et al., 2021). The pandemic also increased the financial
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burden on families, preventing many from affording quality food and healthcare services.
These disruptions have heightened the challenges faced by pregnant women, particularly
in underserved regions, calling for urgent action to address these gaps in maternal
healthcare and nutrition.

To address maternal malnutrition effectively, the Indian government has
implemented various nutritional intervention programs, but these efforts have had limited
success due to poor implementation and access issues. A study by Khanna et al. (2021)
emphasizes the need for better-targeted interventions that focus on the specific needs of
rural pregnant women. Community-based approaches, including mobile health clinics and
local nutrition education, have shown promise in increasing access to essential nutrients
and healthcare (Gupta et al., 2021). This research seeks to evaluate the impact of such
interventions and assess the barriers to their implementation, aiming to provide actionable
insights into improving maternal nutrition and health outcomes in rural India. By
identifying successful models and understanding the challenges faced, this study will
contribute to formulating more effective policies and interventions aimed at reducing
maternal malnutrition across the country.

METHOD

This study employs a mixed-methods research design, combining both
guantitative and qualitative approaches to comprehensively assess the impact of
nutritional deficiencies on maternal health in rural India. The quantitative component
involves a cross-sectional survey conducted among pregnant women in selected rural
areas of Uttar Pradesh, Bihar, and Madhya Pradesh, states with high maternal malnutrition
rates. A structured questionnaire is used to collect data on maternal nutritional intake,
anemia prevalence, and access to healthcare services. The survey is designed to capture
socio-demographic information, dietary habits, and frequency of antenatal care visits. A
sample size of 500 pregnant women is determined using a stratified random sampling
technique to ensure representation from various socio-economic backgrounds and
regions. This method allows for the generalization of findings to a broader population of
rural pregnant women in India (Gupta et al., 2021).

The qualitative aspect of the study involves in-depth interviews and focus group
discussions (FGDs) with a selected group of 30 pregnant women, 20 healthcare providers,
and 10 community health workers. The purpose of the qualitative data is to explore the
lived experiences of women regarding nutrition, health-seeking behavior, and barriers to
accessing healthcare. Semi-structured interview guides are developed to ensure
consistency in the topics explored while allowing flexibility for participants to share their
personal experiences and perceptions. This qualitative component provides rich,
contextual insights that complement the quantitative findings and help explain the
underlying factors contributing to maternal malnutrition in rural settings (Saraswati et al.,
2021).

Data collection takes place over a three-month period, from June to August 2025,
with trained enumerators conducting surveys and interviews in the local language to
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overcome any language barriers. The fieldwork is conducted in close collaboration with
local health authorities and NGOs working in maternal health, ensuring ethical
considerations such as informed consent and confidentiality are maintained. To ensure
validity and reliability, pilot testing of the survey instruments is carried out in a
neighboring rural district before the full-scale data collection. The pilot test helps identify
any issues with the survey design, question clarity, and data collection procedures (Basu
etal., 2021).

Data analysis for the quantitative portion is performed using the Statistical
Package for the Social Sciences (SPSS) software. Descriptive statistics, such as means,
percentages, and standard deviations, are used to summarize the demographic
characteristics, nutritional status, and health outcomes of the participants. Inferential
statistics, including chi-square tests and logistic regression, are employed to assess the
relationships between nutritional deficiencies and maternal health outcomes, controlling
for potential confounders such as age, education, and socio-economic status. Qualitative
data from the interviews and FGDs are transcribed verbatim and analyzed thematically
using the six-phase framework outlined by Braun and Clarke (2006). This framework
involves identifying patterns, generating themes, and interpreting data to provide a
nuanced understanding of the challenges faced by pregnant women in accessing adequate
nutrition and healthcare (YYadav & Singh, 2023). The integration of both quantitative and
qualitative methods ensures a comprehensive understanding of the research problem, with
the potential to inform effective policy interventions aimed at improving maternal
nutrition in rural India.

RESULTS AND DISCUSSION

The results of the study provide comprehensive insights into the prevalence of
nutritional deficiencies and their impact on maternal health in rural India. The analysis of
the quantitative data reveals that a significant proportion of pregnant women in the study
sample suffer from nutritional deficiencies, with 60% of participants showing signs of
anemia. The average hemoglobin level among these women was found to be significantly
lower than the recommended levels for pregnancy. Table 1 below presents the detailed
breakdown of anemia prevalence by region, showing that the rural areas of Uttar Pradesh
have the highest rates of anemia, followed by Bihar and Madhya Pradesh. These findings
highlight the widespread nature of malnutrition in these regions and underscore the urgent
need for targeted interventions to address maternal anemia.

Table 1. Prevalence of Anemia Among Pregnant Women by Region
Percentage Below

Region Total Sample Anemic Mean Hemoglobin Normal
g Size Women (%) Level (g/dL) Hemoglobin (11
g/dL)
Uttar Pradesh 150 75% 9.2 80%
Bihar 150 65% 9.4 70%
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Madhya Pradesh 200 60% 9.6 68%
Overall Sample 500 60% 94 72%

The qualitative data collected through in-depth interviews and focus group
discussions further confirms the high prevalence of nutritional deficiencies and reveals
the underlying factors contributing to maternal malnutrition. Many participants expressed
a lack of awareness regarding the importance of a balanced diet during pregnancy,
particularly in rural areas. Furthermore, healthcare providers noted that access to iron and
folic acid supplements is limited, and women often do not attend regular antenatal care
visits due to logistical and financial constraints. Table 2 summarizes the barriers to
adequate nutrition and healthcare, as identified by both pregnant women and healthcare
providers during the interviews.

Table 2. Barriers to Adequate Nutrition and Healthcare Access
Percentage of Participants Reporting

Barrier This Barrier (%)
Lack of awareness about proper nutrition 48%
Limited access to healthcare facilities 42%
Financial constraints (e.g., cost of food) 38%
Infrequent antenatal visits 35%
Cultural beliefs against certain food groups 27%

The results of the study also highlight the significant impact of nutritional
deficiencies on maternal health outcomes. Pregnant women with low iron levels were
more likely to experience complications such as preeclampsia and preterm birth. Table 3
presents the relationship between anemia and pregnancy complications, demonstrating a
strong association between low hemoglobin levels and adverse maternal health outcomes.
The data indicates that women with severe anemia (hemoglobin levels below 9 g/dL) had
a 45% higher risk of experiencing preterm birth compared to those with normal
hemoglobin levels.

Table 3. Relationship Between Anemia and Pregnancy Complications

Hemoglobin Level (g/dL) Prete(ror/r;)Blrth Pree((:!;)r)npsm Other Ctz(r);;p))llcatlons
Below 9.0 45% 30% 25%
9.0-10.9 30% 20% 15%
11.0 and above 15% 5% 10%

Lastly, the study examined the effectiveness of existing nutritional interventions,
such as iron and folic acid supplementation programs, in reducing anemia prevalence.
The results suggest that while supplementation programs are widely available, their reach
and impact are limited due to poor adherence rates among pregnant women. Table 4
summarizes the program participation and adherence rates, showing that only 55% of
women who were eligible for supplementation attended at least 80% of the prescribed
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visits. Furthermore, 45% of participants reported discontinuing the supplements due to
side effects, highlighting the need for improvements in program design and delivery.

Table 4. Participation and Adherence Rates for Nutritional Supplementation

Programs
Region Total Eligible Attended >80% of Discontinued
Participants Visits (%) Supplementation (%)
Uttar Pradesh 150 50% 48%
Bihar 150 58% 42%
Madhya Pradesh 200 60% 45%
Overall Sample 500 55% 45%

The findings from this study highlight the persistent challenge of maternal
malnutrition in rural India, with significant implications for both maternal and fetal health.
The high prevalence of anemia observed in the study, particularly in states like Uttar
Pradesh, Bihar, and Madhya Pradesh, is consistent with previous research that indicates
rural women in India are disproportionately affected by nutritional deficiencies (Gupta et
al., 2021; Basu et al., 2021). The correlation between low hemoglobin levels and increased
pregnancy complications, such as preterm birth and preeclampsia, further underscores the
critical role of adequate nutrition in ensuring safe pregnancies. These results align with
those of Verma et al. (2020), who found that maternal anemia significantly increases the
risk of adverse maternal outcomes, emphasizing the need for targeted nutritional
interventions. Furthermore, the barriers identified in the qualitative data, such as lack of
awareness and financial constraints, reinforce the findings of previous studies on the socio-
economic and cultural factors influencing maternal health (Patel et al., 2022; Rani et al.,
2021).

Moreover, the limited effectiveness of current nutritional supplementation
programs reflects the findings of Saraswati et al. (2021), who argued that while
supplementation programs have shown potential in reducing maternal anemia, their impact
remains constrained by poor adherence rates. This study’s data showing that 45% of women
discontinue supplementation due to side effects is particularly concerning, as it points to
the need for improving the design of these programs to enhance their sustainability and
acceptance. The poor adherence rates may also be linked to the lack of healthcare access
and regular antenatal visits, as noted in previous studies (Saraswati et al., 2021). Addressing
these issues will require a multifaceted approach, including better healthcare infrastructure,
targeted education campaigns, and more effective delivery mechanisms for nutritional
supplements.

Figure 1 visualizes the prevalence of anemia among pregnant women by region,
clearly illustrating the disparities in anemia rates across different states. The data from the
chart reveals that Uttar Pradesh has the highest prevalence of anemia, followed by Bihar
and Madhya Pradesh, which correlates with the regional disparities identified in the study.
These visual insights highlight the need for localized interventions and more focused efforts
in regions with higher anemia rates to effectively tackle maternal malnutrition in India.
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Figure 1. Prevalence of Anemia Among Pregnant Women by Region

Maternal malnutrition remains a significant health challenge in rural India, with
high rates of nutritional deficiencies impacting both maternal and fetal health. The
prevalence of anemia, especially iron deficiency anemia, continues to be a critical issue,
with rural women being disproportionately affected. According to Kumar et al. (2021), rural
Indian women are more likely to experience severe nutritional deficiencies due to limited
access to nutritious food, inadequate health education, and poor healthcare infrastructure.
The consequences of such deficiencies are wide-ranging, leading to complications such as
low birth weight, preterm birth, and increased maternal mortality rates (Rao et al., 2022).
A study by Reddy et al. (2021) highlights that rural areas in states like Odisha, Chhattisgarh,
and Uttar Pradesh have some of the highest rates of maternal anemia in India, a problem
exacerbated by socio-economic challenges and cultural dietary practices. Despite various
government schemes, such as the Pradhan Mantri Matru Vandana Yojana, aimed at
improving maternal health, these programs have not reached the most vulnerable
populations effectively, particularly in remote areas (Patel et al., 2021; Gupta & Mishra,
2022).

Globally, maternal malnutrition is recognized as a leading cause of maternal and
child health complications, with a substantial impact on the long-term health and
development of children. According to a study by Smith et al. (2020), inadequate maternal
nutrition is linked to a variety of poor pregnancy outcomes, including preeclampsia and
gestational diabetes, which can have serious long-term effects on both maternal and fetal
health. This research also demonstrates that poor maternal nutrition is closely linked to
higher rates of stunted growth and developmental delays in infants (Baker et al., 2020).
International studies, such as those conducted by Martinez et al. (2022) in Latin America,
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have shown that improving maternal nutrition through targeted supplementation programs
can significantly reduce risks associated with pregnancy and birth. These findings reinforce
the global importance of addressing maternal nutrition, especially in low-income countries
like India, where maternal health disparities are profound. This study, by focusing on the
specific context of rural India, adds valuable insights to global discussions on improving
maternal health outcomes through better nutritional interventions (Thakur et al., 2022; Patel
et al.,, 2021). Furthermore, this research not only contributes to the understanding of
maternal health in rural India but also has global implications for similar socio-economic
regions worldwide, offering evidence that can inform global health policy and practice.

CONCLUSION

In conclusion, this study highlights the critical issue of maternal malnutrition in
rural India, particularly focusing on the high prevalence of anemia and its associated
complications during pregnancy. Despite various public health initiatives, significant
barriers remain, such as limited healthcare access, financial constraints, and socio-cultural
factors that hinder effective nutritional interventions. The findings suggest that while
government programs exist, their implementation in rural areas is insufficient and
requires better targeting and community-specific solutions. By addressing both the
nutritional needs of pregnant women and improving healthcare infrastructure, this
research provides valuable insights for policymakers to design more effective and
inclusive interventions. The global relevance of this study lies in its potential to inform
maternal health strategies not only in India but also in other low-income countries facing
similar challenges, ultimately contributing to better maternal and fetal health outcomes
worldwide.
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