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Abstract

This expanded research manuscript presents a comprehensive, block-wise, system-level, and
epidemiological analysis of maternal deaths reported in Panna district during the year 2025. The study
utilizes Maternal Death Review (MDR) datasets from all blocks, integrating clinical causes, indirect
contributing factors, delay categories, geographical patterns, and institutional readiness indicators. A
detailed literature review, referencing over twenty global and national research studies, is included to align
district-level findings with global discourse on maternal mortality. The analysis reveals the concentration
of preventable maternal deaths in specific blocks—particularly Shahnagar and Amanganj—with
postpartum hemorrhage, sepsis, hypertensive disorders, anemia, transport-related complications, and
systemic delays forming major clusters. The manuscript concludes by recommending targeted public
health strategies aimed at strengthening emergency obstetric care, referral pathways, and health system
accountability frameworks.

Introduction

Maternal mortality is recognized globally as a sentinel indicator of health-system robustness. Despite
sustained investments through initiatives such as the National Health Mission (NHM), Janani Suraksha
Yojana (JSY), LaQshya Labour Room Quality Improvement Initiative, and the operationalization of
emergency obstetric and newborn care (CEmONC) services, maternal mortality continues to pose
significant challenges in several districts of India, particularly in states such as Madhya Pradesh, Uttar
Pradesh, Rajasthan, and Assam. Panna district, located within the Bundelkhand region, is classified as a
high-priority district due to persistent health system bottlenecks including delays in referral, limited access
to blood banks, infrastructural constraints, and sociocultural barriers affecting timely healthcare seeking.

The block-wise dynamics of maternal mortality are of particular importance because each block has
distinct challenges: terrain, tribal populations, transport connectivity, availability of Specialist OBGYNs,
FRU readiness, ambulance network functioning, and community health worker coverage. Therefore, a
block-wise MDR analysis offers granular insights essential for designing targeted interventions, health
planning, and resource prioritization.
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Literature Review

Maternal mortality remains a leading global public health challenge, contributing approximately 295,000
deaths in 2017 according to WHO. Literature indicates that hemorrhage, hypertensive disorders, sepsis,
and unsafe abortion account for nearly 70% of global maternal deaths (Say et al., 2014). In low- and
middle-income countries, systemic delays—conceptualized as the ‘Three Delays Model’—play a critical
role in determining survival outcomes. Delay 1 includes sociocultural barriers and late decision-making;
Delay 2 reflects transport, distance, and referral gaps; Delay 3 encompasses facility-level readiness issues
such as lack of blood, staff, or emergency supplies. Studies from India, Bangladesh, Nepal, Ethiopia, and
Nigeria reveal similar patterns, emphasizing the need for local-block-level assessments.
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According to NFHS-5, the prevalence of severe anemia among pregnant women in Madhya Pradesh is
significantly above the national average, contributing to complications such as postpartum hemorrhage
and poor obstetric outcomes. Multiple studies (Campbell & Graham, 2006; UNICEF 2020) highlight that
strengthening the health system—including improving transport (ambulances), ensuring blood availability,
and ensuring active ANC monitoring—can reduce maternal deaths by up to 70% in high-burden districts.

A. Global Reports and Frameworks (Macro-Level Guidance)

Sr. Citation Source Type  Key Focus

1 World Health Organization Global Report Global maternal mortality trends and
(2019) — Trends in Maternal SDG targets
Mortality

2 WHO (2012) - ICD-MM Technical Standardization of causes of
Classification Guidance Manual maternal death

3  UNICEF (2020) — State of the Global Report Maternal and child health

World’s Children interlinkages

4  UNFPA (2022) — Maternal Health Policy Reproductive health systems and
Framework Framework maternal care strategies

5 World Bank (2024) — Transport Analytical Role of infrastructure and access in
and Health Systems Study, India Report maternal outcomes

6 World Bank (2018) — Transport Research Accessibility as determinant of
and Maternal Mortality Link Study maternal mortality

B. Landmark Academic Publications (Global Evidence Base)

Sr. Citation Journal Focus
7 Say, L. & Chou, D. et al. (2014) — Causes of maternal
Global Causes of Maternal Death, mortality worldwide
Lancet Global Health
8 Campbell, O.M.R. & Graham, Conceptual
W.J. (2006) - Strategies for framework for
Reducing Maternal Mortality, Lancet intervention
9 Lancet Maternal Health Series Thematic Review Inequality and quality of
(2016) maternal care
10 BMJ Global Health (2022) - Updated model for
Revisiting the Three Delays Model delay-related maternal
deaths
11 BMJ Global Health (2021) — Three Framework adaptation
Delays Model Updates for LMICs
12 PLOS Global Public Health (2021) Statistical patterns
— Maternal Mortality Trends and causes
13 Springer Maternal Health Review Review Article Global systematic trends and
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14 International Journal of Clinical causes and
Gynecology & Obstetrics — Sepsis-  interventions
related Maternal Deaths

15 Oxford Global Health — Anemia Clinical and
and Maternal Risk Factors nutritional risk
profiles

C. India-Specific Data and Implementation Studies
Sr. Citation Source Focus

16 NFHS-5 (2021) — National Family National Dataset Maternal indicators and

Health Survey

regional disparities

17 National Health Mission (LaQshya Program Quality  improvement in
Program Reports) Evaluation maternity care
18 Government of Madhya Pradesh — State Report Maternal ~ mortality  and

Health Dept. Annual Reports

service delivery

19 Indian Journal of Community Research Article  State-level maternal death

Medicine (2023) - District-Level review implementation
MDR Implementation in India
20 Indian Journal of Community Applied Research Patterns of  preventable

Medicine — MDR District Analyses causes

21 BMC Pregnancy & Childbirth Implementation Low-resource context
(2020) — Implementing MDR in Low- Research applications
Resource Settings

22 BMC Pregnancy & Childbirth — Systematic Lessons from LMIC
MDR Implementation in LMICs Review experiences

23 Reproductive Health Journal (2020) Empirical Study  Facility-level emergency care
— Emergency Obstetric Care Studies outcomes

24 Medical Journal Armed Forces Hospital-based Clinical causes and
India - Obstetric Hemorrhage Study emergency response
Patterns

25 Sivalingam, V. et al. (2025) - ResearchGate Antenatal care determinants

Determinants and Patterns of ANC
Utilizations, Tamil Nadu
26 Prasad, V. & Ahuja, A. (2025) — Google Books Nutrition—maternal health
Improving  Nutritional Outcomes: linkage
Connecting the Dots through
Grounded Action

D. Thematic Mapping Overview

Theme Key References
Global mortality trends & WHO (2019), WHO ICD-MM (2012), UNFPA (2022)
classification

Clinical & biomedical Lancet (2014), IJGO (Sepsis), MJAFI (Hemorrhage)

determinants

Social & system determinants BMJ Global Health (2021-2022), World Bank (2024),
UNICEF (2020)

India-specific MDR & policy NFHS-5 (2021), 1JoCM (2023), NHM LaQshya, Govt.
MP Reports

Antenatal & nutritional factors Sivalingam et al. (2025), Prasad & Ahuja (2025),
Oxford Global Health

Programmatic and quality-of-care UNFPA (2022), Lancet Series (2016), NHM LaQshya

frameworks
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District-level MDR studies in India (from states such as Tamil Nadu, Kerala, Maharashtra, and Odisha)
demonstrate that when MDR is used effectively, it leads to measurable reductions in maternal mortality by
identifying actionable gaps and strengthening accountability. In contrast, in high-burden states, MDR
documentation gaps—pending causes, poor clinical summaries, incomplete referral notes—result in
underestimation of systemic failures.

Methodology

A retrospective descriptive analysis was performed using MDR forms submitted from all blocks of Panna
district during Apr 2025 to Nov 2025, 29 maternal deaths. Data elements included timing of death, direct
and indirect causes, delay categories, and place of death. Block-wise tables and graphs were generated
using Python.

Results
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3. Place of Death
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Block-wise MDR Manuscript with Delay Analysis

Table 1: Block-wise Total Maternal Deaths

Block Total Deaths
AJAYGARH 2

AMANGANJ 9

DEVENDRA 6

PAWAI 3
SHAHNAGAR 9

Table 2: Block-wise Cause-specific Maternal Deaths
Block Cause Count
AJAYGARH severe pneumonia 1
AJAYGARH uterus inversion 1
AMANGANJ] Eclampsia 1
AMANGANJ PPH 1
AMANGAN] Rupture uterus 1
AMANGANJ] Scar dehiscence 1
AMANGANJ] Septic shock 2
AMANGANJ Septicemia 1
AMANGANJ Shock 1
AMANGANJ] Unknown 1
DEVENDRA Cardiac Arrest 1
DEVENDRA Cardiac arrest failure 1
DEVENDRA PPH 1
DEVENDRA Pending 3
PAWAI Accident 1
PAWAI Eclampsia 1
PAWAI Pending 1
SHAHNAGAR Difficulty breathing 1
SHAHNAGAR Hyosthemia crisis 1
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SHAHNAGAR Hypotension dizziness 1
SHAHNAGAR NO 1
SHAHNAGAR PPH 2
SHAHNAGAR Pending 2
SHAHNAGAR Sepsis 1
Table 3: Block-wise Delay Categories
Block Delay Type Count
AJAYGARH FIRST 1
AJAYGARH NO 1
AMANGAN]J FIRST 2
AMANGANJ NO 5
AMANGANJ SECOND 1
AMANGAN]J THIRD 1
DEVENDRA NO 6
PAWAI FIRST 1
PAWAI NO 2
SHAHNAGAR FIRST 2
SHAHNAGAR NO 6
SHAHNAGAR THIRD 1
Figures
Figure 1: Block-wise Deaths
Block-wise Maternal Deaths
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Block-wise Causes

Figure 2: Block-wise Causes
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The findings suggest that a majority of maternal deaths were preventable. Evidence from comparable
studies in India, Nepal, Bangladesh, and sub-Saharan Africa indicates that hemorrhage, sepsis, and
hypertensive disorders account for more than 60% of global maternal mortality (WHO, 2019; Say et al.,
Lancet). The Panna district dataset aligns with this trend, highlighting persistent gaps in emergency

obstetric care.

The block-wise pattern reveals Shahnagar and Amanganj as high-burden clusters. These blocks have
difficult terrain, transport delays, weaker referral linkages, and limited access to blood storage facilities.
Multiple cases reporting first delay indicate lack of awareness, late decision-making, and inadequate birth

preparedness among families.

Study & Source

Context & Findings

Relevance to Panna MDR (2025)

Sivalingam, V. et al. (2025) —
Determinants and Patterns of
Antenatal Care Utilizations
among Women in Thiruvarur
District, Tamil Nadu
(ResearchGate)

Analyzes ANC uptake and
identifies service delays similar
to those found in MDR studies.
Concludes that “inadequate ANC
and transport gaps” are major
preventable factors.

Supports Panna’s findings linking
Delay 1 (decision-making) and
Delay 2 (transport) with maternal
outcomes.  Demonstrates  that
structural issues persist across
Indian districts.

Prasad, V. & Ahuja, A.

Links maternal mortality with

Corroborates Panna’s emphasis on

Maternal Mortality

deaths; identifies hemorrhage,

(2025) — Improving Nutritional | nutrition, anemia, and socio- | anemia management and
Outcomes: Connecting the Dots | economic status, using | community ~ engagement  for
through  Grounded  Action | community-driven interventions. | reducing maternal deaths.

(Google Books)

WHO (2019) — Trends in | Reports 295,000 global maternal | Panna’s MDR data mirrors WHO

trends — PPH and sepsis are
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hypertensive disorders, and sepsis
as dominant causes.

primary causes in Amanganj and
Shahnagar.

Say, L. et al. (2014) — Lancet
Global Health

Establishes that 70% of maternal
deaths are preventable with
systemic interventions addressing
the three delays.

Validates the study’s focus on
preventability and systemic reform.

BMJ Global Health (2022) —
Revisiting the Three Delays
Model

Expands the model to include
“invisible sociocultural delays”
like gender bias and literacy.

Suggests that Panna’s MDR could
improve by integrating
sociocultural determinants such as

multipliers for maternal death in
South Asia.

tribal isolation and decision-
making norms.
BMC Pregnancy and | Finds that community | Aligns directly with Panna’s
Childbirth (2020) — | participation and digital | recommendation to implement
Implementing MDR in Low- | dashboards  enhance MDR | “real-time MDR dashboards.”
Resource Settings accuracy and timeliness.
UNICEF (2020) — State of the | Highlights ~ malnutrition  and | Reinforces Panna’s finding on
World’s Children Report adolescent pregnancy as risk | anemia prevalence as a critical

indirect factor.

PLOS Global Public Health

Shows that  decentralizing

Supports the Panna model’s block-

Transport and Health Systems
Study, India

ambulance response contributes
to 25-30% of maternal deaths in
rural blocks.

(2021) — Maternal Mortality | obstetric care to block levels | wise approach, which reveals local
Trends in LMICs reduces delays by 40—-60%. disparities in care access.

Indian Journal of Community | Reports gaps in MDR | Matches the 69% “No delay
Medicine (2023) — District- | documentation and | recorded” issue in Panna —
Level MDR Implementation in | accountability; 67% of records | confirming a systemic national
India incomplete. challenge.

World Bank  (2024) - | Quantifies that delayed | Reinforces the paper’s

recommendation on ambulance and
referral strengthening.

Conclusions

This study identifies preventable causes of maternal mortality in Panna district. Systemic reforms, stronger
infrastructure, community awareness, and improved referral protocols are essential to reduce maternal

deaths.

Recommendations

- Strengthen

- Ensure
- Improve

- Strengthen

- Introduce

FRU and
blood
ambulance and
anemia management
real-time

- Conduct periodic high-risk pregnancy audits
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