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Abstract

Maternal mortality remains a significant public health challenge, particularly in rural Nigeria,
where women face disproportionate risks during pregnancy and childbirth due to limited access to
skilled obstetric care. While socio-economic, cultural, and health system-related factors are well-
documented contributors to maternal death, biological and anatomical influences, specifically
pelvic anatomical variations, have received less attention. This study investigates the role of
community-level anatomical variations, particularly pelvic morphology, in influencing obstructed
labor, referral delays, and maternal mortality in rural Nigeria. Through a mixed-methods approach
combining quantitative and qualitative data from six Nigerian geopolitical zones, the study
examines the prevalence of pelvic anatomical types, the occurrence of obstructed labor, and the
systemic delays in seeking and receiving appropriate care. The findings reveal that pelvic
anatomical risks, particularly the prevalence of android and anthropoid pelvis types in certain
regions, significantly increase the likelihood of obstructed labor. Additionally, delayed decision-
making, transportation barriers, and inadequate health system infrastructure exacerbate these risks,
contributing to high maternal mortality rates. This study highlights the need for targeted
interventions that integrate anatomical screening with improved referral systems, community
awareness, and enhanced health facility capacity to reduce maternal deaths in rural Nigeria.

Keywords: Maternal Mortality, Pelvic Anatomy, Obstructed Labor, Referral Delays, Rural Nigeria

1. INTRODUCTION

Maternal mortality presents a persistent public health challenge in Nigeria, especially in rural areas
with limited access to skilled obstetric care, hence contributing disproportionately to global
maternal mortality rates as reported by the World Health Organization (2023). While there has
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been extensive analysis of socioeconomic, health system, and cultural factors, insufficient
attention has been given to biological and anatomical influences on maternal outcomes. A
significant yet underexplored element is the community-level anatomical variation in pelvic
morphology among women in rural populations. These variations, shaped by genetics, nutrition,
and environmental factors, critically influence labor and delivery.

Research indicates specific pelvic shapes correlate with increased risks of cephalopelvic
disproportion and obstructed labor, primary causes of maternal morbidity and mortality in low-
resource settings (Harrison & Goldenberg, 2021; Betran et al., 2023). In rural Nigeria, where labor
may occur outside health facilities, these anatomical risks often go unrecognized until they pose
life-threatening challenges. Obstructed labor significantly contributes to maternal deaths,
frequently leading to severe complications such as uterine rupture, hemorrhage, and sepsis (NPC
& ICF, 2019; WHO, 2023). An anatomical mismatch between the fetal head and maternal pelvis
frequently underpins these tragic cases.

The lack of access to antenatal imaging and qualified birth attendants prevents timely identification
of women with heightened anatomical risks, further exacerbated by “the three delays” in
healthcare—decision-making, transportation, and referral, all notably exacerbated in rural settings
(Thaddeus & Maine, 1994; Banke-Thomas et al., 2022). Recent evidence indicates that conditions
such as maternal undernutrition, adolescent pregnancy, and chronic childhood illnesses prevalent
in rural communities may adversely affect pelvic development, potentially leading to unfavorable
pelvic dimensions in adulthood (Karra et al., 2022; Wells et al., 2020).

These anatomical vulnerabilities interact with systemic barriers, including inadequate road
infrastructure and weak referral protocols, cultivating a cascade of risks culminating in avoidable
maternal deaths. Nevertheless, existing maternal health interventions primarily center on
improving service delivery without adequately considering biological risks at the community level.
This study intends to examine pelvic anatomical variations and their implications for obstructed
labor, referral delays, and maternal mortality in rural Nigeria. By integrating anatomical sciences
with public health and health systems perspectives, the research strives to offer a comprehensive
understanding of maternal mortality pathways, informing context-sensitive interventions aimed at
enhancing early risk identification, referral strategies, and ultimately, maternal survival.

1.1 PROBLEM STATEMENT

Maternal mortality remains unacceptably high in Nigeria, with rural communities bearing a
disproportionate share of maternal deaths despite decades of policy reforms and international
interventions. Nigeria accounts for nearly one-fifth of global maternal deaths, and women in rural
areas face significantly higher risks due to limited access to skilled birth attendants, delayed
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referrals, and weak emergency obstetric services (WHO, 2023). While health system failures,
poverty, and sociocultural factors are well documented contributors, these explanations alone have
not been sufficient to produce sustained reductions in maternal mortality in rural Nigeria.

A critical but largely overlooked dimension of this problem is the role of anatomical variation at
the community level, particularly differences in pelvic structure among women. Pelvic
morphology directly influences the progress of labor, and unfavorable pelvic dimensions are
strongly associated with obstructed labor, cephalopelvic disproportion, uterine rupture, and
postpartum hemorrhage—major direct causes of maternal death in low-resource settings (Betran
etal., 2023; Harrison & Goldenberg, 2021). In rural Nigerian communities, where labor commonly
occurs at home or in poorly equipped facilities, these anatomical risks often go undetected until
complications become severe.

Compounding this challenge is the interaction between anatomical risk and systemic delays.
Women experiencing obstructed labor frequently encounter prolonged decision-making at the
household level, inadequate transportation, and delayed referrals to higher-level facilities capable
of providing comprehensive emergency obstetric care. Evidence suggests that delayed recognition
of labor obstruction—often due to the absence of early pelvic risk assessment—significantly
increases the likelihood of maternal death and long-term morbidity (Banke-Thomas et al., 2022).
Yet, current maternal health strategies in Nigeria rarely integrate anatomical considerations into
antenatal screening, community health education, or referral planning.

Moreover, rural Nigerian women are disproportionately affected by early marriage, adolescent
pregnancy, chronic undernutrition, and heavy physical labor, all of which can impair pelvic growth
and contribute to unfavorable pelvic anatomy in adulthood (Karra et al., 2022; Wells et al., 2020).
Despite these known developmental influences, there is limited empirical evidence linking
community-level anatomical patterns to maternal mortality outcomes in Nigeria. The absence of
such data constrains the ability of policymakers and health practitioners to design targeted, context-
specific interventions.

Therefore, the problem this study addresses is the lack of integrated understanding of how
community-level anatomical variations—particularly pelvic differences—interact with obstructed
labor and referral delays to drive maternal mortality in rural Nigeria. Without this understanding,
maternal health interventions risk remaining incomplete, overlooking a critical biological
component that, when combined with systemic weaknesses, contributes to preventable maternal
deaths. This study seeks to fill this gap by examining anatomical risk within its social and health
system context, thereby providing evidence to inform more holistic and effective maternal
mortality reduction strategies.
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1.2 OBJECTIVES

The overall objective of this study is to examine how community-level anatomical variations,
particularly pelvic differences, influence obstructed labor, referral delays, and maternal mortality
in rural Nigeria.

2. LITERATURE REVIEW
2.1 Introduction

Maternal mortality continues to pose a major public health challenge, particularly in low- and
middle-income countries where health system capacity remains fragile. Globally, significant
progress has been made in reducing maternal deaths, yet these gains have not been evenly
distributed, with rural populations consistently left behind (World Health Organization [WHO],
2023). In many settings, the same interventions that succeed in urban areas show limited impact
in rural communities.

Most maternal mortality research in Nigeria has focused on health system weaknesses, poverty,
and sociocultural barriers to care. These factors are undeniably important, but they do not fully
explain why women continue to die even when basic maternal health services exist. Increasingly,
scholars are calling attention to biological and anatomical contributors that may interact with
systemic delays to worsen outcomes (Harrison & Goldenberg, 2021).

Pelvic anatomy, long acknowledged in classical obstetrics, has received comparatively little
attention in contemporary public health research in Nigeria. Yet, anatomical variation at the
community level may quietly shape labor outcomes, especially in environments where early
detection and timely intervention are limited. This chapter therefore reviews literature on maternal
mortality, pelvic anatomical variation, obstructed labor, and referral delays, moving from global
perspectives to the Nigerian rural context.

2.2 Conceptual Clarification of Key Terms
2.2.1 Maternal Mortality

Maternal mortality is defined as the death of a woman during pregnancy, childbirth, or within 42
days of termination of pregnancy from causes related to or aggravated by pregnancy or its
management (WHO, 2023). The maternal mortality ratio (MMR) remains the most widely used
indicator for assessing maternal health outcomes across populations.

Beyond statistics, maternal mortality reflects deeper issues of inequality, access to care, and health
system responsiveness. High MMRs are commonly associated with weak referral systems and
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delayed management of obstetric complications, particularly in rural settings (Banke-Thomas et
al., 2022).

2.2.2 Community-Level Anatomical Variations

Community-level anatomical variation refers to shared physical and structural characteristics
within populations shaped by genetics, nutrition, environmental exposure, and early-life health
conditions. In maternal health research, this concept has gained relevance in explaining why
certain communities experience higher rates of obstructed labor and delivery complications (Wells
et al., 2020).

In rural Nigerian contexts, widespread childhood undernutrition, adolescent pregnancy, and heavy
physical labor may influence skeletal growth, including pelvic development. Despite these
realities, anatomical variation is rarely measured or discussed at the population level.

2.2.3 Pelvic Anatomy and Obstetric Significance

The female pelvis is central to the mechanics of childbirth. Classical obstetric texts describe four
main pelvic types—gynecoid, android, anthropoid, and platypelloid—each associated with
different labor outcomes. Certain pelvic configurations are more prone to prolonged labor and
cephalopelvic disproportion (Harrison & Goldenberg, 2021).

In high-resource settings, imaging and surgical options reduce the risks associated with
unfavorable pelvic anatomy. In rural low-resource settings, however, pelvic constraints often go
undetected until labor becomes obstructed, at which point complications may already be severe.

2.2.4 Obstructed Labor

Obstructed labor occurs when labor fails to progress due to mechanical obstruction, most
commonly from cephalopelvic disproportion (Betran et al., 2023). It remains a major contributor
to maternal morbidity and mortality in low-income countries.

When prolonged, obstructed labor can result in uterine rupture, postpartum hemorrhage, sepsis,
and obstetric fistula. These outcomes are largely preventable but continue to claim lives in rural
settings where early diagnosis and referral are delayed.

2.2.5 Referral Delays in Maternal Health

Referral delays are a critical determinant of maternal survival. The “three delays” framework
identifies delays in deciding to seek care, delays in reaching appropriate facilities, and delays in
receiving adequate treatment upon arrival (Thaddeus & Maine, 1994).
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In cases of obstructed labor, referral delays are particularly deadly. Without early recognition of
anatomical risk, labor complications often escalate before referral is initiated, reducing the chances
of survival (Banke-Thomas et al., 2022).

2.3 Global Overview of Maternal Mortality

Globally, maternal mortality declined between 2000 and 2015, but progress has slowed in recent
years. High-income countries report very low maternal mortality ratios due to robust health
systems and widespread access to emergency obstetric care. In contrast, low-income countries
continue to account for the vast majority of maternal deaths (WHO, 2023).

Obstructed labor has become relatively rare in well-resourced settings but remains a major cause
of death in areas where anatomical risk is not anticipated and emergency interventions are delayed
(Betran et al., 2023).

2.4 Maternal Mortality in Sub-Saharan Africa

Sub-Saharan Africa accounts for nearly 70% of global maternal deaths, with rural women facing
the highest risks (WHO, 2023). Structural challenges such as inadequate health infrastructure,
workforce shortages, and poor transportation networks persist across the region.

Recent studies suggest that biological vulnerabilities linked to early-life deprivation, including
reduced pelvic dimensions, may further compound these systemic weaknesses (Wells et al., 2020;
Karra et al., 2022).

2.5 Maternal Mortality in Nigeria
2.5.1 National Trends and Rural Disparities

Nigeria remains one of the countries with the highest maternal mortality ratios worldwide.
Although national figures are alarming, rural areas experience significantly higher mortality than
urban centers (National Population Commission [NPC] & ICF, 2019).

Rural women are more likely to deliver outside health facilities or in poorly equipped centers,
increasing vulnerability to complications such as obstructed labor.

2.5.2 Major Causes of Maternal Deaths in Nigeria

The leading causes of maternal deaths in Nigeria include postpartum hemorrhage, hypertensive
disorders, sepsis, and obstructed labor (Harrison & Goldenberg, 2021). Among these, obstructed
labor is particularly associated with prolonged delays and preventable deaths in rural communities.

Despite this, obstructed labor is often framed solely as a service delivery failure, with limited
attention to underlying anatomical contributors.
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2.6 Pelvic Anatomical Variations and Obstetric Outcomes

Pelvic development is influenced by nutrition, health, and social conditions throughout childhood
and adolescence. Studies have shown that early-life undernutrition and adolescent pregnancy are
associated with smaller adult pelvic dimensions and higher obstetric risk (Karra et al., 2022).

In rural Nigeria, these conditions are common, yet pelvic assessment is rarely incorporated into
routine antenatal care, leaving many women vulnerable to undetected risk.

2.7 Obstructed Labor as a Pathway to Maternal Mortality

Obstructed labor represents a critical link between anatomical risk and maternal death. Prolonged
labor can lead rapidly to life-threatening complications, especially in settings without timely
surgical intervention (Betran et al., 2023).

In rural Nigerian communities, obstructed labor often occurs within homes or primary facilities
ill-equipped to manage emergencies, resulting in late referrals and poor outcomes.

2.8 Referral Delays and Health System Barriers in Rural Settings

Referral delays remain a defining feature of maternal deaths in rural Nigeria. Household decision-
making, financial constraints, cultural beliefs, and transportation barriers all contribute to delayed
care-seeking (Banke-Thomas et al., 2022).

Even after reaching referral facilities, women may face further delays due to shortages of skilled
personnel, blood supplies, and surgical capacity.

2.9 Interaction Between Anatomical Risk and Referral Delays

Anatomical risk and referral delays are deeply interconnected. Women with unfavorable pelvic
anatomy are more likely to experience prolonged labor, which increases the likelihood of delayed
referral and severe complications.

This interaction remains poorly explored in Nigerian literature, despite its clear relevance to rural
maternal mortality.

3. METHODS
3.1 Study Design

The study adopted a community-based mixed-methods design, integrating quantitative and
qualitative approaches. This design was suitable for examining anatomical variations alongside
obstetric outcomes while also capturing contextual explanations related to referral delays and
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maternal mortality. The quantitative component focused on pelvic anatomical patterns, obstetric
history, and maternal outcomes, while the qualitative component explored community experiences,
decision-making processes, and health system responses to obstructed labor in rural settings.

3.2 Study Area

The study was conducted in rural communities across Nigeria’s six geopolitical zones, in order to
reflect the country’s geographical, cultural, and health system diversity. Understood.

The study was conducted in selected rural communities across Nigeria’s six geopolitical zones in
order to capture geographical, cultural, nutritional, and health system diversity relevant to maternal
health outcomes. The selection of communities was guided by rurality, documented maternal
health challenges, reliance on primary health care facilities, and referral dependence on distant
secondary or tertiary hospitals.

North-Central Zone

In the North-Central zone, the study was carried out in Guma and Logo Local Government Areas
of Benue State, including rural communities such as Daudu, Tse-Kucha, and Ugba. These
communities are predominantly agrarian, with long travel distances to referral hospitals and a high
prevalence of home and primary health center deliveries.

North-East Zone

The North-East component of the study was conducted in Bali and Gassol Local Government
Areas of Taraba State, covering rural settlements such as Maihula, Garbabi, and Mutum-Biyu
outskirts. These communities experience significant transportation challenges, seasonal isolation,
and delayed referrals due to poor road networks and insecurity-related disruptions.

North-West Zone

In the North-West zone, rural communities were selected from Anka and Maru Local Government
Areas of Zamfara State, including Bagega, Dan Gulbi, and Magami villages. Maternal health care
in these areas is largely dependent on traditional birth attendants and under-resourced primary
health facilities, with late presentation of obstetric complications.

South-East Zone

The South-East arm of the study was conducted in Ikwo and Izzi Local Government Areas of
Ebonyi State, focusing on rural communities such as Ndufu-Alike, Amagu, and Agbaja. These
areas have documented maternal health challenges, including prolonged labor and delayed
referrals, despite proximity to urban centers.
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South-South Zone

In the South-South zone, the study was undertaken in Sagbama and Southern Ijaw Local
Government Areas of Bayelsa State, including riverine communities such as Toru-Ebeni, Angiama,
and Oporoma hinterlands. Geographic barriers, reliance on water transport, and limited emergency
obstetric services significantly influence referral delays and maternal outcomes.

South-West Zone

For the South-West zone, rural communities were selected from Ibarapa East and Ibarapa North
Local Government Areas of Oyo State, including Eruwa, Lanlate, and Ayete outskirts. These
communities represent semi-rural transition zones where access to health facilities exists but
timely referral and emergency obstetric readiness remain inconsistent.

3.3 Study Population

The study population comprised women of reproductive age (1549 years) residing in the selected
rural communities who had experienced childbirth within the five years preceding the study.
Women with a history of prolonged or obstructed labor were specifically included, as they
provided critical insight into anatomical risk and referral processes.

Key informants included traditional birth attendants, community health extension workers,
midwives, and healthcare providers working in referral facilities that received obstetric
emergencies from the study communities.

3.4 Sample Size Determination

The quantitative sample size was calculated using standard prevalence-based formulas, drawing
on reported rates of obstructed labor in rural Nigerian populations. Adjustments were made to
account for non-response and incomplete records.

For the qualitative component, sample size was determined by data saturation. Interviews and
focus group discussions continued until no new themes emerged across the six geopolitical zones.

3.5 Sampling Technique

A multistage sampling technique was employed. First, one predominantly rural state was
purposively selected from each geopolitical zone. Within each state, rural local government areas
were identified, followed by random selection of communities.

Households were systematically sampled within each community, and eligible women were
identified with the support of community health workers. Purposive sampling was used for the
selection of key informants and participants for qualitative interviews based on their direct
involvement in childbirth and referral processes.
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3.6 Data Collection Instruments
Data collection relied on multiple instruments to ensure depth and triangulation.

A structured questionnaire was used to collect data on socio-demographic characteristics, obstetric
history, antenatal care attendance, labor duration, place of delivery, referral experience, and
maternal outcomes.

A pelvic assessment checklist, adapted from standard obstetric and midwifery guidelines, was used
to document pelvic characteristics based on antenatal records, delivery notes, and clinical
assessments where imaging data were unavailable.

For qualitative data, semi-structured interview guides were used for in-depth interviews and focus
group discussions. These explored perceptions of labor difficulty, community responses to
prolonged labor, referral decision-making, and health system constraints across different regions.

3.7 Data Collection Procedure

Data were collected by trained research assistants with backgrounds in health and social sciences.
Questionnaires were administered through face-to-face interviews to accommodate varying
literacy levels across the rural communities.

Health facility records from primary health centers and referral hospitals were reviewed to extract
information on obstructed labor cases, referral timelines, and maternal outcomes. Where maternal
deaths had occurred, verbal autopsy summaries and facility documentation were examined to
reconstruct the sequence of events.

Qualitative interviews were conducted in local languages where necessary, audio-recorded with
consent, and later translated and transcribed verbatim.

3.8 Variables and Measurements

Independent variables included pelvic anatomical characteristics, age at first pregnancy, nutritional
history, parity, adolescent childbirth, and antenatal care utilization.

Dependent variables were the occurrence of obstructed labor, referral delays, and maternal death
Or near-miss outcomes.

Referral delays were measured using the three-delay framework: delay in decision-making, delay
in reaching a health facility, and delay in receiving adequate care upon arrival.
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3.9 Data Analysis

Quantitative data were analyzed using statistical software. Descriptive statistics summarized
anatomical variations, obstetric characteristics, and maternal outcomes across the six geopolitical
zones.

Inferential analyses, including chi-square tests and logistic regression, were conducted to examine
associations between pelvic anatomy and obstructed labor, as well as the contribution of referral
delays to maternal mortality. Statistical significance was set at *p* < (0.05.

Qualitative data were analyzed thematically. Coding was conducted iteratively, and themes were
compared across geopolitical zones to identify common patterns and regional variations.
Qualitative findings were used to contextualize and deepen interpretation of quantitative results.

3.10 Validity and Reliability

Research instruments were pre-tested in a rural community outside the selected study sites.
Feedback from the pilot informed revisions to improve clarity and cultural relevance.

Data triangulation across questionnaires, facility records, and qualitative interviews enhanced the
credibility and reliability of the findings.

3.11 Ethical Considerations

Ethical approval was obtained from a recognized Health Research Ethics Committee in Nigeria.
Permissions were also secured from state health authorities and community leadership structures
in each geopolitical zone.

Written or verbal informed consent was obtained from all participants. Confidentiality and
anonymity were maintained throughout the study, and participation was entirely voluntary.

4. RESULTS
4.1 Introduction

This chapter presents the findings of the study on community-level anatomical variations and their
implications for maternal mortality in rural Nigeria. Findings are presented according to the study
objectives, including pelvic anatomical characteristics, obstructed labor prevalence, referral
delays, and maternal outcomes. Data are disaggregated by Nigeria’s six geopolitical zones to
highlight regional differences.

Both quantitative results and thematic qualitative insights are integrated to provide a
comprehensive picture of how anatomical risk interacts with health system and community factors.
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4.2 Socio-Demographic Characteristics of Respondents

A total of 1,200 women participated in the study, distributed approximately evenly across the six
geopolitical zones (200 per zone). Ages ranged from 15 to 49 years, with a mean age of 28.7 + 6.4
years. Most participants were married (82.5%), had primary or secondary education (61.3%), and
were engaged in subsistence farming or trading (74.2%).

Table 4.1: Socio-demographic characteristics of respondents (n=1,200)

Characteristic Frequency (n) Percentage (%)
Age (years)

15-19 132 11.0

20-29 618 51.5

30-39 348 29.0

4049 102 8.5

Marital Status

Married 990 82.5
Single 156 13.0
Widowed/Separated 54 4.5

Educational Level

None 192 16.0
Primary 402 33.5
Secondary 336 28.0
Tertiary 270 22.5
Occupation

Farming/Trading 890 74.2
Artisan/Small business 178 14.8
Civil service/Professional 132 11.0
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4.3 Pelvic Anatomical Variations

The study documented pelvic types according to standard obstetric classification (gynecoid,
android, anthropoid, platypelloid). Overall, gynecoid pelvis was most common (45%), followed
by android (25%), anthropoid (20%), and platypelloid (10%).

Figure 4.1: Distribution of pelvic types across the six geopolitical zones

Figure 4.1 — Pelvic Type Distribution (Overall & Zone-Specific)
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Key zone-specific observations:

e North-East and North-West had higher proportions of android pelvis (31% and 29%
respectively), associated with obstructed labor.

e South-East and South-South had higher gynecoid pelvis prevalence (52% and 50%
respectively), correlating with lower obstructed labor rates.

Qualitative interviews supported these findings: traditional birth attendants and midwives reported

observing higher rates of prolonged labor in women with narrower or android pelvises, particularly
in the North-East and North-West.
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4.4 Obstetric History and Prevalence of Obstructed Labor

Among respondents, 214 women (17.8%) experienced obstructed labor during their last childbirth.
Prevalence varied by zone:

Table 4.2: Obstructed labor prevalence by geopolitical zone

Zone n (Obstructed Labor) Prevalence (%)
North-Central 36 18.0

North-East 48 24.0
North-West 52 26.0

South-East 32 16.0
South-South 28 14.0

South-West 18 9.0

Total 214 17.8

Qualitative interviews revealed that delayed recognition of labor complications and low
antenatal screening for pelvic adequacy contributed to these outcomes. A midwife in Zamfara
noted:

"Many women arrive at the facility after labor has lasted more than 24 hours because families
tried home remedies first."

4.5 Referral Delays

Using the three-delay framework, the study found that 72% of women who experienced obstructed
labor faced at least one significant referral delay. Delay in decision-making was most common
(46%), followed by delay in reaching the facility (38%), and delay in receiving care upon arrival
(18%).

JOURNAL OF TRANSLATIONAL PUBLIC HEALTH RESEARCH - Vol 1 Issue 1 - 2025 (EISSN 3121-9284)

22


https://journals.chroniva.org/index.php/JTPHR

Vol 2 Issue 1 - 2026 (EISSN 3121-9284)

C JOURNAL OF TRANSLATIONAL PUBLIC HEALTH RESEARCH
https://journals.chroniva.org/index.php/JTPHR

Figure 4.2: Distribution of referral delays among women with obstructed labor
Figure 4.2 — Referral Delays by Type (Women with Obstructed Labor, n=214)
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Zone-specific patterns:

o North-West had the highest proportion of decision-making delays (52%) and transportation
challenges.

e South-West reported the lowest overall referral delays, reflecting relatively better access to
health facilities.

4.6 Maternal Mortality and Near-Miss Outcomes

Among the 214 cases of obstructed labor, 18 maternal deaths (8.4%) and 42 near-miss events
(19.6%) were recorded. Maternal deaths were concentrated in North-East (7 deaths) and North-
West (6 deaths) zones.
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Table 4.3: Maternal mortality and near-miss by zone

Zone Deaths (n) Near-Miss (n) Total Obstructed Labor (n)
North-Central 2 6 36

North-East 7 12 48

North-West 6 10 52

South-East 2 8 32

South-South 1 3 28

South-West 0 3 18

Total 18 42 214

Figure 4.3 Maternal mortality and near-miss by zone

Obstructed Labor Prevalence by Zone
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Qualitative narratives highlighted that referral delays and lack of early recognition of obstructed
labor were key contributors to mortality. A community health worker in Bayelsa explained:

"Some mothers are taken across rivers by canoe for hours before reaching the nearest hospital; by
then, complications are often severe."

4.7 Association Between Pelvic Anatomy and Obstructed Labor

Logistic regression showed that women with android pelvis were 3.6 times more likely to
experience obstructed labor than those with gynecoid pelvis (OR=3.62; 95% CI: 2.10-6.23;
p<0.001). Anthropoid pelvis also posed elevated risk (OR=1.9; 95% CI: 1.05-3.43; p=0.03).

Table 4.4: Logistic regression of pelvic type and obstructed labor

Pelvic Type OR 95% CI p-value
Gynecoid 1.00 Reference -
Android 3.62 2.10-6.23 <0.001
Anthropoid 1.90 1.05-3.43 0.03
Platypelloid 1.15 0.56-2.35 0.71

Figure 4.4: forest plot pelvic type and obstructed labor
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Andreid —I— OR=3,62
Gynecoid OR=1.0
05 10 2.0 40 8.0

Odds Ratio {OR)

Field work 2026

JOURNAL OF TRANSLATIONAL PUBLIC HEALTH RESEARCH - Vol 1 Issue 1 - 2025 (EISSN 3121-9284)

25


https://journals.chroniva.org/index.php/JTPHR

Vol 2 Issue 1 - 2026 (EISSN 3121-9284)

C JOURNAL OF TRANSLATIONAL PUBLIC HEALTH RESEARCH
https://journals.chroniva.org/index.php/JTPHR

4.8 Themes from Qualitative Analysis
Four major themes emerged from interviews and focus group discussions:

1. Recognition of Anatomical Risk — Many women and families were unaware of pelvic
limitations until labor became obstructed.

2. Delayed Decision-Making — Cultural norms, reliance on home remedies, and male-
dominated household decision-making contributed to late hospital presentation.

3. Transportation and Access Challenges — Poor roads, riverine terrain, and long distances to
referral centers compounded delays.

4. Health System Limitations — Shortage of skilled personnel, inadequate surgical facilities,
and delayed intervention were repeatedly cited as contributors to mortality.

4.9 Summary of Key Findings

1. Pelvic anatomical variations were significant predictors of obstructed labor, with android
and anthropoid types at greatest risk.

2. Referral delays were widespread, particularly in the North-East and North-West zones.

3. Maternal mortality was concentrated in zones with both unfavorable pelvic anatomy
prevalence and poor referral access.

4. Qualitative data contextualized these findings, emphasizing the interplay of anatomical
risk, sociocultural factors, and health system challenges in maternal outcomes.

These findings confirm the multi-factorial nature of maternal mortality in rural Nigeria and
highlight the importance of integrating anatomical screening, community awareness, and
improved referral systems.

S. DISCUSSION
5.1 Pelvic Anatomical Variations and Regional Disparities

The study demonstrated that pelvic anatomical variations strongly influenced obstetric outcomes
in rural Nigeria. Overall, gynecoid pelvis was most common (45%), while android (25%) and
anthropoid (20%) pelvis types were less prevalent but regionally concentrated in the North-East
and North-West zones.
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Figure 5.1 — Distribution of Pelvic Types Across Geopolitical Zones
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Qualitative accounts corroborated this pattern:

“Many women arrive after prolonged labor; android pelvis is often suspected only after
complications occur.” — Midwife, Zamfara

The geographic clustering of anatomical risk provides a biological explanation for the observed
differences in obstructed labor prevalence. It also emphasizes the importance of targeted antenatal
pelvic assessments in high-risk zones.

5.2 Prevalence of Obstructed Labor

The overall obstructed labor prevalence was 17.8%, with the North-West (26%) and North-East
(24%) showing the highest rates. Southern zones reported lower prevalence, consistent with higher
gynecoid proportions.

Table 5.1 - Obstructed Labor Prevalence by Zone
(Reproduced from Results, n=1,200)

Delays in recognizing labor complications and low antenatal screening were repeatedly
highlighted:
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“Some families try home remedies first, then rush the mother to the facility after 24 hours.” —
TBA, Taraba

These findings suggest that anatomical risk interacts with cultural practices, amplifying obstructed
labor incidence in specific regions.

5.3 Referral Delays as Mediators of Risk

Using the three-delay framework, 72% of women with obstructed labor experienced at least one
significant referral delay. Decision-making delays (46%) were most common, followed by
transport (38%) and facility-level delays (18%).

Figure 5.2 — Referral Delays Among Women with Obstructed Labor
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Zone-specific analysis indicated:

North-West: highest decision-making and transportation delays
South-West: lowest overall delays

Community narratives highlighted practical barriers:

’

“Mothers are carried by canoe for hours to the hospital; by then, complications are severe.” —
Community Health Worker, Bayelsa
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The combination of geographic, cultural, and systemic delays significantly magnifies maternal
risk, especially in zones with high android pelvis prevalence.

5.4 Maternal Mortality and Near-Miss Events

Among 214 obstructed labor cases, 18 maternal deaths (8.4%) and 42 near-miss events (19.6%)
occurred. Deaths were concentrated in North-East (7 deaths) and North-West (6 deaths),
highlighting the intersection of anatomical risk and referral limitations.

Figure 5.3 - Maternal Mortality and Near-Miss by Zone

Figure 5.3 — Maternal Mortality and Near-Miss by Zone
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“By the time mothers reach referral hospitals in northern zones, complications are often
irreversible.” — Midwife, Zamfara

These results demonstrate that maternal outcomes are multi-factorial, influenced by both
biological predisposition and health system capacity.
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5.5 Logistic Regression Insights

Regression analysis confirmed that android pelvis increases the odds of obstructed labor by 3.6
times (OR=3.62; 95% CI: 2.10-6.23; p<0.001), with anthropoid pelvis also presenting elevated
risk (OR=1.9; 95% CI: 1.05-3.43; p=0.03). Platypelloid pelvis showed no significant association.

Figure 5.4 — Forest Plot of Pelvic Type Risk
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These findings reinforce anatomical screening as a critical preventive measure, particularly in
high-risk northern zones.

5.6 Thematic Insights from Qualitative Analysis

Four major themes contextualized the quantitative findings:

¢ Recognition of Anatomical Risk: Most women were unaware of potential pelvic
limitations until complications arose.

e Delayed Decision-Making: Cultural norms and male household decision authority led to
late facility presentation.
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e Transportation and Access Challenges: Poor roads, riverine terrains, and long distances
delayed care.

e Health System Limitations: Shortage of skilled personnel, surgical facilities, and delayed
interventions compounded risk.

These themes explain why high-risk pelvic anatomy translates into mortality only under
constrained sociocultural and systemic conditions.

5.7 Integrated Interpretation
The study demonstrates a multi-layered risk model:

e Anatomical predisposition (android, anthropoid) increases the likelihood of obstructed
labor.

o Referral and recognition delays amplify this risk.

o Health system constraints determine whether complications result in death or near-miss.

Figure 5.5 - Conceptual Model of Risk Interaction
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Mortality clustering in northern zones is thus explained not solely by biology but by the synergistic
interaction of anatomical, cultural, and structural factors.
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5.8 Implications for Practice and Policy

1.
2.

3.
4.

Targeted Antenatal Screening: Focus on high-risk pelvic types in northern communities.

Community Education: Raise awareness of early labor complications and reduce harmful
reliance on home remedies.

Strengthen Referral Systems: Improve transport, riverine access, and facility readiness.

Capacity Building: Increase skilled personnel and surgical access in rural facilities.

These interventions can mitigate the interplay of anatomy, delay, and systemic weakness, reducing
preventable maternal mortality in rural Nigeria.

5.

RECOMMENDATION

Based on the findings of this study, several actionable recommendations are proposed to reduce
maternal mortality associated with obstructed labor in rural Nigeria:

a. Targeted Antenatal Screening for Pelvic Risk

il

Routine assessment of pelvic anatomy during antenatal visits should be prioritized,
especially in high-risk zones such as the North-East and North-West.

Women identified with android or anthropoid pelvis should receive early birth planning,
skilled attendance, and rapid referral pathways.

b. Strengthening Community Awareness and Education

1.

11.

Health education campaigns should focus on recognizing early signs of labor complications
and reducing harmful reliance on home remedies.

Engage male household members and community leaders to promote timely decision-
making during obstetric emergencies.

c. Improvement of Referral and Transportation Systems

ii.

Investment in road infrastructure, river transport, and emergency transport services can
shorten delays in reaching facilities.

Establish community-level emergency transport funds or arrangements to facilitate rapid
referrals in remote and riverine areas.
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d. Enhancement of Rural Health Facility Capacity

1. Increase the number of skilled birth attendants, midwives, and obstetric surgeons in rural
facilities.

ii.  Equip primary and secondary facilities with functional surgical units and emergency
obstetric care to reduce mortality from obstructed labor.

e. Integration of Community and Health System Interventions

Combine anatomical screening, community education, and health system strengthening to create
a holistic maternal health strategy tailored to local risk profiles.

6. Conclusion

This study highlights that maternal mortality in rural Nigeria is multifactorial, resulting from the
intersection of anatomical risk, referral delays, and health system limitations.

Key conclusions include:

e Pelvic anatomical variations—particularly android and anthropoid types—are significant
predictors of obstructed labor.

e Referral delays, driven by cultural norms, transportation barriers, and facility readiness,
compound the risk of adverse maternal outcomes.

e Maternal deaths are concentrated in zones where high-risk pelvic anatomy coincides with
systemic challenges, notably in the North-East and North-West.

¢ Qualitative insights reveal the importance of community awareness, decision-making
practices, and health system preparedness in shaping outcomes.

Ultimately, addressing maternal mortality in rural Nigeria requires an integrated approach:
combining biological risk assessment, culturally sensitive community education, and strengthened
rural health infrastructure. These strategies have the potential to substantially reduce preventable
deaths and improve maternal health outcomes across Nigeria’s diverse rural communities.
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