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Abstract:

Background: Maternal mortality remains a critical public health issue in India, particularly in low-resource
settings like Bihar. Delays in seeking and receiving emergency obstetric care significantly contribute to poor
maternal outcomes. Understanding the prevalence and contributing factors of these delays is essential to inform
policy and improve care delivery.

Aim: To assess the prevalence of maternal delays and identify associated socio-demographic and systemic factors
among women presenting with obstetric emergencies at Patna Medical College and Hospital, Bihar.

Methods: This retrospective study included 200 women admitted with obstetric emergencies between January
2022 and January 2023. Data were collected from medical records using a structured proforma based on the Three
Delays Model. Variables included age, education, socioeconomic status, residence, distance to facility, and type
of obstetric emergency. Statistical analysis was performed using SPSS version 23.0, and associations were tested
using chi-square tests with significance set at p < 0.05.

Results: Out of 200 participants, 81% experienced at least one delay. Delay in reaching the healthcare facility
(56%) was most common, followed by Delay in decision-making (47%) and Delay in receiving care (34%).
Statistically significant associations were found between maternal delays and rural residence (p < 0.001), lack of
formal education (p = 0.002), and low socioeconomic status (p =0.001). Postpartum hemorrhage (29%), eclampsia
(23%), and obstructed labor (21%) were the most frequent emergencies encountered.

Conclusion: Maternal delays remain highly prevalent in Bihar, largely driven by social and systemic barriers such
as poverty, poor education, and inadequate transport. These delays significantly contribute to the high burden of
maternal morbidity and mortality in the region.

Recommendations: Efforts should focus on improving community awareness, health infrastructure, emergency
transport, and antenatal education. Policies should target rural and underserved populations to reduce disparities
in maternal health outcomes.
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Introduction

Maternal mortality remains a significant global
health challenge, particularly in low- and middle-
income countries (LMICs). The World Health
Organization (WHO) estimates that approximately
810 women die every day from preventable causes
related to pregnancy and childbirth, with the
majority of these deaths occurring in sub-Saharan
Africa and South Asia [1]. India, accounting for
nearly 15% of global maternal deaths, remains a
critical focus for improving maternal health
outcomes. Within India, Bihar is one of the states
with the highest maternal mortality ratios, reflecting
substantial barriers to accessing quality maternal
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care, especially emergency obstetric services [2].
One key factor contributing to maternal mortality in
this region is maternal delays in seeking timely and
appropriate emergency obstetric care.

The "Three Delays Model," which categorizes
maternal delays into Delay 1 (decision to seek care),
Delay 2 (reaching the healthcare facility), and Delay
3 (receiving appropriate care at the facility),
provides a framework for understanding these
barriers [3]. These delays are influenced by a
combination of  socioeconomic, cultural,
geographical, and healthcare system-related factors.
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Previous studies have shown that socioeconomic
disadvantage, lack of education, distance to the
healthcare facility, and poor infrastructure are
significant contributors to these delays in many
regions, including Bihar [4,5]. For instance, rural
women often face challenges in decision-making,
influenced by cultural norms and lack of autonomy,
which can delay their timely arrival at healthcare
facilities [6].

In Bihar, the limited availability of health
infrastructure, coupled with poor transportation
systems and inadequate emergency medical
services, exacerbates delays in reaching healthcare
facilities, especially for women residing in rural and
remote areas [7]. Furthermore, the lack of skilled
healthcare providers in these areas leads to Delay 3,
where women often do not receive timely and
adequate treatment upon reaching healthcare
facilities [8]. Despite recent government efforts to
improve maternal health services, such as the Janani
Shishu Suraksha Karyakram (JSSK) and Pradhan
Mantri Matru Vandana Yojana (PMMVY), gaps in
care remain, particularly in rural Bihar, where access
to timely, high-quality care is limited.

Understanding the factors contributing to these
delays is crucial for developing targeted
interventions that can reduce maternal mortality. To
assess the prevalence of maternal delays and identify
associated socio-demographic and systemic factors
among women presenting with  obstetric
emergencies at Patna Medical College and Hospital,
Bihar.

Methodology

Study Design: This study was a retrospective
observational study.

Study Setting: The study was carried out at Patna
Medical College and Hospital (PMCH), a prominent
government medical institution in Patna, Bihar.
PMCH serves as a major referral center and provides
comprehensive maternal and emergency obstetric
services to a large population. The hospital’s high
patient volume and established obstetric care
infrastructure made it an appropriate setting for this
study.

Participants: The study included a total of 200
women who presented with obstetric emergencies at
PMCH during the study period. These participants
were identified through a review of hospital records,
including emergency department logs and patient
admission registers. The sample size of 200 ensured
a substantial dataset for reliable statistical analysis
and representation of the population seeking
emergency obstetric care.

Inclusion Criteria:

e  Women who experienced obstetric emergencies
such as eclampsia, postpartum hemorrhage,
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obstructed labor, or fetal distress during the
study period.

e Women who sought emergency obstetric care at
PMCH.

e Women whose medical records contained
complete information on time of presentation
and relevant clinical details.

Exclusion Criteria:

e Women who sought care for non-obstetric
emergencies.

e Women whose medical records were
incomplete or missing.

e  Women who presented at private facilities or
facilities outside the state.

Bias: To reduce bias, objective selection criteria
were followed in reviewing hospital records. As this
was a retrospective study, recall bias was avoided by
depending solely on documented data. Selection
bias was minimized by including all eligible cases
within the study period that met the inclusion
criteria. Incomplete records were excluded from
analysis to maintain the integrity of the data.

Data Collection: Data were collected through
retrospective review of patient records at PMCH.
Information was extracted from emergency
department registers, inpatient admission logs, and
patient files. A pre-designed data extraction form
was used to capture relevant variables, including
sociodemographic data (age, education,
socioeconomic status), type of obstetric emergency,
timing of delays, and other relevant clinical and
logistical details.

Procedure: Following ethical approval from the
institutional ethics committee, the research team
accessed hospital records with appropriate
permissions. Patient records were reviewed
systematically to identify cases that involved
maternal delays. Each case was evaluated based on
the "Three Delays Model": delay in decision to seek
care, delay in reaching a healthcare facility, and
delay in receiving appropriate treatment upon
arrival. All collected data were anonymized to
protect patient confidentiality.

Statistical Analysis: Data were entered and
analyzed using SPSS version 23.0. Descriptive
statistics such as frequencies, percentages, means,
and standard deviations were used to describe the
study population and prevalence of different types of
delays. Associations between categorical variables
and maternal delays were assessed using chi-square
tests. Logistic regression analysis was performed to
identify significant predictors of delays, with a p-
value of less than 0.05 considered statistically
significant. Results were presented in the form of
tables and graphs for clarity and ease of
interpretation.
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Results 2023, were included in the study. The analysis was
based on the assessment of maternal delays
classified into Delay 1 (decision to seek care), Delay
2 (reaching the facility), and Delay 3 (receiving care
at the facility).

A total of 200 women who presented with obstetric
emergencies at Patna Medical College and Hospital
(PMCH), Bihar, between January 2022 and January

Table 1: Demographic Characteristics of Participants (N = 200)

Variable Frequency (n) Percentage (%)

Age (years)

18-24 72 36.0

25-30 90 45.0

31-35 28 14.0

>35 10 5.0

Education

No formal education 76 38.0

Primary 48 24.0

Secondary 42 21.0

Higher Secondary & above 34 17.0

Socioeconomic Status

Low 124 62.0

Middle 58 29.0

High 18 9.0

Residence

Rural 148 74.0

Urban 52 26.0
The majority of participants were aged 25-30 years socioeconomic status (62%). About 74% of the
(45%). A significant portion (38%) had no formal participants were from rural areas.

education, and most belonged to a low

Table 2: Prevalence of Maternal Delays (N =200)

Type of Delay Frequency (n) Percentage (%)

Delay 1: Decision to seek care 94 47.0

Delay 2: Reaching health facility 112 56.0

Delay 3: Receiving care at facility 68 34.0

No delay observed 38 19.0

Total with at least one delay 162 81.0
Out of 200 participants, 162 (81%) experienced at 2) was the most common (56%), followed by Delay
least one delay. Delay in reaching the facility (Delay 1 (47%) and Delay 3 (34%).

Table 3: Association Between Maternal Delays and Socioeconomic Factors

Variable Delay Present (n=162) No Delay (n=38) p-value

Education

No formal education 68 (89.5%) 8 (10.5%) 0.002*

Educated (any level) 94 (76.4%) 30 (23.6%)

Socioeconomic Status

Low 112 (90.3%) 12 (9.7%) 0.001*

Middle & High 50 (67.6%) 26 (32.4%)

Residence

Rural 134 (90.5%) 14 (9.5%) <0.001*

Urban 28 (53.8%) 24 (46.2%)

*p < 0.05 indicates statistically significant association

There was a statistically significant association with no formal education, those in the low
between maternal delays and lack of education, low socioeconomic group, and those from rural areas
socioeconomic status, and rural residence. Women were significantly more likely to experience delays.
Gunjan et al. International Journal of Current Pharmaceutical Review and Research
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pes by Distance to Facilit

Distance to Facility Delay 1 (n=94) Delay 2 (n=112) Delay 3 (n=68)
<10 km 18 (19.1%) 26 (23.2%) 16 (23.5%)
10-30 km 34 (36.2%) 48 (42.9%) 26 (38.2%)
>30 km 42 (44.7%) 38 (33.9%) 26 (38.2%)

Women residing more than 30 km from the hospital
were more likely to experience Delay 1 (44.7%).
Interestingly, those within 10-30 km also showed
significant Delay 2 occurrences, likely due to poor

transportation or road conditions. Delay 3 occurred
fairly evenly among those traveling more than 10
km.

Table 5: Common Obstetric Emergencies Reported

Type of Emergency Frequency (n) Percentage (%)
Postpartum Hemorrhage 58 29.0

Eclampsia 46 23.0

Obstructed Labor 42 21.0

Fetal Distress 36 18.0
Antepartum Hemorrhage 18 9.0

Postpartum hemorrhage was the most frequently
encountered emergency (29%), followed by
eclampsia (23%) and obstructed labor (21%). These
conditions demand rapid response, underscoring the
importance of minimizing maternal delays.

Key Findings:

e 81% of participants experienced at least one
type of delay.

e Delay 2 (reaching the facility) was the most
prevalent.

e Low education, rural residence, and low
socioeconomic  status were significantly
associated with delays.

e Distance to the hospital also influenced the type
of delay experienced.

e  Postpartum hemorrhage was the most common
obstetric emergency.

Discussion

This retrospective study revealed a high burden of
maternal delays, with 81% of participants
experiencing at least one type of delay, emphasizing
the continued challenges in accessing timely
obstetric care in this region.

Among the types of delays assessed using the Three
Delays Model, Delay 2 — the delay in reaching the
health facility — was the most common, affecting
56% of the women. This highlights the persistent
infrastructural and logistical barriers faced by
women, particularly in rural settings, including poor
transportation, long travel distances, and lack of
emergency transport services. Delay 1, involving
delay in the decision to seek care, was also notably
high at 47%, indicating that socio-cultural beliefs,
poor awareness, and lack of autonomy in decision-
making might be influencing women’s health-
seeking behaviors. Delay 3, the delay in receiving
appropriate care upon reaching the facility, was
observed in 34% of cases, reflecting potential issues
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in hospital readiness, staff availability, or
overcrowding.

The results also indicated that socioeconomic and
educational factors played a significant role in
influencing delays. Women with no formal
education, those belonging to low socioeconomic
backgrounds, and those residing in rural areas were
significantly more likely to experience delays (p <
0.05). These findings are consistent with previous
literature, suggesting that disadvantaged populations
face compounded barriers due to lack of health
literacy, financial constraints, and geographic
isolation.

An analysis of distance to the facility showed that
women residing more than 30 km away were
particularly affected by Delay 1, while those living
10-30 km away frequently experienced Delay 2,
possibly due to inadequate transport infrastructure.
This reinforces the importance of proximity and
accessibility in maternal health service delivery.

The study also profiled the common types of
obstetric emergencies encountered. Postpartum
hemorrhage was the most frequent (29%), followed
by eclampsia (23%) and obstructed labor (21%).
These life-threatening conditions require prompt
medical attention, and any delay can significantly
increase the risk of maternal morbidity and
mortality.

In summary, the study underscores the multifaceted
nature of maternal delays in Bihar, driven by
socioeconomic disadvantage, geographic
inaccessibility, and systemic health service
challenges. These findings call for targeted
interventions such as community education,
strengthening referral systems, improving transport
facilities, and enhancing hospital readiness to
mitigate delays and improve maternal outcomes.
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Recent studies have consistently highlighted
significant delays in seeking emergency obstetric
care among women in Bihar and similar regions of
India. A cross-sectional study in Bhagalpur, Bihar
identified major contributing factors including low
levels of maternal education, poor antenatal care
(ANC) utilization, and economic hardships, all of
which were significantly associated with the "first
delay" in deciding to seek care [9]. These findings
align with those of a qualitative study that
investigated barriers to obstetric and neonatal
emergency care in Bihar, which pointed out
systemic issues such as lack of infrastructure, staff
shortages, and sociocultural beliefs that delay care-
seeking [10].

Another notable intervention-based study evaluated
the AMANAT nurse-mentoring program and
reported improvements in both the diagnosis and
management of obstetric complications in Bihar’s
district hospitals. The program showed promise in
reducing maternal delays by strengthening provider
capacity and facility readiness [11]. Further,
research on neonatal care barriers in Bihar
reinforced the role of cultural norms, family
decision-making dynamics, and infrastructural
inadequacies as critical impediments to prompt
maternal and newborn care [12].

Complementing these findings, a prospective
observational study at Lady Hardinge Medical
College in New Delhi found that over 75% of
pregnant women experienced delays greater than
four hours from symptom onset to hospital arrival.
The most significant of these was the "first delay,"
with lack of awareness about obstetric danger signs
being the principal reason. Additionally, prior
refusals at healthcare centers contributed to the
"second delay" in reaching facilities. The study
emphasized antenatal counseling and family
engagement as essential strategies to mitigate these
delays [13].

Conclusion

This study revealed a high prevalence of maternal
delays, with 81% of women experiencing at least
one delay in seeking emergency obstetric care at
PMCH, Bihar. Delay in reaching the facility was the
most common, largely influenced by low education,
poor socioeconomic status, rural residence, and long
distances. Frequent emergencies like postpartum
hemorrhage and eclampsia highlight the need for
timely care. Addressing delays requires improved
transport, community awareness, and stronger
health systems to enhance maternal outcomes and
reduce preventable complications.
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