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ABSTRACT

Background & objectives: Maternal mortality continues to be a major public health concern worldwide, with India, especially
the state of Jharkhand, contributing substantially to the overall burden. Delays in making the decision to seek care, reaching
an appropriate health facility, and receiving timely treatment are among the leading causes of maternal deaths. Birth
Preparedness and Complication Readiness (BPCR) is a key strategy designed to reduce these delays by ensuring that women
are adequately prepared for childbirth and potential obstetric emergencies. The present study aimed to assess the BPCR
index and evaluate the quality of antenatal care (ANC) services in Jharkhand from the viewpoints of both pregnant women
and healthcare providers.

Methods: A mixed-method research approach was adopted across selected blocks of Ranchi district, Jharkhand. The
guantitative component included 200 pregnant women to measure the BPCR index. In addition, direct observations of more
than 10% of antenatal care consultations were conducted to evaluate the quality of ANC services. Qualitative data were
obtained through in-depth interviews with 14 pregnant women and eight healthcare providers to explore factors influencing
BPCR practices and the quality of antenatal care.

Results: The study reported an overall BPCR index of 43.4%. Only 5% of the participating pregnant women were able to
identify at least one danger sign during pregnancy. Observational findings indicated that the quality of ANC related to BPCR
was inadequate, as BPCR counseling was absent during all observed antenatal visits. Furthermore, qualitative interviews
revealed that healthcare providers also lacked awareness regarding BPCR counseling.

Interpretation & conclusion: The findings indicate a considerable lack of awareness among pregnant women regarding the
danger signs of pregnancy. The absence of related counseling during ANC visits highlights a significant gap in maternal care

and preparednessin the region.

Keywords: ANC-Antenatal care, BPCR-Birth Preparedness Complication Readiness, health care providers, pregnancy.

Introduction

According to global estimates for 2023, nearly 700 women
died every day from complications related to pregnancy and
childbirth. Approximately 87% of these maternal deaths
occurred in low- and middle-income countries, particularly
in sub-Saharan Africa and South Asia. Maternal mortality
continues to impose a substantial burden on healthcare
systems and society, making its reduction a major public
health priority. Although India has made remarkable progress
in lowering maternal mortality over the past few decades, it
still contributes significantly to the global burden of maternal
deaths. Among Indian states, Jharkhand continues to
experience comparatively high maternal mortality, especially
because of its predominantly tribal population and existing
socioeconomic and healthcare challenges. According to
HMIS (2021-2022), the state reported 228 maternal deaths,
one of the highest figures in the eastern region of the country.

Most maternal deaths can be prevented through timely access
to skilled birth attendance, institutional delivery, and
emergency obstetric care. However, women often encounter
barriers in obtaining these essential services due to the Three
Delays Model proposed by Thaddeus and Maine. These delays
include: (i) delay in deciding to seek appropriate medical care,

(ii) delay in reaching a healthcare facility, and (iii) delay in
receiving timely and adequate treatment after reaching the
facility. Addressing these delays is essential for improving
maternal and neonatal health outcomes.

Birth Preparedness and Complication Readiness (BPCR) is a
globally recommended safe motherhood strategy developed
to reduce these delays by promoting advance planning for
childbirth and obstetric emergencies. BPCR encourages
pregnant women and their families to recognize danger signs,
identify a skilled birth attendant and preferred health facility,
arrange transportation, save funds for emergencies, and
prepare for possible blood donation if required. As an integral
component of quality antenatal care (ANC), BPCR enhances
maternal knowledge, promotes timely healthcare-seeking
behavior, and contributes to reducing maternal morbidity and
mortality.

The present study was undertaken to evaluate the BPCR index
among pregnant women, identify the factors associated with
birth preparedness and complication readiness, assess the
quality of BPCR-related antenatal care services, and explore
healthcare providers' perspectives regarding the
implementation of BPCR within ANC services in Jharkhand.
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Objectives

+ Toassess thelevel of Birth Preparedness and Complication
Readiness (BPCR) among antenatal mothers.

« To identify the socio-demographic, obstetric, health
service, and socio-cultural factors associated with BPCR
among antenatal mothers.

o To evaluate the quality of antenatal care (ANC) services
with respect to BPCR counseling and service delivery
through direct observation.

o To explore the perceptions and experiences of antenatal
mothers regarding factors influencing Birth Preparedness
and Complication Readiness.

o To explore healthcare providers' perspectives on the
implementation of BPCR and the quality of antenatal care
services.

o To provide evidence-based recommendations for
improving BPCR practices and strengthening antenatal
care servicesin Jharkhand.

Hypotheses

HO: There is no statistically significant association between
socio-demographic, obstetric, health service, and socio-
cultural factors and birth preparedness and complication
readiness (BPCR) among antenatal mothers in Jharkhand at
0.05level of significance.

H1: There is a statistically significant association between
socio-demographic, obstetric, health service, and socio-
cultural factors and birth preparedness and complication
readiness (BPCR) among antenatal mothers in Jharkhand at
0.05level of significance.

Material & Methods

The research was carried out in Ranchi district, Jharkhand,
India. Ethical approval for the study was obtained from the
Institutional Ethics Committee before data collection
commenced. Written informed consent was secured from all
pregnant women who agreed to participate. A mixed-method
research design was adopted, integrating quantitative surveys,
qualitative in-depth interviews, and direct observations
conducted at selected healthcare facilities across Ranchi
district.

Sample Selection

Ranchi district was purposively selected for the study because
it reported the highest number of maternal deaths in
Jharkhand. Within the district, Bundu block was chosen based
on state health department records indicating the highest
maternal mortality during 2021-2022. Nine health facilities
were included in the study, comprising four Primary Health
Centres (PHCs), four Sub-Centres (SCs), and one
Community Health Centre (CHC). These facilities were
selected considering their accessibility and service availability.

The number of pregnant women recruited from each health
facility was determined according to the average antenatal

care (ANC) attendance. As ANC attendance varied across
facilities, proportional allocation was used to ensure that
centres with a higher client load contributed a larger number
of participants. This approach helped achieve a representative
sample of pregnant women attending ANC services across the
selected health facilities.

The required sample size was estimated using a previously
reported BPCR index 0of 41% from a study conducted in Delhi.
Assuming a relative precision of 25%, a 95% confidence level, a
design effect of two, and a 10% anticipated non-response rate,
the minimum sample size was calculated to be 194. To
enhance the study's reliability, a total of 200 pregnant women
were ultimately enrolled. Exit interviews were conducted with
women immediately

after their antenatal visits using a structured questionnaire
adapted from the Johns Hopkins Program for International
Education in Gynecology and Obstetrics (JHPIEGO).

The BPCR index was determined using seven key indicators:
(i) identification of pregnancy danger signs, (ii) identification
ofaskilled healthcare provider, (iii) selection of an appropriate
health facility for delivery, (iv) arrangement of a potential
blood donor, (v) planning transportation for childbirth or
emergencies, (vi) identification of a birth companion, and
(vii) saving money to meet delivery-related expenses. Each
completed indicator was assigned one point.

Pregnant women who were able to recognize at least three
danger signs of pregnancy were considered knowledgeable
regarding obstetric complications and received one point for
that component, consistent with previous studies. Women
who fulfilled at least five of the seven BPCR indicators were
categorized as adequately prepared for childbirth and possible
complications.

An individual BPCR score was calculated by dividing the total
number of indicators fulfilled by seven. The overall BPCR
index for the study population was obtained by averaging the
BPCR scores of all participants. Women with a BPCR score of
71% or above (fulfilling five or more indicators) were classified
as well prepared, whereas those with lower scores were
categorized asless prepared.

To assess the quality of antenatal care, direct observations were
conducted for more than 10% of the study sample, resulting in
26 real-time ANC observations. The observations were
performed using a standardized checklist based on the 2010
Guidelines for Antenatal Care and Skilled Attendance at Birth.
The checklist was used to evaluate BPCR-related practices
provided by Auxiliary Nurse Midwives (ANMs), Lady Health
Visitors (LHVSs), and Staff Nurses (SNs) during routine ANC
consultations.

For the qualitative component, a semi-structured interview
guide was developed to conduct in-depth interviews with 14
pregnant women attending the selected health facilities. The
interviews explored participants' perceptions and experiences
regarding factors influencing birth preparedness and
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complication readiness.

Additionally, eight healthcare providers, including medical
officers, Mid-Level Health Providers (MLHPs), and ANMs
involved in antenatal care services, were interviewed to obtain

their perspectives on the quality of ANC and BPCR
implementation. Interviews continued until data saturation

was achieved, ensuring that no new themes emerged.

Table I: Socio-demographic and obstetric characteristics of the participants (n=200)
Characteristics Categories Frequency (%)
Age (yr) <25 104 (52)
>25 96 (48)
Hindu 40 (20)
Religion Muslim 19(9.5)
Sarna 77 (38.5)
Christian 64(32)
Cohabitation 20(10)
Marital status Married 180 (90)
Professional degree 3(1.5)
Graduate 13(6.5)
Education High school 41(20.5)
Middle School 102 (51)
Primary school 29(14.5)
Iliterate 12(6)
Socio-economicstatus | Lower middle 25(12.5)
Upper lower 175(87.5)
Gravida Primigravida 66(33)
Multigravida 134(67)
Parity Nulliparous 32(16)
Primiparous 70(35)
Multiparous 98(49)
History of stillbirth Yes 28(14)
History of abortion Yes 24(12)
Registration of | Isttrimester 133 (66.5)
Pregnancy 2nd trimester 58(29)
3rd trimester 9(4.5)
Number of ANC visits <4 139(69.5)
>4 61(30.5)
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Data analysis: Quantitative data were entered into Microsoft
Excel, and the analysis was performed on STATA16 (Stata
Corp; 2019, TX). Descriptive statistics were reported for all
the demographic variables in the study. The BPCR index was
calculated for each participant based on the indicators. For
logistic regression analysis, BPCR was dichotomized as 'better
prepared' (BPCR score >71%) and 'less prepared’ (BPCR score
< 71%) to examine the influence of key study variables.
Proportion, odds ratio (OR), and adjusted OR with 95 percent
confidence intervals for the BPCR were reported as outcome
measures.

Results

All the antenatal women in the study were mostly tribals, with
a mean (Standard Deviation) age of 26.4 (5.4) yr. Their
demographic characteristics are shownin table L.

BPCR status: On assessing the indicators for BPCR, it was
revealed that the majority of the pregnant women had decided
on a health facility (75%), saved money (68%) and arranged
for a healthcare provider (66%). However, only 29 per cent had
made transportation arrangements and 8.5 percent had
arranged for ablood donor. None of the pregnant women were
complication-ready (i.e. they could not identify at least 3
danger signs of pregnancy) and only 5 per cent could identify
only one danger sign of pregnancy. Among the 200 pregnant

women in the study, the mean (SD) BPCR index was 43.4
(21.3) percent; with a median 42.9 per cent [inter quartile
range (IQR): 28.6-57.1%]. Overall, 16 percent of the pregnant
women were better prepared, while the remaining 84 per cent
were less prepared.

Factors associated with BPCR: To assess the factors associated
with BPCR, a multi-variable logistic regression analysis was
done, indicating that religion, marital status, educational
status, number of ANC visits, and history of stillbirth were
significant predictors of BPCR (Table IT).

Additionally, qualitative analysis of in-depth discussion with
pregnant women to assess factors associated with BPCR
revealed the following themes.

Family and community support: Family and community
support emerged as a crucial factor affecting BPCR. Pregnant
women often depended on decisions from their husbands and
family members while selecting health care facilities.
Similarly, financial assistance from the family and the
community was essential for arranging delivery logistics
during childbirth. Peer groups also helped in knowledge
sharing through in formal conversations and shared
experiences, which enhanced women's understanding of risks
during pregnancy.

TABLE II. Factors associated with birth preparedness & complication readiness

Variable Categories Crude model Adjusted model
Age (yr) >25 OR (95% CI) Pvalue OR (95% CI) P value

>25 1.82(0.85-3.94) 0.11 1.59(0.42-6.33) 0.47
Religion Sarna 1.39(0.66-2.99) 0.37 4.06(1.02-15.85) 0.04
Marital status Married 0.58(0.24-1.87) 0.44 8.621.74-45.62) <0.001
Education High school &above 20.59(7.79-54.14) | <0.00 196.98 (18.51-2091.11) | <0.001
Socioeconomic status Lower middle 5.09(2.06-12.42) <0.00 1.32(0.33-5.28) 0.68
Gravida Multigravida 1.28(0.60-3.16) 0.44 0.75(0.02-26.91) 0.88
Parity Nulliparous 0.39(0.08-1.94) 0.25 0.74(0.01-51.78) 0.88

Multiparous 1.63(0.71-3.73) 0.24 3.36(0.09-125.71) 0.50
Stillbirth Yes 3.10(1.16-7.79) 0.02 78.70(6.54-947.58) <0.001
Abortion Yes 1.10(0.39-3.18) 0.83 0.02(0.04-2.10) 0.22
Months of pregnancy 2nd trimester 2.55(0.93-7.12) 0.06 2.14(0.34-12.99) 0.80

3rd trimester 2.43(0.85-6.99) 0.09 2.10(0.32-14.09) 0.80
Registration of pregnancy | 2ndand 3rd trimester 1.57(0.73-3.40) 0.23 0.82(0.22-3.16) 0.79
No. of ANCvisits >4 3.39(1.60-7.45) <0.001 | 5.84(1.57-21.94) <0.001
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Previous experiences: Prior positive experiences with
healthcare providers and institutions considerably influenced
following healthcare-seeking behavior. Women who had
received satisfactory care during previous pregnancies
demonstrated a greater likelihood of returning to the same
facilities, thereby encouraging continuity of care. The
perceived availability of immediate medical interventions
within these settings also fostered a sense of security, which
contributed to prior arrangements for health care providers,
leading to better preparedness.

Lack of information on BPCR: Pregnant women reported a
lack of information regarding BPCR and therefore did not
prepare for such arrangements. Some women reported that
they were not

informed, even during their ANC check-ups. Limited
awareness of government initiatives such as Janani Suraksha
Yojana (JSY) and Janani Shishu Suraksha Karyakram (JSSK),
which are designed to reduce logistical barriers, further
hinders women's preparedness for childbirth.

Perceptions regarding BPCR: Pregnant women's perceptions
about childbirth also influenced their Birth Preparedness and
Complication Readiness (BPCR). Some women had
misconceptions regarding the risk of excessive blood loss
during childbirth, reflecting inadequate understanding of its
potential consequences. As a result, they did not make
arrangements for ablood donor.

Traditional house hold beliefs, including reliance on
traditional birth attendants and preference for home births,
further discouraged arrangements with skilled healthcare
providers.

Lack of decision-making: Limited decision making authority
frequently transferred responsibility for birth planning to
other family members, reducing pregnant women's
involvement in preparing for childbirth. If families that relied
on traditional birth attendants, home delivery was often
preferred because relatives made decisions on woman's behalf.
Furthermore, limited control over financial decisions,
especially among women from economically disadvantaged
households, further restricted adequate birth preparedness.
Quality of ANC with regard to BPCR: Direct observations of
antenatal care (ANC) sessions showed that all consultations
included registration and physical examination of pregnant
women. However, BPCR counseling was not incorporated
into any routine ANC session. Overall, 7 out of 8 (88%)
essential BPCR components were missing from the observed
consultations, indicating inadequate integration of BPCR into
ANCservices.

Qualitative analysis of in-depth interviews with healthcare
providers to assess perspectives regarding the quality of ANC

revealed the following themes:

Focus of quality ANC: Healthcare providers reported that
each antenatal care (ANC) visit lasted approximately 15-20
minutes. They described quality ANC primarily in terms of
registration, history taking, and comprehensive physical and
laboratory examinations. Physical assessments included
measurement of blood pressure, weight, height, and
abdominal examination. Laboratory investigations
comprised hemoglobin estimation, random blood sugar
testing, urine examination, blood grouping, HIV testing, and
VDRL screening. In addition, the provision of iron and folic
acid supplements and tetanus immunization was regarded as
an essential component of quality ANC.

Inadequate emphasis on communication and education:
Initially, healthcare providers did not recognize counseling as
a key component of ANC. However, after further discussion,
they acknowledged its importance, particularly counseling on
nutrition, family planning, and birth spacing, which they
considered essential for reducing maternal risks and
promoting the health of both the mother and the newborn.
Notably, none of the healthcare providers identified Birth
Preparedness and Complication Readiness (BPCR)
counseling as a routine component of ANC. Furthermore,
they were unaware that BPCR counseling is recommended as
an integral part of antenatal care according to the World
Health Organization (WHO) guidelines.

Discussion

This study presents a comprehensive assessment of birth
preparedness and complication readiness (BPCR) among
pregnant women in Jharkhand, a north-eastern state of India
that continues to face considerable maternal health
challenges, including one of the highest maternal mortality
rates in the country. The study found a BPCR score of 43.4%,
which is lower than the levels reported in studies conducted in
Madhya Pradesh (47.5%), Maharashtra (59.5%), and
Karnataka (79.8%), as well as in several international studies.
Although the early recognition of danger signs and prompt
medical intervention can substantially reduce maternal
mortality, only 5% of the pregnant women in this study were
able to identify even one danger sign of pregnancy. This
proportion was lower than that reported in Karnataka (80%),
Varanasi (35.2%), and Maharashtra (21.8%), indicating a
significant gap in knowledge. Direct observations during
antenatal care (ANC) visits further revealed that pregnant
women were not counseled on BPCR, which is consistent with
findings from studies conducted worldwide, including those
in India. This problem is further aggravated by the inadequate
awareness of healthcare providers regarding BPCR
counseling, highlighting a deficiency in service delivery.
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The poor level of preparedness observed in this study can
largely be attributed to the limited arrangements made for
transportation (29%) and for identifying potential blood
donors (8.5%), findings that are consistent with previous
research. One of the major challenges in Jharkhand is
inadequate road infrastructure, which restricts timely access
to transportation during emergencies, making it difficult to
arrange a vehicle when urgent care is required. Likewise, the
lack of preparation for blood donors before delivery—a vital
component in managing obstetric emergencies—is
particularly concerning given the high prevalence of anaemia
among women in the state, which increases the risk of
complications such as excessive blood loss during childbirth.
Poor awareness of pregnancy danger signs remains another
major concern, especially among tribal populations where
cultural preferences for home deliveries may increase the
likelihood that complications remain undetected and
untreated. In the absence of these essential preparations,
pregnant women are more likely to experience delays in
receiving appropriate care, placing them at greater risk during
obstetric emergencies. This situation is further worsened by
the absence of BPCR counseling during ANC visits, depriving
women of essential information because of the limited
communication skills of healthcare providers. Furthermore,
inadequate knowledge of BPCR among healthcare providers
and their limited understanding of its importance as a key
component of ANC reflect a significant weakness within the
healthcare system.

Amid these challenges, the study also identified several factors
that facilitated birth preparedness and complication readiness
(BPCR). A majority of pregnant women (75%) had planned
for institutional delivery, while 68% reported saving money
for emergencies with support from their families and
communities. The close-knit tribal communities of
Jharkhand, where families often live in close proximity and
provide both logistical and emotional support, appear to
contribute positively to birth preparedness. Family members
and peer groups also served as important sources of
information, encouragement, and resource sharing, thereby
supporting women in preparing for childbirth and its possible
complications. Furthermore, the study found that certain
cultural practices specific to Jharkhand, such as cohabitation
without formal marriage, were associated with better BPCR.
This finding may reflect locally embedded social dynamics
thatinfluence reproductive health-related decision-making.
This cross-sectional survey, based on exit interviews with
pregnant women, provides valuable estimates of the BPCR
index for Jharkhand and contributes important evidence from
a previously underrepresented region. The mixed-methods
approach further strengthened the findings by incorporating

both patient and healthcare provider perspectives on BPCR.
In addition, direct observation of antenatal care (ANC)
services offered valuable insights into the quality of ANC,
although this component was conducted in a relatively small
subsample. However, because the study was confined to
Ranchi, the state's most populous district, the findings may
not be generalizable to all districts of Jharkhand. Future
studies covering a wider range of geographical and cultural
settings within the state are recommended to better inform
state-wide maternal health policies and strategies.

The findings reveal important systemic shortcomings in the
delivery of antenatal care, particularly in the communication
of essential information related to BPCR. These gaps highlight
the urgent need for comprehensive training programmes for
healthcare providers that extend beyond clinical competence
to include effective communication skills and the principles of
respectful maternity care. Furthermore, the study emphasizes
the importance of understanding the socio-cultural context in
which maternal healthcare is delivered. In community-
oriented regions such as Jharkhand, cultural norms strongly
influence healthcare decision-making and perceptions of risk.
Therefore, integrating families and communities into
maternal health strategies can enhance the effectiveness and
acceptability of BPCR interventions.
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