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Abstract

Background Birth preparedness and complication readiness (BPCR) is an essential component of safe motherhood
programs. This study aims to systematically identify and synthesize available evidence on birth preparedness and
complication readiness among pregnant and recently delivered women in India.

Methods The study followed PRISMA guidelines and used databases such as PubMed, Cochrane Library, and
ProQuest. Joanna Briggs Institute [JBI] Tool was used for critical appraisal of studies. The meta-analysis was conducted
using Comprehensive Meta-Analysis [CMA] tool and R studio software. Statistical heterogeneity was evaluated using
visual inspection of the forest plot, Cochran’s Q test, and the I? statistic results. Funnel plot and Egger’s tests were
applied to explore the possibility of the publication bias in the studies [PROSPERO: CRD42023396109].

Result Thirty-five cross-sectional studies reported knowledge on one or more components of birth preparedness
[BP], whilst knowledge on complication readiness [CR] or danger signs was reported in 34 included studies. Utilizing
the random effect model, the pooled result showed that only about half of the women [49%; 95% Cl: 44%, 53%]
were aware on BPCR components. This result ranged between 15% [95% Cl: 12%, 19%] to 79% [95% Cl: 72%, 84%)]

in Maharashtra and Karnataka respectively [I>=94%, p=<0.01]. High heterogeneity [>90%] is observed across all
components [p<0.01]. The result of subgroup analysis indicated no significant difference in the proportion on BPCR
among pregnant women [509%; 95% Cl: 45%, 55%)] and recently delivered women [54%; 95% Cl: 46%, 62%)]. However,
the southern region of India indicates relatively better [56%; 95% Cl: 45%, 67%)] prevalence.

Conclusion Our study highlights the low prevalence of BPCR in India and the factors associated with it. Scaling up
cost-effective interventions like BPCR that have a positive overall effect is necessary. Authors strongly suggests that
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birth preparedness and complication readiness should be given utmost importance to reduce maternal morbidity
and mortality to achieve the Sustainable Development Goals. Consideration should be given to fortifying existing
resources, such as frontline workers and primary healthcare, as a strategic approach to augmenting the effectiveness

of awareness initiatives.
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Introduction

The health of pregnant women, from conception to the
postnatal period, must be treated as a priority. Each stage
of the process should be a positive experience, enabling
both mother and baby to realize their full potential for
health and happiness. Globally during 2020, around 800
women per day, or around one every two minutes, died
from pregnancy and childbirth related avoidable causes
[1]. Nearly 95% of maternal deaths in 2020 occurred in
low- and middle-income [LMIC] nations, the majority of
which could have been prevented [2]. Of the estimated
253,000 maternal deaths worldwide during 2020, 87%
[253,000] occurred in Sub-Saharan Africa and Southern
Asia. Maternal mortality ratio [MMR] decreased most
substantially in Eastern European countries and South
Asian countries between 2000 and 2020, by 70% [from
MMR of 38 to 11] and 67% [from MMR of 408 to 134],
respectively [1-3].

Approximately three-quarters [73%] of maternal fatali-
ties between 2003 and 2009 are due to direct obstetric
causes like severe haemorrhage that typically occur after
childbirth, high blood pressure during pregnancy [pre-
eclampsia and eclampsia], embolism, unsafe abortion etc.
The remaining 27% deaths are due to indirect obstetric
causes resulting from previously existing disease like car-
diovascular diseases, HIV, severe anaemia, diabetes and
hepatitis etc [4, 5]. Despite these known causes, lowering
maternal mortality and morbidity has been proven to be
significantly impeded by individual pregnant women’s,
families; and medical professionals’ delay in responding
to the initiation of labour and the development of com-
plications [6].

Compared to the global average of 43%, India has
impressively reduced maternal mortality since 2005 by
77% [7] Between 2017 and 2019 and 2018-2020, MMR in
India has significantly reduced i.e., from 103 to 97 deaths
per lakh live births respectively, surpassing the target set
by the NHP 2017 [8]for 2020. However, to meet the UN’s
Sustainable Development Goal of 70 per 100,000 live
births by 2030, the MMR must be substantially improved
[9, 10]. Unlike other countries, India has also adopted a
set of strategies i.e., from single interventions to a com-
plex set of public health intervention for this decline in
maternal mortalities [11, 12]. Despite these efforts, Cul-
tural prejudices and ignorance prevent preparation for
childbirth and obtaining assistance in many communi-
ties [13, 14]. This leads in development of unexpected

complications due to delay in seeking care and sponta-
neous decisions [15-18]. To address these delays, the
Johns Hopkins Program for International Education in
Gynaecology and Obstetrics [JHPIEGO] developed the
Birth Preparedness and Complication Readiness [BPCR]
concept to ensure that pregnant mothers receive the care
they require without undue delay [19]. These delays in
decision making and receiving the right care can only
be averted by better usage of the birth preparedness and
complication readiness plan [17, 19, 20].

Birth preparedness and complication readiness [BPCR]
demonstrates the expectant mothers on how to recog-
nize labour symptoms, and warning indications of com-
plications related to pregnancy. Additionally, it aids in
lowering other obstacles to receiving care, such as trans-
portation expenses, beliefs about the quality of care, and
cultural differences [19, 21]. BPCR approach is an effec-
tive way to ensure the use of skilful maternal and neona-
tal services in a timely manner [22]. To have a BPCR plan
in place helps to achieve the best potential outcome by
being prepared for any unexpected issues that may arise
during the birthing process [23]. BPCR strategies have
significant impact on the utilization of skilled care and
are successful in lowering maternity and fatality rates in
resource-limited areas [23-25].

BPCR facilitates the decision to seek care via two dis-
tinct approaches. To begin, birth preparedness recom-
mends planning on having a skilled professional present
during labour. If this plan is put into action, the woman
can get the necessary care before any potential issues
arise during the birth, Consequently, the two delays
are avoided. The second step, complication readiness
enhances knowledge about danger signs in families and
communities, increasing awareness of the problem and
hastening the choice to seek treatment [26-28]. The
Pradhan Mantri Surakshit Matritva Abhiyan in India,
which was launched in 2016 has an objective mandating
the BPCR plan for all the pregnant women with special
emphasis on the women identified as having risk factor
or with co-morbid condition [29].

Despite being a cost-effective strategy, BPCR is a
neglected area of maternal healthcare in India. The
existence of state-specific studies reporting the preva-
lence of BPCR, underscores the need for this study to
get a national level BPCR estimates. Thus, our study
aims to conduct a systematic review and meta-analysis
on BPCR in India to understand the actual prevalence
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and practices of BPCR interventions in India. This sys-
tematic review and meta-analysis [SRMA] will provide
a comprehensive overview of the current situation of
BPCR in India. This analysis will bring to light the gaps
in the existing knowledge base, identify potential areas of
improvement, and inform evidence-based strategies to
improve BPCR in India.

Methodology

This review adhered to the guidelines laid down in the
Cochrane Handbook of Systematic Reviews [30]. The
protocol was registered at the International Prospec-
tive Register of Systematic Reviews [registration ID:
CRD42023396109].

Search strategy
Keywords were used to create a search strategy for
addressing the research questions. Systematic search was
performed by combining every feasible sequence of all
the categories of keywords. The Medical Subject Head-
ings [MeSH] terms and truncated keywords were mixed
using the relevant Boolean logic operators i.e., AND,
OR, and NOT. The authors [AKP and DG] pretested
the search strategy in PubMed to ensure appropriate-
ness in retrieving the relevant articles and subsequent
modifications.

Based on the inclusion criteria, articles were retrieved
from various search engines such as PubMed, Cochrane
Library, and ProQuest. Additional articles were found

Table 1 PICO format

Population Pregnant women: “pregnan*“[Title/Abstract]
OR “pregnant women“[Title/Abstract] OR
“antenatal”[Title/Abstract] OR“anc”[Title/
Abstract]

Intervention -

Comparison -

Outcome Birth preparedness: “birth preparedness’[Title/

Abstract] OR “preparedness‘[Title/Abstract] OR
“preparing for birth”[Title/Abstract] OR "emer-
gency preparedness’[Title/Abstract] OR “birth
plan‘[Title/Abstract]
Complication Readiness: “danger signs‘[Title/
Abstract] OR“readiness”[Title/Abstract] OR
[["recognisable[All Fields] OR “recognise”[All
Fields] OR “recognised”[All Fields] OR
“recognises”[All Fields] OR “recognising[All Fields]
OR “recognize"[All Fields] OR “recognized[All
Fields] OR “recognizes[All Fields] OR
“recognizing”[All Fields]] AND “danger sign‘[Title/
Abstract]] OR “obstetric complication[Title/
Abstract] OR “pregnancy complication”[Title/Ab-
stract] OR “obstetric danger sign“[Title/Abstract]
OR"maternal complications[Title/Abstract] OR
“maternal health“[Title/Abstract] OR “newborn
health”[Title/Abstract]

?1and C are not mentioned as only descriptive studies were included

Page 3 of 12

by searching the reference lists of the identified studies
in the Google Scholar. This review comprised all pub-
lished papers up to January 31st, 2023. The following
search phrases were used in the PICO format, as shown
in Table 1. A detailed search terms were developed before
the actual search for all the selected databases (Supple-
mentary Table S1).

Research question
What is the prevalence of BPCR among pregnant and
recently delivered women in India?

Study selection and eligibility criteria

Inclusion criteria

This review covered cross-sectional studies on BPCR,
conducted amongst pregnant & recently delivered
women in India. All articles in English, regardless of time
of data collection or publication year (taking 2009 as start
year), were included.

Exclusion criteria

Studies that did not describe the study population or
did not record the outcome variable as BPCR & studies
reporting qualitative data were excluded.

Selection process

Studies that satisfied the stated inclusion criteria were
collected and independently examined by two review-
ers [TS and BT]. For title and abstract screening, two
reviewers separately assessed the eligibility of the studies
received from the literature searches. A web-based auto-
mated screening application called “Rayyan.ai [31]” was
used for duplicates removal, text mining and screening
of records. Records were screened, labelled for inclusion,
exclusion, or “maybe” relevance to the review’s subject,
and the words for inclusion and exclusion were also high-
lighted [which significantly aided manual screening].

The generated reports from the two reviewers were
retrieved and later full text were reviewed [TS and BT].
In cases of discrepancies, an agreement was reached by
consensus with the advice of third-member arbitrators
[AKP or DG@]. Justification was given for excluding the
studies with proper reason. The search process was pre-
sented in the form of a PRISMA flow chart.

Data extraction and data collection

Using a predefined data extraction MS Excel spreadsheet
prepared by the reviewer [AKP and DG], two reviewers
[TS and BT] independently extracted the data. The Excel
sheet included questions about the author’s name, pub-
lication year, study design, sample size, geographic loca-
tion, participants, mean participant age, response rate,
and the prevalence of BPCR. The tool also provides data
on individual BPCR components such as proportion
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of women who saved money for childbirth and emer-
gencies, prepared blood donors, identified skilled birth
attendants, were aware of danger signs during pregnancy,
labor, postpartum, and newborn, planned deliveries in
medical facilities, arranged transportation, identified the
place of birth, and were aware of government financial &
transport assistance in JSY & JSSK.

Main outcome

The main outcome of this review was to assess the prev-
alence of BPCR among pregnant and recently delivered
women in India.

Definition of BPCR

BPCR is a strategy to promote the timely use of skilled
maternal and neonatal care, especially during childbirth,
based on the theory that preparing for childbirth and
being ready for complications reduces delays in obtain-
ing this care. BPCR is measured by various key ele-
ments including arrangement for transportation, saving
money for delivery, identifying skilled birth attendant,
identifying place of delivery and identifying blood donor
in the case of emergency, knowledge regarding danger
signs during pregnancy, labour, postpartum and new-
born. All studies that used the above definition of BPCR
were included in this review [23, 32].

Risk of Bias [ROB] Quality Assessment
Before identifying and finalizing the study for use, all
studies were evaluated for methodological quality, risk
of bias, and the validity of the study findings. The risk of
bias of the included studies was independently appraised
by two reviewers [TS and BT] using the Joanna Briggs
Institute [JBI] [33] critical appraisal checklist, which is
designed for research reporting prevalence data. The JBI
methodology checklist consists of 9 questions and is cat-
egorized into “Yes’”, “No’, “Unclear” and “Not applicable”
Overall risk assessment was done by giving each
study with a score between 0-9 and categorising them
into any of the three categories of ROB: - [0-3=HIGH,
4-6=MEDIUM, and 7-9=LOW]. Any disagreements
over the assessment of the risk of bias and research qual-
ity between two reviewers was settled by involving the
third reviewer/arbitrator [AKP or DG].

Data synthesis, statistical analysis, and investigation of
heterogeneity

The data was analysed using CMA [Comprehensive
meta-analysis tool] and R studio software. The analy-
sis was done by DG and AKP. We conducted a meta-
analysis using the random effects models, taking into
account the measured heterogeneity across the studies.
The pooled estimates were reported by all the studies and
the findings were presented using forest plots. Statistical
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heterogeneity was evaluated using a combination of
visual inspection of the forest plot and assessment of the
Cochran’s Q test, and the I? statistic results, in reference
to the Cochrane Handbook Criteria. A probability value
of p<0.05 was chosen to imply statistically significant
heterogeneity. When the results fell below 25%, between
25% and 75%, and over 75%, heterogeneity was deemed
low, moderate, and high respectively. When discrepan-
cies between study outcomes go beyond those only due
to chance, statistical heterogeneity was present. Funnel
plot and Egger’s test were applied to explore the possibil-
ity of the publication bias in the studies. Sensitivity analy-
ses were performed by removing the study(ies) with more
than 10% weight and with extreme values (outliers) to
determine the impact of individual studies on the pooled
values and whether the aggregate estimates were domi-
nated by a single study.

Subgroup analysis

As per the data availability, we have done a subgroup
analysis for BPCR by delivery status [recently delivered
and pregnant women] and geographical region [East,
West, North, South, and Central].

Results

Studies included in the review

The initial search yielded 1391 articles, of which 1349
were from major databases like PubMed, Cochrane, and
ProQuest, and 42 were from other sources like google
searches and citation search. After removing duplicates
and ineligible studies, 994 articles were screened for title
and abstract screening, of which 36 articles were selected
for evaluation on a full text screening. One study [34]
was excluded due to unavailability of full text. Thus, in
total, 35 studies were included in this review. PRISMA
flow diagram showing studies’ selection process given
in Fig. 1. To ensure scientific precision, MOOSE (Meta-
analyses of Observational Studies in Epidemiology)
checklist was also used (Supplementary Table S2).

Study characteristics

All included articles were published in English and were
conducted in various parts of India [Karnataka — 6; West
Bengal —5; Delhi, Gujarat, Madhya Pradesh — 3 in each
state; Chhattisgarh, Maharashtra, Odisha, Tamil Nadu,
Telangana, Uttar Pradesh — 2 in each state; Bihar, Hary-
ana and Jammu & Kashmir — 1 in each state]. All studies
followed cross-sectional study design. The studies were
published between 2009 and 2022.

Out of these 35 studies, 16 studies [17, 21, 28, 35-47]
collected data from pregnant women, 9 studies [24, 25,
27, 48-53]from recently delivered women, and 10 stud-
ies [22, 54—62] from both pregnant women and recently
delivered women. All studies reported the information
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Fig. 1 PRISMA diagram of the studies included in the meta-analysis
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STUDY SUBJECTS AND THE SETTING DESCRIBED
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SAMPLED IN AN APPROPRIATE WAY

SAMPLE FRAME APPROPRIATE

COYES mNO mUNCLEAR

Fig. 2 Summary of risk of bias for all included studies

on birth preparedness and complication readiness except
one study [60] which only took data on birth prepared-
ness. Overall, 14,832 women either pregnant or recently
delivered were the participants in the selected studies.
Summary characteristics of studies included was pre-
pared to provide greater insights (Supplementary file S3).

Risk of bias [ROB] assessment

The quality of different studies estimating the prevalence
of BPCR included in this systematic review and meta-
analysis was evaluated following the checklist proposed
by the Joanna Briggs Institute (JBI) [33]. Studies with a
score between “0-3” reporting “yes” indicated a “high”

risk of bias, 4—6 indicated a “moderate” risk of bias, and a
score of 7 or higher reporting “yes” belong to a "low" risk
of bias. A summary of the risk of bias of the included arti-
cles is provided in Fig. 2. Of the total 35 included studies
28 [80%] fulfilled the criteria for low risk of bias, seven
[20%] for moderate risk of bias and no study was found
for high risk of bias. The results for risk of bias for each
included study was also prepared to see individual study
related risk of bias (Supplementary file as Table S4).
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Data synthesis

Overall BPCR

Out of 35 studies, overall knowledge on BPCR was given
in 26 studies which were included in meta-analysis. Uti-
lizing the random effect model, the pooled result showed
that only half of the women [49%; 95% CI: 44%, 53%] were
aware about birth preparedness and complication readi-
ness. The minimum awareness was 15% [95% CI: 12%,
19%] reported by a study conducted by Viswanathan VT
in Maharashtra, whereas the maximum was 79% [95% CI:
72%, 84%] in the study conducted by Akshaya KM in Kar-
nataka [Fig. 3a].

The I? test statistics result showed significant high
heterogeneity [1°=94%, p=<0.01]. Funnel plot shows
symmetry in the studies [Fig. 3b], further confirmed by
Egger’s test [p-value —0.59], thus implying no publication
bias. Performing the sensitivity analysis by removing the
study with highest weight [56]and the extreme outlier
studies [57, 58] did not make any significant difference
in the pooled proportion [49%; 95% CI: 45%, 53%] and I
[91%; p-value<0.01].

Sub-group analysis

Sub-group analysis was done based on the delivery status
of women [pregnant women/recently delivered women],
and region in which the study was conducted [East/West/
North/South/Central].

Study Events Total Proportion

Viswanathan VT (2020) 60 400 - ; 0.15 [0.12;0.19]
Mukhopadhyay DK (2013) 115 355 - 0.32 [0.28;0.37)
Chandrakar T (2022) 78 230 — | 0.34 [0.28;0.40]
Rajesh P (2016) 133 3N - 0.36 [0.31,0.41)
Bhilwar M (2021) 74 200 —— 0.37 [0.31,0.44)
Acharya (2015) 170 417 — : 0.41 [0.36; 0.46)
Salroo F (2022) 240 568 a 0.42 [0.38;0.46]
Kar M (2019) 42 % — 0.44 [0.34,0.54)
Ghosh A (2017) 43 98 —-—f— 0.44 [0.34,0.54)
Waghmare R (2018) 251 547 = 0.46 [0.42,0.50)
Gupta S (2016) 244 521 - 0.46 [0.42,0.51)
Kushwah S S (2009) 960 2022 & 047 [0.45;0.50)
Agarwal S (2010) 149 312 = = 0.48 [0.42;0.53]
Indira NC (2021) 220 451 -+ 0.49 [0.44,0.53]
Pandey P (2022) 311 633 -+ 0.49 [0.45;0.53]
Mazumdar R (2014) 118 240 —— 0.49 [0.43;0.55)
Gurung J (2017) 157 305 = 0.51 [0.46;0.57)
Mukhopadhyay DK (2016) 184 355 A 0.52 [0.47,0.57)
Chajhlana SPS (2018) 147 274 '—'— 0.54 [0.48;0.59)
Patil MS (2016) 223 400 s 0.56 [0.51;0.61)
Sau B (2021) 122 200 . —— 0.61 [0.54;0.68]
Patel G (2022) 193 310 g = 0.62 [0.57,0.67)
Dave VR (2017) 229 350 P 0.65 [0.60;0.70)
Sharma N (2016) 133 200 , — 0.66 [0.60;0.73]
VidhyaShree MD (2020) 71 104 e 0.68 [0.59;0.76]
Akshaya KM (2017) 145 184 ; s 0.79 [0.72,0.84]
Common effect model 10149 @ 0.48 [0.47; 0.49]
Random effects model <> 0.49 [0.44; 0.53]

T T 171711

Heterogeneity 12=94%, *=0.1858, p < 0.01
020304 050607 08

(a)
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Pregnant women vs recently delivered women

13 studies reported prevalence of BPCR among preg-
nant women distinctly and five among recently delivered
women. Utilizing the random effect model, the pooled
result showed no significant difference in the prevalence
of BPCR among pregnant women [50%; 95% CIL: 45%,
55%] and recently delivered women [54%; 95% CI: 46%,
62%]. The heterogeneity was high in both the groups with
I? being 85% [p<0.01] among recently delivered women
and 92% [p<0.01] among pregnant women sub-group.
Funnel plot for both the groups showed symmetrical
distribution of studies. Egger’s test for pregnant women
(more than 10 studies) confirmed no publication bias
[p-value — 0.19] [Figure 4].

Study region

Out of total 26 studies, six studies each were conducted
in east, central and south region of the country; and four
each in west and north region. Utilizing the random
effect model, the pooled result showed no major differ-
ence in the prevalence of BPCR among all the regions.
South region showed relatively high [56%; 95% CI: 45%,
67%] prevalence as compared to other regions. The het-
erogeneity was significantly high in all the groups. The
least heterogeneity was observed in central region as
compared to other regions. Funnel plot for all the groups
showed asymmetrical distribution of studies, thus indi-
cating presence of publication bias [Figure 5].

Weight Weight

95%-Cl (common) (random)

21%
32%
21%
35%
1.9%
42%
5.8%
1.0%
1.0%
5.6%
5.4%
209%
32%
47%
6.6%
25%
32%
37%
28%
41%
2.0%
3.0%
3.3%
1.9%
0.9%
1.3%

3.8%
39%
38%
3.9%
3.8%
4.0%
40%
34%
34%
40%
4.0%
4.1%
3.9%
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4.0%
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3.9%
3.9% J
3.9%
4.0% I
3.8% T T T T T T
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37%
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36%

-]
P, i, [T 00
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e

0.20
1
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100.0% - (b)

- 100.0%

Fig. 3 [a] Forest plot showing the prevalence of awareness of pregnant women or recently delivered women on BPCR. [b] Funnel plot showing distribu-

tion of studies on BPCR.
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Weight  Weight
Study Events Total Proporti 95%-Cl ( ) (random)
del_status = Recently delivered
Sharma N,(2016) 133 200 —— 0.66 [0.60;0.73] 31% 5.3%
Agarwal S,(2010) 149 312 —&- 0.48 [0.42;0.53] 5.5% 57%
Ghosh A (2017) 43 98 0.44 [0.34;0.54) 1.7% 47%
Sau B, (2021) 122 200 —_— 0.61 [0.54;0.68] 33% 5.4%
Mazumdar R (2014) 118 240 & 0.49 [0.43;0.55) 42% 5.5%
Common effect model 1050 < 0.54 [0.51; 0.57] 17.9% -
Random effects model — 0.54 [0.46; 0.62] - 265%
del_status = Pregnant Women
Dave VR (2017) 229 350 —E— 0.65 [0.60;0.70) 56% 57%
Acharya, (2015) 170 417 —— 0.41 [0.36; 0.46] 71% 5.8%
Gurung J,(2017) 157 305 —iE— 0.51 [0.46;0.57) 5.4% 57%
Gupta S,(2016) 244 521 T 046 [0.42;051) 9.2% 5.9%
Rajesh P,(2016) 133 3711 —&— 0.36 [0.31;0.41] 6.0% 57%
Bhilwar M, (2021) 74 200 —— 0.37 [0.31;0.44) 33% 5.3%
Chajhiana SPS,(2018) 147 274 0.54 [0.48;0.59] 4.8% 5.6%
Salroo F,(2022) 240 568 0.42 [0.38;0.46) 9.7% 59%
Patel G,(2022) 193 310 0.62 [0.57,0.67) 51% 5.6%
Indira NC,(2021) 220 451 0.49 [0.44;0.53] 79% 59%
Patil MS,(2016) 223 400 0.56 [0.51;0.61) 6.9% 5.8%
Waghmare R (2018) 251 547 0.46 [0.42;0.50) 9.5% 5.9%
VidhyaShree MD,(2020) 71 104 0.68 [0.59;0.76] 16% 46%
Common effect model 4824 0.49 [0.47; 0.50] 821% -
Random effects model 0.50 [0.45; 0.55) - 135%
Common effect model 5874 0.50 [0.48;0.51]  100.0% -
Random effects model 0.51 [0.47; 0.55) - 100.0%

Heterogeneity: I°=91%, ©°=0.1221,p <001 04 05 06 07
Test for subgroup differences (common effect): 1_’ =814, df=1(p<001)
Test for subgroup differences (random effects). y; = 0.62, df = 1 (p = 0.43)
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Fig. 4 [a] Forest plot showing prevalence of BPCR among sub-groups of pregnant women and recently delivered women. [b] Funnel plot showing
distribution of studies among pregnant women sub-group. [c] Funnel plot showing distribution of studies among recently delivered women sub-group

Weight  Weight
Study Events Total 95%-Cl
Region = East
Mukhopadhyay DK (2016) 184 355 r— 052 [0.47;0.57) 37% 39%
Mukhopadhyay DK (2013) 115 355 —_ 032 [0.28;0.37) 32% 39%
Kar M (2019) 42 9% — 0.44 [0.34;054] 1.0% 34%
Ghosh A (2017) 43 98 — 0.44 [0.34;054] 1.0% 3.4%
Sau B (2021) 122 200 —_— 061 [0.54;068] 20% 38%
Mazumdar R (2014) 18 240 —— 0.49 [0.43;0.55] 25% 38%
Common model 1344 < 0.47 [0.44;0.49]  13.4% -
Random effects model _— 0.47 [0.38; 0.56] - 223%
Region = North
Sharma N (2016) 133 200 —— 066 [0.60,0.73) 1.9% 37%
Acharya (2015) 170 417 —— 0.41 [0.36;0.46] 42% 4.0%
Bhilwar M (2021) 74 200 —_ 037 [0.31;0.44] 1.9% 38%
Salroo F (2022) 240 568 - 0.42 [0.38;0.46] 58% 4.0%
Common effect model 1385 < 0.44 [0.42; 0.47) 13.7% -
Random effects model — 0.47 [0.36; 0.57] - 155%
Region = Central
Kushwah S S (2009) 960 2022 B8 047 [045,050]  20.9% 41%
Pandey P (2022) 311 633 Es 0.49 [0.45;0.53] 66% 4.0%
Agarwal S (2010) 149 312 — 0.48 [0.42;053] 32% 39%
Gupta S (2016) 244 527 -t 046 [0.42;051) 54% 4.0%
Chandrakar T (2022) 78 230 —_ 0.34 [0.28;0.40] 21% 38%
Waghmare R (2018) 251 547 ! 0.46 [0.42;0.50] 56% 4.0%
Common effect model 4271 < 0.47 [0.45;0.48]  44.0% -
Random effects model < 0.46 [0.43; 0.49] - 240%
Region = West
Viswanathan VT (2020) 60 400 = 0.15 [0.12;0.19] 21% 38%
Dave VR (2017) 229 350 — 065 [0.60;0.70] 33% 39%
Patel G (2022) 193 310 — 062 [0.57;067] 3.0% 39%
Patil MS (2016) 223 400 —— 056 [0.51;061] 41% 4.0%
Common effe model 1460 < 0.52 [0.49; 0.55) 12.5% -
Random effects model ——— 0.48 [0.26; 0.70] - 156%
Region = South
Akshaya KM (2017) 145 184 —_— 0.79 [0.72;0.84) 13% 36%
Gurung J (2017) 157 305 H— 051 [0.46;0.57) 32% 39%
Rajesh P (2016) 133 371 - 036 [0.31;0.41) 35% 39%
Chajhlana SPS (2018) 147 274 e 054 [0.48;0.59] 28% 39%
Indira NC (2021) 220 451 - 049 [0.44;0.53] 4.7% 4.0%
VidhyaShree MD (2020) 71 104 — 068 [0.59;0.76] 0 34%
Common effect model 1689 <> 0561 [0.49;0.54]  16.4% -
Randor cts model R 0.56 [0.45; 0.67] - 227%
Common effect model 10149 0.48 [0.47;0.49]  100.0% -
Random effects model > 0.49 [0.44; 0.53) - 100.0%
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Fig. 5 [a] Forest plot showing prevalence of BPCR among sub-group by different regions of India. [b], [c], [d], [e] and [f] Funnel plot showing distribution

of studies among East, North, Central, West, South regions respectively
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Components of birth preparedness and complication
readiness

All the 35 studies reported knowledge on one or more
components of birth preparedness, whilst knowledge
on both complication readiness or danger signs was
reported in 34 studies. Under knowledge of birth pre-
paredness, maximum studies have reported the compo-
nent of identifying transport in advance [#=34], followed
by saving money [rn=33], presence of skilled birth
attendant [#=22], and identification of blood donor in
advance [#=19]. Under knowledge of danger sign, maxi-
mum studies have reported the component of knowledge
on only one danger sign during pregnancy [n=13], fol-
lowed by knowledge on only one danger sign of newborn
[n=8].

The average of the pooled result of all the components
of birth preparedness and complication readiness depicts
that knowledge on birth preparedness [61.63%] is much
more than danger sign [22.05%]. Looking deeper into
the components of birth preparedness [Table 1], the
pooled prevalence of first antenatal visit with a skilled
person during first trimester was highest [86.7%; 95%
CI: 77%, 93%). This is followed by knowledge on skilled
birth attendant during delivery [83.3%; 95% CI: 73%,
90%]. Only about half of the women reported knowledge
on place of delivery, transport through JSSK, financial
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assistance through JSY, identifying transport, save money,
and four or more ANCs. Only 63% of women reported
knowledge about early registration.

Among the components of danger sign, (Table 2), the
pooled prevalence of knowledge on only one danger sign
during pregnancy was highest [38.7%; 95% CI: 24%, 56%],
followed by knowledge regarding danger signs during
pregnancy [34.9%; 95% CI: 22%, 50%]. Only about one-
third of women showed knowledge on only one danger
sign of newborn, labour and postpartum and three dan-
ger signs of pregnancy. Less than 20% women reported
knowledge on danger signs during labour, during post-
partum, in neonates: three or more danger signs in neo-
nates, during labour and postpartum period. Significant
heterogeneity was high [>90%] among all the compo-
nents [p<0.01].

Discussion

The overall BPCR score of 49% in our study indicates
that there is still a gap in the utilization of BPCR ser-
vices among pregnant women in India. This score is
slightly higher than the 44.9% reported by Girma et al.
[2013] [63] in a similar study in Ethiopia. The variation
in the BPCR scores may be attributed to the differences
in the socio-demographic characteristics, health system
factors, and cultural practices of the study populations.

Table 2 Pooled result of knowledge on various components of BPCR

Components Events Sample Prevalence I> TauSq P Number LL* UL®
size value of studies
Knowl-  Knowledge regarding danger signs during pregnancy 754 2,325 34.9% 974 095 000 10 0.22 050
edge Knowledge regarding danger signs during labor 237 1,553 11.6% 98.0 1.69 0.00 5 0.04 029
regard— Knowledge regarding danger signs during postpartum 267 1,687 12.2% 91.1 032 0.00 6 0.08 0.19
:;z?nger Knowledge regarding danger signs in neonate 195 1,189 18.8% 953 057 0.00 4 0.10 033
signs 3/more DS of newborn care 430 1,512 12.3% 976 088 0.00 4 005 027
DS] 3/more DS of Postpartum 169 1,512 9.3% 942 0.66 0.00 4 0.04 020
3/more DS of labor-childbirth 322 1,512 15.7% 927 030 0.00 4 009 0.26
3/more DS of pregnancy 423 1,512 22.0% 936 0.26 0.00 4 0.14 033
1 DS of newborn 837 2,770 28.8% 985 1.31 0.00 8 015 047
1 DS of postpartum 567 1,863 30.4% 976 141 0.00 6 0.14 054
1 DS of labor 649 2,367 30.0% 97.7 1.04 0.00 6 0.16 0.50
1 DS of Pregnancy 1,559 4,339 38.7% 98.7 1.59 0.00 13 024 0.56
Knowl-  Place of delivery 2,192 5,964 59.4% 99.1 250 000 14 039 077
edge Knowledge on Transportation 1,895 5,286 50.6% 99.0 1.32 0.00 11 034 067
regard-  financial assistance JSY 3276 5566 55.5% 987 106 000 13 041 069
IE;rgth Skilled birth attendant 6,183 8,345 83.3% 986 1.86 000 22 073 090
pre- Identify blood donor 1,008 7,842 10.1% 980 145 0.00 19 006 0.16
pared- Identify transport 6,39% 14232 46.0% 988 1.28 000 34 0.37 056
ness Saved Money 5,839 13,774 46.0% 988 1.28 0.00 33 040 0.56
(BP] Four or more ANCs 2205 4910 51.5% 988 127 000 13 036 066
1st antenatal visit with a skilled person during 1st 1,958 2,283 86.7% 96.1 0.71 0.00 7 0.77 093
trimester
Registration within12weeks 2,028 3,511 63.6% 990 137 0.00 8 044 0380

a Lower limit

b Upper limit
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Compared to other studies in Nigeria, Ethiopia, and India
by Akinwaare et al. [2015] [64], Gedefa et al. [2017] [65],
and Nimavat et al. [2018] [66] respectively, our study had
a moderate BPCR score of 49%, which ranged from 30.6%
to 58.7% in these studies. Therefore, there is a need to
improve the awareness and utilization of BPCR services
among pregnant women, as well as to address the barri-
ers and facilitators that influence their decision-making
and behavior regarding BPCR.

The prevalence of women who saved money for their
delivery was found to be 46% in our study, which is an
important indicator of BPCR. This prevalence is higher
than the 38.7% reported by Berhe et al. [2016] [32] in
a study in Ethiopia, but lower than 63.4% reported by
Akinwaare et al. [2015] [64] in Nigeria, 59.6% reported by
Nimavat et al. [2018] [66] in India, and 83.3% reported
by Moran et al. [2018] [67] in Burkina Faso. The differ-
ences in the prevalence of saving money for delivery may
reflect the variations in the economic status, access to
financial services, and social norms of the study popula-
tions. Saving money for delivery can help women to over-
come the financial barriers to access skilled care during
pregnancy and childbirth, and to cope with any unfore-
seen complications that may arise. Therefore, there is a
need to promote and facilitate saving money for delivery
among pregnant women, as well as to provide them with
adequate information and counselling on the benefits
and options of saving money for delivery.

The prevalence of women who have knowledge of key
danger signs of pregnancy was 34.9% in our study, which
is a low level of awareness that can compromise the
timely recognition and management of pregnancy com-
plications. This prevalence is higher than 26.3% reported
by Berhe et al. [2016] [32] in a study in Ethiopia, but
lower than 52% reported by Akinwaare et al [64]. [2015]
in a study in Nigeria, 83.3% reported by Moran et al.
[2018] [67] in a study in burkina faso, and 42% reported
by Mukhopadhayay et al. [2016] [54] in a study in India.
The differences in the prevalence of knowledge of key
danger signs of pregnancy may be related to the varia-
tions in the educational level, exposure to mass media,
and quality of antenatal care services of the study popu-
lations. Knowledge of key danger signs of pregnancy is
essential for pregnant women to seek prompt and appro-
priate care when they experience any signs of potential
complications, and to prevent maternal and neonatal
morbidity and mortality. Therefore, there is a need to
improve the knowledge on key danger signs of pregnancy
among pregnant women, as well as to provide them with
effective health education and counseling.

The prevalence of women who have arranged transport
for their delivery was 46% in our study, which is a moder-
ate level of preparedness that can facilitate the access to
skilled care during childbirth. This prevalence is similar
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to 46.1% reported by Moran et al. [2018] [67] in a study in
Burkina Faso, but varies from the other studies in Ethio-
pia, Nigeria, and India by Berhe et al. [2016], Akinwaare
et al. [2015], Nimavat et al. [2018], and Mukhopadhyay
et al. [2016] [32, 54, 64, 66], which reported prevalences
ranging from 20.59 to 58.6%. The differences in the prev-
alence of arranging transport for delivery may depend on
the availability, affordability, and acceptability of trans-
port services in the study settings. Arranging transport
for delivery can help women to overcome the geographi-
cal and financial barriers to reach a health facility in time,
and to avoid delays and complications during delivery.
Therefore, there is a need to encourage and support preg-
nant women to arrange transport for their delivery, as
well as to improve the transport system and infrastruc-
ture in our area.

The prevalence of women who have identified a place
of birth for their delivery was 59.4% in our study, which
is a relatively high level of preparedness that can influ-
ence the choice and utilization of skilled care during
childbirth. This prevalence is slightly higher than 54.85%
reported by Berhe et al. [2016] [32] in a study in Ethio-
pia, which had a similar study design and population.
The similarity in the prevalence of identifying a place of
birth for delivery may reflect the common socio-cultural
and health system factors that affect the decision-making
and behavior of pregnant women in both settings. Iden-
tifying a place of birth for delivery can help women to
plan ahead and to select a health facility that meets their
needs and preferences, and to avoid uncertainty and con-
fusion during delivery.

The prevalence of women who have arranged a blood
donor for their delivery was 10.1% in our study, which is
a very low level of preparedness that can increase the risk
of maternal and neonatal mortality due to hemorrhage.
This prevalence is similar to 8.18% reported by Berhe et
al. [2016] [32] in a study in Ethiopia, and 9.9% reported
by Mukhopadhyay et al. [2016] [54] in a study in India,
but higher than 2.7% reported by Nimavat et al. [2018]
[63] in another study in India. The similarity in the preva-
lence of arranging a blood donor for delivery may indi-
cate the common challenges and barriers that pregnant
women face in accessing and obtaining blood transfu-
sion services in these settings. Arranging a blood donor
for delivery can help women to cope with any potential
complications that may require blood transfusion, and
to save lives during delivery. Therefore, there is a need
to improve the prevalence of arranging a blood donor
for delivery among pregnant women in our setting, as
well as to improve the availability, accessibility, and qual-
ity of blood transfusion services in our area. Accredited
Social Health Activist (ASHAs) in India plays a crucial
role in knowledge and preparedness of pregnant women.
Their active role might help pregnant women in various
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preparedness activities even for timely decision making
to visit hospital for checkups and deliveries. However, the
effectiveness of ASHAs in increasing maternal and new-
born health care utilization and improving outcomes is
mixed and should be studied separately.

We had multiple state specific studies reporting the
prevalence of BPCR however we didn’'t have a national
level estimate thus this meta-analysis is one of its own
kind of studies which has evaluated the pooled preva-
lence of birth preparedness and complication readiness
in the country. We have strictly followed the guidelines
laid down in the Cochrane book of systematic review.
Despite several strengths, we do have limitations as we
have restrained our search to articles published in Eng-
lish language and the last data searched was in January
2023. Due to variation in the selected study variables,
we could not study the cultural, caste, and class differ-
ences on the prevalence of BPCR in India. Also studying
effectiveness of ASHAs in strengthening the BPCR pro-
gram was not carried out. Also, we did not address the
variables influencing poor BPCR utilization, thus recom-
mending researchers to undertake additional research
in this area. To get an indepth understanding about the
factors leading to inadequate knowledge on BPCR, we
recommend undertaking a deep dive using the qualitative
approach involving stakeholders from different levels and
regions of country.

Conclusion

Our study highlights the low prevalence of BPCR in India
and the factors associated with it. Our findings under-
score the need for targeted interventions to improve
BPCR. Our study noted that there is a need to improve
the awareness and utilization of BPCR services among
pregnant women in India, as well as to address the fac-
tors that influence their decision-making and behavior
regarding BPCR. Thus, consideration should be given to
fortifying existing resources, such as frontline workers
and primary healthcare, as a strategic approach to aug-
menting the effectiveness of awareness initiatives.
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