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Abstract

Background Caesarean section (CS) rates are increasing globally, posing risks to women and babies. To reduce CS,
educational interventions targeting pregnant women have been implemented globally, however, their effectiveness
is varied. To optimise benefits of these interventions, it is important to understand which intervention components
influence success. In this study, we aimed to identify essential intervention components that lead to successful imple-
mentation of interventions focusing on pregnant women to optimise CS use.

Methods We re-analysed existing systematic reviews that were used to develop and update WHO guidelines

on non-clinical interventions to optimise CS. To identify if certain combinations of intervention components (e.g.,

how the intervention was delivered, and contextual characteristics) are associated with successful implementa-

tion, we conducted a Qualitative Comparative Analysis (QCA). We defined successful interventions as interventions
that were able to reduce CS rates. We included 36 papers, comprising 17 CS intervention studies and an additional 19
sibling studies (e.g., secondary analyses, process evaluations) reporting on these interventions to identify intervention
components. We conducted QCA in six stages: 1) Identifying conditions and calibrating the data; 2) Constructing truth
tables, 3) Checking quality of truth tables; 4) Identifying parsimonious configurations through Boolean minimization;
5) Checking quality of the solution; 6) Interpretation of solutions. We used existing published qualitative evidence
synthesis to develop potential theories driving intervention success.

Results We found successful interventions were those that leveraged social or peer support through group-based
intervention delivery, provided communication materials to women, encouraged emotional support by partner

or family participation, and gave women opportunities to interact with health providers. Unsuccessful interventions
were characterised by the absence of at least two of these components.

Conclusion We identified four key essential intervention components which can lead to successful interventions
targeting women to reduce CS. These four components are 1) group-based delivery, 2) provision of I[EC materials, 3)
partner or family member involvement, and 4) opportunity for women to interact with health providers. Maternal
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health services and hospitals aiming to better prepare women for vaginal birth and reduce CS can consider includ-
ing the identified components to optimise health and well-being benefits for the woman and baby.

Keywords Maternal health, Caesarean section, Qualitative comparative analysis, Complex intervention, Intervention

implementation

Introduction

In recent years, caesarean section (CS) rates have
increased globally [1-4]. CS can be a life-saving proce-
dure when vaginal birth is not possible; however, it comes
with higher risks both in the short- and long-term for
women and babies [1, 5]. Women with CS have increased
risks of surgical complications, complications in future
pregnancies, subfertility, bowel obstruction, and chronic
pain [5-8]. Similarly, babies born through CS have
increased risks of hypoglycaemia, respiratory problems,
allergies and altered immunity [9-11]. At a population
level, CS rates exceeding 15% are unlikely to reduce mor-
tality rates [1, 12]. Despite these risks, an analysis across
154 countries reported a global average CS rate of 21.1%
in 2018, projected to increase to 28.5% by 2030 [3].

There are many reasons for the increasing CS rates, and
these vary between and within countries. Increasingly,
non-clinical factors across different societal dimensions
and stakeholders (e.g. women and communities, health
providers, and health systems) are contributing to this
increase [13-17]. Women may prefer CS over vaginal
birth due to fear of labour or vaginal birth, previous neg-
ative experience of childbirth, perceived increased risks
of vaginal birth, beliefs about an auspicious or conveni-
ent day of birth, or beliefs that caesarean section is safer,
quick, and painless compared to vaginal birth [13-15].

Interventions targeting pregnant women to reduce
CS have been implemented globally. A Cochrane inter-
vention review synthesized evidence from non-clinical
interventions targeting pregnant women and family, pro-
viders, and health systems to reduce unnecessary CS,
and identified 15 interventions targeting women [18].
Interventions targeting women primarily focused on
improving women’s knowledge around birth, improv-
ing women’s ability to cope during labour, and decreas-
ing women’s stress related to labour through childbirth
education, and decision aids for women with previous
CS [18]. These types of interventions aim to reduce the
concerns of pregnant women and their partners around
childbirth, and prepare them for vaginal birth.

The effectiveness of interventions targeting women
in reducing CS is mixed [18, 19]. Plausible explana-
tions for this limited success include the multifacto-
rial nature of the factors driving increases in CS, as well
as the contextual characteristics of the interventions,
which may include the study environment, participant

characteristics, intensity of exposure to the intervention
and method of implementation. Understanding which
intervention components are essential influencers of
the success of the interventions is conducive to optimis-
ing benefits. This study used a Qualitative Comparative
Analysis (QCA) approach to re-analyse evidence from
existing systematic reviews to identify essential interven-
tion components that lead to the successful implementa-
tion of non-clinical interventions focusing on pregnant
women to optimise the use of CS. Updating and re-ana-
lysing existing systematic reviews using new analytical
frameworks may help to explore the heterogeneity in
effects and ascertain why some studies appear to be effec-
tive while others are not.

Methods

Data sources, case selection, and defining outcomes
Developing a logic model

We developed a logic model to guide our understand-
ing of different pathways and intervention components
potentially leading to successful implementation (Addi-
tional file 1). The logic model was developed based on
published qualitative evidence syntheses and systematic
reviews [18, 20—24]. The logic model depicts the desired
outcome of reduced CS rates in low-risk women (at the
time of admission for birth, these women are typically
represented by Robson groups 1-4 [25] and are women
with term, cephalic, singleton pregnancies without a
previous CS) and works backwards to understand what
inputs and processes are needed to achieve the desired
outcome. Our logic model shows multiple pathways to
success and highlights the interactions between differ-
ent levels of factors (women, providers, societal, health
system) (Additional file 1). Based on the logic model, we
have separated our QCA into two clusters of interven-
tions: 1) interventions targeting women, and 2) interven-
tions targeting health providers. The results of analysis
on interventions targeting health providers have been
published elsewhere [26]. The logic model was also used
to inform the potential important components that influ-
ence success.

Identifying data sources and selecting cases

We re-analysed the systematic reviews which were used
to inform the development and update of World Health
Organization (WHO) guidelines. In 2018, WHO issued
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global guidance on non-clinical interventions to reduce
unnecessary CS, with interventions designed to target
three different levels or stakeholders: women, health pro-
viders, and health systems [27]. As part of the guideline
recommendations, a series of systematic reviews about
CS interventions were conducted: 1) a Cochrane inter-
vention review of effectiveness by Chen et al. (2018) [18]
and 2) three qualitative evidence syntheses exploring key
stakeholder perspectives and experiences of interven-
tions focusing on women and communities, health pro-
fessionals, and health organisations, facilities and systems
by Kingdon et al. (2018) [20-22]. Later on, Opiyo and
colleagues (2020) published a scoping review of financial
and regulatory interventions to optimise the use of CS
[23].

Therefore, the primary data sources of this QCA are
the intervention studies included in Chen et al. (2018)
[18] and Opiyo et al. (2020) [23]. We used these two
systematic reviews as not only they are comprehensive,
but they were also used to inform the WHO guidelines
development. A single intervention study is referred to
as a “case” Eligible cases were intervention studies focus-
ing on pregnant women and aimed to reduce or opti-
mise the use of CS. No restrictions on study design were
imposed in the QCA. Therefore, we also assessed the eli-
gibility of intervention studies excluded from Chen et al.
(2018) [18] and Opiyo et al. (2020) [23] due to ineligible
study designs (such as cohort study, uncontrolled before
and after study, interrupted time series with fewer than
three data points), as these studies could potentially
show other pathways to successful implementation. We
complemented these intervention studies with addi-
tional intervention studies published since the last review
updates in 2018 and 2020, to include intervention stud-
ies that are likely to meet the review inclusion criteria for
future review updates. No further search was conducted
as QCA is suitable for medium-N cases, approximately
around 10-50 cases, and inclusion of more studies may
threaten study rigour [28].

Once eligible studies were selected, we searched for
their ‘sibling studies. Sibling studies are studies linked
to the included intervention studies, such as formative
research or process evaluations which may have been
published separately. Sibling studies can provide valuable
additional information about study context, intervention
components, and implementation outcomes (e.g. accept-
ability, fidelity, adherence, dosage), which may not be well
described in a single article about intervention effective-
ness. We searched for sibling studies using the following
steps: 1) reference list search of the intervention studies
included in Chen et al. (2018) [18] and Opiyo et al. (2020)
[23], 2) reference list search of the qualitative studies
included in Kingdon et al. (2018) reviews [20-22]; and
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3) forward reference search of the intervention studies
(through “Cited by” function) in Scopus and Web of Sci-
ence. Sibling studies were included if they included any
information on intervention components or implementa-
tion outcomes, regardless of the methodology used. One
author conducted the study screening independently
(RIZ), and 10% of the screening was double-checked by
a second author (MAB). Disagreements during screening
were discussed until consensus, and with the rest of the
author team if needed.

Defining outcomes

We assessed all outcomes related to the mode of birth
in the studies included in the Chen et al. (2018) [18] and
Opiyo et al. (2020) [23] reviews. Based on the consist-
ency of outcome reporting, we selected “overall CS rate”
as the primary outcome of interest due to its presence
across studies. We planned to rank the rate ratio across
these studies to select the 10 most successful and unsuc-
cessful intervention studies. However, due to heteroge-
neity in how CS outcomes were reported across studies
(e.g. odds ratios, rate ratios, percentages across different
intervention stages), the final categorisation of successful
or unsuccessful interventions is based on whether the CS
rate decreased, based on the precision of the confidence
interval or p-value (successful, coded as 1), or CS rate
increased or did not change (unsuccessful, coded as 0).

Assessing risk of bias in intervention studies

All intervention studies eligible for inclusion were
assessed for risk of bias. All studies included in Chen
et al. (2018) and Opiyo et al. (2020) already had risk of
bias assessed and reported [18, 23], and we used these
assessments. Additional intervention studies outside the
included studies on these reviews were assessed using the
same tools depending on the type of evidence (two ran-
domized controlled trials and one uncontrolled before
and after study), and details of the risk of bias assessment
results can be found in Additional file 2. We excluded
studies with a high risk of bias to ensure that the analy-
sis was based on high-quality studies and to enhance the
ability of researchers to develop deep case knowledge by
limiting the overall number of studies.

Qualitative comparative analysis (QCA)

QCA was first developed and used in political sciences
and has since been extended to systematic reviews of
complex health interventions [24, 29-31]. Despite
the term “qualitative”, QCA is not a typical qualitative
analysis, and is often conceptualised as a methodol-
ogy that bridges qualitative and quantitative method-
ologies based on its process, data used and theoretical
standpoint [24]. Here, QCA is used to identify if certain
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configurations or combinations of intervention com-
ponents (e.g. participants, types of interventions, con-
textual characteristics, and intervention delivery) are
associated with the desired outcome [31]. These inter-
vention components are referred to as “conditions” in
the QCA methodology. Whilst statistical synthesis
methods may be used to examine intervention hetero-
geneity in systematic reviews, such as meta-regression,
QCA is a particularly suitable method to understand
complex interventions like those aiming to optimise
CS, as it allows for multiple overlapping pathways to
causality [31]. Moreover, QCA allows the exploration of
different combinations of conditions, rather than rely-
ing on a single condition leading to intervention effec-
tiveness [31]. Although meta-regression allows for the
assessment of multiple conditions, a sufficient number
of studies may not be available to conduct the analysis.
In complex interventions, such as interventions aiming
to optimise the use of CS, single condition or stand-
ard meta-analysis may be less likely to yield usable and
nuanced information about what intervention compo-
nents are more or less likely to yield success [31].

QCA uses ‘set theory’ to systematically compare
characteristics of the cases (e.g. intervention in the case
of systematic reviews) in relation to the outcomes [31,
32]. This means QCA compares the characteristics of
the successful ‘cases’ (e.g. interventions that are effec-
tive) to those unsuccessful ‘cases’ (e.g. interventions
that are not effective). The comparison is conducted
using a scoring system based on ‘set membership’ [31,
32]. In this scoring, conditions and outcomes are coded
based on the extent to which a certain feature is pre-
sent or absent to form set membership scores [31, 32].
There are two scoring systems in QCA: 1) crisp set
QCA (csQCA) and 2) fuzzy set QCA (fsQCA). csQCA
assigns binary scores of 0 (“fully out” to set member-
ship for cases with certain conditions) and 1 (“fully in”
to set membership for cases with certain conditions),
while fsQCA assigns ordinal scoring of conditions
and outcomes, permitting partial membership scores
between 0 and 1 [31, 32]. For example, using fsQCA we
may assign a five-level scoring system (0, 0.33, 0.5, 0.67,
1), where 0.33 would indicate “more out” than “in” to
the set of membership, and 0.67 would indicate “more
in” than “out’, and 0.5 would indicate ambiguity (i.e. a
lack of information about whether a case was “in” or
“out”) [31, 32]. In our analysis, we used the combina-
tion of both ¢sQCA and fsQCA to calibrate our data.
This approach was necessary because some conditions
were better suited to binary options using csQCA,
while others were more complex, depending on the dis-
tribution of cases, and required fsQCA to capture the
necessary information. In our final analysis, however,
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the conditions run on the final analysis were all using
the csQCA scoring system.

Two relationships can be investigated using QCA
[24, 31]. First, if all instances of successful interventions
share the same condition(s), this suggests these fea-
tures are ‘necessary’ to trigger successful outcomes [24,
31]. Second, if all instances of a particular condition are
associated with successful interventions, this suggests
these conditions are ‘sufficient’ for triggering success-
ful outcomes [24, 31]. In this QCA, we were interested
to explore the relationship of sufficiency: that is, to assess
the various combinations of intervention components
that can trigger successful outcomes. We were interested
in sufficiency because our logic model (explained further
below) highlighted the multiple pathways that can lead
to a CS and different interventions that may optimise the
use of CS along those pathways, which suggested that
it would be unlikely for all successful interventions to
share the same conditions. We calculated the degree of
sufficiency using consistency measures, which evaluate
the frequency in which conditions are present when the
desired outcome is achieved [31, 32]. The conditions with
a consistency score of at least 0.8 were considered suf-
ficient in triggering successful interventions [31, 32]. At
present, there is no tool available for reporting guidelines
in the re-analysis of systematic reviews using QCA, how-
ever, CARU-QCA is currently being developed for this
purpose [33]. QCA was conducted using R programming
software with a package developed by Thiem & Dusa
(2013) and QCA with R guidebook [32]. QCA was con-
ducted in six stages based on Thomas et al. (2014) [31]
and explained below.

QCA stage 1: Identifying conditions, building data tables

and calibration

We used a deductive and inductive process to determine
the potential conditions (intervention components) that
may trigger successful implementation. Conditions were
first derived deductively using the developed logic model
(Additional file 1). We then added additional conditions
inductively using Intervention Component Analysis from
the intervention studies [34], and qualitative evidence
(“view”) synthesis [22] using Melendez-Torres’s (2018)
approach [35]. Intervention Component Analysis is a
methodological approach that examines factors affect-
ing implementation through reflections from the trialist,
which is typically presented in the discussion section of
a published trial [34]. Examples of conditions identified
in the Intervention Component Analysis include using an
individualised approach, interaction with health provid-
ers, policies that encourage CS and acknowledgement of
women’s previous birth experiences. After consolidating
or merging similar conditions, a total of 52 conditions
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were selected and extracted from each included inter-
vention and analysed in this QCA (Details of conditions
and definitions generated for this study can be found in
Additional files 3 and 4). We adapted the coding frame-
work from Harris et al. (2019) [24] by adapting coding
rules and six domains that were used, to organize the
52 conditions and make more sense of the data. These
six domains are broadly classified as 1) context and par-
ticipants, 2) intervention design, 3) program content, 4)
method of engagement, 5) health system factors, and 6)
process outcomes.

One author (RIZ) extracted data relevant to the con-
ditions for each included study into a data table, which
was then double-reviewed by two other authors (MVC,
MAB). The data table is a matrix in which each case is
represented in a row, and columns are used to represent
the conditions. Following data extraction, calibration
rules using either ¢sQCA or fsQCA (e.g. group-based
intervention delivery condition: yes=1 (present), no=0
(absent)) were developed through consultation with all
authors. We developed a table listing the conditions and
rules of coding the conditions, by either direct or trans-
formational assignment of quantitative and qualitative
data [24, 32] (Additional file 3 depicts the calibration
rules). The data tables were then calibrated by applying
scores, to explore the extent to which interventions have
‘set membership’ with the outcome or conditions of inter-
est. During this iterative process, the calibration criteria
were explicitly defined, emerging from the literature and
the cases themselves. It is important to note, that maxi-
mum ambiguity is typically scored as 0.5 in QCA, how-
ever, we decided it would be more appropriate to assume
that if a condition was not reported it was unlikely to be a
feature of the intervention, so we treated not reported as
“absence” that is we coded it 0.

QCA stage 2: Constructing truth tables

Truth tables are an analytical tool used in QCA to ana-
lyse associations between configurations of conditions
and outcomes. Whereas the data table represents indi-
vidual cases (rows) and individual conditions (columns)
— the truth table synthesises this data to examine config-
urations — with each row representing a different config-
uration of the conditions. The columns indicate a) which
conditions are featured in the configuration in that row,
b) how many of the cases are represented by that configu-
ration, and c) their association with the outcome.

We first constructed the truth tables based on context
and participants, intervention designs, program con-
tent, and method of engagement; however, no configura-
tions to trigger successful interventions were observed.
Instead, we observed limited diversity, meaning there
were many instances in which the configurations were
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unsupported by cases, likely due to the presence of too
many conditions in the truth tables. We used the learn-
ing from these truth tables to return to the literature to
explore potential explanatory theories about what condi-
tions are important from the perspectives of participants
and trialists to trigger successful interventions (adhering
to the ‘utilisation of view’ perspective [35]). Through this
process, we found that women and communities liked
to learn new information about childbirth, and desired
emotional support from partners and health providers
while learning [22]. They also appreciated educational
interventions that provide opportunities for discussion
and dialogue with health providers and align with cur-
rent clinical practice and advice from health providers
[22]. Therefore, three models of truth tables were itera-
tively constructed and developed based on three impor-
tant hypothesised theories about how the interventions
should be delivered: 1) how birth information was pro-
vided to women, 2) emotional support was provided to
women (including interactions between women and pro-
viders), and 3) a consolidated model examining the inter-
actions of important conditions identified from model 1
and 2. We also conducted a sub-analysis of interventions
targeting both women and health providers or systems
(‘multi-target interventions’). This sub-analysis was con-
ducted to explore if similar conditions were observed
in triggering successful interventions in multi-target
interventions, among the components for women only.
Table 1 presents the list of truth tables that were itera-
tively constructed and refined.

QCA stage 3: Checking quality of truth tables

We iteratively developed and improved the quality of
truth tables by checking the configurations of success-
ful and unsuccessful interventions, as recommended
by Thomas et al. (2014) [31]. This includes by assessing
the number of studies clustering to each configuration,
and exploring the presence of any contradictory results
between successful and unsuccessful interventions. We
found contradictory configurations across the five truth
tables, which were resolved by considering the theoreti-
cal perspectives and iteratively refining the truth tables.

QCA stage 4: Identifying parsimonious configurations
through Boolean minimization

Once we determined that the truth tables were suit-
able for further analysis, we used Boolean minimisation
to explore pathways resulting in successful intervention
through the configurations of different conditions [31].
We simplified the “complex solution” of the pathways
to a “parsimonious solution” and an “intermediate solu-
tion” by incorporating logical remainders (configurations
where no cases were observed) [36].
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Table 1 List of constructed truth tables constructed and refined

Model

Conditions considered

Final models
Model 1: How birth information was provided to women

Model 2: Emotional support was provided to women
Consolidated model
Sub-analysis of multi-target interventions

Other models explored but no configurations observed
Context and participants

Intervention designs
Program content

Methods of engagement

Population of women targeted by the intervention

Provision of emotional support for women (another pathway)

Information, communication, education (IEC) materials, antenatal education, psychoe-
ducation, group-based intervention delivery

Partner or family member involvement, group-based intervention delivery, interaction
with health providers

IEC materials, interaction with health providers, partner or family members involve-
ment, group-based intervention delivery

IEC materials, interaction with health providers, partner or family members involve-
ment, group-based intervention delivery, multi-target intervention

Number of participants, partner or family members involvement, delivery at health
facility, delivery at home or community, number of health facility, baseline CS rates

Antenatal education, psychoeducation, decision aids, theory-driven, facilitators, group-
based intervention delivery, personal based intervention delivery, IEC materials

Information about mode of birth, pain relief, mental health and coping strategies,
partner’s roles, didactic-based intervention delivery, practice-based delivery

Recruitment through health facility, recruitment through advertisement, timing
of engagement, frequency of engagement, duration of engagement, incentives,
potential competing interests

Partner or family member involvement, women with low risk pregnancies, women
with previous CS, women with fear of birth, group-based intervention delivery, control
group equivalent

IEC materials can be taken home, partner or family member involvement, group-based
intervention delivery

QCA stage 5: Checking the quality of the solution

We presented the intermediate solution as the final solu-
tion instead of the most parsimonious solution, as it is
most closely aligned with the underlying theory. We
checked consistency and coverage scores to assess if the
pathways identified were sufficient to trigger success. We
also checked the intermediate solution by negating the
outcome to see if it predicts the observed solutions.

QCA stage 6: Interpretation of solutions

We iteratively interpreted the results of the findings
through discussions among the QCA team. This reflexive
approach ensured that the results of the analysis consid-
ered the perspectives from the literature discourse, meth-
odological approach, and that the results were coherent
with the current understanding of the phenomenon.

Results

Overview of included studies

Out of 79 intervention studies assessed by Chen et al.
(2018) [18] and Opiyo et al. (2020) [23], 17 intervention
studies targeted women and are included, comprising
11 interventions targeting only women [37-43] and six
interventions targeting both women and health provid-
ers or systems [44—49]. From 17 included studies, 19

sibling studies were identified [43, 49-67]. Thus, a total
of 36 papers from 17 intervention studies are included
in this QCA (See Fig. 1: PRISMA Flowchart).

The 11 interventions targeting women comprised of
five successful interventions [37, 68—71] and six unsuc-
cessful interventions [37-43] in reducing CS. Sixteen
sibling studies were identified, from five out of 11
included interventions [37, 41, 43, 70, 71]. Included
studies were conducted in six countries across North
America (2 from Canada [38] and 1 from United States
of America [71]), Asia—Pacific (1 from Australia [41]),
5 from Iran [39, 40, 68-70]), Europe (2 from Finland
[37, 42], 1 from United Kingdom [43]). Six studies were
conducted in high-income countries, while five studies
were conducted in upper-middle-income countries (all
from Iran). All 11 studies targeted women, with three
studies also explicitly targeting women’s partners [68,
69, 71]. One study delivering psychoeducation allowed
women to bring any family members to accompany
them during the intervention but did not specifically
target partners [37]. All 11 studies delivered childbirth
education, with four delivering general antenatal edu-
cation [38, 40, 68, 69], six delivering psychoeducation
[37, 39, 41, 42, 70, 71], and one implementing deci-
sion aids [43]. All studies were included in Chen et al.
(2018), and some risks of bias were identified [18]
(Additional file 2).
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Intervention studies search

79 intervention studies full texts
were assessed
identified from Chen at al (2018) and
Opiyo et al (2020)

30 records excluded
11 High risk of bias
8 Did not aim to reduce CS
5 No overall CS outcome/no
information to calculate
4 Duplicate
1 Ineligible design
A 4 1 Conference abstract

A 4
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Sibling studies search

3173 potential sibling studies*
title and abstracts were assessed
from search of forw ard reference,
reference list and included studies of
Kingdon et al (2018)

»! 3121 records excluded
3121 Not sibling studies

4

49 intervention studies included
32 Targeting health providers or systems
11 Targeting w omen
6 Multi-target intervention

52 sibling studies included and
full texts were assessed for
intervention components
inclusion**

33 records excluded

32 interventions targeting
health providers excluded
on this analysis, and
reported elsewhere

10 Secondary analy sis

6 Not the same study
4 No connection to main study
» 1 Commentary
= 1 No process component

1 Sy stematic review
10 sibling studies of interventions.
targeting health providers or
systems

A 4

Total 36 records included,
comprised of 17 interventions and
19 sibling studies
11 interventions targeting women
with 16 sibling studies
6 multitargetinterventions targeting
women and providers with3 sibling

studies

Fig. 1 PRISMA flowchart. *Sibling studies: studies that were conducted in the same settings, participants, and timeframe; **Intervention components:
information on intervention input, activities, and outputs, including intervention context and other characteristics

The multi-target interventions consisted of five suc-
cessful interventions [44—48] and one unsuccessful inter-
vention [49]. Sibling studies were only identified from
one study [48]. The interventions were delivered in five
countries across: South America (1 from Brazil [46]),
Asia—Pacific (4 from China [44, 45, 47, 49]), Europe (1
from Italy [48], 1 from Ireland [48], and 1 from Germany
[48]). Three studies were conducted in high-income
countries and five studies in upper middle-income coun-
tries. The multi-target interventions targeted women,
health providers and health organisations. For this anal-
ysis, however, we only consider the components of the
intervention that targeted women, which was typically
childbirth education. One study came from Chen et al.
(2018) [18] and was graded as having some concerns [47],
two studies from Opiyo et al. (2020) [23] were graded as
having no serious concerns [45, 46], and three studies are
newly published studies assessed as low [44] and some
concerns about risk of bias [48, 49] Table 2 and 3 show
characteristics of included studies.

The childbirth education interventions included
information about mode of birth, birth process, mental
health and coping strategies, pain relief methods, and

partners’ roles in birth. Most interventions were deliv-
ered in group settings, and only in three studies they
were delivered on a one-to-one basis [38, 41, 42]. Only
one study explicitly stated that the intervention was
individualised to a woman’s unique needs and experi-
ences [38].

Overall, there was limited theory used to design
interventions among the included studies: less than half
of interventions (7/17) explicitly used theory in design-
ing the intervention. Among the seven interventions
that used theory in intervention development, the the-
ories included the health promotion-disease prevention
framework [38], midwifery counselling framework [41],
cognitive behavioural therapy [42], Ost’s applied relaxa-
tion [70], conceptual model of parenting [71], attach-
ment and social cognitive theories [37], and healthcare
improvement scale-up framework [46]. The remaining
10 studies only relied on previously published studies
to design the interventions. We identified very limited
process evaluation or implementation outcome evi-
dence related to the included interventions, which is a
limitation of the field of CS and clinical interventions
more broadly.
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Characteristic

N of studies (%), N=17

Studies

Setting
High-income countries
Upper middle-income countries
Data collection period
<2000
2000-2010
>2010*
Unclear/NI
Study design
Randomized controlled trial
Before and after
Interrupted time series
Sample size
<100
100-1000
>1000
Type of women
Women with low-risk pregnancy
Women with fear of childbirth
Women with previous CS
Baseline CS rate
<30%
30-40%
>40%
Unclear/NI
Outcomes
Successful interventions

Unsuccessful interventions

7 (41.2%) [37,38,41-43,71]

10 (58.8%) [39, 40, 44-49, 60, 68, 69]
2(11.8%) [38,42]

4 (23.5%) [37,43,70,71]

8 (47.0%) [39, 41, 44-49]

3(17.7%) [40, 68, 69]

[37-43, 49, 60, 66, 68, 69, 71]

3(17.7%) [44, 45, 47]

1(5.9%) [46]

2(11.8%) [40, 68]

8 (47.0%) [37,39, 41-43,69-71]

7 (41.2%) [38, 44-49]

9 (52.9%) [39, 44-47,49, 68, 69, 71]
5 (29.4%) [37,40-42, 70]

3(17.7%) (38,43, 48]

2(11.8%) [37,43]

0 (0%) -

10 (58.8%) [39, 40, 44-47, 49, 66, 68, 69]
5 (29.4%) [38,41,42,70,71]

10 (58.8%) [37,44-48,68-71]

7 (41.2%) [38-43, 49]

" Study started before 2010 and ended after 2010 is categorised as > 2010[45, 47]

Qualitative comparative analysis

Model 1 - How birth information was provided to women
Model 1 is constructed based on the finding from King-
don et al. (2018) [22] that women and communities enjoy
learning new birth information, as it opens up new ways
of thinking about vaginal birth and CS. Learning new
information allows them to understand better the ben-
efits and risks of CS and vaginal births, as well as increase
their knowledge about CS [22].

We used four conditions in constructing model 1
truth table: 1) the provision of information, education,
and communication (IEC) materials on what to expect
during labour and birth, 2) type of education delivered
(antenatal education or psychoeducation), and 3) group-
based intervention delivery. We explored this model con-
sidering other conditions, such as type of information
provided (e.g. information about mode of birth includ-
ing birth process, mental health and coping strategies,
pain relief), delivery technique (e.g. didactic, practical)

and frequency and duration of intervention delivery;
however these additional conditions did not result in
configurations.

Of 16 possible configurations, we identified seven con-
figurations (Table 4). The first two row shows perfect
consistency of configurations (inclusion=1) in five stud-
ies [37, 68—71] in which all conditions are present, except
antenatal education or psychoeducation. The remaining
configurations are unsuccessful interventions. Interest-
ingly, when either IEC materials or group-based interven-
tion delivery are present (but not both), implementation
is likely to be unsuccessful (rows 3-7).

Boolean minimisation identified two intermediate
pathways to successful interventions (Fig. 2). The two
pathways are similar, except for one condition: type of
education. The antenatal education or psychoeducation
materials is the content tailored to the type of women
they target. Therefore, from the two pathways, we can
see that the presence of distribution of IEC materials on
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Table 4 Truth table model 1 — how birth information was provided to women

Row Communication Antenatal Psychoeducation Group based Outcome Number InclS* PRI** Cases
(IEC) materials  Education intervention of cases
delivery

1 1 0 1 1 1 3 1 1 Bastani (2005), [70] Feinberg
(2015), [71] Rouhe (2013) [37]

2 1 1 0 1 1 2 1 1 Sharifirad (2013), [68] Valiani
(2014) [69]

3 0 0 1 1 0 1 0 0 Masoumi (2016) [39]

4 0 1 0 1 0 1 0 0 Navaee (2015) [40]

5 1 0 0 0 0 1 0 0 Montgomery (2007) [43]

6 1 0 1 0 0 2 0 0 Fenwick (2015), [41] Saisto
(2001) [42]

7 1 1 0 0 0 1 0 0 Fraser (1997)

" Inclusion score (InclS), also known as consistency, indicates the degree to which the evidence is consistent with the hypothesis that there is sufficient relation between the
configuration and the outcome; **Proportional Reduction in Inconsistency (PRI) refers to the extent in which a configuration is sufficient in triggering successful outcome as

well as the negation of the outcome

Psycho-based
education

Successful
Interventions

-

inclS: 1.00, PRI: 1.00, CovS: 1.00

Fig. 2 Intermediate pathways from model 1 that trigger successful interventions targeting pregnant women to optimise CS. In QCA, asterisk (¥)
denotes an AND' relationship; Inclusion score (InclS), also known as consistency, indicates the degree to which the evidence is consistent with the hypothesis
that there is sufficient relation between the configuration and the outcome; Proportional Reduction in Inconsistency (PRI) refers to the extent in which a
configuration is sufficient in triggering successful outcome as well as the negation of the outcome; Coverage score (CovS) refers to percentage of cases in

which the configuration is valid

birth information and group-based intervention delivery
of either antenatal education to the general population of
women (e.g. not groups of women with specific risks or
conditions) or psychoeducation to women with fear of
birth trigger successful interventions. From this solution,
we can see that the successful interventions are consist-
ently characterised by the presence of both IEC materials
and group-based intervention delivery.

Model 2 - Emotional support was provided to women

Model 2 was constructed based on the theory that
women desire emotional support alongside the com-
munication of information about childbirth [22]. This
includes emotional support from husbands or partners,
health professional, or doulas [22]. Furthermore, King-
don et al. (2018) describe the importance of two-way
conversation and dialogue between women and providers

during pregnancy care, particularly to ensure the oppor-
tunity for discussion [22]. Interventions may generate
more questions than they answered, creating the need
and desire of women to have more dialogue with health
professionals [22]. Women considered intervention con-
tent to be most useful when it complements clinical care,
is consistent with advice from health professionals and
provides a basis for more informed, meaningful dialogue
between women and care providers [22].

Based on this underlying theory, we constructed model
3 truth table by considering three conditions representa-
tive of providing emotional support to women, includ-
ing partner or family member involvement, group-based
intervention delivery which provide social or peer sup-
port to women, and opportunity for women to interact
with health providers. Of 8 possible configurations, we
identified six configurations (Table 5). The first three
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Table 5 Truth table model 2 — Emotional support was provided to women

Row Group-based Partner or Interaction with Outcome Number inclS* PRI** Cases
intervention family member health provider of cases
delivery involvement
1 1 1 1 1 2 1 1 Valiani (2014), [69] Rouhe (2013) [37]
2 1 0 1 1 1 1 1 Bastani (2005) [70]
3 1 1 0 1 2 1 1 Sharifirad (2013), [68] Feinberg (2015) [71]
4 0 0 0 0 1 0 0 Montgomery (2007) [43]
5 0 0 1 0 3 0 0 Fraser (1997), Fenwick (2015) [41]
6 1 0 0 0 2 0 0 Masoumi (2016), [39] Navaee (2015) [40]

" Inclusion score (InclS), also known as consistency, indicates the degree to which the evidence is consistent with the hypothesis that there is sufficient relation between the
configuration and the outcome; **Proportional Reduction in Inconsistency (PRI) refers to the extent in which a configuration is sufficient in triggering successful outcome as

well as the negation of the outcome

rows represent successful interventions with perfect con-
sistency (inclusion=1). The first row shows successful
interventions with all conditions present. The second and
third row shows successful interventions with all condi-
tions except partner or family member involvement or
interaction with health providers. The remaining rows
represent unsuccessful interventions, where at least two
conditions are absent.

Boolean minimisation identified two intermedi-
ate pathways to successful interventions (Fig. 3). In the
first pathway, the partner or family members involve-
ment and group-based intervention delivery enable suc-
cessful interventions. In the second pathway, however,
when partner or family members are not involved, suc-
cessful interventions can happen only when interaction
with health providers is included alongside group-based
intervention. From these two pathways, we can see that

Partner or family

group-based intervention, involvement of partner and
family member, and opportunity for women to interact
with providers seem to be important in driving interven-
tion success.

Consolidated model - Essential conditions to prompt
successful interventions focusing on women

Using the identified important conditions observed in
models 1 and 2, we constructed a consolidated model
to examine the final essential conditions which could
prompt successful educational interventions targeting
women. We merged and tested four conditions: the pro-
vision of IEC materials on what to expect during labour
and birth, group-based intervention delivery, partner or
family member involvement, and opportunity for inter-
action between women and health providers.

Successful
Interventions

=

involvement

inclS: 1.00, PRI: 1.00, CovS: 1.00

Fig. 3 Intermediate pathways from model 2 that trigger successful interventions targeting pregnant women to optimise CS. In QCA, asterisk (*)
denotes an AND' relationship; Inclusion score (InclS), also known as consistency, indicates the degree to which the evidence is consistent with the hypothesis
that there is sufficient relation between the configuration and the outcome; Proportional Reduction in Inconsistency (PRI) refers to the extent in which a
configuration is sufficient in triggering successful outcome as well as the negation of the outcome; Coverage score (CovS) refers to percentage of cases in

which the configuration is valid
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Table 6 Truth table of consolidated model — essential conditions to prompt successful educational interventions focusing on

pregnant women

Row Group Communication Partner of Interaction  Outcome Number incIS* PRI** Cases
based (IEC) materials  family member with of cases
delivery involvement providers
1 1 1 1 1 1 2 1 1 Valiani (2014),[69] Rouhe
(2013) [37]
2 1 1 1 0 1 2 1 1 Sharifirad (2013), [68] Feinberg
(2015) [71]
3 1 1 0 1 1 1 1 1 Bastani (2005) [70]
4 1 0 0 1 0 Montgomery (2007) [43]
5 1 1 0 3 Fraser (1997), Fenwick (2015), [41]
Saisto (2001) [42]
6 1 0 0 0 0 2 0 0 Masoumi (2016), [39] Navaee

(2015) [40]

" Inclusion score (InclS), also known as consistency, indicates the degree to which the evidence is consistent with the hypothesis that there is sufficient relation between the
configuration and the outcome; **Proportional Reduction in Inconsistency (PRI) refers to the extent in which a configuration is sufficient in triggering successful outcome as

well as the negation of the outcome

Of the 16 possible configurations, we identified six con-
figurations (Table 6). The first three rows show configu-
rations resulting in successful interventions with perfect
consistency (inclusion=1). The first row shows success-
ful interventions with all conditions present; the second
and third rows show successful interventions with all
conditions present except interaction with health pro-
viders or partner or family member involvement. The
remaining three rows are configurations of unsuccessful
interventions, missing at least two conditions, includ-
ing the consistent absence of partner or family member
involvement.

Boolean minimisation identified two intermedi-
ate pathways to successful intervention (Fig. 4). The
first pathway shows that the opportunity for women to

Pathway 1 -* ) »
[ Partner or ?amﬂyx * - »

Pathway 2

involvement

interact with health providers, provision of IEC materi-
als, and group-based intervention delivery prompts suc-
cessful interventions. The second pathway, however,
shows that when there is no opportunity for women to
interact with health providers, it is important to have
partner or family member involvement alongside group-
based intervention delivery and provision of IEC mate-
rials. These two pathways suggest that the delivery of
educational interventions accompanied by provision
of IEC materials and presence of emotional support for
women during the intervention is important to trigger
successful interventions. These pathways also emphasise
that emotional support for women during the interven-
tion can come from either partner, family member, or
health provider. For the consolidated model, we did not

Successful
Interventions

inclS: 1.00, PRI: 1.00, CovS: 1.00
Fig. 4 Intermediate pathways from consolidated model that trigger successful interventions targeting pregnant women to optimise CS. In QCA,
asterisk (*) denotes an AND' relationship; Inclusion score (InclS), also known as consistency, indicates the degree to which the evidence is consistent with the
hypothesis that there is sufficient relation between the configuration and the outcome; Proportional Reduction in Inconsistency (PRI) refers to the extent in
which a configuration is sufficient in triggering successful outcome as well as the negation of the outcome; Coverage score (CovS) refers to percentage of

cases in which the configuration is valid.
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simplify the solution further, as the intermediate solution
is more theoretically sound compared to the most parsi-
monious solution.

Sub-analysis - Interventions targeting both women

and health providers or systems

In this sub-analysis, we run the important conditions
identified from the consolidated model, added condi-
tion of multi-target intervention, and applied it to 17
interventions: 11 interventions targeting women, and six
interventions targeting both women and health providers
or systems (multi-target interventions).

Of 32 possible configurations, we identified eight
configurations (Table 7). The first four rows show con-
figurations with successful interventions with perfect
consistency (inclusion=1). The first row is where all
the multi-target interventions are clustered, except the
unsuccessful intervention Zhang (2020) [49], and where
all the conditions are present. All the conditions in the
second to fourth rows are present, except multi-target
interventions (all rows), interaction with health providers
(third row) and partner and family member involvement
(fourth row). The remaining rows are all configurations
to unsuccessful interventions, where at least three con-
ditions are missing, except row 8, which is a single case
row. This case is the only multi-target intervention that
is unsuccessful and in which partner or family members
were not involved.

The Boolean minimisation identified two intermedi-
ate pathways (Fig. 5). The first pathway shows that part-
ner or family involvement, provision of IEC materials,
and group-based intervention delivery prompt success-
ful interventions. The first pathway is comprised of all
five successful multi-target interventions [44-48] and
four of 11 interventions targeting only women [37, 68,
69, 71]. The second pathway shows that when multi-
target interventions are absent, but when interaction
with health providers is present, alongside provision of
IEC materials and group-based intervention delivery,
it prompts successful interventions (3/11 interventions
targeting women only [37, 69, 70]). The first pathway
shows that there are successful configurations with and
without multi-target interventions. Therefore, similar to
the interventions targeting women, when implementing
multi-target interventions, intervention components tar-
geting women are more likely to be successful when part-
ners or family members are involved, interventions are
implemented through group-based intervention delivery,
IEC materials were provided, and there is an opportunity
for women to interact with health providers.

To summarise, there are four essential intervention
components which trigger successful educational inter-
ventions focusing on pregnant women to reduce CS, this
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includes 1) group-based intervention delivery, 2) provi-
sion of IEC materials on what to expect during labour
and birth, 3) partner or family member involvement on
the intervention, and 4) opportunity for women to inter-
act with health providers. These conditions do not work
in siloed or independently but instead work jointly as
parts of configurations to enable successful interventions.

Discussion

Our extensive QCA identified configurations of essential
intervention components which are sufficient to trigger
successful interventions to optimised CS. Educational
interventions focusing on women were successful by: 1)
leveraging social or peer support through group-based
intervention delivery, 2) improving womens knowl-
edge and awareness of what to expect during labour
and birth, 3) ensuring women have emotional support
through partner or family participation in the interven-
tion, and 4) providing opportunities for women to inter-
act with health providers. We found that the absence of
two or more of the above characteristics in an interven-
tion result in unsuccessful interventions. Unlike our logic
model, which predicted engagement strategies (i.e. inten-
sity, frequency, technique, recruitment, incentives) to be
essential to intervention success, we found that “support”
seems to be central in maximising benefits of interven-
tions targeting women.

Group-based intervention delivery is present across all
four truth tables and eight pathways leading to success-
ful intervention implementation, suggesting that group-
based intervention delivery is an essential component
of interventions targeting women. Despite this, we can-
not conclude that group-based intervention delivery is a
necessary condition, as there may be other pathways not
captured in this QCA. The importance of group-based
intervention delivery may be due to the group setting
providing women with a sense of confidence through
peer support and engagement. In group-based interven-
tions, women may feel more confident when learning
with others and peer support may motivate women. Fur-
thermore, all group-based interventions in our included
studies are conducted at health facilities, which may
provide women with more confidence that information
is aligned with clinical recommendations. Evidence on
benefits of group-based interventions involving women
who are pregnant has been demonstrated previously [72,
73]. Women reported that group-based interventions
reduce their feelings of isolation, provide access to group
support, and allow opportunities for them to share their
experiences [72, 74-76]. This is aligned with social sup-
port theory, in which social support through a group or
social environment may provide women with feelings of
reassurance, compassion, reduce feelings of uncertainty,
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Successful
Interventions

All successful
I multi-target interventions

Communication
(IEC) materials

Valiani (2014)
Rouhe (2013)
Sharifirad (2013)
Feinberg (2015)

X

Rouhe (2013)
Valiani (2014)
Bastani (2006)

Communication
(IEC) materials

Xk

inclS: 1.00, PRI: 1.00, CovS: 1.00
Fig. 5 Intermediate pathways from multi-target interventions sub-analysis that trigger successful interventions targeting pregnant women
to optimise CS. In QCA, asterisk (*) denotes an AND' relationship; Inclusion score (InclS), also known as consistency, indicates the degree to which
the evidence is consistent with the hypothesis that there is sufficient relation between the configuration and the outcome; Proportional Reduction in
Inconsistency (PRI) refers to the extent in which a configuration is sufficient in triggering successful outcome as well as the negation of the outcome;
Coverage score (CovS) refers to percentage of cases in which the configuration is valid

increase sense of control, access to new contacts to solve
problems, and provision of instrumental support, which
eventually influence positive health behaviours [72, 77].
Women may resolve their uncertainties around mode of
birth by sharing their concerns with others and learning
at the same time how others cope with it. These findings
are consistent with the benefits associated with group-
based antenatal care, which is recommended by WHO
[78, 79].

Kingdon et al. (2018) reported that women and com-
munities liked learning new birth information, as it
opens new ways of thinking about vaginal birth and CS,
and educates about benefits of different modes of birth,
including risks of CS. Our QCA is aligned with this find-
ing where provision of information about birth through
education delivery leads to successful interventions but
with certain caveats. That is, provision of birth infor-
mation should be accompanied by IEC materials and
through group-based intervention delivery. There is
not enough information to distinguish what type of IEC
materials lead to successful intervention; however, it is
important to note that the format of the IEC materials
(such as paper-based or mobile application) may affect
success. More work is needed to understand how women
and families react to format of IEC materials; for exam-
ple, will paper-based IEC materials be relegated over
more modern methods of reaching women with infor-
mation through digital applications? The QUALI-DEC
(Quality decision-making (QUALI-DEC) by women and
healthcare providers for appropriate use of caesarean
section) study is currently implementing a decision-anal-
ysis tool to help women make an informed decision on
preferred mode of birth using both a paper-based and
mobile application that may shed some light on this [80].

Previous research has shown that women who par-
ticipated in interventions aiming to reduce CS desired

emotional support (from partners, doulas or health pro-
viders) alongside the communication about childbirth
[22]. Our QCA is aligned with this finding in which emo-
tional support from partners or family members is highly
influential in leading to successful interventions. Part-
ner involvement in maternity care has been extensively
studied and has been demonstrated to improve maternal
health care utilisation and outcomes [81]. Both women
and their partners perceived that partner involvement
is crucial as it facilitates men to learn directly from pro-
viders, thus promoting shared decision-making among
women and partners and enabling partners to reinforce
adherence to any beneficial suggestions [82—-86]. Partners
provide psychosocial support to women, for example
through being present during pregnancy and the child-
birth process, as well as instrumental support, which
includes supporting women financially [82—84]. Despite
the benefits of partner involvement, partner’s participa-
tion in maternity care is still low [82], as reflected in this
study where only four out of 11 included interventions
on this study involved partner or family member involve-
ment. Reasons for this low participation, which include
unequal gender norms and limited health system capa-
bility [82, 84—86], should be explored and addressed to
ensure the benefits of the interventions.

Furthermore, our QCA demonstrates the importance
of interaction with health providers to trigger success-
ful interventions. The interaction of women with pro-
viders in CS decision-making, however, is on a “nexus
of power, trust, and risk’, where it may be beneficial but
can also reinforce the structural oppression of women
[13]. A recent study on patient-provider interaction in CS
decision-making concluded that the interaction between
providers who are risk-averse, and women who are cau-
tious about their pregnancies in the health system results
in discouragement of vaginal births [87]. However, this
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decision could be averted by meaningful communication
between women and providers where CS risks and ben-
efits are communicated in an environment where vagi-
nal birth is encouraged [87]. Furthermore, the reasons
women desire interaction with providers can come from
opposite directions. Some women see providers as the
most trusted and knowledgeable source, in which women
can trust the judgement and ensure that the informa-
tion learned is reliable and evidenced-based [22]. On the
other hand, some women may have scepticism towards
providers where women understand that providers’ pref-
erence may negatively influence their preferred mode
of birth [22]. Therefore, adequate, two-way interaction
is important for women to build a good rapport with
providers.

It is also important to note that we have limited evi-
dence (3/17 intervention studies) involving women with
previous CS. Vaginal birth after previous CS (VBAC) can
be a safe and positive experience for some women, but
there are also potential risks depending on their obstet-
ric history [88-90]. Davis (2020) found that women were
motivated to have VBAC due to negative experiences of
CS, such as the difficult recovery, and that health provid-
ers’ roles served as pivotal drivers in motivating women
towards VBAC [91]. Other than this, VBAC also requires
giving birth in a suitably staffed and equipped maternity
unit, with staff trained on VBAC, equipment for labour
monitoring, and resources for emergency CS if needed
[89, 90]. There is comparatively less research conducted
on VBAC and trial of labour after CS [88]. Therefore,
more work is needed to explore if there are potentially
different pathways that lead to successful intervention
implementation for women with previous CS. It may be
more likely that interventions targeting various stake-
holders are more crucial in this group of women. For
example, both education for women and partners or fam-
ilies, as well as training to upskill health providers might
be needed to support VBAC.

Strength and limitations

We found many included studies had poor reporting of
the interventions, including the general intervention
components (e.g. presence of policies that may sup-
port interventions) and process evaluation components,
which is reflective of the historical approach to report-
ing trial data. This poor reporting means we could not
engage further in the interventions and thus may have
missed important conditions that were not reported.
However, we have attempted to compensate for limited
process evaluation components by identifying all relevant
sibling studies that could contribute to a better under-
standing of context. Furthermore, there are no stud-
ies conducted in low-income countries, despite rapidly
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increasing CS rates in these settings. Lastly, we were not
able to conduct more nuanced analyses about CS, such
as exploring how CS interventions impacted changes to
emergency versus elective CS, VBAC, or instrumental
birth, due to an insufficient number of studies and het-
erogeneity in outcome measurements. Therefore, it is
important to note that we are not necessarily measuring
the optimal outcome of interest—reducing unnecessary
CS. However, it is unlikely that these non-clinical inter-
ventions will interfere with a decision of CS based on
clinical indications.

Despite these limitations, this is the first study aiming
to understand how certain interventions can be success-
ful in targeting women to optimise CS use. We used the
QCA approach and new analytical frameworks to re-
analyse existing systematic review evidence to generate
new knowledge. We ensure robustness through the use
of a logic model and worked backwards in understand-
ing what aspects are different in the intervention across
different outcomes. The use of QCA and qualitative
evidence synthesis ensured that the results are theory-
driven, incorporate participants’ perspectives into the
analysis, and explored iteratively to find the appropriate
configurations, reducing the risk of data fishing. Lastly,
this QCA extends the understanding of effectiveness
review conducted by Chen et al. (2018) [18] by explaining
the potential intervention components which may influ-
ence heterogeneity.

Implications for practice and research

To aid researchers and health providers to reduce CS in
their contexts and designing educational interventions
targeting women during pregnancy, we have developed
a checklist of key components or questions to consider
when designing the interventions that may help lead to
successful implementation:

1. Is the intervention delivered in a group setting?

2. Are IEC materials on what to expect during labour
and birth disseminated to women?

3. Are women’s partners or families involved in the
intervention?

4. Do women have opportunities to interact with health
providers?

We have used this checklist to explore the extent to
which the included interventions in our QCA include
these components using a matrix model (Fig. 6).

Additionally, future research on interventions to opti-
mise the use of CS should report the intervention com-
ponents implemented, including process outcomes
such as fidelity, attrition, contextual factors (e.g. poli-
cies, details of how the intervention is delivered), and
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Have the educational interventions included essential intervention components?

Are IEC
Are women's Is the materials on Do women
what to have
partners or i expect during  opportunities Outcome of
Included studies family involved be delivered in P J PP . . .
in th y labour and to interact intervention
) e group birth with health
intervention? settings? . ) .
disseminated providers?
to women?

Interventions targeting women

Masoumi 2016 _ Unsuccessful
Navaee 2015 _ Unsuccessful
Fenwick 2015 _ Unsuccessful

Saisto 2001 _ Unsuccessful
Montgomery 2007 _ Unsuccessful

Sharifirad 2013 _ Successful
Valiani 2014 _ Successful
Bastani 2005 _ Successful
Feinberg 2015 _ Successful

Multi-target interventions
Runmei 2012 Successful
Borem 2020 Successful
Yu 2017 Successful
Xia 2019 Successful

Clarke 2020

Successful

No/Not
reported

Fig. 6 Matrix model assessing the extent to which the included intervention studies have essential intervention components identified in the QCA

stakeholder factors (e.g. women’s perceptions and satis-
faction). These factors are important in not just evalu-
ating whether the intervention is successful or not, but
also in exploring why similar interventions can work in
one but not in another context. There is also a need for
more intervention studies implementing VBAC to reduce
CS, to understand how involving women with previous
CS may result in successful interventions. Furthermore,
more studies understanding impact of the interventions
targeting women in LMICs are needed.

Conclusion

This QCA illustrates crucial intervention components
and potential pathways that can trigger successful edu-
cational interventions to optimise CS, focusing on preg-
nant women. The following intervention components are
found to be sufficient in triggering successful outcomes:
1) group-based delivery, 2) provision of IEC materi-
als, 3) partner or family member involvement, and 4)
opportunity for women to interact with health providers.
These intervention components do not work in siloed or

independently but instead work jointly as parts of config-
urations to enable successful interventions. Researchers,
trialists, hospitals, or other institutions and stakeholders
planning interventions focusing on pregnant women can
consider including these components to ensure benefits.
More studies understanding impact of the interventions
targeting women to optimise CS are needed from LMICs.
Researchers should clearly describe and report inter-
vention components in trials, and consider how process
evaluations can help explain why trials were successful
or not. More robust trial reporting and process evalua-
tions can help to better understand mechanisms of action
and why interventions may work in one context yet not
another.
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(&) Caesarean section

csQCA Crisp set qualitative comparative analysis
fSQCA Fuzzy set qualitative comparative analysis
IEC Information, education, and communication
InclS Inclusion score



Zahroh et al. BMC Public Health (2023) 23:1851

LMICs Low- and middle-income countries

PRI Proportional reduction in inconsistency

QCA Qualitative comparative analysis

QUALI-DEC  Quality decision-making by women and healthcare providers
for appropriate use of caesarean section

VBAC Vaginal birth after previous caesarean section

WHO World Health Organization

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-023-16718-0.

Additional file 1. Logic model in optimizing CS use.
Additional file 2. Risk of bias assessments.
Additional file 3. Coding framework and calibration rules.

Additional file 4. Coding framework as applied to each intervention (data
table).

Acknowledgements

We extend our thanks to Jim Berryman (Brownless Medical Library, Faculty of
Medicine, Dentistry and Health Sciences, The University of Melbourne) for his
help in refining the search strategy for sibling studies.

Authors’ contributions

- Conceptualisation and study design: MAB, APB, RIZ

- Funding acquisition: MAB, APB

- Data curation: RIZ, MAB, MVC

- Investigation, methodology and formal analysis: all authors
- Visualisation: RIZ, MAB

- Writing — original draft preparation: RIZ, MAB

- Writing - review and editing: all authors

Funding

This research was made possible with the support of UNDP/UNFPA/UNICEF/
WHO/World Bank Special Programme of Research, Development and
Research Training in Human Reproduction (HRP), a co-sponsored programme
executed by the World Health Organization (WHO). RIZ is supported by
Melbourne Research Scholarship and Human Rights Scholarship from The
University of Melbourne. CSEH is supported by a National Health and Medical
Research Council (NHMRC) Principal Research Fellowship. MAB's time is sup-
ported by an Australian Research Council Discovery Early Career Researcher
Award (DE200100264) and a Dame Kate Campbell Fellowship (University of
Melbourne Faculty of Medicine, Dentistry, and Health Sciences). The funders
had no role in the study design, data collection and analysis, decision to pub-
lish, or preparation of the manuscript. The contents of this publication are the
responsibility of the authors and do not reflect the views of the UNDP/UNFPA/
UNICEF/WHO/World Bank Special Programme of Research, Development and
Research Training in Human Reproduction (HRP), World Health Organization.

Availability of data and materials
Additional information files have been provided and more data may be pro-
vided upon request to rzahroh@unimelb.edu.au.

Declarations

Ethics approval and consent to participate
This study utilised published and openly available data, and thus ethics
approval is not required.

Consent for publication
No direct individual contact is involved in this study, therefore consent for
publication is not needed.

Competing interests
The authors declare no competing interests.

Page 21 of 24

Author details

'Gender and Women's Health Unit, Nossal Institute for Global Health, School
of Population and Global Health, University of Melbourne, Melbourne, VIC,
Australia. 2EPPI Centre, UCL Social Research Institute, University College
London, London, UK. >Department of Sexual and Reproductive Health

and Research, UNDP/UNFPA/UNICEF/WHO/World Bank Special Programme
of Research, Development and Research Training in Human Reproduction
(HRP), World Health Organization, Geneva, Switzerland. “Maternal, Child,

and Adolescent Health Programme, Burnet Institute, Melbourne, VIC, Australia.

Received: 7 March 2022 Accepted: 7 September 2023
Published online: 23 September 2023

References

1. World Health Organization. WHO statement on caesarean section rates.
Available from: https.//www.who.int/publications/i/item/WHO-RHR-15.
02. Cited 20 Sept 2023.

2. Zahroh RI, Disney G, Betran AP, Bohren MA. Trends and sociodemo-
graphic inequalities in the use of caesarean section in Indonesia,
1987-2017. BMJ Global Health. 2020;5:e003844. https://doi.org/10.1136/
brmjgh-2020-003844.

3. Betran AP Ye J, Moller A-B, Souza JP, Zhang J. Trends and projections of
caesarean section rates: global and regional estimates. BMJ Global Health.
2021,6:e005671. https://doi.org/10.1136/bmjgh-2021-005671.

4. BoermaT, Ronsmans C, Melesse DY, Barros AJD, Barros FC, Juan L, et al.
Global epidemiology of use of and disparities in caesarean sections.

The Lancet. 2018;392:1341-8. https://doi.org/10.1016/50140-6736(18)
31928-7.

5. Sandall J, Tribe RM, Avery L, Mola G, Visser GH, Homer CS, et al. Short-term
and long-term effects of caesarean section on the health of women
and children. Lancet. 2018;392:1349-57. https://doi.org/10.1016/50140-
6736(18)31930-5.

6. Abenhaim HA, Tulandi T, Wilchesky M, Platt R, Spence AR, Czuzoj-
Shulman N, et al. Effect of Cesarean Delivery on Long-term Risk of Small
Bowel Obstruction. Obstet Gynecol. 2018;131:354-9. https://doi.org/10.
1097/A0G.0000000000002440.

7. Gurol-Urganci |, Bou-Antoun S, Lim CP, Cromwell DA, Mahmood TA,
Templeton A, et al. Impact of Caesarean section on subsequent fertility:
a systematic review and meta-analysis. Hum Reprod. 2013;28:1943-52.
https://doi.org/10.1093/humrep/det130.

8. Hesselman S, Hogberg U, Rassjo E-B, Schytt E, Lofgren M, Jonsson M.
Abdominal adhesions in gynaecologic surgery after caesarean section:

a longitudinal population-based register study. BJOG: An Int J Obstetrics
Gynaecology. 2018;125:597-603. https://doi.org/10.1111/1471-0528.
14708.

9. Tita ATN, Landon MB, Spong CY, Lai Y, Leveno KJ, Varner MW, et al. Timing
of elective repeat cesarean delivery at term and neonatal outcomes. N
EnglJ Med. 2009;360:111-20. https://doi.org/10.1056/NEJM0a0803267.

10. Wilmink FA, Hukkelhoven CWPM, Lunshof S, Mol BWJ, van der Post
JAM, Papatsonis DNM. Neonatal outcome following elective cesarean
section beyond 37 weeks of gestation: a 7-year retrospective analysis of
a national registry. Am J Obstet Gynecol. 2010,202(250):e1-8. https://doi.
org/10.1016/j.2jog.2010.01.052.

11. Keag OE, Norman JE, Stock SJ. Long-term risks and benefits associated
with cesarean delivery for mother, baby, and subsequent pregnancies:
Systematic review and meta-analysis. PLoS Med. 2018;15:21002494.
https://doi.org/10.1371/journal.pmed.1002494.

12. Ye J,Betran AP, Guerrero Vela M, Souza JP, Zhang J. Searching for the opti-
mal rate of medically necessary cesarean delivery. Birth. 2014;41:237-44.
https://doi.org/10.1111/birt.12104.

13. Eide KT, Morken N-H, Baerge K. Maternal reasons for requesting planned
cesarean section in Norway: a qualitative study. BMC Pregnancy Child-
birth. 2019;19:102. https://doi.org/10.1186/512884-019-2250-6.

14. Long Q, Kingdon C, Yang F, Renecle MD, Jahanfar S, Bohren MA, et al.
Prevalence of and reasons for women's, family members, and health pro-
fessionals’ preferences for cesarean section in China: A mixed-methods
systematic review. PLoS Med. 2018;15. https://doi.org/10.1371/journal.
pmed.1002672.


https://doi.org/10.1186/s12889-023-16718-0
https://doi.org/10.1186/s12889-023-16718-0
https://www.who.int/publications/i/item/WHO-RHR-15.02
https://www.who.int/publications/i/item/WHO-RHR-15.02
https://doi.org/10.1136/bmjgh-2020-003844
https://doi.org/10.1136/bmjgh-2020-003844
https://doi.org/10.1136/bmjgh-2021-005671
https://doi.org/10.1016/S0140-6736(18)31928-7
https://doi.org/10.1016/S0140-6736(18)31928-7
https://doi.org/10.1016/S0140-6736(18)31930-5
https://doi.org/10.1016/S0140-6736(18)31930-5
https://doi.org/10.1097/AOG.0000000000002440
https://doi.org/10.1097/AOG.0000000000002440
https://doi.org/10.1093/humrep/det130
https://doi.org/10.1111/1471-0528.14708
https://doi.org/10.1111/1471-0528.14708
https://doi.org/10.1056/NEJMoa0803267
https://doi.org/10.1016/j.ajog.2010.01.052
https://doi.org/10.1016/j.ajog.2010.01.052
https://doi.org/10.1371/journal.pmed.1002494
https://doi.org/10.1111/birt.12104
https://doi.org/10.1186/s12884-019-2250-6
https://doi.org/10.1371/journal.pmed.1002672
https://doi.org/10.1371/journal.pmed.1002672

Zahroh et al. BMC Public Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

(2023) 23:1851

McAra-Couper J, Jones M, Smythe L. Caesarean-section, my body, my
choice: The construction of ‘informed choice’in relation to intervention

in childbirth. Fem Psychol. 2012,22:81-97. https://doi.org/10.1177/09593
53511424369.

Panda S, Begley C, Daly D. Clinicians'views of factors influencing decision-
making for caesarean section: A systematic review and metasynthesis of
qualitative, quantitative and mixed methods studies. PLoS One 2018;13.
https://doi.org/10.1371/journal.pone.0200941.

Takegata M, Smith C, Nguyen HAT, Thi HH, Thi Minh TN, Day LT, et al. Rea-
sons for increased Caesarean section rate in Vietnam: a qualitative study
among Vietnamese mothers and health care professionals. Healthcare.
2020;8:41. https://doi.org/10.3390/healthcare8010041.

Chen |, Opiyo N, Tavender E, Mortazhejri S, Rader T, Petkovic J, et al.
Non-clinical interventions for reducing unnecessary caesarean section.
Cochrane Database Syst Rev. 2018. https://doi.org/10.1002/14651858.
CD005528.pub3.

Catling-Paull C, Johnston R, Ryan C, Foureur MJ, Homer CSE. Non-clinical
interventions that increase the uptake and success of vaginal birth after
caesarean section: a systematic review. J Adv Nurs. 2011,67:1662-76.
https://doi.org/10.1111/).1365-2648.2011.05662.x.

Kingdon C, Downe S, Betran AP. Non-clinical interventions to reduce
unnecessary caesarean section targeted at organisations, facilities

and systems: Systematic review of qualitative studies. PLOS ONE.
2018;13:20203274. https://doi.org/10.1371/journal.pone.0203274.
Kingdon C, Downe S, Betran AP. Interventions targeted at health profes-
sionals to reduce unnecessary caesarean sections: a qualitative evidence
synthesis. BMJ Open. 2018;8:2025073. https://doi.org/10.1136/bmjop
en-2018-025073.

Kingdon C, Downe S, Betran AP. Women's and communities' views of
targeted educational interventions to reduce unnecessary caesarean sec-
tion: a qualitative evidence synthesis. Reprod Health. 2018;15:130. https://
doi.org/10.1186/512978-018-0570-z.

Opiyo N, Young C, Requejo JH, Erdman J, Bales S, Betrdn AP. Reducing
unnecessary caesarean sections: scoping review of financial and regula-
tory interventions. Reprod Health. 2020;17:133. https://doi.org/10.1186/
$12978-020-00983-y.

Harris K, Kneale D, Lasserson TJ, McDonald VM, Grigg J, Thomas J. School-
based self-management interventions for asthma in children and adoles-
cents: a mixed methods systematic review. Cochrane Database Syst Rev.
2019. https://doi.org/10.1002/14651858.CD011651.pub2.

World Health Organization. Robson Classifcation: Implementation
Manual. 2017. Available from: https://www.who.int/publications/i/item/
9789241513197. Cited 20 Sept 2023.

Zahroh RI, Kneale D, Sutcliffe K, Vazquez Corona M, Opiyo N, Homer CSE,
et al. Interventions targeting healthcare providers to optimise use of cae-
sarean section: a qualitative comparative analysis to identify important
intervention features. BMC Health Serv Res. 2022;22:1526. https://doi.org/
10.1186/512913-022-08783-9.

World Health Organization. WHO recommendations: non-clinical inter-
ventions to reduce unnecessary caesarean sections. 2018. Available from:
https://www.who.int/publications/i/item/9789241550338. Cited 20 Sept
2023.

Hanckel B, Petticrew M, Thomas J, Green J. The use of Qualitative
Comparative Analysis (QCA) to address causality in complex systems: a
systematic review of research on public health interventions. BMC Public
Health. 2021;21:877. https://doi.org/10.1186/512889-021-10926-2.
Melendez-Torres GJ, Sutcliffe K, Burchett HED, Rees R, Richardson M,
Thomas J. Weight management programmes: Re-analysis of a systematic
review to identify pathways to effectiveness. Health Expect. 2018;21:574-
84. https://doi.org/10.1111/hex.12667.

Chatterley C, Javernick-Will A, Linden KG, Alam K, Bottinelli L, Venkatesh
M. A qualitative comparative analysis of well-managed school sanitation
in Bangladesh. BMC Public Health. 2014;14:6. https://doi.org/10.1186/
1471-2458-14-6.

Thomas J, O'Mara-Eves A, Brunton G. Using qualitative comparative
analysis (QCA) in systematic reviews of complex interventions: a worked
example. Syst Rev. 2014;3:67. https://doi.org/10.1186/2046-4053-3-67.
Dusa A. QCA with R: A Comprehensive Resource. 2021. Available
from:https://bookdown.org/dusadrian/QCAbook/. Cited 20 Sept 2023.
Kneale D, Sutcliffe K, Thomas J. Critical Appraisal of Reviews Using Quali-
tative Comparative Analyses (CARU-QCA): a tool to critically appraise

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 22 of 24

systematic reviews that use qualitative comparative analysis. In: Abstracts
of the 26th Cochrane Colloquium, Santiago, Chile. Cochrane Database of
Systematic Reviews 2020;(1 Suppl 1). https://doi.org/10.1002/14651858.
CD201901.

Sutcliffe K, Thomas J, Stokes G, Hinds K, Bangpan M. Intervention Com-
ponent Analysis (ICA): a pragmatic approach for identifying the critical
features of complex interventions. Syst Rev. 2015;4:140. https://doi.org/
10.1186/513643-015-0126-7.

Melendez-Torres GJ, Sutcliffe K, Burchett HED, Rees R, Thomas J. Develop-
ing and testing intervention theory by incorporating a views synthesis
into a qualitative comparative analysis of intervention effectiveness. Res
Synth Methods. 2019;10:389-97. https://doi.org/10.1002/jrsm.1341.
Thomas J, Harden A. Methods for the thematic synthesis of qualita-

tive research in systematic reviews. BMC Med Res Methodol. 2008;8:45.
https://doi.org/10.1186/1471-2288-8-45.

Rouhe H, Salmela-Aro K, Toivanen R, Tokola M, Halmesméki E, Saisto T.
Obstetric outcome after intervention for severe fear of childbirth in nul-
liparous women - randomised trial. BJOG: An Int J Obstetrics Gynaecol-
ogy. 2013;120:75-84. https://doi.org/10.1111/1471-0528.12011.

Fraser W, Maunsell E, Hodnett E, Moutquin JM. Randomized controlled
trial of a prenatal vaginal birth after cesarean section education and
support program Childbirth alternatives Post-Cesarean study group.

Am J Obstet Gynecol. 1997;176:419-25. https://doi.org/10.1016/50002-
9378(97)70509-x.

Masoumi SZ, Kazemi F, Oshvandi K, Jalali M, Esmaeili-Vardanjani A, Rafiei
H. Effect of training preparation for childbirth on fear of normal vaginal
delivery and choosing the type of delivery among pregnant women in
Hamadan, Iran: a randomized controlled trial. J Family Reprod Health.
2016;10:115-21.

Navaee M, Abedian Z. Effect of role play education on primiparous
women'’s fear of natural delivery and their decision on the mode of deliv-
ery. Iran J Nurs Midwifery Res. 2015;20:40-6.

Fenwick J, Toohill J, Gamble J, Creedy DK, Buist A, Turkstra E, et al. Effects
of a midwife psycho-education intervention to reduce childbirth fear

on women'’s birth outcomes and postpartum psychological wellbe-

ing. BMC Pregnancy Childbirth. 2015;15:284. https://doi.org/10.1186/
$12884-015-0721-y.

Saisto T, Salmela-Aro K, Nurmi J-E, Kénénen T, Halmesméki E. A ran-
domized controlled trial of intervention in fear of childbirth. Obstet
Gynecol. 2001;98:820-6. https://doi.org/10.1016/50029-7844(01)01552-6.
Montgomery AA, Emmett CL, Fahey T, Jones C, Ricketts |, Patel RR, et al.
Two decision aids for mode of delivery among women with previous
Caesarean section: randomised controlled trial. BMJ: British Medic J.
2007;334:1305-9.

Xia X, Zhou Z, Shen S, Lu J, Zhang L, Huang P, et al. Effect of a two-stage
intervention package on the cesarean section rate in Guangzhou, China:
A before-and-after study. PLOS Medicine. 2019;16:21002846. https://doi.
0rg/10.1371/journal.pmed.1002846.

Yu, Zhang X, Sun C, Zhou H, Zhang Q, Chen C. Reducing the rate of
cesarean delivery on maternal request through institutional and policy
interventions in Wenzhou. China PLoS ONE. 2017;12:1-12. https://doi.
0rg/10.1371/journal.pone.0186304.

Borem P, de Céssia SR, Torres J, Delgado P, Petenate AJ, Peres D, et al.

A quality improvement initiative to increase the frequency of Vaginal
delivery in Brazilian hospitals. Obstet Gynecol. 2020;135:415-25. https://
doi.org/10.1097/A0G.0000000000003619.

Ma R, Lao Terence T, Sun'Y, Xiao H, Tian Y, Li B, et al. Practice audits to
reduce caesareans in a tertiary referral hospital in south-western China.
Bulletin World Health Organiz. 2012;90:488-94. https://doi.org/10.2471/
BLT.11.093369.

Clarke M, Devane D, Gross MM, Morano S, Lundgren |, Sinclair M, et al.
OptiBIRTH: a cluster randomised trial of a complex intervention to
increase vaginal birth after caesarean section. BMC Pregnancy Childbirth.
2020;20:143. https://doi.org/10.1186/512884-020-2829-y.

Zhang L, Zhang L, Li M, Xi J, Zhang X, Meng Z, et al. A cluster-randomized
field trial to reduce cesarean section rates with a multifaceted interven-
tion in Shanghai. China BMC Medicine. 2020;18:27. https://doi.org/10.
1186/512916-020-1491-6.

Fenwick J, Gamble J, Creedy DK, Buist A, Turkstra E, Sneddon A,

et al. Study protocol for reducing childbirth fear: a midwife-led


https://doi.org/10.1177/0959353511424369
https://doi.org/10.1177/0959353511424369
https://doi.org/10.1371/journal.pone.0200941
https://doi.org/10.3390/healthcare8010041
https://doi.org/10.1002/14651858.CD005528.pub3
https://doi.org/10.1002/14651858.CD005528.pub3
https://doi.org/10.1111/j.1365-2648.2011.05662.x
https://doi.org/10.1371/journal.pone.0203274
https://doi.org/10.1136/bmjopen-2018-025073
https://doi.org/10.1136/bmjopen-2018-025073
https://doi.org/10.1186/s12978-018-0570-z
https://doi.org/10.1186/s12978-018-0570-z
https://doi.org/10.1186/s12978-020-00983-y
https://doi.org/10.1186/s12978-020-00983-y
https://doi.org/10.1002/14651858.CD011651.pub2
https://www.who.int/publications/i/item/9789241513197
https://www.who.int/publications/i/item/9789241513197
https://doi.org/10.1186/s12913-022-08783-9
https://doi.org/10.1186/s12913-022-08783-9
https://www.who.int/publications/i/item/9789241550338
https://doi.org/10.1186/s12889-021-10926-2
https://doi.org/10.1111/hex.12667
https://doi.org/10.1186/1471-2458-14-6
https://doi.org/10.1186/1471-2458-14-6
https://doi.org/10.1186/2046-4053-3-67
https://bookdown.org/dusadrian/QCAbook/
https://doi.org/10.1002/14651858.CD201901
https://doi.org/10.1002/14651858.CD201901
https://doi.org/10.1186/s13643-015-0126-z
https://doi.org/10.1186/s13643-015-0126-z
https://doi.org/10.1002/jrsm.1341
https://doi.org/10.1186/1471-2288-8-45
https://doi.org/10.1111/1471-0528.12011
https://doi.org/10.1016/s0002-9378(97)70509-x
https://doi.org/10.1016/s0002-9378(97)70509-x
https://doi.org/10.1186/s12884-015-0721-y
https://doi.org/10.1186/s12884-015-0721-y
https://doi.org/10.1016/S0029-7844(01)01552-6
https://doi.org/10.1371/journal.pmed.1002846
https://doi.org/10.1371/journal.pmed.1002846
https://doi.org/10.1371/journal.pone.0186304
https://doi.org/10.1371/journal.pone.0186304
https://doi.org/10.1097/AOG.0000000000003619
https://doi.org/10.1097/AOG.0000000000003619
https://doi.org/10.2471/BLT.11.093369
https://doi.org/10.2471/BLT.11.093369
https://doi.org/10.1186/s12884-020-2829-y
https://doi.org/10.1186/s12916-020-1491-6
https://doi.org/10.1186/s12916-020-1491-6

Zahroh et al. BMC Public Health

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

(2023) 23:1851

psycho-education intervention. BMC Pregnancy Childbirth. 2013;13:190.
https://doi.org/10.1186/1471-2393-13-190.

Toohill J, Fenwick J, Gamble J, Creedy DK, Buist A, Turkstra E, et al. A rand-
omized controlled trial of a psycho-education intervention by midwives
in reducing childbirth fear in pregnant women. Birth. 2014;41:384-94.
https://doi.org/10.1111/birt.12136.

Toohill J, Callander E, Gamble J, Creedy D, Fenwick J. A cost effectiveness
analysis of midwife psycho-education for fearful pregnant women - a
health system perspective for the antenatal period. BMC Pregnancy
Childbirth. 2017;17:217. https://doi.org/10.1186/512884-017-1404-7.
Turkstra E, Mihala G, Scuffham PA, Creedy DK, Gamble J, Toohill J, et al. An
economic evaluation alongside a randomised controlled trial on psycho-
education counselling intervention offered by midwives to address
women's fear of childbirth in Australia. Sex Reprod Healthc. 2017;11:1-6.
https://doi.org/10.1016/j.5srhc.2016.08.003.

Emmett CL, Shaw ARG, Montgomery AA, Murphy DJ, DIAMOND study
group. Women's experience of decision making about mode of delivery
after a previous caesarean section: the role of health professionals and
information about health risks. BJOG 2006;113:1438-45. https://doi.org/
10.1111/j.1471-0528.2006.01112.x.

Emmett CL, Murphy DJ, Patel RR, Fahey T, Jones C, Ricketts IW, et al.
Decision-making about mode of delivery after previous caesarean sec-
tion: development and piloting of two computer-based decision aids.
Health Expect. 2007;10:161-72. https://doi.org/10.1111/j.1369-7625.2006.
00429.x.

Hollinghurst S, Emmett C, Peters TJ, Watson H, Fahey T, Murphy DJ,

et al. Economic evaluation of the DIAMOND randomized trial: cost and
outcomes of 2 decision aids for mode of delivery among women with a
previous cesarean section. Med Decis Making. 2010;30:453-63. https://
doi.org/10.1177/0272989X09353195.

Frost J, Shaw A, Montgomery A, Murphy D. Women's views on the use of
decision aids for decision making about the method of delivery following
a previous caesarean section: Qualitative interview study. BJOG : An Int

J Obstetrics Gynaecology. 2009;116:896-905. https://doi.org/10.1111/j.
1471-0528.2009.02120.x.

Rees KM, Shaw ARG, Bennert K, Emmett CL, Montgomery AA. Healthcare
professionals’views on two computer-based decision aids for women
choosing mode of delivery after previous caesarean section: a qualitative
study. BJOG. 2009;116:906-14. https://doi.org/10.1111/j.1471-0528.2009.
02121.x.

Emmett CL, Montgomery AA, Murphy DJ. Preferences for mode of deliv-
ery after previous caesarean section: what do women want, what do they
get and how do they value outcomes? Health Expect. 2011;14:397-404.
https://doi.org/10.1111/).1369-7625.2010.00635.x.

Bastani F, Hidarnia A, Montgomery KS, Aguilar-Vafaei ME, Kazemnejad

A. Does relaxation education in anxious primigravid Iranian women
influence adverse pregnancy outcomes?: a randomized controlled trial.
J Perinat Neonatal Nurs. 2006;20:138-46. https://doi.org/10.1097/00005
237-200604000-00007.

Feinberg ME, Kan ML. Establishing Family Foundations: Intervention
Effects on Coparenting, Parent/Infant Well-Being, and Parent-Child Rela-
tions. J Fam Psychol. 2008;22:253-63. https://doi.org/10.1037/0893-3200.
222.253.

Me F, MI K, Mc G. Enhancing coparenting, parenting, and child self-
regulation: effects of family foundations 1 year after birth. Prevention
Science: Official J Soc Prevention Res. 2009;10. https://doi.org/10.1007/
s11121-009-0130-4.

Rouhe H, Salmela-Aro K, Toivanen R, Tokola M, Halmesmadki E, Saisto T.
Life satisfaction, general well-being and costs of treatment for severe fear
of childbirth in nulliparous women by psychoeducative group or con-
ventional care attendance. Acta Obstet Gynecol Scand. 2015;94:527-33.
https://doi.org/10.1111/a0gs.12594.

Rouhe H, Salmela-Aro K, Toivanen R, Tokola M, Halmesmaéki E, Ryding E-L,
et al. Group psychoeducation with relaxation for severe fear of childbirth
improves maternal adjustment and childbirth experience-a randomised
controlled trial. J Psychosom Obstet Gynaecol. 2015;36:1-9. https://doi.
0rg/10.3109/0167482X.2014.980722.

Healy P, Smith V, Savage G, Clarke M, Devane D, Gross MM, et al. Process
evaluation for OptiBIRTH, a randomised controlled trial of a complex
intervention designed to increase rates of vaginal birth after caesarean
section. Trials. 2018;19:9. https://doi.org/10.1186/513063-017-2401-x.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Page 23 of 24

Clarke M, Savage G, SmithV, Daly D, Devane D, Gross MM, et al. Improv-
ing the organisation of maternal health service delivery and optimising
childbirth by increasing vaginal birth after caesarean section through
enhanced women-centred care (OptiBIRTH trial): study protocol for a
randomised controlled trial (ISRCTN10612254). Trials. 2015;16:542. https://
doi.org/10.1186/513063-015-1061-y.

Lundgren |, Healy P, Carroll M, Begley C, Matterne A, Gross MM, et al.
Clinicians'views of factors of importance for improving the rate of VBAC
(vaginal birth after caesarean section): a study from countries with low
VBAC rates. BMC Pregnancy Childbirth. 2016;16:350. https://doi.org/10.
1186/512884-016-1144-0.

Sharifirad G, Rezaeian M, Soltani R, Javaheri S, Mazaheri MA. A survey on
the effects of husbands’education of pregnant women on knowledge,
attitude, and reducing elective cesarean section. J Educ Health Promo-
tion. 2013;2:50. https://doi.org/10.4103/2277-9531.119036.

Valiani M, Haghighatdana Z, Ehsanpour S. Comparison of childbirth
training workshop effects on knowledge, attitude, and delivery method
between mothers and couples groups referring to Isfahan health centers
in Iran. Iran J Nurs Midwifery Res. 2014;19:653-8.

Bastani F, Hidarnia A, Kazemnejad A, Vafaei M, Kashanian M. A rand-
omized controlled trial of the effects of applied relaxation training on
reducing anxiety and perceived stress in pregnant women. J Midwifery
Womens Health. 2005;50:e36-40. https://doi.org/10.1016/jjmwh.2004.11.
008.

Feinberg ME, Roettger ME, Jones DE, Paul IM, Kan ML. Effects of a
psychosocial couple-based prevention program on adverse birth out-
comes. Matern Child Health J. 2015;19:102-11. https://doi.org/10.1007/
$10995-014-1500-5.

Evans K, Spiby H, Morrell CJ. Developing a complex intervention to
support pregnant women with mild to moderate anxiety: application

of the medical research council framework. BMC Pregnancy Childbirth.
2020;20:777. https://doi.org/10.1186/512884-020-03469-8.

Rising SS. Centering pregnancy. An interdisciplinary model of empower-
ment. J Nurse Midwifery. 1998;43:46-54. https://doi.org/10.1016/50091-
2182(97)00117-1.

Breustedt S, Puckering C. A qualitative evaluation of women's experi-
ences of the Mellow Bumps antenatal intervention. British J Midwife.
2013;21:187-94. https://doi.org/10.12968/bjom.2013.21.3.187.

Evans K, Spiby H, Morrell JC. Non-pharmacological interventions to
reduce the symptoms of mild to moderate anxiety in pregnant women
a systematic review and narrative synthesis of women’s views on the
acceptability of and satisfaction with interventions. Arch Womens Ment
Health. 2020;23:11-28. https://doi.org/10.1007/500737-018-0936-9.
Hoddinott P, Chalmers M, Pill R. One-to-one or group-based peer support
for breastfeeding? Women's perceptions of a breastfeeding peer coach-
ing intervention. Birth. 2006;33:139-46. https://doi.org/10.1111/j.0730-
7659.2006.00092.x.

Heaney CA, Israel BA. Social networks and social support. In Glanz K,
Rimer BK, Viswanath K (Eds.), Health behavior and health education:
Theory, research, and practice. Jossey-Bass; 2008. pp. 189-210. https://
psycnet.apa.org/record/2008-17146-009.

World Health Organization. WHO recommendations on antenatal care for
a positive pregnancy experience. 2016. Available from: https://www.who.
int/publications/i/item/9789241549912. Cited 20 Sept 2023.

World Health Organization. WHO recommendation on group antenatal
care. WHO - RHL. 2021. Available from: https://srhr.org/rhl/article/who-
recommendation-on-group-antenatal-care. Cited 20 Sept 2023.
Dumont A, Betran AP, Kabore C, de Loenzien M, Lumbiganon P, Bohren
MA, et al. Implementation and evaluation of nonclinical interventions
for appropriate use of cesarean section in low- and middle-income
countries: protocol for a multisite hybrid effectiveness-implementation
type lll trial. Implementation Science 2020. https://doi.org/10.21203/rs.3.
rs-35564/v2.

Tokhi M, Comrie-Thomson L, Davis J, Portela A, Chersich M, Luchters
S.Involving men to improve maternal and newborn health: A sys-
tematic review of the effectiveness of interventions. PLOS ONE.
2018;13:e0191620. https://doi.org/10.1371/journal.pone.0191620.
Gibore NS, Bali TAL. Community perspectives: An exploration of potential
barriers to men’s involvement in maternity care in a central Tanzanian
community. PLOS ONE. 2020;15:€0232939. https://doi.org/10.1371/journ
al.pone.0232939.


https://doi.org/10.1186/1471-2393-13-190
https://doi.org/10.1111/birt.12136
https://doi.org/10.1186/s12884-017-1404-7
https://doi.org/10.1016/j.srhc.2016.08.003
https://doi.org/10.1111/j.1471-0528.2006.01112.x
https://doi.org/10.1111/j.1471-0528.2006.01112.x
https://doi.org/10.1111/j.1369-7625.2006.00429.x
https://doi.org/10.1111/j.1369-7625.2006.00429.x
https://doi.org/10.1177/0272989X09353195
https://doi.org/10.1177/0272989X09353195
https://doi.org/10.1111/j.1471-0528.2009.02120.x
https://doi.org/10.1111/j.1471-0528.2009.02120.x
https://doi.org/10.1111/j.1471-0528.2009.02121.x
https://doi.org/10.1111/j.1471-0528.2009.02121.x
https://doi.org/10.1111/j.1369-7625.2010.00635.x
https://doi.org/10.1097/00005237-200604000-00007
https://doi.org/10.1097/00005237-200604000-00007
https://doi.org/10.1037/0893-3200.22.2.253
https://doi.org/10.1037/0893-3200.22.2.253
https://doi.org/10.1007/s11121-009-0130-4
https://doi.org/10.1007/s11121-009-0130-4
https://doi.org/10.1111/aogs.12594
https://doi.org/10.3109/0167482X.2014.980722
https://doi.org/10.3109/0167482X.2014.980722
https://doi.org/10.1186/s13063-017-2401-x
https://doi.org/10.1186/s13063-015-1061-y
https://doi.org/10.1186/s13063-015-1061-y
https://doi.org/10.1186/s12884-016-1144-0
https://doi.org/10.1186/s12884-016-1144-0
https://doi.org/10.4103/2277-9531.119036
https://doi.org/10.1016/j.jmwh.2004.11.008
https://doi.org/10.1016/j.jmwh.2004.11.008
https://doi.org/10.1007/s10995-014-1500-5
https://doi.org/10.1007/s10995-014-1500-5
https://doi.org/10.1186/s12884-020-03469-8
https://doi.org/10.1016/s0091-2182(97)00117-1
https://doi.org/10.1016/s0091-2182(97)00117-1
https://doi.org/10.12968/bjom.2013.21.3.187
https://doi.org/10.1007/s00737-018-0936-9
https://doi.org/10.1111/j.0730-7659.2006.00092.x
https://doi.org/10.1111/j.0730-7659.2006.00092.x
https://psycnet.apa.org/record/2008-17146-009
https://psycnet.apa.org/record/2008-17146-009
https://www.who.int/publications/i/item/9789241549912
https://www.who.int/publications/i/item/9789241549912
https://srhr.org/rhl/article/who-recommendation-on-group-antenatal-care
https://srhr.org/rhl/article/who-recommendation-on-group-antenatal-care
https://doi.org/10.21203/rs.3.rs-35564/v2
https://doi.org/10.21203/rs.3.rs-35564/v2
https://doi.org/10.1371/journal.pone.0191620
https://doi.org/10.1371/journal.pone.0232939
https://doi.org/10.1371/journal.pone.0232939

Zahroh et al. BMC Public Health ~ (2023) 23:1851 Page 24 of 24

83. Galle A, Plaieser G, Steenstraeten TV, Griffin S, Osman NB, Roelens K, et al.
Systematic review of the concept'male involvement in maternal health’
by natural language processing and descriptive analysis. BMJ Global
Health. 2021;6:2004909. https://doi.org/10.1136/bmjgh-2020-004909.

84. Ladur AN, van Teijlingen E, Hundley V. Male involvement in promotion of
safe motherhood in low- and middle-income countries: a scoping review.
Midwifery. 2021;103:103089. https://doi.org/10.1016/j.midw.2021.103089.

85. Comrie-Thomson L, Tokhi M, Ampt F, Portela A, Chersich M, Khanna R,
et al. Challenging gender inequity through male involvement in maternal
and newborn health: critical assessment of an emerging evidence base.
Cult Health Sex. 2015;17:177-89. https://doi.org/10.1080/13691058.2015.
1053412.

86. Comrie-Thomson L, Gopal P, Eddy K, Baguiya A, Gerlach N, Sauvé C, et al.
How do women, men, and health providers perceive interventions to
influence men’s engagement in maternal and newborn health? A qualita-
tive evidence synthesis. Soc Scie Medic. 2021,291:114475. https://doi.org/
10.1016/j.s0cscimed.2021.114475.

87. Doraiswamy S, Billah SM, Karim F, Siraj MS, Buckingham A, Kingdon C.
Physician—patient communication in decision-making about Caesarean
sections in eight district hospitals in Bangladesh: a mixed-method study.
Reprod Health. 2021;18:34. https://doi.org/10.1186/512978-021-01098-8.

88. Dodd JM, Crowther CA, Huertas E, Guise J-M, Horey D. Planned elective
repeat caesarean section versus planned vaginal birth for women with a
previous caesarean birth. Cochrane Database Syst Rev. 2013. https://doi.
0rg/10.1002/14651858.CD004224.pub3.

89. Royal College of Obstetricians and Gynaecologists. Birth After Previous
Caesarean Birth:Green-top Guideline No. 45. 2015. Available from: https://
www.rcog.org.uk/globalassets/documents/guidelines/gtg_45.pdf. Cited
20 Sept 2023.

90. Royal Australian and New Zealand College of Obstetricians and
Gynaecologists. Birth after previous caesarean section. 2019. Available
from: https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/
Women%27s%20Health/Statement%20and%20guidelines/Clinical-Obste
trics/Birth-after-previous-Caesarean-Section-(C-Obs-38)Review-March-
2019.pdf?ext=pdf. Cited 20 Sept 2023.

91. Davis D, Homer CS, Clack D, Turkmani S, Foureur M. Choosing
vaginal birth after caesarean section: Motivating factors. Midwifery.
2020;88:102766. https://doi.org/10.1016/j.midw.2020.102766.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1136/bmjgh-2020-004909
https://doi.org/10.1016/j.midw.2021.103089
https://doi.org/10.1080/13691058.2015.1053412
https://doi.org/10.1080/13691058.2015.1053412
https://doi.org/10.1016/j.socscimed.2021.114475
https://doi.org/10.1016/j.socscimed.2021.114475
https://doi.org/10.1186/s12978-021-01098-8
https://doi.org/10.1002/14651858.CD004224.pub3
https://doi.org/10.1002/14651858.CD004224.pub3
https://www.rcog.org.uk/globalassets/documents/guidelines/gtg_45.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/gtg_45.pdf
https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical-Obstetrics/Birth-after-previous-Caesarean-Section-(C-Obs-38)Review-March-2019.pdf?ext=.pdf
https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical-Obstetrics/Birth-after-previous-Caesarean-Section-(C-Obs-38)Review-March-2019.pdf?ext=.pdf
https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical-Obstetrics/Birth-after-previous-Caesarean-Section-(C-Obs-38)Review-March-2019.pdf?ext=.pdf
https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical-Obstetrics/Birth-after-previous-Caesarean-Section-(C-Obs-38)Review-March-2019.pdf?ext=.pdf
https://doi.org/10.1016/j.midw.2020.102766

	Educational interventions targeting pregnant women to optimise the use of caesarean section: What are the essential elements? A qualitative comparative analysis
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Data sources, case selection, and defining outcomes
	Developing a logic model
	Identifying data sources and selecting cases
	Defining outcomes
	Assessing risk of bias in intervention studies

	Qualitative comparative analysis (QCA)
	QCA stage 1: Identifying conditions, building data tables and calibration
	QCA stage 2: Constructing truth tables
	QCA stage 3: Checking quality of truth tables
	QCA stage 4: Identifying parsimonious configurations through Boolean minimization
	QCA stage 5: Checking the quality of the solution
	QCA stage 6: Interpretation of solutions


	Results
	Overview of included studies
	Qualitative comparative analysis
	Model 1 – How birth information was provided to women
	Model 2 – Emotional support was provided to women
	Consolidated model – Essential conditions to prompt successful interventions focusing on women
	Sub-analysis – Interventions targeting both women and health providers or systems


	Discussion
	Strength and limitations
	Implications for practice and research

	Conclusion
	Anchor 32
	Acknowledgements
	References


