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ARTICLE INFO ABSTRACT
Keywords: Objective: To measure the proportion of women'’s preferences for CS in hospitals with high caesarean section rates
Caesarean section and to identify related factors.

Women'’s preferences
Mode of birth
Low- and middle-income countries

Design: A cross-sectional hospital-based postpartum survey was conducted. We used multilevel multivariate lo-
gistic regression and probit models to analyse the association between women’s caesarean section preferences
and maternal characteristics. Probit models take into account selection bias while excluding women who had no
preference.

Setting: Thirty-two hospitals in Argentina, Thailand, Vietnam and Burkina Faso were selected.

Participants: A total of 1,979 post-partum women with no potential medical need for caesarean section were
included among a representative sample of women who delivered at each of the participating facilities during the
data collection period.

Findings: The overall caesarean section rate was 23.3 %. Among women who declared a preference in late
pregnancy, 9 % preferred caesarean section, ranging from 1.8 % in Burkina Faso to 17.8 % in Thailand. Pri-
miparous women were more likely to prefer a caesarean section than multiparous women (f=+0.16 [+0.01;
+0.31]; p = 0.04). Among women who preferred caesarean section, doctors were frequently cited as the main
influencers, and “avoid pain in labour” was the most common perceived benefit of caesarean section.

Key conclusions: Our results suggest that a high proportion of women prefer vaginal birth and highlight that the
preference for caesarean section is linked to women’s fear of pain and the influence of doctors. These results can
inform the development of interventions aimed at supporting women and their preferences, providing them with
evidence-based information and changing doctors’ behaviour in order to reduce the number of unnecessary
caesarean sections.

Abbreviations: CS, caesarean section; LMICs, low- and middle-income countries; HICs, high-income countries; DAT, decision analysis tool; REDCap, research
electronic data capture; BMI, body mass index; ANC, antenatal care; OR, odds ratio; SD, standard deviation; CI, confidence interval; ORa, adjusted odds ratio.
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Clinical trial registry: The QUALI-DEC trial is registered on the Current Controlled Trials website (https://www.
isrctn.com/) under the number ISRCTN67214403.

Statement of significance

Problem: The unprecedented rise in the number of caesarean
sections can be attributed to many multidimensional factors.
Among these, the women’s preference and demand for CS could
contribute to this phenomenon.

What is Already Known: Women’s preference and demand for
CS, as well as the associated factors, vary considerably from one
context to another.

What this Paper Adds: This study in 32 hospitals with high CS
rates, showed that women’s preference for CS was low, more
frequent in nulliparous women, and based on fear of pain and
childbirth, showing the importance of providing support to
women during pregnancy and childbirth.

Introduction

Caesarean section (CS) rates have significantly increased over the
past 30 years worldwide, from 7 % in 1990 to 21 % in 2018, with large
variability among regions (Betran et al., 2021). On one side, the latest
estimates show that many low-income countries, particularly in
sub-Saharan Africa, have an average CS rate of 5 % or less (Betran et al.,
2021), reflecting poor access to care, inadequate or unavailable re-
sources and substandard care ("too little, too late") (Miller et al., 2016).
Conversely, many middle-income countries, particularly in Latin
America and Asia, are faced with an over-medicalisation of childbirth
(“too much, too soon”) (Miller et al., 2016), leading to average CS rates
in these regions of 42.8 % and 23.1 %, respectively (Betran et al., 2021).
However, the two situations often coexist in the same country, even in
low-income countries where the most privileged women may have un-
necessary CSs (Miller et al., 2016). This trend leading to increasing CS
rates has raised global concern among healthcare professionals and
political decision-makers in both low- and middle-income countries
(Betran et al., 2016; Miller et al., 2016). Indeed, in the absence of
effective interventions, estimates show that the average global rate will
continue to increase from 21 % in 2018 to 29 % in 2030 and that low-
and middle-income countries (LMICs) will be the major contributors to
this increase, with CS rates reaching higher than 50 % in some regions of
Asia and South America (Betran et al., 2021). This phenomenon is due to
both an increasing number of deliveries in health facilities and an
increasing use of CS (Boerma et al., 2018). There is no evidence that
shows benefits of CS without medical indications; however, in many
settings, some women may undergo CS even though it is not necessary
(Betran et al., 2016; Chen et al., 2018; Betran et al., 2018; Betran et al.,
2021).

According to the ecological model proposed by Betran et al. (2018),
women’s preference and demand for CS is associated with overuse of
this intervention. However, this factor alone cannot explain the
increasing number of CS worldwide (Gamble and Creedy 2000; McCourt
et al.,, 2007). The proportion of women preferring CS varies widely
across countries from 5 % to 20 % in high-income countries and from 1
% to 50 % in LMICs (Coates et al., 2020) but the methodology differs
across studies as well.

The determinants of women’s preference for CS are numerous,
multidimensional and, in many cases, country-specific (Betran et al.,
2018). Existing knowledge is based on studies mainly conducted in
high-income countries (Coates et al., 2020) and shows that the main
factors associated with a preference for CS are: a negative perception of

vaginal delivery (as being uncertain or risky) (Colomar et al., 2021;
Coates et al., 2020), a history of infertility (Chigbu et al., 2007; Yilmaz
et al., 2013) or previous CS (McCourt et al., 2007; Béhague et al., 2002;
Coates et al., 2020; Takegata et al., 2020; Yilmaz et al., 2013; Mungrue
et al., 2010; Mazzoni et al., 2011). Findings from studies conducted in
LMICs are less extensive and heterogeneous (Coates et al., 2020). For
example, poor knowledge about the risks and benefits of vaginal birth
increased the preference for CS in Bangladesh (Akhter and Schech
2018), while a high level of knowledge about the risks and benefits of
different modes of delivery increased the preference for CS in Trinidad
and Tobago (Mungrue et al., 2010). Several studies conducted in China
have shown that advanced maternal age and low education level were
associated with a greater probability of preferring CS (Ming et al., 2019;
Deng et al., 2021; Loke et al., 2015; Liang et al., 2018), whereas in
Nigeria, neither the level of education nor maternal age was associated
with maternal demand for CS (Akintayo et al., 2014). In Brazil, women
who were engaged in household decision-making and who had their
own money or took money without asking partners or family members
were more likely to request a CS (Béhague et al., 2002). In contrast, a
systematic review of qualitative studies on women’s preferences showed
that some women who prefer vaginal delivery can apply strategies to
ensure that their choice is respected (Colomar et al., 2021; Litorp et al.,
2015).

In addition to maternal factors, the literature shows that factors
related to healthcare professionals and systems can also play a role in
determining women’s preferences in LMICs. The recommendation of a
delivery route by a healthcare professional (McCourt et al., 2007; Coates
et al., 2020; Kingdon et al., 2006; Litorp et al., 2015; R. Deng et al.,
2021) and the perception or expectation of low quality of care (Colomar
et al., 2021) are also determining factors of women’s preferences for CS
in many settings; similarly, shortages in the availability of pain man-
agement options during labour affected women’s preferences for CS in
China (Long et al., 2018). Finally, evidence suggests that privately
funded health facilities, which women consider to offer a better quality
of care than public hospitals, encourage women to give birth by CS in
order to increase their revenue (Vieira et al., 2015; Begum et al., 2017;
Mia et al., 2019).

QUALI-DEC project

In response to the significant increase in CS rates worldwide and the
important contribution of nonclinical factors to this increase, a con-
sortium of researchers developed the QUALI-DEC project (Appropriate
use of CS through QUALIty DECision-making by women and providers).
The QUALI-DEC project was designed to implement and evaluate
evidence-based nonclinical interventions to reduce the number of un-
necessary CSs that are performed among low-risk women in LMICs
(Dumont et al., 2020). This project was conducted in 32 facilities with
high CS rates in Argentina, Thailand, Vietnam and Burkina Faso. The
QUALI-DEC project included four nonclinical interventions: (1) opinion
leaders to implement evidence-based clinical guidelines; (2) CS audits
and feedback to help providers identify potentially avoidable CSs; (3) a
decision-analysis tool to help women make informed decisions
regarding mode of birth; and (4) implementation of WHO recommen-
dations on companionship during labour to support women during
vaginal birth (Dumont et al., 2020).

The Decision-Analysis Tool (DAT) is a way of informing women at
low risk of CS and a tool to initiate and support dialogue between these
women and their healthcare providers (Dumont et al., 2022). Utilized
during antenatal care (ANC) visits, the first section of the DAT aims to
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inform women about the risks and benefits of each mode of birth. The
second section helps women clarify what is important to them regarding
childbirth and thus prepares them to discuss their preferences with
healthcare professionals during subsequent ANC visits. In a context of CS
overuse, the DAT may be particularly relevant for women with a pref-
erence for CS but who can be considered to be at low risk of CS because it
can encourage discussion with providers and eventually change this
preference.

Given the heterogeneity of studies and results concerning the level of
preference for CS in LMICs and the related factors, we need reliable and
comparable data on this question to know which women will be able to
benefit from the DAT. Using a homogeneous and standardized method,
this study aims to measure the proportion of women’s preferences for CS
in participating hospitals of QUALI-DEC project before the intervention
implementation and to identify related factors. We want to answer two
specific questions: Is there a common profile of women who prefer a CS
in LMICs? What are the main reasons to prefer a CS in these countries?

Material and methods
Study design and settings

This study is an ancillary analysis of the QUALI-DEC project, which is
a type IIl hybrid efficacy-multi-site trial conducted in Argentina,
Thailand, Vietnam and Burkina Faso (Dumont et al., 2020). The
QUALI-DEC trial is registered on the Current Controlled Trials website
(ISRCTN67214403). For more details on the trial protocol, see Dumont
et al. (2020). The primary objective of this trial is to evaluate the effect
of the QUALI-DEC strategy on CS rates and maternal and perinatal
outcomes (primary outcomes). Secondary outcomes, such as change in
preference for mode of delivery, will also be evaluated. The effectiveness
of these interventions will be evaluated, among other methods, using a
comparative cross-sectional before-and-after study of a representative
sample of postpartum women (before and after the intervention period).
This ancillary study presented in this manuscript used data from the
baseline cross-sectional survey.

Data was collected during the baseline period in 32 hospitals in
Argentina, Burkina Faso, Thailand and Vietnam (8 per country). The
reason why these countries took part in the Quali-Dec project was
operational, firstly because of the concern of the local scientific and
medical authorities about the significant increase in CS rates in their
hospitals, and secondly because of a clear determination among policy-
makers to revert this trend. Burkina Faso is a low-income country in
West Africa, which had a CS rate of 3 % in 2018, six times higher than in
2000, as a result of public health policies in favour of free CS (Sombié
et al.,, 2017). However, this progress has also been accompanied by
major inequalities and inappropriate use of CS (Kaboré et al., 2016).
Argentina is an upper-middle-income country in South America with
steadily increasing CS rates between 2010 and 2018, reaching an
average of 35.7 % in Argentine public health facilities in 2018
(Direccion Nacional de Maternidad, Infancia y Adolescencia, 2019).
Vietnam, which is located in Southeast Asia, has gone from a
low-income country to a lower-middle-income country over the last
decade, with a parallel rise in its CS rates (from 3.4 % in 1997 to 27.5 %
in 2013-2014) (de Loenzien et al., 2019). Thailand, an
upper-middle-income country in Southeast Asia, is one of the countries
that have seen the highest increases in CS rates over the last two de-
cades. It has one of the highest CS rates in Southeast Asia, with some
provinces having CS rates above 40 % (National Statistical Office, 2017).

The participating hospitals were purposely selected by the ministries
of health of the participating countries because of their high CS rates.
The aim was to select hospitals with different levels of care and orga-
nization in order to reflect the diversity of health facility contexts in each
country. The average CS rates and the characteristics of the participating
hospitals per country are presented in Table S1 (Supplementary
Table S1). The geolocation of the hospitals is shown on the maps in the
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Participants and sample size

The study design was based on the WHO Global Health Survey of
Maternal and Perinatal Health (Shah et al., 2008). Postpartum women
who had delivered a live-born child beyond 22 weeks of gestation (26
weeks in Burkina Faso) and who agreed to participate were eligible.
Women who presented with a major health problem following child-
birth, those who gave birth to a stillborn child, those who gave birth to a
child lost to neonatal death, or those whose newborn children presented
severe morbidity were not eligible. Women who delivered at home or in
another health facility (postnatal transfer) were excluded from the
study.

The sample size estimate was not calculated specifically for this
study but for the effectiveness-implementation research (Quali-Dec).
Sample size estimation was based on the expected difference in satis-
faction scores between the period before and after the intervention
(Dumont et al., 2020). The required number of women was a total of 470
women per country. Assuming a 10 % nonresponse rate and 10 % of
women being ineligible, we aimed to approach 564 women in each
country (71 women per hospital).

For the present study, we did not included women with a potential
medical need for CS. For this reason, additional exclusion criteria were:
women with previous history of CS, multiple pregnancy, noncephalic
presentation and women who had a complication or preexisting condi-
tion with the current pregnancy (chronic or pregnancy-induced hyper-
tension; prelabour rupture of membranes; suspected fetal growth
restriction; diabetes type I/Il/gestational; haemoglobinopathy and se-
vere anaemia; and other obstetric or medical conditions).

Recruitment and data collection procedures

The minimum data collection period was defined as two weeks. In
each hospital, data collection for the baseline cross-sectional survey of
postpartum women took place daily, including weekends. If the required
number of participants was reached (n = 71 per hospital) before the two-
week period, data collection continued until the end of the pre-defined
period, or until the required number of participants was reached
otherwise. Between 5 and 6 postpartum women had to be interviewed
each day to achieve the required sample size. For hospitals with a high
volume of activity, a randomisation factor was applied each day to all
women who had given birth the previous day in order to obtain a
random sample of 10 women, assuming that between 4 and 5 women
would refuse to participate or would not be eligible.

Selected women were identified by a data collector who assigned
them an identification number and assessed their eligibility using a
screening form. If a woman was eligible, she was approached by a social
scientist and invited to participate in the study during her stay in the
postnatal ward. If she agreed to participate, the consent form was
completed, and the woman was interviewed face-to-face by the social
scientist using a tablet-based data collection form. The questionnaire
was developed based on a literature review followed by discussion and
consensus with the QUALI-DEC research team. The questionnaire was
piloted in the four countries and modified as necessary. The information
collected was organized into seven modules: women’s characteristics,
antenatal care and preference for mode of birth; birth outcomes;
women’s knowledge about modes of birth, including the risks and
benefits; labour companionship; women’s birth experience and satis-
faction; gender dimensions and social equity; wealth characteristics and
out-of-pocket expenses. For all the selected women, medical history and
information about pregnancy, labour and delivery were extracted by one
clinical data collector from the medical records and input into a standard
data collection form. The data were double-entered in each country into
an electronic system designed for this study with validation checks
(REDCap®). Consistency checks were managed centrally by the
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principal data management, with regular communication with the
country-level data managers in Thailand, Burkina and Vietnam. In
Argentina, ongoing consistency checks were managed by the country-
level team.

Outcomes and explanatory variables

The principal outcome of interest was the “preferred mode of birth”
in late pregnancy as reported by women in the immediate postpartum
period. Women were asked: “What was your preferred mode of birth
towards the end of pregnancy?” (answers: vaginal delivery or CS).

Two secondary outcomes were investigated: the two most important
factors that influenced women’s preference (as stated by the women)
and the benefits of CS as perceived by the surveyed women.

Among the variables collected in the survey, we focused on some
maternal sociodemographic, pregnancy-related and childbirth-related
characteristics that were explored as explanatory variables for the
preferred mode of birth. The sociodemographic variables included
country of residence, living environment (urban or rural), marital status,
woman’s age at delivery, maternal level of education, maternal and
partner’s occupation and wealth index. The wealth index was built as a
context-specific composite index. Variable selection and component
analysis were performed in consultation with each country’s principal
investigators. The pregnancy-related factors included parity, body mass
index (BMI) based on the latest weight before delivery, number of
antenatal care visits, and whether the women attended ANC visits in
another private facility (outside the hospital where the woman
delivered).

Birth-related factors included the final mode of birth and institu-
tional factors: academic status, reference level and birth volume (num-
ber of deliveries per year) of the hospital where the woman gave birth
and the organization of care (maternity unit with private ward or not).
We selected these factors as potential confounders of the association
between women’s characteristics (sociodemographic variables and
pregnancy-related factors) and the preferred mode of birth in late
pregnancy as stated by women in the immediate postpartum period.

Data analysis

All the analysis were performed using the statistical analysis soft-
ware Stata/SE® version 17. In order to analyse the main outcome, we
proceeded in two stages due to our questionnaire structure. First, the
women were asked: "Did you have a preferred mode of birth in late
pregnancy" (answers: Yes/No/Don’t know). Then, the women who
answered "Yes" were asked about their preferred mode of birth: "What
was your preferred mode of birth in late pregnancy" (answers: vaginal
delivery or CS). The first stage of the analysis was therefore to study the
selection of women who had a preference via the first question, before
being able to perform the analyses on the main outcome, i.e. the pref-
erence for CS, as the two questions were linked.

First, frequencies and percentages were used to describe the char-
acteristics of participants in the entire study population. Chi-squared
tests were performed to analyse differences between women who had
a preferred mode of birth and women who had no preference and to
analyse differences between women who preferred vaginal birth and
women who preferred CS.

The multivariate analysis was performed using a two-step procedure.
As the first step, we examined the association between women’s char-
acteristics and having a preference for mode of birth in the whole sample
(four countries combined). We used mixed-effects logistic regression
models with random intercepts and a forward stepwise procedure to
model the dependence of having a preference between women who
delivered in the same hospital. A variable was included in the model if it
was significantly associated in the bivariate analysis (p value < 0.2).
Statistical significance was set at the type I error of 0.05 by two-tailed
tests. In the second step of the multivariate analysis, we examined the
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association between women’s characteristics and the preference for CS
late in pregnancy in the total sample. As this analysis included only
women who stated a preference, there was a potential selection bias. To
control for this bias, we used Heckman’s method, which allowed us to
model the probability of having a preference for CS (substantive equa-
tion), while taking into account the probability of having a preference
(selection equation) (Sales et al., 2004; Heckman 1977). We used the
heckprobit command to apply Heckman’s method to the multilevel
multivariate model measuring the probability of preferring CS as mode
of birth. Associations between preferred mode of birth and explanatory
variables were estimated using the regression coefficients of the probit
models.

Variables with more than 10 % missing data were not included in the
models to avoid excluding a large number of women,; these variables
included partner’s occupation, number of antenatal visits and body mass
index. We did not impute data. Cases where the response to a preference
was “I don’t know” were considered missing data because of the small
number of these responses (n = 20, 1.0 %). As we asked postpartum
women about their preference in late pregnancy, we adjusted the
analysis on the actual mode of delivery to address potential response
bias. Based on a risk of collinearity, we excluded the reference level and
teaching status of the hospital from the models, and we only kept or-
ganization of care (maternity ward with or without private ward) as
potential confounding variables.

Results

The duration of the survey depended on the birth rate of each hos-
pital and varied from 14 days to 18 days in Burkina Faso (from 8
December to 26 December 2020), from 14 days to 20 days in Thailand
(from 6 March 2021 to 3 January 2022) and from 14 days to 46 days in
Argentina (from 15 December 2021 to 23 June 2022). All eight hospitals
in Vietnam were surveyed for 14 days (from 8 October to 21 October
2021). A total of 5840 women gave birth in the 32 hospitals during the
data collection period, and 3127 were randomly selected, were eligible,
and provided consent (Supplementary Fig. S5). According to the extra
exclusion criteria that we specifically applied in this analysis, we further
excluded 1148 women because of their high risk of undergoing CS, and
1979 women were included in our analysis (440 women in Burkina Faso,
354 women in Argentina, 543 women in Thailand and 642 women in
Vietnam).

Preference for a mode birth and associated factors

A total of 87 % of women had a preference regarding mode of birth
late in pregnancy, ranging from 77 % in Burkina Faso to 96 % in
Thailand (Table 1). Table 1 shows the association between the statement
of preference and women’s sociodemographic characteristics.
Combining data from the four countries, the richest women, women
older than 25 years, women with a high level of education, and
employed women were more likely to have a preference regarding mode
of birth. Table 2 shows the association between preference statement
and antenatal and birth characteristics. Only women who attended ANC
visits in another private facility were more likely to have a preference for
mode of birth in late pregnancy.

Table 3 shows adjusted odds ratios (ORa) for having a preference late
in pregnancy. Having a preferred mode of birth was positively associ-
ated with university level of education (ORa = 2.05 [1.28; 3.29], p <
0.01), urban residency (ORa = 1.73 [1.03; 2.89, p = 0.04], and atten-
dance of ANC visits in another private facility (ORa = 2.15 [1.33; 3.46];
p < 0.01). Although the wealth index was retained in the model, this
variable does not significantly explain the probability of having a pref-
erence in late pregnancy. Adjusted for individual maternal variables,
there was no significant effect of the native country on this outcome (not
retained in the model).
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Table 1
Sociodemographic characteristics of women according to their preference
regarding mode of birth in all countries combined (Quali-Dec project).
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Table 2
Prenatal and delivery characteristics of women according to their preference
regarding mode of birth in all countries combined (Quali-Dec project).

Variables Statement of preference Preference for CS
N =1959 N=1721
n/N (%) p-value  n/N (%) p-value
Country <0.001 <0.001
Burkina Faso 337/439 6/337 (1.8)
(76.8)
Argentina 284/342 31/284
(83.0) (10.9)
Thailand 522/543 93/522
(96.1) (17.8)
Vietnam 578/635 28/578 (4.8)
(91.0)
Marital status 0.15 0.85
Married/Living with a 1618/1836 148/1618
partner (88.1) 9.2)
Separated/Single/Widow  103/123 10/103 (9.7)
(83.7)
Maternal age <0.01 0.49
< 25 years 594,701 57/594 (9.6)
(84.7)
25-35 years 907/1009 77/907 (8.5)
(89.9)
> 35 years 220/249 24/220
(88.4) (10.9)
Level of education <0.001 <0.001
Secondary and lower 1193/1398 90/1193
(85.3) (7.5)
University 526/559 68/526
(94.1) (12.9)
Place of residency 0.13 <0.001
Rural 502/560 26/502 (5.2)
(89.6)
Urban 1212/1390 132/1212
(87.2) (10.9)
Maternal occupation <0.01 0.91
Unemployed/housewife 606/712 55/606 (9.1)
(85.1)
Employed 1115/1247 103/1115
(89.4) 9.2)
Wealth index 0.04 0.25
Poorest 383/429 29/383 (7.6)
(89.3)
Poorer 379/435 36/379 (9.5)
(87.1)
Middle 416/492 32/416 (7.7)
(84.6)
Richer 256/279 27/256
(91.8) (10.5)
Richest 287/324 34/287
(88.6) (11.9)

Preference for CS, influencers and associated factors

Among the women who declared a preference in late pregnancy, 9 %
preferred CS, ranging from 1.8 % in Burkina Faso to 17.8 % in Thailand
(Table 1). Among women who preferred CS, the main influencers varied
among the countries. In Vietnam, 75 % of women declared that doctors
were the most important influencers, and 25 % of women in Thailand
made the same statement (Fig. 1- A); however, in Argentina and Burkina
Faso, respectively 75 % and 67 % of women responded that nobody had
influenced their preference for CS (no other influence was reported by
these women). In contrast, only 25 % of women who preferred vaginal
delivery in Vietnam said they were influenced by their doctor (Fig. 1- B).
At least 50 % of women in each country declared that nobody had
influenced their preference for vaginal delivery (ranging from 53 % in
Thailand to 93 % in Burkina Faso).

Bivariate analysis shows that women who resided in urban settings
and those with a high level of education were more likely to prefer CS
(Table 1). Nulliparous women and those who gave birth in a teaching or
tertiary level hospital or in a maternity unit with a private ward were

Variables Statement of Preference for CS
preference N=1721
N =1959
n/N (%) p-value n/N (%) p-value
Parity 0.37 <0.001
Nulliparous 807/926 102/807
(87.2) (12.6)
Multiparous 913/1032 56/913
(88.5) (6.1)
Attended ANC in another <0.001 0.40
private facility
No 969/1153 84/969
(84.0) 8.7)
Yes 752/806 74/752
(93.3) 9.8)
Delivered in tertiary level 0.45 <0.001
hospital
No 939/1075 53/939
(87.3) (5.6)
Yes 782/884 105/782
(88.5) (13.9)
Delivered in a maternity unit 0.49 <0.001
with private ward*
No 800/905 47/800
(88.4) (5.9)
Yes 921/1054 111/921
(87.4) (12.1)
Delivered in a teaching 0.94 <0.001
hospital”*
No 401/457 16/401
(87.8) (4.0)
Yes 1320/1502 142/1320
(87.9) (10.8)
Volume of birth in 2020 0.10 0.51
< 1500 deliveries 217/236 24/217
(91.9) 11.1)
1500-5000 deliveries 987/1126 85/987
(87.7) (8.6)
> 5000 deliveries 517/597 49/517
(86.6) 9.5)
Actual mode of birth 0.77 <0.001
Caesarean section 405/459 87/405
(88.2) (21.5)
Vaginal delivery 1316/1500 71/1316
(87.7) (5.4)

" Hospitals with private ward: public facilities with private practice and pri-
vate hospitals. Hospitals without private ward: public facilities with only public
practice.

"™ A teaching hospital provides medical education and training to future
health professionals.

more likely to prefer CS in late pregnancy (Table 2).

Table 4 shows the adjusted probabilities (and 95 % CI) of having a
preference for CS towards the end of pregnancy. Nulliparous women
were 16 % more likely to prefer CS than multiparous women (p=+0.16
[+0.01; +0.31]; p = 0.04). Argentinian and Thai women were more
likely to prefer CS than women in Burkina Faso (respectively p=-+0.67
[+0.22; +1.11]; p < 0.01 and p=+0.69 [+0.20; +1.18]; p < 0.01). It
seems that urban women tended to prefer CS more than those living in
rural areas but this result was marginally significant (B=+0.21 [—0.03;
+0.45]; p = 0.08).

Perceived risks and benefits

Avoiding pain due to labour, avoiding prolonged labour, better time
management for doctors/patients and the possibility of planning de-
livery for an auspicious date were the benefits of CS that were most
frequently perceived by women who had a preference for CS (Fig. 2).
These benefits were less likely to be perceived among women who had a
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Table 3
Adjusted odds ratio* [95 % CI] for having a preference in late pregnancy (four
combined countries, Quali-Dec project).

Variables ORa* [95 % CI] p-
N =1947 value

Level of education

Secondary and lower Ref

University 2.05 [1.28; <0.01
3.29]

Place of residency

Rural Ref

Urban 1.73 [1.03; 0.04
2.89]

Wealth index

Poorest Ref

Poorer 0.96 [0.57; 0.87
1.61]

Middle 0.64 [0.38; 0.10
1.08]

Richer 1.44 [0.73; 0.29
2.83]

Richest 0.84 [0.46; 0.59
1.56]

Attending antenatal care in another private

facility

No Ref

Yes 2.15 [1.33; <0.01
3.46]

" Mixed-effects logistic regression model with random intercept to model
dependence of having a preference.

preference for vaginal birth.
Discussion

Our analysis of 1979 pregnant women in Argentina, Burkina Faso,
Thailand and Vietnam shows that most women who were considered
low-risk had a preference regarding mode of birth in late pregnancy and
that vaginal birth was overwhelmingly preferred by these women.
Doctors were the most important influencers of the preference for CS in
Vietnam, whereas the preference for CS among most women in
Argentina and Thailand was not influenced by anyone. Primiparous
women are more likely to prefer a CS than multiparous women.
Avoiding pain or prolonged labour, and convenience for women and
doctors were the main perceived benefits of CS among women who
prefer this mode of birth.

Our results are consistent with previous studies showing that
women’s preference for CS was low around the world (Coates et al.,
2020; Mazzoni et al., 2011; Liu et al., 2013; Deng et al., 2014; Ji et al.,
2015; Perrotta et al., 2022; Aziken et al., 2007; Liang et al., 2018; Long
et al., 2018; Yamasmit and Chaithongwongwatthana 2012). A system-
atic review of observational studies in 2010 estimated that between 17.6
% and 26.9 % of women in LMICs preferred CS (Mazzoni et al., 2011).
Two studies in China reported that 90 % of surveyed women had a
preference in late pregnancy and that most women preferred vaginal
delivery (W. Deng et al., 2014; Liang et al., 2018). In Shanghai, the
preference for CS was 28.4 % (W. Deng et al., 2014) compared to 8.8 %
in a study conducted in a central Chinese region (Liang et al., 2018). A
recent Argentinean study that interviewed 621 postpartum women in
five public hospitals reported that 75 % of them had a preference for
vaginal birth during pregnancy (Perrotta et al., 2022). A systematic re-
view of studies conducted in LMICs using different designs also shows
that CS preference rates greatly vary by country (Coates et al., 2020),
ranging from 1.4 % in Nigeria to 50 % in Turkey.

Vaginal delivery is viewed as a natural and empowering way to give
birth and to become a mother, whereas CS can be associated with a
feeling of fear, risk and lack of control (Liu et al., 2013; Richard et al.,
2014; Colomar et al., 2021). According to an Argentinian qualitative
study, vaginal delivery is mainly preferred by women because of cultural
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or social factors, and CS is viewed as a medical decision (Liu et al.,
2013). In Burkina Faso, CS is also perceived as an unpredictable decision
that women fear and that is made by medical staff without providing
information to women; this explains the extremely low rate of CS pref-
erence in this country (Richard et al., 2014).

Our results show that being a nulliparous woman was significantly
associated with a preference for CS. This finding raises questions insofar
as nulliparous women’s preference for this mode of birth may lead them
to give birth by CS and significantly increase their risk of also under-
going CS in future pregnancies, accelerating increasing CS rates in
LMICs. This result is consistent with another study conducted in China,
showing that being a primiparous woman increased the probability of
having a CS on maternal request (R. Deng et al., 2021). The authors
explained this results as previous childbirth experience reduces fears
about vaginal birth. Other studies have shown that the preference for CS
depends more on factors relating to previous experience and fear of
childbirth than on parity (Ryding et al., 2016; Fuglenes et al., 2011;
Coates et al., 2020; Takegata et al., 2020; Suwanrath et al., 2021). Our
results are consistent with the perceived benefits of CS by women (avoid
pain during vaginal delivery). We can assume that women with no
experience of childbirth may be more inclined to fear the pain of
childbirth and therefore prefer CS than women with previous experience
of childbirth.

Indeed, our analysis identified reasons for CS preference that are
consistent with those described in the literature. Previous studies and
reviews have reported fear of labour and pain as one of the main reasons
for preferring CS (Coates et al., 2020; Takegata et al., 2020; Perrotta
et al., 2022; Colomar et al., 2021; Loke et al., 2015). In our sample,
approximately 45 % of the women who preferred vaginal birth and 70 %
of those who preferred CS reported the avoidance of labour pain as a
benefit of CS. Efforts should be made to understand and address this fear
and its source by providing comprehensive education and guidance
during ANC care, such as psychological support for women who fear
childbirth or prenatal birth preparation classes (Opiyo et al., 2020).

The Decision-Analysis-Tool (DAT) developed as part of the QUALI-
DEC project has the potential to change healthcare professionals’ and
women’s behaviour. Our results show that doctors are the main influ-
encers of women’s preference in Vietnam and to a smaller degree in
Thailand. Healthcare providers’ preference for CS may be explained by
fear of litigation in case of unfavourable outcomes after vaginal de-
liveries (Takegata et al., 2020; Long et al., 2018; Shi et al., 2016; Elaraby
et al., 2023); financial incentives associated with CS (Panda et al., 2018);
lack of skills and training for vaginal birth (Long et al., 2018; Panda
et al., 2018); and easier management of care (Shi et al., 2016; Panda
et al., 2018). The DAT could therefore increase healthcare providers’
awareness of the risks and benefits of both modes of birth and encourage
them to question their practices regarding women’s preferences.
Moreover, the DAT administered by caregivers to low-risk women dur-
ing ANC visits could enable women to access unbiased and
evidence-based information about the risks and benefits of both modes
of birth and serve as a reliable source for decision-making and discus-
sion. In the context of the participating hospitals, where the CS rates are
very high, women who prefer vaginal birth could find this tool a support
in their preference, helping them to find the motivation and raise this
topic with their doctor. This tool would also allow women who prefer CS
to discuss this preference and their motivations. Comparing the risks and
benefits of the two modes of birth could lead these women, particularly
nulliparous women, to change their minds. The DAT may have a greater
impact in Argentina and Thailand, where more than 10 % of women
declared that they had a preference for CS, compared with Burkina Faso
and Vietnam where less than 10 % of women preferred CS.

The strength of this study lies in its large-scale, standardized mea-
surement of women’s preference for delivery mode in 32 hospitals with
high CS rates. To our knowledge, this is the first study that measured
women’s preferences in a comparable and rigorous way in four LMICs.
The quality of the survey data was assured based on the WHO’s data
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Fig. 1. Main influencers of preference in late pregnancy among women who preferred CS (A) and women who preferred vaginal birth (B) in Argentina, Thailand and

Vietnam.*

management and collection system for maternal and perinatal health
surveillance (Shah et al., 2008). The collection of a large volume of data
across several dimensions and the quality of analysis also resides in the
examination of many dimensions that can influence women’s prefer-
ences. Finally, the analysis methodology that was used allowed us to
take into account the structure and characteristics of data and to make
rigorous estimates while avoiding selection bias and controlling for
confounding factors.

Our analysis has some limitations. Our hospital-based study

population is not representative of the general population in each
country as the hospitals included in the QUALI-DEC project are not
representative of the country or even of the hospitals with high CS use.
The selection was purposely based on programmatic activities, priorities
and consent. Presumably, the hospital leaders who agreed to be included
in this project are motivated to ensure good practices and may not
represent all hospitals with high CS rates in Burkina Faso, Argentina,
Thailand and Vietnam. Moreover, only two private hospitals were
included (in Vietnam) compared to 30 public hospitals with or without a
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Table 4
Adjusted probability [and 95 % CI] of having a preference for caesarean section
in late pregnancy (four combined countries, Quali-Dec project).

Variables B [95 % CI]* p-
N=1711 value

Country

Burkina Faso Ref

Argentina +0.67 [+0.22; <0.01
+1.11]

Thailand +0.69 [+0.20; <0.01
+1.18]

Vietnam +0.05 [-0.30; +0.41] 0.76

Level of education

Secondary and lower Ref

University -0.19 [-0.42; +0.04] 0.10

Place of residency

Rural Ref

Urban +0.21 [-0.03; +0.45]  0.08

Parity

Multiparous Ref

Nulliparous +0.16 [+0.01; 0.04
+0.31]

Delivered in a maternity unit with private

ward
No Ref
Yes +0.15 [-0.09; +0.38]  0.22

" Using multivariate probit models adjusted based on the actual mode of birth
and the organization of care (maternity ward with or without private ward),
controlling for selection bias (Heckman’s method).

private ward. Since there is a potential association between the private
care sector and women’s preference, we may have underestimated
women’s preference for CS in the participating countries. Finally, we
asked postpartum women about their preference late in pregnancy. The
women’s responses regarding their preference were therefore based on
questions asked in post-partum and not in late pregnancy. This approach
presents a risk of recall bias. Additionally, the reported preference may
be influenced by the birth outcome and experience. We tried to address
these biases by adjusting the results according to the actual delivery
mode.

Avoid pain due to labour

Avoid prolonged labour

Better time management for doctor/patient
Auspicious delivery date

Reduce risk of emergency CS

Avoid perineal pain in post-partum

Avoid risk of assisted delivery

Reduce risk of urinary incontinence

No Benefits

0% 10%

Preference for CS (n=158)
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Conclusion

Among women who are at low risk of CS, the preference for this
mode of delivery was low in the participating hospitals or almost non-
existent in Burkina Faso. Our findings show that the preference for CS
was based on the fear of pain and labour, which indicates the importance
of providing comprehensive support to women during pregnancy and
ensuring access to adequate analgesia during labour and childbirth.
Additionally, a decision aid providing unbiased and evidence-based in-
formation about the risks and benefits of both modes of birth has the
potential to empower women in choosing the most appropriate mode of
birth. The use of such a tool could support women in their preferences,
be crucial for encouraging discussion with healthcare providers, and
foster informed and shared decision-making regarding mode of birth,
thus ultimately reducing the number of unnecessary CSs that are
performed.
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