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Abstract

Background In 2015, a quality improvement project called “Adequate Childbirth Project” (PPA) was implemented
in Brazilian private hospitals in order to reduce cesarean sections without clinical indication. The PPA is structured
in four components, one of which is directed at women and families. The objective of this study is to evaluate

the effects of PPA on women's preference for vaginal birth (VB) at the end of pregnancy.

Methods Evaluative research conducted in 12 private hospitals participating in the PPA. Interviews were carried

out in the immediate postpartum period and medical record data were collected at hospital discharge. The imple-
mentation of PPA activities and women’s preference for type of birth at the beginning and end of pregnancy were
compared in women assisted in the PPA model of care and in the standard of care model, using a chi-square statistical
test. To estimate the effect of PPA on women'’s preference for VB at the end of pregnancy, multiple logistic regression
was performed with selection of variables using a causal diagram.

Results Four thousand seven hundred ninety-eight women were interviewed. The implementation of the planned
activities of PPA was less than 50%, but were significantly more frequent among women assisted in the PPA model
of care. Women in this group also showed a greater preference for VB at the beginning and end of pregnancy. The
PPA showed an association with greater preference for VB at the end of pregnancy in primiparous (OR 2.54 95% Cl
1.99-3.24) and multiparous women (OR 1.44 95% Cl 0.97-2.12), although in multiparous this association was not sig-
nificant. The main factor associated with the preference for VB at the end of pregnancy was the preference for this
type of birth at the beginning of pregnancy, both in primiparous (OR 18.67 95% Cl 14.22-24.50) and in multiparous
women (OR 53.11 95% Cl 37.31-75.60).

Conclusions The PPA had a positive effect on women’s preference for VB at the end of pregnancy. It is plausible
that more intense effects are observed with the expansion of the implementation of the planned activities. Special
attention should be given to information on the benefits of VB in early pregnancy.
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Plain English summary

empowered in their choice.

Cesarean rates have been increasing worldwide and constitute the most frequent type of childbirth in Brazil

since 2009. In 2015, a quality improvement project was implemented in Brazilian private hospitals, with the objec-
tive of reducing medically unnecessary cesarean sections and increasing the number of vaginal births. This project,
called "Adequate Childbirth Project” (PPA), has four components, one of which is directed at women and families,
aiming to increase their participation in decision-making processes related to childbirth. In this study, we assessed
whether this program contributed to increased preference for vaginal birth at the end of pregnancy. In previous
studies in Brazil, we saw that women who maintained preference for vaginal birth throughout pregnancy were those
who had the lowest proportion of cesarean sections. We found that the PPA increased preference for vaginal birth

by almost three times in primiparous women. Among women with previous births, this increase was smaller. In this
group of women, having a previous cesarean section was an important factor for not wanting a vaginal birth, and this
is a very common condition in Brazil. For all women, having preference for vaginal birth at the beginning of preg-
nancy was the main factor in wanting this type of birth at the end of pregnancy. The results demonstrate the impor-
tance of educational activities that disseminate information about the benefits of vaginal birth, increasing the prefer-
ence of women for this type of childbirth, in addition to supporting them throughout pregnancy, so that they feel

Background
Since 2009, cesarean section (CS) represents the main
type of childbirth in Brazil, accounting for 57.2% of live
births in 2020 [1]. However, the distribution of these
surgeries is uneven, being more frequent in women
with more years of schooling and from higher economic
class and assisted in private hospitals [2—4], a result also
observed in other low, middle and high-income countries
[5]. In Brazilian private hospitals, the childbirth model of
care is centred on the obstetrician, usually the same one
that provides antenatal care, with low participation of nurse-
midwives [6] and high use of obstetric interventions [7, 8].

One of the explanations for the increase in CS in
Brazil and other countries is the woman s request, that is,
a cesarean section requested from women without a medi-
cal indication. However, a systematic review has shown
that only 15.6% of women prefer a CS at the beginning
of pregnancy, reducing to 10.1% when excluding women
with previous CS [9]. In Brazil, the “Birth in Brazil” study,
a nationwide survey, conducted between 2011 and 2012,
in public and private hospitals, showed an increase in
the preference of women for CS [10], when compared
to studies carried out in the 1990s [11]. However, only
27.6% of women reported preference for CS section at
the beginning of pregnancy, with great variation accord-
ing to parity and type of hospital during childbirth care.
In primiparous women attended in public hospitals, the
preference for CS at the beginning of pregnancy was
15.4%, reaching 73.2% in multiparous women with previous
CS attended in the private sector [10].

The National Supplementary Health Agency (ANS),
responsible for regulating the private health sector in the

country, has adopted several initiatives to reduce CS in
private hospitals. One of these initiatives is the “Adequate
Childbirth Project” (“Projeto Parto Adequado”-PPA),
developed in partnership with the Institute for Health
Improvement and Hospital Israelita Albert Einstein, and
supported by the Brazilian Ministry of Health. This is
a quality improvement project, which aims to identify
innovative and viable childbirth models of care that value
vaginal birth and reduce the rate of CS without clinical
indication in public and private health services. The PPA
is structured in four components: governance, women’s
empowerment, reorganization of the model of care and
monitoring [12, 13].

The involvement of women in the formulation and
implementation of childbirth models of care based on
their needs, seeking a positive experience of childbirth,
has been the focus of recent publications [14—17]. Inter-
ventions aimed at women and their families are among
the non-clinical interventions for the reduction of medi-
cally unnecessary cesarean sections [17]. The PPA com-
ponent directed at women and families aims to increase
the participation of pregnant women and their families
in the birth care process, through actions such as educa-
tional activities and campaigns, disseminating informa-
tion about the project, visits to participating hospitals,
and the development of a birth plan [12, 13].

The objectives of this study are i) to describe the deci-
sion-making process for type of birth in women assisted
in Brazilian private hospitals participating in the PPA and
ii) to evaluate the implementation of the activities of this
project directed at women and their effects on the prefer-
ence for vaginal birth (VB) at the end of pregnancy.
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Methods

Study design

This is a cross-sectional evaluative study, called the
“Healthy Birth” study, conducted in private hospitals that
participated in the PPA.

The PPA is an ongoing quality improvement project of
childbirth care, started in May 2015, and implemented
in Brazilian public and private hospitals [12, 13]. It is
structured in four theoretical components (Governance,
Women and families, Reorganization of care, and Moni-
toring) with activities based on scientific evidence [18]
and on 2 successful strategies for reducing caesarean sec-
tions in Brazilian private hospitals [8, 19].

At the hospital level, the project implemented new
forms of care organization, with changes in the hospital
environment, access to non-pharmacological methods for
pain relief and equipment for births in vertical positions.
Hospital staff included nurse-midwives in childbirth care
and trained professionals implemented clinical guidelines.
Activities for women included providing access to infor-
mation, participation in educational groups, encourage-
ment to develop a birth plan and visit to the hospital.

Each hospital participating in the PPA defined the pop-
ulation of women who would be the target of the project.
In most of the hospitals the target population of the PPA
consisted of women admitted by the hospital’s on-call
staff, while others included all primiparous or women in
Robson groups 1 to 4 [20]. Women not targeted by the
PPA were assisted in the standard of care model of Bra-
zilian private hospitals which is characterized by women
usually seen by the same doctor during prenatal and
childbirth care [8], low participation of nurse-midwives
[6], a high proportion of antepartum cesarean section
[10], low use of labor induction [10], low use of best prac-
tices and high use of obstetric interventions during labor
[7]. More information about the PPA is available at the
ANS website [12] and at Boren et al. [13].

In 2017, an evaluative research called the “Healthy
Birth” study was carried out to assess the degree of
implementation and the effects of the PPA in a conveni-
ence sample of 12 hospitals, among the 23 private hospi-
tals that participated in the first phase of the project [21].
For each maternity hospital, a sample size of 400 women
was calculated, aiming to detect a 10% reduction in the
proportion of CS, considering an estimate of 50%, 80%
power and 5% significance level.

All women with live births of any weight or gestational
age or stillbirths weighing 500 g or more or with 22 or
more gestational weeks were eligible for the “Healthy
Birth” study. Exclusions included home births or public
deliveries, women with legal determination to terminate
pregnancy, women with triplets pregnancy or more, and

Page 3 of 13

women who did not speak Portuguese or with hearing
and speaking impairments, due to the difficulties in con-
ducting the face-to-face interviews.

All women admitted for childbirth care in the 12 hospi-
tals, assisted in the “PPA model of care” or in the “stand-
ard of care model; and who met the eligibility criteria
were invited to participate in the “Healthy Birth” study,
until 400 participants were included in each hospital. We
carried out face-to-face interviews with women at least
6 h after birth and extracted data from their prenatal
card. After hospital discharge, we extracted data from the
medical records of the woman and newborn. All instru-
ments used for data collection were developed for the
“Healthy Birth” study and are available at Torres et al. [21].

In the present analysis, we: i) describe the implemen-
tation of activities provided for in the PPA component
directed at women, ii) describe the decision-making pro-
cess of women from the preference at the beginning of
pregnancy through the actual type of birth, and iii) esti-
mate the effect of PPA on women’s preference for the
type of birth at the end of pregnancy.

Throughout the analyses, we compared the two mod-
els of care: the “PPA model of care’, based on the recom-
mendations of the PPA quality improvement project, and
“the standard of care model’; adopted routinely in private
services. For the classification of women according to the
model of care (PPA or standard of care), we used data
from the interview with the women (to identify the team
responsible for the care) and hospital records (for obstet-
ric characteristics and Robson’s group).

First, we compared the demographic, social and obstet-
ric characteristics of women assisted in the two models
of care. In the economic classification, women in class
“A” represent those of the highest economic level [22].
For parity classification, we considered primiparous
those who were having their first birth and multiparous
those who had a previous birth, regardless of the num-
ber. We classified women presenting any of the follow-
ing conditions that could affect their preference for CS
as having complications during pregnancy: hypertensive
syndromes, gestational and non-gestational diabetes, pla-
centa previa, infections (HIV, Zika virus), congenital mal-
formation, intrauterine growth restriction, oligodramnia
and polydramnia.

We described and compared the implementation of
activities planned in the PPA component directed at
women—which included providing information about
the PPA, offering visits to maternity hospitals, offering
educational activities in antenatal groups, counseling
to prepare a birth plan and providing information on
various aspects of labor and childbirth care—between
women assisted in the two models of care.
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We assessed and compared the preference for type of
birth in early pregnancy and at the end of pregnancy and
the reasons for this preference or changes in the prefer-
ence among primiparous and multiparous assisted in
the two models of care. The preference for the type of
birth in early pregnancy and at the end of pregnancy was
assessed retrospectively, during the face-to-face inter-
views carried out with women in the immediate postpar-
tum. For women with a preference for a type of birth at
the beginning of pregnancy, we described the decision
process, according to parity and model of care, from the
initial preference to the actual type of birth. In all com-
parative analyzes between the PPA model of care and the
standard of care model, we used the chi-square statistical
test with a significance level of 5% to detect differences
between proportions.

Finally, we conducted a multiple logistic regression
to estimate the effect of PPA on the preference for VB
at the end of pregnancy, using a causal diagram [23] for
the selection of the minimum set of variables for adjust-
ment. We used two different causal diagrams, one for pri-
miparous and the other for multiparous, available in the
(Supplementary material: Figs. 1 and 2). In primiparous
women, the selected variables were type of pregnancy
(single or multiple with two fetuses), fetal presentation
(cephalic or breech), duration of pregnancy (term or pre-
term), pregnancy complications (yes, no) and economic
class (A, B, C, D/E). For multiparous women, the model
also included the variable “previous cesarean section”
(yes / no).

All statistical analyses were performed using SPSS
software version 17 (https://www.Ibm.com/), using data
weighting and incorporating the design effect, consider-
ing the complex sampling process.

Results

We interviewed 4798 women, 53.6% assisted in the PPA
model of care and 46.4% in the standard of care model.
Most women declared themselves white, had 15 or more
years of schooling, belonged to the higher economic
classes “A” and “B’} lived with their partner, had paid work
and were primiparous. Among those with previous birth,
73.4% had a previous cesarean section. The largest pro-
portion of women belonged to Robson’s groups 2b and
5, which correspond respectively to primiparous women
with single pregnancies, cephalic, full term, with antepar-
tum cesarean section and multiparous women with sin-
gle, cephalic and full-term pregnancies with previous CS.
A quarter of women had clinical and/or obstetric com-
plications that could affect their preference for the type
of birth at the end of pregnancy. Women in the standard
of care model were older, belonged to higher economic
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classes, more frequently lived with their partners, were
more frequently multiparous, and had a higher propor-
tion of previous CS and complications during pregnancy,
while more women in the PPA model of care had paid
work. Almost half of the women assisted in the standard
of care model belonged to Robson’s group 5, while in the
PPA model of care the most frequent groups were groups
2b and 1 (Table 1).

Of the planned activities in the PPA directed at women,
the “orientation to visit the maternity hospital” was the
most frequent. Receipt of information about the PPA,
invitation to participate and participation in antenatal
groups of pregnant women and counseling to prepare a
birth plan were reported by less than a third of women.
Less than 10% of women prepared a birth plan. Access
to information was high, as more than 70% of women
reported having received information about various
aspects of childbirth, except for delayed umbilical cord
clamping, reported by 43% of women. At the end of preg-
nancy, 46.5% of women considered that VB was the saf-
est type of birth for herself and for the baby, while 46.2%
considered that VB and CS were equally safe. Women
assisted in the PPA model of care more frequently partic-
ipated in all planned activities, except being counseled to
give birth in a PPA maternity hospital. They also received
more information about signs of labor, best practices in
childbirth care, delayed umbilical cord clamping, and
considered VB to be the safest (Table 2).

Among primiparous women, approximately a quar-
ter preferred a CS at the beginning of pregnancy, while
in multiparous women this preference was reported by
almost 50%. Significant differences were observed in the
two models of care, with a greater preference for VB,
both in primiparous and multiparous women, in the PPA
model of care (Table 3). For all women, the most cited
reason for the initial preference for VB was the benefits
of this type of birth, especially its faster recovery, but
also because it is more physiological and due to the birth
experience. In primiparous women, information received
and benefits for the baby were the other most cited fac-
tors, while in multiparous women, the previous positive
experience with VB was reported by a quarter of the
women. For the preference for CS, the reason most cited
by primiparous women was fear of pain in childbirth, fol-
lowed by stories of other women, health problems and
convenience of the CS. In multiparous women, the pre-
vious positive experience with CS was the most frequent
reason, followed by fear of pain in childbirth.

The reasons for preference for the type of birth were sim-
ilar in women assisted in the two models of care. Among
multiparous women, a positive experience with the previ-
ous type of birth was frequently cited to prefer the same
type of birth in the current pregnancy. However, the type
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Table 1 Demographic, social and obstetric characteristics of women assisted in the two models of care
Maternal Characteristics Total (N=4,798) PPA model of care Standard of care P value
(N=2,571) model (N=2,227)
n % n % N %

Age <0.001

<20 83 1.7 67 2.6 16 0.7

20to 34 3067 63.9 1753 68.2 1315 59.0

35 or more 1647 343 750 29.2 897 403
Self-reported skin color? 0.215

White 3239 67.6 1733 67.5 1506 67.7

Black 229 48 136 53 94 4.2

Mixed 1194 249 622 24.2 572 257

Asian 129 27 77 3,0 52 23
Years of schooling 0.563

1to 10 204 43 117 4.6 87 39

11t0 14 1859 389 997 39,0 862 38.8

15 or more 1414 29.6 738 289 677 305

Post-graduate studies 1298 272 702 275 596 268
Economic class <0.001

D/E 14 03 9 04 5 0.2

C 797 16.6 473 184 324 14.6

B 2614 54.5 1414 550 1200 539

A 1373 286 674 26.2 698 314
Lives with partner 4475 93.7 2352 920 2123 95.6 <0.001
Paid work 3793 794 2075 81.2 1718 77.3 0.004
Primiparous 2846 594 2084 81.1 762 343 <0.001
Previous cesarean section® 1428 734 182 373 1246 854 <0.001
Robson’s groups <0.001

1.Nulliparous, single, term, cephalic, spontaneous labour 817 17.0 718 279 99 44

2a. Nulliparous, single, > 37 ws, cepahlic, induced labour 270 56 252 98 18 0.8

2b. Nulliparous, single, > 37 ws, cephalic, CS before labour 1233 25.7 895 348 338 15.2

3. Multiparous, single, > 37 ws, cephalic, spontaneous labour 250 52 182 71 68 3,1

4a. Multiparous, single, > 37 ws, cepahlic, induced labour 63 13 50 19 13 0.6

4b. Multiparous, single, > 37 ws, cephalic, CS before labour 127 26 52 2,0 75 34

5. Previous CS, single, cephalic, > 37 weeks 1219 254 146 57 1072 482

6. All nullipara breeches 187 39 80 3.1 107 4.8

7. All multipara breeches (including previous CS) 93 1.9 16 0.6 77 35

8. All multiple pregnancies (including previous CS) 84 1.8 19 0.7 65 29

9. All abnormal lies (including previou CS) 39 08 6 0.2 33 1.5

10. All single cephalic < 36 weeks (including previous CS) 418 8.7 156 6,1 262 1.7
Complications during pregnancy 1199 250 594 23.2 605 27.2 0.005

Ws Weeks, CS Cesarean section
2 Classification of skin color used in the Brazilian demographic census
® Among women with previous birth (n=1948)

of birth varied in the two models of care: in the standard
of care model, women reported their previous experience
with CS more frequently, while women in the PPA model
of care cited their experience with a VB (Table 3).

Changes in preference for the type of birth were
observed throughout pregnancy. Among primiparous

women, about a fifth of women reported change of pref-
erence from VB to CS or from CS to VB. In multiparous
women, the biggest change was from VB to CS, with only
5.0% changing the preference from CS to VB. Primipa-
rous and multiparous women in the PPA model of care
had a significantly greater change in preference from CS
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Health activities Total (n=4,798) PPA model of care Standard of care model P value
(n=2,571) (n=2,227)
n % n % n %

Received information about the PPA 1582 330 889 346 693 311 0.025
Counseled to give birth in a PPA hospital® 355 224 207 233 147 21.2 0.354
Opted to give birth in a PPA hospital® 589 372 385 433 204 294 <0.001
Counseled to visit the maternity hospital 2523 526 1438 559 1084 48.7 <0.001
Visited the maternity hospital 1620 338 1060 41.2 560 251 <0.001
Offered to participate in an antenatal group activity 1582 330 917 357 665 299 0.001
Participated in the antenatal group activity® 427 270 272 29.7 154 232 0.014
Counseled to prepare a birth plan 697 14.5 428 16.7 269 12.1 <0.001
Prepared a birth plan 467 9.7 300 1.7 167 7.5 <0.001
Received information about:

Signs of labor 4082 85.1 2245 873 1837 82.5 <0.001

Signs of risk danger 4050 844 2193 853 1857 834 0.120

Best practices during labor © 3652 76.1 2035 79.1 1618 726 <0.001

Delayed umbilical cord clamping 2060 430 1153 44.9 907 40.7 0.014

Skin to skin contact immediately after birth 3454 720 1832 713 1621 728 0.297

Breastfeeding during the first hour after birth 3656 76.2 1957 76.1 1699 76.3 0.908

Risks and benefits of each type of birth 3464 723 1830 713 1634 734 0.158
Safest type of birth for mother and baby <0.001

Vaginal 2177 46.5 1262 504 915 42.1

C section 338 7.2 121 4.8 218 8.8

Both are equally safe 2163 46.2 1122 44.8 1041 47.9

2 Among those who received information about the PPA (n=1582)

b Among those who were offered to participate in the group activities (n=1582)

¢ Freedom of movement, bathing, adopting upright positions, non-pharmacological pain relief

to VB, while primiparous and multiparous women in the
standard of care model had a significantly greater change
in preference from VB to CS (Table 3). The main reasons
for changing the preference from VB to CS, both in pri-
miparous and multiparous women, were women’s health
problems and the fetus condition. The only significant
difference between the two models of care was the fear
of VB and the fetus condition, reported more frequently
by primiparous women assisted in the PPA model of care.
Among the reasons for changing preference from CS to
VB, the most cited were the information received and the
benefits of vaginal birth, with no significant differences in
the two models of care. Multiparous women more often
cited the obstetrician as a source of information, while
primiparous women cited other sources of information.
With changes in preference, at the end of pregnancy,
57.5% of primiparous and 38.7% of multiparous preferred
a VB. Significant differences were observed in primipa-
rous and multiparous women assisted in both models of
care, with a significantly higher proportion of preference
for VB at the end of pregnancy in women assisted in the
PPA model of care (Table 3).

In Fig. 1, the decision process is described for women
who had a preference for the type of birth at the begin-
ning of pregnancy. In the PPA model of care, 75.3% of
primiparous and 72.0% of multiparous women pre-
ferred a VB at the beginning of pregnancy. At the end of
pregnancy, this preference reduced to 71.1% and 64.8%,
respectively, remaining as the most frequent. The highest
proportion of VB was observed in women who preferred
this type of birth at the end of pregnancy, especially in
multiparous women, where 69% of women with a prefer-
ence for VB had this type of birth. In women assisted in
the standard of care model, the initial preference for CS
was already greater in multiparous women at the begin-
ning of pregnancy, increased at the end of pregnancy
and resulted in 90.9% of antepartum CS in women with
preference for this type of birth. In primiparous women
assisted in the standard of care model, the preference for
VB was greater at the beginning of pregnancy, but was
reversed at the end of pregnancy, resulting in only 20.4%
of VB in those who maintained this preference.

The PPA model of care almost tripled the preference
for VB at the end of pregnancy in primiparous women
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Table 3 Women's preference of type of birth according to parity and type of model of care
Women's preferences Primiparous women Multiparous women
Total PPAmodel Standard Pvalue Total PPA Standard  Pvalue
(n=2,846) of care of care (n=1,948) model of care
(n=2,084) model of care model
(n=762) (n=487) (n=1,461)
n % n % n % n % n % n %
Preference of type of birth in early pregnancy <0.001 <0.001
Vaginal 1825 641 1428 685 397 52.1 911 468 340 698 572 391
C-section 745 262 467 224 278 365 900 462 132 272 767 525
No preference 275 97 188 90 87 114 137 70 15 30 122 84
Reasons to prefer vaginal birth:
Benefits of vaginal birth 1577 864 1247 874 329 830 0054 671 737 244 719 427 747 0421
Fear of C-section 116 63 99 70 16 41 0083 46 5.1 22 65 24 4.2 0.221
Benefits for the child 180 99 149 104 31 79 0155 58 63 18 53 40 70 0443
Information 308 170 236 165 73 186 0412 117 128 44 131 73 127 0898
Other women’s histories 154 85 125 88 29 74 0422 45 50 25 73 20 3.6 0.019
Previous positive experience with vaginal birth 234 257 137 403 98 17.0  <0.001
Previous negative experience with C-section 67 73 13 37 54 95 0005
Reasons to prefer C-section
Fear of labor pain 424 568 270 579 153 551 0512 272 302 38 285 234 305 0616
Fear of vaginal birth 47 63 32 69 15 52 0413 28 32 1 06 28 36 0.050
Information 35 47 22 47 14 49 0902 25 27 5 39 20 25 0333
Convenience 75 100 41 88 34 122 0192 55 6.1 9 6.8 46 6.0 0.694
Safety 10 13 6 13 4 13 0990 4 04 1 04 3 0.4 0.948
Benefits for the child 5 07 3 07 2 07 0895 2 02 1 06 1 02 0285
Woman's health problems 85 114 47 100 38 136 0.207 81 90 11 84 70 9.1 0.826
Other women’s histories 114 153 76 162 39 139 0428 42 47 8 6.1 34 45 0409
Twin pregnancy 10 13 2 05 7 26 0014 16 18 0 16 2.1 0177
Tubal ligation 81 90 16 124 64 84 009%
Previous C-section 78 86 19 146 58 76  0.008
Previous positive experience with C-section 345 384 37 282 308 402 0.005
Previous negative experience with vaginal birth 82 91 20 150 62 80 0020
Changed preference during pregnancy
Vaginal to C-section 326 179 204 143 122 308 <0001 193 212 46 137 146 256 <0,001
C-section to Vaginal 156 210 123 264 33 118 <0001 45 50 12 93 32 42 0005
Reasons for changing preference (vaginal to C-section)
Woman’s health problem 101 308 65 321 35 287 0512 53 274 13 291 39 269 0.799
Fetus condition 101 310 52 256 49 400 0.008 53 275 12 265 41 278 0.869
Information provided by obstetrician 30 93 16 79 14 117 0293 35 179 8 164 27 184 0801
Convenience of C-section 42 129 29 142 13 108 0361 17 89 4 96 13 8.6 0.835
Fear of vaginal birth 76 233 59 291 17 135 0001 32 165 7 152 25 169 0.833
Previous C-section 6 30 1 18 5 34 0540
Tubal ligation 7 36 2 41 5 35 0809
Reasons for changing preference (C-section to vaginal)
Benefits of a vaginal birth 38 241 32 257 6 180 0392 14 307 4 298 10 31.0 0933
Family and friends 17 108 13 104 4 122 0.826 3 6.5 1 58 2 6.8  0.884
Fear of C-section 13 8.1 12 94 1 31 0147 4 80 1 38 3 9.6 0.398
Information provided by obstetrician 52 332 44 358 8 234 0207 16 352 4 325 12 362 0788
Other sources of information 69 441 50 403 19 584 0.114 7 162 3 221 4 139 0437
Preference of type of birth at the end of pregnancy <0.001 <0.001
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Table 3 (continued)
Women's preferences Primiparous women Multiparous women
Total PPA model Standard Pvalue Total PPA Standard  Pvalue
(n=2,846) of care of care (n=1,948) model of care
(n=2,084) model of care model
(n=762) (n=487) (n=1,461)
n % n % n % n % n % n %
Vaginal 1655 581 1347 646 307 403 764 392 306 628 459 314
C-section 914 321 547 262 368 482 1046 537 166 342 880 602
Not informed 278 98 191 91 87 114 138 7.1 15 30 123 84
PRIMIPAROUS
PPA MODEL OF CARE STANDARD OF CARE MODEL
Preference in early VB (&) VB CS
pregnancy 75.3 24.7 58.8 41.2
26.4 14.3 11.8 30.8
Preference at the end VB cs VB cS
of pregnancy 71.1 28.9 45.5 54.5
Type of birth VB IP CS AP CS VB IP CS AP CS VB IP CS AP CS VB IP CS AP CS
39.0 17.4 43.5 5.8 12.5 81.7 204 19.8 59.8 2.2 12.1 85.7
MULTIPAROUS
PPA MODEL OF CARE STANDARD OF CARE MODEL
Preference in early VB CS VB (&)
pregnancy 72.0 28.0 42.7 57.3
9.3 13.7 4.2 25.6
Preference at the end VB CS VB CS
of pregnancy 64.8 35.2 343 65.7
Type of birth VB IP CS AP CS VB IP CS AP CS VB IP CS AP CS VB IP CS AP CS
69.0 6.5 24.5 18.3 15.3 66.4 33.6 13.8 52.6 1.7 7.3 90.9

Fig. 1 Decision-making process of the type of delivery according to parity and model of care. Legend: VB=vaginal birth; IP CS=intrapartum

cesarean section; AP CS=antepartum cesarean section

(OR 2.54 95% CI 1.99-3.24), but its effect was smaller
in multiparous women (OR 1.44 95% CI 0.97-2.12). In
both groups, the main predictor of preference for VB
at the end of pregnancy was the preference for this
type of birth at the beginning of pregnancy. In primi-
parous women, having a single pregnancy, having no
complications during pregnancy and belonging to the

highest economic classes “A” and “B” were also posi-
tively associated with the preference for VB at the end
of pregnancy, while having a term birth was negatively
associated with this preference. In multiparous women,
the only factors associated with the preference for a VB
at the end of pregnancy were the preference for VB in
early pregnancy and not having a previous CS (Table 4).
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Table 4 Multivariate logistic regression for vaginal birth preference at the end of pregnancy according to parity
Maternal characteristics Primiparous (N=2,611) Multiparous (N=1,842)
% ORa 95% Cl Pvalue % ORa 95% Cl Pvalue
Model of care
PPA 73.8 254 1.99-3.24 <0.001 26.2 1.44 097-2.12 0.069
Standard of care 262 1 73.8 1
Economic class
A 249 229 1.59-3.30 <0.001 321 1.06 0.64-1.76 0.926
B 58.1 1.36 1.01-1.83 49.8 1.09 0.70-1.70
C/D/E 17.0 1 18.1 1
Preference of type of birth in early pregnancy?
Vaginal 71.1 18.67 14.22-24.50 <0.001 50.5 53.11 37.31-75.60 <0.001
Cesarean section 289 1 49.5 1
Type of pregnancy
Single 984 525 2.13-1292 <0.001 98.3 230 0.22-23.57 0.484
Multiple 1.6 1 1.7 1
Fetal presentation
Cephalic 925 1.09 0.67-1.78 0.727 939 0.77 043-1.37 0374
Breech/others 75 1 6.1 1
Gestational duration
Term 885 0.61 0.43-0.88 0.008 90.3 134 0.74-2.41 0.331
Preterm 11.5 1 9.7 1
Complications during pregnancy
No 76.3 1.65 1.27-2.15 <0.001 74.0 127 0.88-1.82 0.203
Yes 237 1 26.0 1
Previous Cesarean section
No 283 262 1.79-3.85 <0.001
Yes NA NA NA NA 7.7 1

NA Not applicable

?Women without preference of type of birth at early pregnancy were not included in this analysis

Discussion

The results of this study show that the PPA had an effect
on women’s preference for the type of birth at the end of
pregnancy, especially in primiparous women, where the
preference for VB was 2.5 times higher in women assisted
in the PPA model of care, even after adjusting for poten-
tially confounding factors. The lower number of multipa-
rous women in the PPA model of care may have reduced
the study’s power to detect the effect of PPA in multiparous
women.

We observed a positive effect of PPA on women’s
preference for VB even with the low implementation of
planned activities. However, the women assisted in the
PPA model of care reported greater participation in sev-
eral activities, such as visiting the maternity-hospitals,
participating in antenatal groups, preparing a birth plan
and choosing to give birth in a hospital participating in
the PPA, which may reflect women’s adherence to the
proposed model of care. It is plausible to suppose that

greater effects can be observed with the increase in the
degree of implementation of activities, such as greater
dissemination of the PPA objectives and activities and
the provision of educational activities. Promoting vaginal
birth, through health education activities, is a strategy for
reducing medically unnecessary cesarean sections [24, 25].

There was an increase in preference for VB at the begin-
ning of pregnancy, when compared to results observed in
private hospitals between 2011 and 2012 [10], although
in lower rates than those observed in other countries [9,
24, 26-30]. However, this increase is probably due to the
greater preference for VB reported by primiparous and
multiparous women assisted in the PPA model of care.
In the standard of care model, the preference for VB at
the beginning of pregnancy in primiparous and multipa-
rous women was similar to that found in 2011-2012 [10],
showing that there was little change in the preference
profile of women assisted in the standard of care model
in Brazilian private hospitals.
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Although there was a reduction in the preference for
VB throughout pregnancy in all women, similarly to that
observed in previous studies in Brazilian private hospi-
tals [10, 31], the reduction was more pronounced in the
standard of care model. Both primiparous and multipa-
rous women assisted in the PPA model of care showed
a greater change in preference from cesarean section to
vaginal birth throughout pregnancy than women in the
standard of care model.

In both primiparous and multiparous women, the main
factor associated with the preference for VB at the end of
pregnancy was the initial preference for this type of birth,
with stronger effects in multiparous women. Similar to
previous studies [10, 11, 27, 31-34], the main reason for
the initial preference for a VB was the benefits of this
type of birth. However, there was a 4 to 5-fold increase
in the proportion of women who cited information as the
reason for their preference for vaginal birth: 17% in pri-
miparous women and 13% in multiparous women, when
compared to the rate below 3% observed in 2011-2012
[10]. Health benefits to the baby were also cited by 10%
of primiparous women as a reason for the preference for
a VB. In a previous study, safety was cited only to justify
the preference for CS [10], similarly to other countries
[24, 25, 27, 29, 35-37]. In a systematic review conducted
in China [29], there was evidence in studies published in
more recent years that women’s and health professionals’
beliefs may be shifting towards valuing more the vaginal
birth.

In women assisted in the PPA model of care, the
greater receipt of information on signs of labor and best
practices in labor and childbirth care, the more positive
perception of the safety of vaginal birth for women and
babies, and access to information as a reason for prefer-
ence for vaginal birth, both at the beginning of pregnancy
and as a motive to change preference during pregnancy,
may reflect the greater commitment of health care pro-
viders to an evidence-based model of care. The values
and preferences of women in relation to the type of birth
vary in populations and in the same woman over time,
and face-to-face interaction with health professionals is
the main influence in decision of the type of birth [38].

However, women sought information from sources
other than the obstetrician, especially primiparous
women, a result also observed in a systematic review
of women’s request for an elective cesarean section for
non-medical reasons [25]. In this study, belonging to a
higher economic class was an independent factor for
preference for VB at the end of pregnancy in primipa-
rous women. It is possible that these women had greater
access to information sources other than their obstetri-
cian, reflecting a greater demand for different models of
care by women who are experiencing their first birth. It is
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worth mentioning that the PPA is a response of ANS to a
lawsuit brought by the women’s movement in the State of
S&o Paulo, which required measures to curb the excess of
CS observed in Brazilian private hospitals, reflecting dis-
satisfaction with the current model of care and a demand
for new ones.

Our results point to several challenges. Among the rea-
sons for the preference for CS, the fear of VB stands out,
reported by more than half of primiparous women and
nearly one third of multiparous women. This is the most
frequently reason cited in the literature for the preference
for CS [24-26, 28, 29, 35, 39, 40] and, in this study, a rea-
son significantly more reported by primiparous women
assisted in the PPA model of care to change preference
for CS during pregnancy. In international studies, the
prevalence of childbirth fear varies between 24%-26%,
with studies reporting an association of childbirth fear
with giving birth for the first time and previous opera-
tive birth (forceps, vacuum, elective or emergency CS)
[41, 42]. In addition to fear of pain, fear of VB may be
related to the expectations of the care that will be pro-
vided. Unsatisfactory relationships with health profes-
sionals and perceived deterioration in the quality of care
during labor and childbirth were identified as reasons for
preferring CS in China [29]. A recent global qualitative
evidence synthesis concluded that a wide variety of fac-
tors underlie women’s preferences for CS in the absence
of medical indications but that the major factors contrib-
uting to perceptions of CS as preferable include fear of
pain, uncertainty with vaginal birth and positive views
on CS [40].

The occurrence of complications during pregnancy was
a factor associated with a lower preference for VB at the
end of pregnancy in primiparous women. In fact, compli-
cations that are direct indications for CS do not allow a
woman’s preference for a vaginal birth to be guaranteed.
However, it is known that, in Brazil, there is an excess of
cesarean sections determined by non-clinical factors [5].
It is possible that greater flexibility in the indications for
CS in private services [4], associated with the fear of VB,
the insecurity of the first birth and counseling received
from the health care provider [30] affect the preference
of primiparous women during pregnancy, which may also
explain the lower preference for VB at the end of preg-
nancy in primiparous women at term observed in this
study.

In multiparous women, having a previous CS was an
independent factor for the lower preference for VB at the
end of pregnancy. The greater preference of multiparous
women for CS, especially in women with previous CS,
was also observed in two systematic reviews of women's
preference for type of birth [9, 29]. This finding is par-
ticularly important in Brazil, where the proportion of
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CS in primiparous women is high and the rate of vaginal
birth after a cesarean section (VBAC) is very low [10, 43].
One third of cesarean sections in Brazilian private hospi-
tals [44, 45] occur in women with previous CS, a finding
similar to that observed in developed countries, where
approximately 30% of cesarean sections have a previous
CS as their primary indication [46].

Several factors may affect the women s preference for
the type of birth after a previous CS, including previ-
ous reproductive experience, risk factors in the current
pregnancy, personal preferences and social context [30,
46, 47]. In a study carried out in Switzerland, the coun-
seling received on VBAC was the strongest predictor
for the preference for VB in women with a previous CS
[47]. However, the evidence on the best way to support
women in this decision-making process is still limited
[48, 49]. It is likely that in a context where the possi-
bility of VB after a previous CS section is practically
non-existent, as in Brazil, women’s preference for a VB
is affected, reinforcing the belief that “once cesarean,
always cesarean’, despite contrary evidence [50].

The women assisted in the PPA model of care were
younger and mostly primiparous. This is a positive
aspect of the program, as primiparous women must be
the target of any strategy aimed at reducing CS, seek-
ing to prevent primary cesarean sections. However, half
of the hospitals did not include women with a previous
CS, who represent more than a quarter of the women
assisted in Brazilian private hospitals [44]. In this study,
34.9% of women with a previous CS preferred a VB
at the beginning of their current pregnancy (data not
shown), a result similar to that observed in the USA,
where 45% of women at 12 months after a CS expressed
a preference for VB in a future pregnancy [51]. These
women could benefit from the actions of the PPA, with
an expectation of increase in the proportion of VBAC
in Brazilian private hospitals. Women with a previous
CS who preferred a VB, but who had a repeat CS, had
worse Health Related Quality of Life three months after
birth, with unknown long-term outcomes, according
to a recent study conducted in 15 maternity hospitals
in three European countries [52]. Low values of VBAC
rates have been observed in developed countries, with
increasing use of repeated cesarean sections being the
factor that has most contributed to the high rates of
cesarean sections in these countries [46].

Women who maintained the option for VB at the end
of pregnancy were those who had the highest proportion
of this type of birth. However, the proportion of VB was
much lower than the preference reported by women in
late pregnancy, a result also observed in previous studies
[10, 29, 31]. The lower proportion of VB may reflect com-
plications arising during labor, but also the performance
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of a CS for woman’s request during labor, due to pain,
fear and suffering, especially in environments with lit-
tle social support and availability of methods for pain
relief [30]. Compared to 2011, there was an increase in
the availability of non-pharmacological methods for pain
relief and epidural analgesia in Brazilian private hospi-
tals, but the use of interventions during labor and child-
birth is high and the implementation of best practices is
still low [53].

To reduce unnecessary cesarean sections, strategies
directed at women must be linked to other interventions
aimed at health professionals and the hospital environ-
ment, including social support, assistance by nurse-mid-
wives/midwives, the training of health care providers and
implementation of evidence-based clinical guidelines [17,
54, 55]. Changes in the childbirth model of care, aiming
at a more positive experience for women, are fundamen-
tal for future choices, due to the importance of previous
experiences when choosing the type of birth in new preg-
nancies [17, 25, 41, 42, 46]. In this study, the experiences
of previous births were the second reason most cited by
women who preferred a vaginal birth and the first reason
for those who preferred a cesarean section.

This study has some limitations. We collected data on
women'’s preference retrospectively, after childbirth had
occurred, which may have affected the reporting of wom-
en’s preference during pregnancy. Studies with a pro-
spective design are recommended to measure women’s
preference and changes in preference throughout preg-
nancy [30]. Data related to activities directed at women
are not available for the period prior to the implementa-
tion of the PPA, which prevents assessing whether there
was an increase in the activities offered. We also did not
investigate the reasons for the low implementation of
these activities. Women participating in the PPA and in
the standard of care model where assisted in the same
hospitals and we cannot assure that contamination did
not occur. Therefore, differences in the implementation
of activities directed at women may be underestimated.
The external validity of the results is limited, as the hos-
pitals included in this study are a convenience sample of
Brazilian private hospitals that participated in the PPA.
However, there is theoretical plausibility for the observed
effects of the program on the preference for vaginal birth
at the end of pregnancy, and it is possible that similar
effects are observed in other hospitals in the private sector.

Conclusion

The results of this study demonstrate the positive
effects of the quality improvement project “Adequate
Childbirth Project” on women’s preference for vaginal
birth at the end of pregnancy. The implementation of
activities directed at women was unsatisfactory and it
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is plausible that more intense effects will be observed
with the expansion of this implementation. Special
attention should be given to information and educa-
tional activities on the benefits of vaginal birth in early
pregnancy, as the preference for this type of birth at the
beginning of pregnancy was the main predictor of pref-
erence for VB at the end of pregnancy. The identifica-
tion of barriers and facilitators for the implementation
of the planned activities is necessary. Quality improve-
ment projects that increase the participation of women
in the decision-making process are fundamental for the
implementation of childbirth models of care that con-
sider the needs of women.
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