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Abstract  The Adequate Childbirth Project (Projeto Parto Adequado - PPA) is an initiative by the National Supple-
mentary Health Agency aimed at reducing the occurrence of cesarean sections in private hospitals in Brazil. However, 
it is still unknown whether the project is effective in reducing cesarean sections in hypertensive women, which is the 
objective of this study. This is a cross-sectional study with hypertensive women who participated in the Nascer Sau-
dável - 2017 study. A total of 382 women were included in this analysis. The exposure variable was participation in 
the PPA, and the outcomes assessed were spontaneous labor onset, mode of delivery, severe maternal morbidity, and 
neonatal near miss. The PPA increased the likelihood of hypertensive women going into labor and having a vaginal 
delivery. Furthermore, the results show that participating in the PPA did not increase the likelihood of severe maternal 
morbidity or neonatal near miss, assessed using the World Health Organization criteria and the Nascer no Brasil 
study criteria. This study highlighted positive results for the Adequate Childbirth Project in promoting the physiology 
of childbirth, concluding that it is possible to reduce cesarean sections in hypertensive women without increasing the 
occurrence of negative maternal and neonatal outcomes.
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Is it possible to reduce cesarean sections in hypertensive women 
without increasing the occurrence of negative outcomes?
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Introduction

Hypertension during pregnancy is the leading 
cause of maternal mortality in Brazil and is 
associated with various morbidities in women 
and their newborns1. For this reason, cesarean 
section is often recommended in these cases, 
leading to a higher cesarean section rate among 
hypertensive women compared to low-risk 
pregnant women2. Studies indicate that hyper-
tensive women are up to three times more likely 
to undergo a cesarean section compared to nor-
motensive women3.

However, a recent study suggests that cesar-
ean sections may represent an additional risk 
factor for hypertensive women, being associat-
ed with an increase in maternal morbidity, both 
in low-risk hypertensive women and in severe 
cases4,5. In this context, the current recommen-
dation is to consider labor induction and vagi-
nal delivery as a safe approach for terminating 
pregnancy in hypertensive women, reducing 
risks for the woman and preserving her repro-
ductive future4,6, without compromising neona-
tal outcomes4.

This recommendation is often not followed 
in Brazil5, especially in the private healthcare 
sector, where cesarean section is the predom-
inant mode of delivery, regardless of the pres-
ence of hypertension or other comorbidities. 
In Brazil, the public sector accounts for 80% of 
births, with a prevalence of 43% cesarean sec-
tions. In contrast, in the private sector, 88% of 
births are performed through cesarean sections, 
representing 50% of all cesarean surgeries in 
Brazil7.

Aiming at reducing those cesarean sections 
without clinical indication in the private sector, 
the Federal Public Prosecutor’s Office filed a 
public civil action in 2014 against the Nation-
al Supplementary Health Agency (ANS). In 
response, the ANS, together with the Ministry 
of Health, the Hospital Israelita Albert Einstein, 
and the Institute for Healthcare Improvement 
(IHI), developed the Adequate Childbirth 
Project (PPA). The PPA main objective was to 
identify innovative and feasible care models for 
labor and delivery that would prioritize vaginal 
birth and reduce the frequency of excessive ce-
sarean sections in the supplementary healthcare 
system8. 

The PPA was implemented in three phases. 
Phase 1, developed between 2015 and 2016, 
with the objective of testing the proposed inter-
ventions in 35 public and private participating 
hospitals, involving 19 health insurance compa-

nies. Phase 2 expanded the project to a broader 
range of healthcare providers and health insur-
ance companies. Lastly, Phase 3, launched in 
October 2019, aimed to disseminate effective 
strategies on a large scale, with the possibility 
of including all maternity hospitals and health 
insurance companies across Brazil.

In 2017, researchers from the Oswaldo Cruz 
Foundation conducted an external assessment 
study named Nascer Saudável in order to assess 
the implementation and the effects of the PPA9. 
Since its implementation, the PPA has proven 
to be effective in its objectives, showing that its 
implementation reduced the number of cesare-
an sections by 37% among the women partici-
pating in the study10. However, it is still unclear 
whether hypertensive women also benefited 
from this intervention.

In light of this, the objective of this study is 
to assess whether participation in the Adequate 
Childbirth Project increased the chances of hy-
pertensive women going into labor and having 
a vaginal delivery, without increasing the risk of 
maternal morbidity and neonatal near miss.

Method

Study Design

The Nascer Saudável study is a hospital-based 
assessment study that used a mixed-methods 
approach to assess the effects of the PPA, con-
sidering its degree of implementation as well as 
its sustainability one year after being launched9. 

The quantitative component was developed 
through a cross-sectional study, with data col-
lection in two steps: the first, from March 2017 
to August 2017, six to eight months after PPA 
first phase completion; and the second, from 
May 2018 to August 2018. 

A brief description of the PPA

The PPA aimed to achieve its objectives by 
proposing interventions in four major com-
ponents: 1) Governance: forming a coalition 
among leaders in the health sector, aligning 
quality and safety in childbirth and newborn 
care; 2) Participation of women and families: 
empowering women and families to actively 
participate in the pregnancy, childbirth, and 
postpartum process; 3) Reorganization of care: 
restructuring the childbirth care model in order 
to support the physiological progression of la-
bor and ensure that cesarean sections are per-
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formed based on clinical criteria; 4) Monitor-
ing: developing information systems that enable 
continuous learning over time9.

Thus, a set of interventions was proposed 
based on these four pillars. Regarding gover-
nance, the healthcare team was encouraged to 
hold meetings to exchange information (pro-
moting communication, sharing experiences, 
knowledge, and integration), define objectives 
as well as strategies and investments to achieve 
them, and also training and rewards that would 
motivate the team to meet the established goals. 
Regarding women’s participation, hospitals were 
encouraged to run campaigns promoting vagi-
nal birth, support birth planning, and encour-
age shared decision-making with the healthcare 
team. Additionally, the hospital also facilitated 
prenatal groups where pregnant women could 
receive information and have their questions 
about the reproductive process addressed. Re-
garding the reorganization of care, collaborative 
work between the medical and nursing teams 
was encouraged, along with the establishment 
of evidence-based care protocols and the pro-
motion of a welcoming environment that would 
support vaginal birth. Lastly, regarding moni-
toring, hospitals were encouraged to track peri-
natal outcomes and assess women’s satisfaction 
with the care received, as well as evaluate the 
interventions implemented, and making adjust-
ments if deemed necessary.

Each of the 12 hospitals participating in 
Phase 1 of the PPA defined its target population. 
In two hospitals, the target population consist-
ed of all primiparous women, while in another 
two, it included women classified within Rob-
son groups 1 to 411; in eight hospitals, the target 
population consisted of women admitted by the 
hospital’s on-call team. Women in the “Exposed 
to the PPA care model” group were subjected to 
the abovementioned project activities. Women 
in the “Regular care model” group were treated 
according to the current practice in Brazilian 
private hospitals, characterized by a single doc-
tor being responsible for prenatal and childbirth 
care; small participation of nurses/obstetricians; 
a high proportion of cesarean sections before la-
bor onset; and high levels of intervention during 
labor and childbirth care.

Study Population and Eligibility Criteria

All hypertensive women with full-term 
pregnancies who participated in the first wave of 
the Nascer Saudável study, conducted in 2017, at 
the eight hospitals where the PPA target popula-

tion consisted of women admitted by the on-call 
team, were considered eligible for this analysis.

To identify hypertensive pregnant women, 
all women who had at least one of the follow-
ing diagnoses were classified as having hyper-
tensive syndrome: chronic hypertension, pre-
eclampsia/gestational hypertension, eclampsia, 
and HELLP syndrome. The data sources used 
included previous clinical history, prenatal data, 
current pregnancy history, hospitalization diag-
nosis, indication for cesarean section, and post-
partum information available in the medical 
records and pregnant woman’s card. 

The inclusion of hospitals only where the 
target population consisted of women admit-
ted by the on-call team aimed to homogenize 
the distribution of Robson women among the 
groups to be compared, once in the hospitals 
where the criterion was to be in Robson’s 1 to 
4, the entire comparison group would consist of 
women from groups 5 to 10, where the expected 
cesarean sections rate is higher.

The Robson classification is recommended 
by the World Health Organization (WHO) for 
evaluating and monitoring cesarean sections11. 
As per this classification, women are catego-
rized into 10 mutually exclusive groups based 
on parity (primiparous, multiparous), type of 
pregnancy (singleton or multiple), fetal presen-
tation (cephalic, breech, transverse), presence of 
a previous uterine scar, gestational age (preterm 
or full-term), and type of labor (spontaneous, 
induced, or no labor). Groups 1 to 4, consisting 
of primiparous and multiparous women with a 
singleton, full-term pregnancy, with a cephalic 
fetus, and no previous uterine scar, are those 
mostly likely to have vaginal birth. Groups 6 to 
9 consist of women with multiple pregnancies 
or with breech and transverse presentations, 
while group 10 includes preterm pregnancies, 
representing groups with a higher likelihood of 
cesarean sections. In its turn, group 5 consists 
of women with previous uterine scar, which is a 
relevant group in Brazil due to the high rate of 
women who had a prior cesarean section. These 
exclusions were conducted as such conditions 
decrease the likelihood of vaginal birth.

Women with twin pregnancy, and/or diag-
nosed with HIV infection, and/or diagnosed 
with placenta previa and/or placental abrup-
tion, and/or belonging to Robson’s 6 to 9 were 
excluded from this analysis due to the high 
probability of cesarean sections under these 
conditions. Preterm pregnancies were also ex-
cluded due to the higher likelihood of cesarean 
sections and negative neonatal outcomes.
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Theoretical-Operational Model

The following Directed Acyclic Graph 
(DAG) represents the association between 
participation in the PPA and the analyzed out-
comes: labor, type of delivery, maternal morbid-
ity, and neonatal near miss (Figure 1).

Exposure Variable

All women who belonged to the PPA target 
population in each of the eight hospitals were 
considered exposed to the PPA, meaning that 
they were admitted by the on-call team. All 
women who were not admitted by the on-call 
team were classified as having received regular 
care. 

Definition of the Outcome 

The analyses were conducted considering 
four separate outcomes: 1) labor, 2) type of de-
livery, 3) severe maternal morbidity after child-
birth e 4) neonatal near miss.

The variable “labor” is dichotomous and 
was divided into two categories: spontaneous or 
induced labor and no labor.  The variable “type 
of delivery” was classified into two categories: 
vaginal deliveries, including those assisted by 
forceps or vacuum extraction, and cesarean sec-
tions. Such information was obtained from the 
women’s medical records.

The definition of “severe maternal morbidity 
after childbirth” was based on the concept pro-
posed by the WHO for severe maternal mor-
bidity, including potentially life-threatening 
conditions and maternal near miss12. A case was 
considered for women who presented at least 
one of the following conditions initiated after 
childbirth: hemorrhage, diagnosis of placenta 
accreta, uterine rupture, blood transfusion, en-
dometritis, sepsis or severe systemic infection, 
return to the operating room, laparotomy, se-
vere hypertension, severe preeclampsia and ec-
lampsia, HELLP syndrome, hospitalization or 
ICU admission, seizures, O2 saturation <90% 
for more than 60 minutes, acute thrombocyto-
penia (platelets <50,000), hysterectomy as a re-
sult of an infection or hemorrhage, intubation, 
and finally, mechanical ventilation ≥60 minutes 
not related to anesthesia. For the analyses, ma-
ternal morbidity was classified into two catego-
ries (yes/no). 

The “neonatal near miss” was considered ac-
cording to two different criteria. According to 

the WHO, cases were characterized when the 
newborn presented at least one of the follow-
ing items: birth weight less than 1,750 g, ges-
tational age less than 33 weeks, APGAR score 
at the fifth minute less than 7, use of parenter-
al antibiotics for up to 7 days before 28 days of 
age; use of continuous positive airway pressure 
(CPAP) machine; any intubation lasting up to 
7 days before 28 days of age; phototherapy in 
the first 24 hours of life; cardiopulmonary re-
suscitation; use of vasoactive drugs, anticonvul-
sants, surfactants, or blood products, or use of 
steroids to treat refractory hypoglycemia; and 
any surgical procedure13. The second criterion 
used was developed and validated by the Nascer 
no Brasil study, which classified a neonatal near 
miss case as the presence of at least one of the 
following items: birth weight less than 1,500 g, 
APGAR score less than 7 at the fifth minute of 
life, mechanical ventilation, gestational age less 
than 32 weeks, and presence of congenital mal-
formation14.

Confounding variables

The women’s age was collected during a 
postpartum interview and categorized into 
three levels: up to 19 years old, between 20-34 
years old, and 35 years old or older.

The women’s education level was used to cat-
egorically describe the study population: 1-12 
years (up to complete high school), 13-15 years 
(incomplete higher education), and 16 years or 
more (complete higher education). In the main 
analyses, it was used as a continuous variable.

The women’s race/skin color was self-report-
ed according to the Brazilian Institute of Geog-
raphy and Statistics (IBGE) classification (white, 
Black, brown, yellow, and Indigenous). For anal-
ysis purposes, such characteristic was grouped 
into three categories (white, Black, and brown), 
as no woman in this subsample self-identified as 
yellow or Indigenous.

The presence of a previous uterine scar is 
a dichotomous variable (yes/no) and was ob-
tained during the in-person interview with the 
women.

The pre-pregnancy BMI was calculated based 
on the weight and height information reported 
by the women during the hospital interview. 
The variable was stratified into three categories: 
normal weight (18.5-24.9 kg/m²), overweight 
(25-29.9 kg/m²), and obesity (above 30 kg/
m²)15. Three cases of underweight women were 
excluded due to suspected data entry errors. 
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Statistical Analysis

A descriptive analysis was conducted on 
the total population and stratified by group 
(“exposed to the PPA care model” and “regu-
lar care”), considering socioeconomic and de-
mographic characteristics, comorbidities, and 
maternal and neonatal outcomes. Pearson’s chi-
square test was used to assess the differences be-
tween groups for each variable analyzed. 

Crude and adjusted logistic regression esti-
mates were performed for each outcome sepa-
rately in order to assess the likelihood of going 
into labor, vaginal delivery and the occurrence 
of severe maternal morbidity after delivery and 
neonatal near miss. The minimum set of the 
models adjustment variables was selected based 
on the literature and the relationships outlined 
in directed acyclic graphs using the Daggity 
software. 

All analyses were conducted using SAS On-
Demand for Academics and Stata version 17.0.

Results 

A total of 382 postpartum women assisted 
in eight hospitals participating in the Nascer 
Saudável study were analyzed. Table 1 presents 
the characteristics of the study population. Con-
sidering the total population, the majority of 
women (65.2%) were between 20 and 34 years 
old and self-identified as white (46.9%); more 
than half completed higher education (56.2%) 
and belonged to category B regarding socioeco-
nomic status (65.7%).

The main form of hypertension was ges-
tational hypertension/preeclampsia (43.9%), 
followed by chronic hypertension (24.1%). Re-
garding comorbidities, 40.8% had obesity, and 
approximately 13.9% had gestational diabetes.

Regarding the current pregnancy, nearly 
57.0% of the women were primiparous, the ma-
jority (66.5%) belonged to Robson’s 1 to 4, and 
35.9% reported a previous uterine scar. Regard-
ing the analyzed outcomes, 73.1% did not go 
into labor, 87.4% had a cesarean section, 12.3% 
experienced severe maternal morbidity after 

Figure 1. Directed Acyclic Graph (DAG) representing the association between participation in the Adequate 
Childbirth Project (PPA) and outcomes such as labor, type of delivery, maternal morbidity, and neonatal near 
miss.

Source: Authors.
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childbirth, and neonatal near miss ranged from 
1.1% to 10.2%, depending on the criterion used.

Women who were part of the PPA target 
population were younger, mostly self-identified 
as brown, had lower education levels, and low-
er socioeconomic status. They were also more 
frequently eutrophic, without uterine scars, 
and primiparous. No differences were observed 
regarding the type of hypertensive syndrome 
or diabetes diagnosis. In the “exposed to PPA” 
group, a higher proportion of women experi-
enced spontaneous or induced labor and had 
a vaginal delivery. There were no differences 
between the groups regarding the frequency of 
severe maternal morbidity after childbirth or 
neonatal near miss, regardless of the classifica-
tion used.

Table 2 presents the association between 
the PPA and maternal and neonatal outcomes. 

Participation in the PPA increased the chanc-
es of women going into labor (OR=4.7; 95%CI 
2.7-8.0) and having a vaginal delivery (OR=8.6; 
95%CI 3.7-20.0). There were no differences 
between the groups regarding severe maternal 
morbidity after childbirth (OR=0.81; 95%CI 
0.4-1.6) nor regarding neonatal near miss, 
whether by the criterion adopted by the WHO 
(OR=1.5; 95%CI 0.7-3.1) or by the criterion de-
veloped by the Nascer no Brasil study (OR=0.5; 
95%CI 0.3-7.2).

Discussion

The results of this study indicated that the PPA 
was effective in increasing the chances for hy-
pertensive women treated in the private sector 
to go into labor and have a vaginal delivery. 

Table 1. Socioeconomic, clinical, and obstetric characteristics, as well as maternal and neonatal outcomes, 
according to exposure to the Adequate Childbirth Project. Brazil, 2017.

Variables (n) Total
n (%)

Regular Care
n (%)

PPA
n (%) p-value

Age (years old)
<20 10 (2.6) 2 (0.9) 8 (5.5)
20-34 249 (65.2) 155 (65.6) 94 (64.4) 0.021
>35 123 (32.2) 79 (33.5) 44 (30.1)

Skin Color
White 179 (46.9) 129 (54.6) 50 (34.2)
Black 37 (9.7) 21 (8.9) 16 (11.0) <0.001
Brown 166 (43.4) 86 (35.4) 80 (54.8)

Education
Elementary School 19 (5.0) 8 (3.4) 11 (7.5)
High School 148 (38.8) 77 (32.7) 71 (48.6) <0.001
Higher Education 214 (56.2) 150 (63.9) 64 (43.8)

Socioeconomic status
A 95 (24.9) 46 (19.5) 49 (33.5)
B 251 (65.7) 162 (67.6) 89 (61.0) 0.002
C, D and E 36 (9.4) 28 (11.9) 8 (5.5)

BMI* 
Eutrophic 97 (25.9) 43 (18.7) 54 (37.2)
Overweight 125 (33.3) 77 (33.5) 48 (33.1) <0.001
Obesity 153 (40.8) 110 (47.8) 43 (29.7)

Chronic hypertension
No 290 (75.9) 173 (73.3) 117 (80.1) 0.129
Yes 92 (24.1) 63 (26.7) 29 (19.9)

Gestational hypertension/Pre-eclampsia
No 214 (56.1) 137 (58.0) 77 (52.7)
Yes, before labor 143 (37.4) 87 (36.9) 56 (38.4) 0.283
Yes, after labor 25 (6.5) 12 (5.1) 13 (8.9)

it continues
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Additionally, the findings show that participa-
tion in the PPA did not influence severe mater-
nal morbidity after childbirth or neonatal near 
miss, reinforcing the safety of vaginal birth for 
the study target population.

The PPA has shown to be an effective strat-
egy in promoting the physiology of childbirth 
and reducing cesarean section rates in private 
hospitals10. Although the proposed interven-
tions were diversely implemented and had low 
adherence in the participating hospitals16, the 
project demonstrated a 37% reduction in ce-
sarean sections among women with a Robson 
classification of 1 to 410. However, the increase 
in vaginal births might have been limited to spe-

cific subgroups that do not include hypertensive 
women. The results of the current study demon-
strate that the PPA reduced the proportion of 
cesarean sections among hypertensive women, 
an objective not originally stated by the project, 
although it would have been desirable.

Despite the positive results from other stud-
ies showing the benefits of vaginal birth for 
hypertensive women4,5, Brazil has an interven-
tionist culture in childbirth care, which often 
leads to the perception that cesarean section is 
the safest option for women with this condition. 
Furthermore, it is important to note that women 
treated in the private sector have a “preference” 
for cesarean sections, especially multiparous 

Variables (n) Total
n (%)

Regular Care
n (%)

PPA
n (%) p-value

Gestational Diabetes
No 329 (86.1) 199 (84.3) 130 (89.0) 0.194
Yes 53 (13.9) 37 (15.7) 16 (11.0)

Previous uterine scar
No 245 (64.1) 135 (57.2) 110 (75.3) <0.001
Yes 137 (35.9) 101 (42.8) 36 (24.7)

Parity
Primiparous 218 (57.0) 124 (52.6) 94 (64.4)
1-2 deliveries 158 (41.4) 111 (47.0) 47 (32.2) 0.002
≥3 deliveries 6 (1.6) 1 (0.4) 5 (3.4)

Robson Classification 1-4
No 128 (33.5) 94 (39.8) 34 (23.3) <0.001
Yes 254 (66.5) 142 (60.2) 112 (76.7)

Type of Labor
Spontaneous 85 (22.4) 29 (12.4) 56 (38.4)
Induced 17 (4.5) 3 (1.3) 14 (9.6) <0.001
No labor 278 (73.1) 202 (86.3) 76 (52.0)

Type of Delivery
Vaginal 48 (12.6) 8 (3.4) 40 (27.4) <0.001
C-Section 332 (87.4) 226 (96.6) 106 (72.6)

Severe maternal morbidity after childbirth
No 335 (87.7) 205 (86.9) 130 (89.1) 0.529
Yes 47 (12.3) 31 (13.1) 16 (10.9)

Neonatal near miss “Nascer no Brasil” Criteria
No 378 (98.9) 233 (98.7) 145 (99.3) 0.584
Yes 4 (1.1) 3 (1.3) 1 (0.7)

Neonatal near miss “WHO” Criteria
No 343 (89.8) 215 (91.1) 128 (87.7) 0.281
Yes 39 (10.2) 21 (8.9) 18 (12.3)

*Three underweight women were considered missing.

Source: Authors.

Table 1. Socioeconomic, clinical, and obstetric characteristics, as well as maternal and neonatal outcomes, 
according to exposure to the Adequate Childbirth Project. Brazil, 2017.
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women with a previous C-section17, making 
this issue even more complex.  Still, despite the 
cultural aspect and the alleged preference for 
cesarean sections in a given context, our study 
showed that the PPA was able to reduce the 
cesarean section rate in this population with-
out increasing negative maternal and neonatal 
outcomes, which points out the feasibility of the 
PPA not only in reducing cesarean sections but 
also in promoting safe and healthy outcomes for 
women and newborns.

In this context, it is essential to promote and 
strengthen initiatives like those suggested by the 
PPA, both in public institutions and especially 
in the private ones. In another publication eval-
uating the PPA, the component “Reorganization 
of Care” - one of the PPA four pillars - was iden-
tified as the most important factor in increasing 
vaginal births in the assessed private hospitals10. 
The combination of measures such as avoiding 
the scheduling of elective cesarean sections, 
providing women with information and access 
to good practice during labor and delivery, and, 
finally, respecting the birth plan, showed an 80% 
probability of vaginal birth10, which highlights 
the importance of changing the practice offered 
by the healthcare professionals involved in ma-
ternity care.

Moreover, the reduction of cesarean sections 
as a public policy should be supported by mass 

campaigns explaining the risks of cesarean sec-
tions without clinical reasons for both the wom-
an and the baby, as well as the advantages of a 
vaginal birth. Regarding hypertensive women, 
it is important to inform that a cesarean section 
can be an additional risk factor, increasing the 
risk of maternal morbidity and mortality.  

In addition to labor and mode of delivery, 
the present study also investigated the relation-
ship between the PPA and severe maternal mor-
bidity. The “postpartum” focus aimed to exclude 
complications prior to the exposure to the PPA, 
as well as to highlight any potential adverse 
events on maternal health as a result of the pro-
gram. Considering the data availability, the cho-
sen criterion combined the WHO definitions 
for “potentially life-threatening conditions” and 
“maternal near miss”, emphasizing that they are 
all criteria for severe maternal morbidity. Our 
results show that there was no difference regard-
ing frequency in post-childbirth maternal mor-
bidity among the analyzed groups, evidencing 
the safety of vaginal birth in hypertensive wom-
en, which corroborates the findings of previous 
studies4,5. The outcome of maternal death could 
not be evaluated due to the lack of such cases.

One of the most complex study outcomes 
was the neonatal near miss. It is important to 
note that there is no consensus in the literature 
on its definition18. Therefore, due to its impor-

Table 2. Odds Ratio (OR) and Confidence Interval (CI95%) for labor, type of delivery, severe maternal morbidity 
after childbirth, and neonatal near miss.

Crude OR 95%CI p-value Ajusted ORa 95%CI p-value
Labor

Regular care Ref --- --- Ref --- ---
PPA 5.8 3.5-9.5 <0.001 4.7 2.7-8.0 <0.001

Type of delivery (vaginal)
Regular care Ref --- --- Ref --- ---
PPA 10.7 4.8-23.7 <0.001 8.6 3.7-20.0 <0.001

Severe maternal morbidity after childbirth
Regular care Ref --- --- Ref --- ---
PPA 0.81 0.4-1.5 0.530 0.81 0.4-1.6 0.566

Neonatal near miss “WHO”
Regular care Ref --- --- Ref --- ---
PPA 1.4 0.7-2.8 0.284 1.5 0.7-3.1 0.262

Neonatal near miss “Nascer no Brasil”
Regular care Ref --- --- Ref --- ---
PPA 0.5 0.1-5.1 0.590 0.5 0.3-7.2 0.632

Note: aAdjusted for age, race/skin color, education, previous uterine scar, pre-gestational BMI.

Source: Authors.
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tance, we chose to work with two classifications: 
one suggested by the WHO and another vali-
dated by the Nascer no Brasil study. The WHO 
classification considers a larger amount of infor-
mation, as it takes into account several aspects 
related to the care of a newborn in the first days 
of life. However, these are difficult-to-access de-
tails, making it challenging to compare data with 
larger epidemiological studies, where, often, 
we do not have detailed data or secondary data 
sources. On the other hand, the pragmatic classi-
fication proposed by the Nascer no Brasil study is 
easier to operationalize, allowing comparability 
with national and international studies, espe-
cially from developing countries, and it also has 
high sensitivity (73.5%) and specificity (98%)19. 
Considering both criteria, the PPA was not 
found to be associated with neonatal near miss. 

To better understand the results of this 
study, it is necessary to analyze its strengths 
and limitations. Among the weaknesses, it is 
important to highlight that the women in the 
“Exposed to the PPA Care Model” and “Regular 
Care” groups were treated in the same hospital, 
which may have led to contamination between 
the groups analyzed. As a result, the effect found 
regarding all outcomes may be underestimated. 
Additionally, the sample was limited to women 
who were admitted by the on-call teams, with 
the aim of balancing the distribution into Rob-
son groups. The inclusion of hospitals where 
the target population consisted exclusively of 
women in Robson groups 1 to 4 would likely 
result in more favorable outcomes for the PPA, 
with a higher frequency of vaginal births, which 

would probably be attributed to the character-
istics of the women themselves rather than the 
intervention itself. Thus, while this strategy al-
lowed for a better comparison between the PPA 
and regular care groups, it does not allow for 
inferences about the PPA outcomes in women 
who were not admitted by the on-call team. 
Only full-term pregnancies were included, be-
ing the results not applicable to preterm births, 
whether spontaneous or medically induced. 
Finally, a convenience sample of hospitals was 
used, which may limit the representativeness of 
the findings for the private sector in Brazil. In 
contrast, as a strength, we highlight the stan-
dardized data collection conducted by trained 
professionals, including interviews with post-
partum women, data from medical records, and 
prenatal care cards. This approach allowed for 
a comprehensive assessment of care in a sam-
ple that was representative of each hospital in-
cluded in the study. It is noteworthy that the 
study was conducted in private hospitals, which 
present the highest prevalence of cesarean sec-
tions in Brazil. These hospitals should be a pri-
ority target for strategies aimed at reducing the 
prevalence of cesarean sections without clinical 
justification and at improving women and new-
borns health care.

Finally, this study showed positive results of 
the Adequate Birth Project (PPA) in promoting 
the physiology of childbirth, concluding that it 
is possible to reduce cesarean sections in hy-
pertensive women treated in the private sector, 
without increasing the occurrence of negative 
maternal and neonatal outcomes. 
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