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Abstract

Background In 2015, a quality improvement project—the “Adequate Childbirth Project” (Projeto Parto Adequado, or
PPA)—was implemented in Brazilian private hospitals with the goal of reducing unnecessary cesarean sections. One
of the strategies adopted by the PPA was the implementation of labor and childbirth care by nurse-midwives. The
objective of this study is to evaluate the results of the PPA in the implementation and adequacy of labor and child-
birth care by nurse-midwives in Brazilian private hospitals.

Methods Cross-sectional, hospital-based study, carried out in 2017, in 12 hospitals participating in the PPA. We
assessed the proportion of women assisted by nurse-midwives during labor and childbirth care and the adequacy of
13 care practices following parameters of the World Health Organization. Women assisted in the PPA model of care
and in the standard of care model were compared using the chi-square statistical test.

Results 4798 women were interviewed. Women in the PPA model of care had a higher proportion of labor

(53% x 24.2%, p value <0.001) and vaginal birth (32.7% x 11.3%, p value <0.001), but no significant differences were
observed in the proportion of women assisted by nurse-midwives during labor (54.8% x 50.1%, p value =0.191) and
vaginal birth (2.2% x 0.7%, p value =0.142). The implementation of recommended practices was adequate, except
the use of epidural analgesia for pain relief, which was intermediate. There was a greater use of recommended prac-
tices including “oral fluid and food", “maternal mobility and position’,"monitoring of labor”, “use of non-pharmacolog-
ical methods for pain relief”and “epidural analgesia for pain relief”in women assisted by nurse-midwives in relation
to those assisted only by doctors. Many non-recommended practices were frequently used during labor by nurse-
midwives and doctors.

Conclusions There was an increase in the proportion of women with labor and vaginal birth in the PPA model of
care and an appropriate use of recommended practices in women assisted by nurse-midwives. However, there was
no difference in the proportion of women assisted by nurse-midwives in the two models of care. The expansion of
nursing participation and the reduction of overused practices remain challenges.
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Plain Language Summary

therefore continue to be challenges.

Brazil has a high rate of cesarean sections with low participation of nurse-midwives in childbirth care. Nurse-midwife
care is associated with less use of interventions, lower proportions of cesarean sections and greater women'’s satisfac-
tion. In 2015, a quality improvement project, called the "Adequate Childbirth Project” (Projeto Parto Adequado, PPA),
was implemented in Brazilian private hospitals to reduce unnecessary cesarean sections. One of its components is the
expansion of nurse-midwives in labor and childbirth care. In this study, we evaluated the results of PPA on childbirth
care by nurse-midwives. Data were collected in 12 hospitals with interviews with 4798 women. Women assisted in
the PPA model of care had a higher proportion of labor and vaginal birth, but there was no increase in the propor-
tion of women assisted by nurse-midwives, neither during labor nor vaginal birth. The use of recommended practices
was adequate, except for the use of epidural analgesia, with greater use of some recommended practices in women
assisted by nurse-midwives compared to those seen only by doctors. However, we observed excessive use of non-
recommended practices during labor, both by doctors and nurses. We can conclude that there was an increase in the
proportion of women with labor and vaginal birth in the PPA model of care and a greater use of recommended prac-
tices in women assisted by nurse-midwives, but without an increase in the proportion of women assisted by nurses.
The expansion of nurse-midwives' participation in childbirth care and the reduction of non-recommended practices

Introduction

Brazil has almost universal coverage of hospital child-
birth care, with a model of care characterized by the
excessive use of interventions [1-3]. Cesarean-section
(CS) rates have increased systematically in the country
since the 1970s, and today more than half of the live-
births in Brazil occur by means of CS [4]. Considering the
characteristics of the population that can affect the cesar-
ean section rate, especially the number of women with
previous cesarean sections [5], the adjusted reference
rate for the Brazilian population would be 25-30%, which
therefore is half of the current values observed [6, 7].

CS rates differ between the public and private sectors,
reaching almost 90% of childbirths in the latter, being
determined not only by clinical factors, but by social
and economic determinants and by the organization of
obstetric care services [3, 8]. In the private sector, pre-
natal and childbirth care is usually provided by just one
doctor of the woman’s choice, with the possibility of
scheduling a cesarean section, according to her wishes
and/or the obstetrician’s recommendation [3, 9-11].
The participation of nurse-midwives and midwives in
childbirth care in this sector is very low, despite current
national legislation, which legally enables nurses to pro-
vide prenatal and childbirth care, and national and inter-
national recommendations to include these professionals
in labor and childbirth care [2, 12—15].

The National Supplementary Health Agency (Agén-
cia Nacional de Saiide Suplementar, or ANS), a regula-
tory agency linked to the Brazilian Ministry of Health
that is responsible for the health insurance sector in
Brazil [16], has been developing systematic actions to
improve the quality of obstetric and neonatal care and
to reduce the proportion of cesarean sections in the

private health sector [16]. One of these actions is the
“Adequate Childbirth Project” (Projeto Parto Adequado
or PPA), a quality improvement project that aims to
identify innovative and viable models of childbirth care
that value vaginal birth and reduce the proportion of
cesarean sections without clinical indication. This ini-
tiative also aims to offer women and babies efficient
care throughout pregnancy, labor, childbirth and post-
partum, considering the hospital structure, training of
the multidisciplinary team, evidence-based medicine
and socio-cultural-emotional conditions of a pregnant
woman and her family [16].

The PPA quality improvement project has four com-
ponents: governance, women’s participation, reor-
ganization of the model of care and monitoring of
indicators [17]. In each of the components, several
activities were defined to be implemented by the hospi-
tals that joined the program. One of the activities listed
in the “reorganization of the model of care” compo-
nent is the expansion of labor and vaginal birth care by
nurse-midwives and midwives, based on scientific evi-
dence that demonstrates greater satisfaction of women
and lower rates of interventions, especially of cesarean
sections without clinical indication, in models of care
involving these professionals [14, 18—20].

Women assisted by nurse midwives and midwives are
more likely to have a spontaneous vaginal delivery, have
fewer episiotomy, instrumental delivery, suffer less mis-
carriage, neonatal death or premature delivery. In con-
trast, there is no greater likelihood of adverse outcomes
for women and their babies when assisted by nurses
and midwives. Maternal satisfaction with information,
advice, explanations, place of delivery, preparation for
childbirth, pain relief and behavior of professionals are
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also present in the evaluation of care, showing positive
results in this care model [14].

The collaborative model of care, characterized by the
integration of a physician and a nurse-midwife in the
labor and childbirth care team, was proposed. In this col-
laborative model, a nurse-midwife is responsible for the
integral assistance to women of habitual risk, ensuring
the possibility of immediate referral to the obstetrician in
cases of complications; assistance to high-risk women is
provided in partnership with the obstetrician, due to the
increased risk of clinical and/or obstetric complications
during labor and childbirth [20].

The PPA was structured in three phases. Phase 1, devel-
oped between 2015 and 2016, aimed to test the interven-
tion and had the participation of 35 public and private
hospitals and 19 health insurance companies. Phase 2,
which started in 2017 and is still in progress, is charac-
terized by extending the project to a variety of healthcare
providers and companies. Finally, Phase 3, launched in
October 2019, aims to disseminate strategies to improve
the quality of childbirth care on a large scale, with the
possibility of including all maternities and health insur-
ance companies in Brazil [16, 17].

After the implementation of the PPA, an evaluative
study called “Healthy Birth” was conducted, with the
objective of assessing the degree of implementation of
the PPA activities, evaluating the variation of its effects,
comparing the effectiveness of the different models of
childbirth care, assessing the cost-effectiveness of the
PPA and identifying barriers and facilitators for the
implementation of the project [21]. Using data from the
“Healthy Birth” research, the objective of this study is to
evaluate the results of the PPA in the implementation and
adequacy of labor and childbirth care provided by nurse-
midwives in Brazilian private hospitals.

Methods

The “Healthy Birth” study is an evaluative, hospital-
based study with a sectional design that was carried out
between March and August 2017, six to eight months
after the end of the implementation of the first phase
of the PPA. Twelve private hospitals participated in this
study, and they were selected intentionally from the 35
hospitals (23 private and 12 public) that participated in
phase 1 of the PPA. These 12 hospitals were located in
three macro-regions of Brazil (South, Southeast and
Northeast). The selection criteria for hospitals, as well
as the sample size calculation, inclusion and exclusion
criteria for women, data collection and training of the
research team are described in Torres et al. [21]. In sum-
mary, approximately 400 women were included in each
of the 12 hospitals selected for the study. Face-to-face
interviews were carried out in the first 24 h after vaginal
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birth or CS and information was extracted from medi-
cal records after hospital discharge. Eligible women were
included sequentially until completing the planned sam-
ple in each hospital.

In this article, our exposure variable was the model of
care: the model of care recommended by the PPA, which
we call the “PPA model of care’, and the model of care
currently in place in private hospitals, which we call the
“standard of care model” The outcome variables were the
proportion of women who had spontaneous or induced
labor, the proportion of women assisted in collaborative
work of doctors and nurse-midwives, the proportion of
vaginal births, the proportion of vaginal births assisted by
nurse-midwives, and the adequacy of care provided dur-
ing labor, using the World Health Organization (WHO)
recommendations as a parameter [22, 23].

Women in the “PPA model of care” would be exposed
to the activities recommended by the quality improve-
ment project, which includes access to information
during pregnancy, visits to the maternity hospital, prep-
aration of the birth plan by the pregnant woman, assis-
tance during labor and childbirth care by doctors and
nurse-midwives working collaboratively, and use of evi-
dence-based practices. Women in the “Standard model
of care” would be assisted according to current practice
in Brazilian private hospitals, characterized by labor and
childbirth care by the same doctor who performs prena-
tal care, low participation of nurse-midwives, high pro-
portion of antepartum cesarean section and intensive use
of interventions in labor and childbirth care [8, 13, 15,
21].

In the first phase of the PPA, each hospital defined the
target population to be exposed to the quality improve-
ment project. In two hospitals the target population of
the PPA consisted of all primiparous women, in two hos-
pitals it consisted of women in Robson Groups [24] 1 to 4
and in eight hospitals it consisted of women admitted by
the hospital’s staff on duty (one of which was limited to
women in groups 1 to 4 of the Robson Ten Group Clas-
sification System and another to women without an ante-
rior uterine scar).

The classification of women in the “PPA model of care”
and in the “Standard of care model” was made based on
information obtained in the interview with the puerperal
woman—for the identification of women assisted by the
hospital team on duty or by external teams—and by med-
ical record data, for identification of primiparous women
and classification according to the Robson Group system.

In the first stage of data analysis, we describe and
compare the characteristics of women in the “PPA
model of care” and in the “Standard of care model” We
verified demographic (age, self-reported skin color),
socioeconomic (education; economic class [25], where
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women in class “A” represent those of the highest eco-
nomic level; marital status; paying jobs) and obstetric
(risk pregnancy, classification according to the Robson
Group system) characteristics. It was considered a risky
pregnancy when a woman had one of the following
conditions during pregnancy: hypertensive syndromes
(chronic hypertension, hypertension during pregnancy,
pre-eclampsia, eclampsia, HELLP syndrome), gesta-
tional and non-gestational diabetes, diagnosis of infec-
tion at admission hospital, placenta previa, placental
abruption, chronic heart, or liver or kidney disease.

In the second stage of the data analysis, we describe
the proportion of women assisted in the “PPA model
of care” and in the “Standard of care model” in each
hospital, as well as the proportion of women who
had spontaneous or induced labor, the proportion of
women assisted in collaborative work of doctors and
nurse-midwives, the proportion of vaginal births, and
the proportion of vaginal births assisted by nurse-mid-
wives according to the model of care.

For calculating the proportion of women assisted
in collaborative work, we used the number of women
assisted during labor by nurse-midwives, in isolation
and/or in collaboration with the medical team, as a
numerator in relation to the total number of women
who had spontaneous or induced labor. To calculate
the proportion of women with vaginal birth assisted by
nurse-midwives, we used the number of women with
vaginal birth assisted by nurses as a numerator in rela-
tion to the total number of women with vaginal birth.
For both indicators, we used hospital records as the
source of information.

In the third stage of the analysis, we estimated the
adequacy of assistance during labor, with the respec-
tive 95% confidence intervals (95% CI), using the World
Health Organization recommendations as a parameter
[22, 23]. The following practices were assessed:

(1) Recommended practices: companionship during
labor, oral fluids and food, maternal position and
mobility, monitoring of labor progression (digi-
tal vaginal examination and auscultation of fetal
heart rate), non-pharmacological pain relief meth-
ods, respect for a woman’s birth plan as a proxy of
respectful maternity care, and epidural analgesia for
pain relief; and

(2) Non-recommended practices: routine intravenous
fluid, routine amniotomy, enema on admission, per-
ineal/pubic shaving, cardiotocography during labor
in healthy pregnant women with spontaneous labor,
and use of oxytocin for prevention of delay in labor
in women receiving epidural analgesia.
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The following parameters were used to assess the ade-
quacy of recommended practices during labor: “satisfac-
tory’, if >75%; “Intermediate’; if in the range of 50-74%;
“Unsatisfactory’, if in the range of 25-49%; and “very
unsatisfactory’, if less than 25%. In the case of non-rec-
ommended practices, the parameters used were: “very
unsatisfactory’; if >75%; “Unsatisfactory’, if in the range
of 50—74%; “Intermediate’; if in the range of 25-49%; and
“satisfactory’, if less than 25% [26]. Due to the small num-
ber of vaginal births assisted by nurses, it was not pos-
sible to assess the adequacy of practices during vaginal
birth care.

Finally, we compared the care practices during labor
in women assisted in collaborative work in the “PPA
model of care” to those assisted in collaborative work in
the “standard of care model’; as well as the care practices
used in women in the “PPA model of care” comparing
women assisted in collaborative work to those assisted
only by doctors.

In the bivariate analyses, we verified differences
between proportions using the chi-square test with a sig-
nificance level of 0.05. This study used a complex sample
with the selection of hospitals and later of women. In
addition, the sample of women per hospital was fixed,
although the hospitals presented different numbers of
admissions for childbirth. For these reasons, data weight-
ing and design effect were used throughout the analysis.
We used the statistical program SPSS version 17 [27].

Results
A total of 4798 women were interviewed, 53.6% of whom
were assisted in the “PPA model of care” and 46.4% in
the “Standard of care model” Women in the “Stand-
ard of care model” were older, belonged to higher eco-
nomic classes, more frequently lived with a partner, and
had higher-risk pregnancies, while women in the “PPA
model of care” more often had paying jobs. Most women
in the “Standard of care model” belonged to group 5 of
the Robson Groups (multiparous women, with a single,
cephalic and term pregnancy with a previous uterine
scar), while in the “PPA model of care” Group 2 (primipa-
rous women, with a single, cephalic, term pregnancy and
induced labor or antepartum CS) was the most frequent.
There were no significant differences for the variables of
self-reported skin color and years of schooling (Table 1).
The proportion of women in the PPA model of care
ranged from 11.2 to 73.4% in the 12 hospitals, with the
highest value observed in one of the hospitals where
all women assisted by the hospital staff on duty were
included in the “PPA model of care” The proportion
of women with spontaneous or induced labour, who
were assisted in collaborative work by nurse-midwives
and doctors, and who had a vaginal birth varied among
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Table 1 Women's characteristics according to the type of model of care in private hospitals, Brazil, 2017
Characteristics of women “PPA model of care” “Standard of care p-value*
(N=2571) model” (N=2227)
n %  Cl95% n %  Cl95%
Age
<20 years 67 26 (2033) 16 0.7 (0.571.1) <0.001
20 to 34 years 1753 682 (65.9,704) 1315 590 (56.7,61.4)
35 years or older 750 292 (27.1;314) 896 403 (37.9/42.6)
Self-reported skin color
White 1733 674 (654,694) 1506 67.7 (65.7,69.7) 0.249
Black 136 53 (4463) 93 42 (3457)
Mixed 622 242 (224,26.0) 572 257 (24.0,27.6)
Asian 77 30 (224.7) 52 23 (163.3)
Indigenous 3 01 (0.0,03) 101 (00,02
Education
Elementary School 117 46 (3.95.5) 87 39 (3.247) 0.563
High school 997 390 (37.0/41.1) 862 388 (36.7,41.0)
University education 738 289 (26.7;31.1) 677 305 (283;32.7)
Postgraduate studies 702 275 (254;29.7) 596 268 (24.7,29.0)
Economic class
Class A 674 262 (242;283) 698 314 (29.2336) <0001
Class B 1414 550 (52.7,57.3) 1200 539 (51.556.2)
Class C 473 184 (1692000 324 146 (13.2,16.0)
Class D 9 04 (0.206) 5 02 (0.1,05)
Lives with a partner 2352 920 (90.7,932) 2123 956 (94.7,96.4) <0.001
Paying jobs 2075 812 (794829) 1718 773 (753;79.2) 0.004
Pregnancy complications 514 200 (182219 532 239 (220259 0.005
Robson classification
Group 1 (nulliparous, single fetus, cephalic,> 37 weeks and spontaneous labor) 718 279 (25.8;30.1) 99 44 (3852 <0.001
Group 2 (nulliparous, single fetus, cephalic, > 37 weeks and induced or cesarean sec- 1148 446 (423;47.0) 355 160 (14.817.2)
tion before labor)
Group 3 (Multiparous, without previous cesarean section, single fetus, 182 7.1 (6.0:83) 68 3.1 (2439)
cephalic, > 37 weeks and spontaneous labor)
Group 4 (Multiparous, without previous cesarean section, single fetus, 101 39 (3.1;5.0) 838 40 (3.248)
cephalic,> 37 weeks, Induced labor or cesarean section before Labor)
Group 5 (Anterior cesarean section, single fetus, cephalic, > 37 weeks) 146 5.7 (5.0,6.5) 1072 482 (45.8,50.5)
Groups 6 to 9 (nulliparous and multiparous with single and pelvic fetuses; all multiple 120 4.7 (3.9,5.6) 283 127 (11.1;145)
pregnancies; fetuses in a transverse or oblique situation)
Group 10 (All single gestation, cephalic, < 37 weeks, including previous cesarean 156 6.1 (5.2,7.1) 262 11.7 (102,13.5)
section)

*Statistical method used: Pearson'’s chi-square

hospitals and models of care. Less than 2% of women
had a vaginal birth assisted by a nurse. Significant differ-
ences between the two models of care were observed for
the proportion of women in labor and the proportion of
women with vaginal birth, with higher values in the PPA
model of care (Table 2).

All practices recommended by the WHO [22, 23] had
satisfactory performance in women in the “PPA model of
care” assisted in collaborative work, except for “epidural
analgesia’, which presented intermediate performance.

Women assisted in collaborative work in the “Standard
of care model” had intermediate performance for “oral
fluid and food’, “use of non-pharmacological methods”
and “epidural analgesia” (Table 3). Women assisted in
collaborative work in the “PPA model of care” had a sig-
nificantly higher frequency of “companionship during
labor” and “monitoring of labor progression” than those
assisted in collaborative work in the “Standard of care
model”. Regarding non-recommended practices, “enema
on admission” and “perineal/pubic shaving” presented
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Table 2 Labor and childbirth care in 12 hospitals participating in the "Adequate Chidbirth Project’, Brazil 2017

Hospital n Proportion of the Proportion of women  Proportion of women Proportion of women Proportion of women
women population with spontaneous or  assisted during labor  with vaginal birth with vaginal birth
induced labor by nurse and physician assisted by nurses
in collaborative work
PPA SoCmodel PPA SoCmodel PPA SoCmodel PPA SoCmodel PPA SoC model
model of model of model of model of model of
care care care care care
1 222 297 703 63.6 258 952 875 34.8 109 43 0.0
2 151 112 88.8 56.2 194 0.0 6.7 31.2 59 0.0 0.0
3 287 321 679 739 17.5 15 59 57.1 5.1 0.0 0.0
4 217 583 417 60.3 322 4.2 40 43.7 18.7 18 59
5 187 455 545 718 18.6 94.8 929 54.1 9.8 0.0 0.0
6 561 626 374 420 30.0 27 64 205 16.7 14 0.0
7 325 520 48.0 64.5 205 14.5 1.1 381 7.1 0.0 0.0
8 599 568 432 56.5 279 88.2 97.7 388 9.7 0.8 0.0
9 323 734 266 547 4.7 68.9 100 329 23 130 0.0
10 324 460 54.0 533 224 44.6 48.1 329 10.9 20 0.0
11 1098 585 41.5 509 26.0 63.1 554 29.1 10.8 0.0 0.0
12 504 590 41.0 413 295 953 81.1 26.8 22.7 38 2.1
Total 4798 536 464 53.0° 24.2° 54.8° 50.1° 32.7° 11.3° 2.2¢ 0.7

SoC model = Standard of care model

Definition of the PPA model of care population: Hospitals 1, 2, 3, 7, 9 and 10 =admission and birth care by hospital team on duty; Hospitals 4 and 8 =Robson groups 1
to 4; Hospital 5 = primiparous and multiparous without previous uterine scar, admitted by hospital team on duty; Hospitals 6 and 12 = primiparous women; Hospital

11 =Robson groups 1 to 4, childbirth care by hospital team on duty
?p<0.001

bp=0.191

€ p=0.142, chi-square statistical test

satisfactory parameters in both models, being even less
frequent in the “PPA model of care” The performance of
“fetal cardiotocography during labor in healthy pregnant
women with spontaneous labor” presented an interme-
diate parameter; while “routine intravenous fluid” and
“routine amniotomy” presented unsatisfactory parame-
ters; and “use of oxytocin for prevention of delay in labor
in women receiving epidural analgesia’, very unsatisfac-
tory parameters, without significant differences between
the two models of care (Table 3).

Among women assisted only by doctors in the “PPA
model of care’, the use of “oral fluid and food’; “non-phar-
macological pain relief” and “epidural analgesia for pain
relief” had intermediate performance, with significantly
higher proportion of “oral fluid and food’, “maternal
mobility and position’; “monitoring of labor progression’,
“non-pharmacological pain relief” and “epidural analgesia
for pain relief” in women assisted in collaborative work
during labor. There were no significant differences in
relation to “companionship during labor” and “respected
birth plan” (Table 4). The non-recommended practices
were frequent and had no significant difference according
to the type of professional that provided assistance dur-
ing labor, except the use of “enema on admission’, which

was satisfactory and used even less frequently in women
assisted in collaborative work (Table 4).

Discussion

The results of this study show that women assisted in
the “PPA model of care’, when compared to the “Stand-
ard of care model’, had a significantly higher propor-
tion of induced or spontaneous labor and vaginal birth,
but without significant differences in the proportion of
women assisted in collaborative work during labor and in
the proportion of vaginal births assisted by nurses.

When compared to a national survey on pregnancy
and childbirth carried out between 2011 and 2012, there
was an increase in the proportion of women assisted in
collaborative work during labor in private hospitals,
almost twice as much as that observed previously (51.9%
vs 28.7%) [28]. In addition, although the proportion of
women assisted in collaborative work has not shown a
significant difference in the two models of care, in abso-
lute numbers more women benefited from the assistance
provided by nurse-midwives in the “PPA model of care’,
as the proportion of women in labor in this model of care
was higher than in the “Standard of care model”
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Table 3 Care practices during labor according to the model of care, Brazil, 2017
Care practices Collaborative work during labor p value*
PPA model of care Standard of care model
n % Cl95% n % Cl 95%
Recommended practices
Companionship during labor 593 983 (97.1:99.0) 147 946 (87.5,97.8) 0.019
Oral fluid and food 397 720 (67.2,76.3) 93 65.9 (55.7,74.8) 0.248
Maternal mobility and position 487 93.1 (90.0,95.4) 119 926 (85.9:96.3) 0.860
Monitoring of labor progression 407 97.2 (94.5:98.6) 111 91.1 (83.6,95.4) 0.011
Non-pharmacological pain relief 474 734 (69.0;77.4) 118 66.1 (57.2,73.9) 0.113
Respected birth plan? 108 936 (85.9,97.3) 33 925 (81.9,97.1) 0.792
Epidural analgesia for pain relief 417 64.6 (60.3,68.7) 98 55.1 (46.2,63.8) 0.055
Non recommended practices
Routine intravenous fluid 319 49.5 (44.8;54.3) 83 46.4 (37.7,554) 0.550
Routine ammo‘[omyb 176 64.1 (56.7;70.9) 35 584 (42.7,72.6) 0.510
Enema on admission 0 - - 2 1.1 (0.2,5.1) 0.018
Perineal/pubic shaving 23 36 (2.0,6.3) 15 85 (4.2,16.2) 0.052
Use of oxytocin for prevention of delay 297 71.2 (65.4;76.3) 72 738 (63.0;82.3) 0.652
in labor in women receiving epidural
analgesia
Cardiotocography during labor in 118 319 (26.3;38.0) 37 30.2 (21.0:41.3) 0.781
healthy pregnant women with sponta-
neous labor

Collaborative work during labor =labor assisted by nurse-midwife or nurse-midwife and a doctor

" Statistical method used: Pearson’s chi-square

2 Among women who prepared a birth plan (17.9% in the PPA model of care and 20.2% in the standard of care model)

b Only in women without spontaneous rupture (n =60 in the Standard of care model, n=274 in the PPA model of care)

The use of recommended practices among women
assisted in collaborative work was high in both models of
care, which is consistent with the available evidence on
childbirth care provided by nurse-midwives [14, 15, 20].
The only practice with intermediate implementation in
the “PPA model of care” was the use of epidural analgesia
for pain relief, but its evaluation was limited by the lack
of data related to the woman’s request for analgesia, and
it is not possible to verify whether the lower use was due
to not requesting analgesia, insufficient provision of this
method or both.

However, data prior to the implementation of the PPA
quality improvement project are not available, and it can-
not be ruled out that the PPA has influenced care more
broadly, and not only in the population exposed to the
project, increasing the use of recommended practices
throughout the entire population of the hospital. In addi-
tion, there was a significant difference in the use of some
practices, for example, less use of “enema on admission’,
and greater presence of “companionship during labor”
and “monitoring of labor progression” in the “PPA model
of care”. This suggests that the assistance in collaborative
work may have been improved by the PPA, resulting in a
greater offer of recommended practices, which is already

considered satisfactory for most of the women assisted in
collaborative work in the “Standard of care model”

Among all the women in the “PPA model of care”
who were assisted either in collaborative work or only
by doctors, there was a satisfactory or intermediate use
of recommended practices in labor. This is consistent
with the results of a study that compared the care pro-
vided in hospitals participating in the PPA with private
hospitals evaluated in the study “Birth in Brazil’, which
showed a significant increase in the use of recommended
practices during labor in women assisted in the PPA in
hospitals, although not all of them reached a satisfac-
tory level [28]. In the comparison between assistance in
collaborative work and that provided only by doctors,
there was greater access to “oral fluid and food’, “mater-
nal mobility and position’, “monitoring of labor progres-
sion’, and “non-pharmacological methods” and “epidural
for pain relief” among women assisted in collaborative
work. These results are in line with other national [15,
20] and international [14] studies, where the collabora-
tive work during labor was associated with greater use
of recommended practices that can offer greater comfort
to women and favor a more positive experience of labor
[20].
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Table 4 Care practices during labor in women assisted in the PPA model of care, Brazil, 2017

Care practices Collaborative work during labor Doctor p-valor*

n % 1C 95% n % 1C 95%

Recommended practices
Companionship during labor 593 98.3 (97.1:99.0) 476 98.7 (97.5:99.4) 0.530
Oral fluid and food 397 72.0 (67.1,76.3) 250 535 (48.4;58.5) <0.001
Maternal mobility and position 487 93.1 (90.0,95.4) 329 86.9 (82.5:90.4) 0.008
Monitoring of labor progression 407 97.2 (94.5:98.6) 425 935 (90.5,95.6) 0.030
Non-pharmacological pain relief 474 734 (69.0;,77.4) 332 62.2 (57.4,66.8) <0.001
Respected birth plan® 108 936 (85.9,97.2) 84 97.7 (92.6,99.3) 0.150
Epidural analgesia for pain relief 417 64.6 (60.3,68.8) 298 56.0 (51.5,60.3) 0.007

Non recommended practices
Routine intravenous fluid 319 49.5 (44.8,54.3) 266 499 (45.5,54.3) 0919
Routine ammotomyb 176 64.1 (56.7;70.9) 140 63.1 (56.0:69.8) 0.855
Enema on admission 0 0.0 - 8 16 (0.7:3.4) 0.006
Perineal/pubic shaving 23 36 (2.0,6.3) 25 46 (2.8;,7.6) 0.505
Use of oxytocin for prevention of delay 297 712 (65.4;76.3) 219 737 (67.4:79.1) 0.540
in labor in women receiving epidural
analgesia
Cardiotocography during labor in 118 319 (26.3;38.1) 106 28.1 (22.9;33.9) 0.358
healthy pregnant women with sponta-
neous labor

Collaborative work during labor =labor assisted by a nurse-midwife or nurse-midwife and doctor;

" Statistical method used: Pearson’s chi-square

2 Among women who prepared a birth plan (17.9% collaborative work, 16.0% doctors)

b Only in women without spontaneous rupture (n =274 in assistance in collaborative work; n =222 in assistance only by doctors)

There was a high use of non-recommended practices
regardless of the model of care (PPA or standard of care
model) or the professional who provided care during
labor (collaborative work or doctors), with only “enema
on admission” and “perineal/pubic shaving” showing sat-
isfactory results. Such findings are similar to a previous
study that encountered the routine use of practices such
as venous infusion and use of amniotomy and oxytocin
during labor by both doctors and nurses [15]. However,
they differed from a previous study carried out in four
public Brazilian hospitals, where the collaborative work
was associated with reduced use of amniotomy [20].

The observed result of satisfactory use of recom-
mended practices, although there is still excessive use
of non-recommended practices, both in the “PPA model
of care” and in the “standard of care model’, suggests a
greater facility of incorporating recommended practices
than abandoning practices that were once used routinely
but are no longer recommended. An English cohort
study, which compared maternal and perinatal outcomes
and labor interventions according to birthplace, con-
cluded that women assisted in the hospital setting are
exposed to more interventions than those who choose
other types of birthplace, such as birth centers and home
births [29]. Institutional factors such as structure and

physical spaces, and rigid protocols, as well as aspects
related to the culture and organization of the health sys-
tem can hinder or facilitate a less interventionist practice
by health professionals in general [18, 20, 30].

The higher proportion of vaginal births in the PPA
model of care is an important result, but it should be ana-
lyzed with caution, as we found that women in the PPA
were younger, had lower frequency of pregnancy compli-
cations, and most of them belonged to Robson Groups 1
to 3, where lower rates of CS are expected. In the “Stand-
ard of care model’, most women belonged to Robson
Groups 5 and 2, which are the groups that contribute
most to the rate of CS in Brazilian private hospitals [31].
However, other studies suggest that childbirth care prac-
tices changed after the implementation of the PPA, and
that the increase in the proportion of vaginal births was
not the result of a more overall change in the private sec-
tor [17, 28].

The proportion of vaginal births assisted by nurse-
midwives was very low, only 2.2% in the “PPA model
of care’, without a significant difference between the
two models of care. Results of a national study carried
out between 2011 and 2012 also showed low participa-
tion of nurse-midwives in childbirth care: of the 48%
of vaginal births in public and private services, only
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16.2% were assisted by nurses [15]. The Northern and
Southeastern regions recorded the highest frequency
of childbirth assistance by nurses, but for different rea-
sons. While in the Northern region the greater partici-
pation of nurses is related to the higher occurrence of
non-hospital births, which are also assisted by tradi-
tional midwives, and the lack of medical professionals,
in the Southeastern region the greater role of nursing
is due to the implementation of humanization pro-
cesses of care in the pregnancy-puerperal cycle that has
occurred since the 1990s, with the inclusion of nurse-
midwives in the childbirth model of care, mainly in
public services [4, 13, 15, 32].

More favorable results were found in an evaluation
conducted between 2016 and 2017 [33] in Brazilian pub-
lic hospitals that are part of the “Stork Network” [34], a
policy that aims to ensure women the right to reproduc-
tive planning and the improvement of humanized care
during pregnancy, childbirth and the puerperium in pub-
lic services of the Brazilian Unified Health System. In this
assessment, it was found that more than a third of vaginal
births were assisted by nurses, in contrast to the 16.5%
found in public maternity hospitals between 2011 and
2012 [15]. Despite these advances, the authors emphasize
that the childbirth care provided by nurses is still insuf-
ficient, which they attribute to barriers and difficulties for
the implementation of childbirth care by nurse-midwives
that can be attributed to the still insufficient investment
in the training of these professionals, to the low salaries,
and to the low hiring rate of nurse-midwives by public
hospitals and an even lower one by private hospitals. In
addition, the authors point out the obstetricians’ resist-
ance to collaborative work and the disputes expressed
by the federal and regional professional councils of
medicine.

The low rate of participation of nurse-midwives and
midwives in childbirth care in Brazil is the result of his-
torical and social construction, which begins with the
medicalization of childbirth in the twentieth century,
based on Brazilian medical publications that were essen-
tial to increase the visibility of the actions of doctors and
to convince the lay public about the effectiveness of med-
icine [35, 36]. With childbirth becoming an increasingly
difficult and risky event, specialized medical assistance
became indispensable as a way to identify any variation
in normality early and correct its defects [37].

However, more recent studies [38—40] show that in
order to ensure efficient and effective care in obstetrics it
is necessary that nurse-midwives and midwives are part
of the staff within a functional health system [41] which
has a qualified health workforce with appropriate skills.
This is an important step to ensure that women have
access to a quality midwifery service that can provide
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maternal and newborn health interventions and preven-
tive health care strategies [42].

The expansion of the participation of nurse-midwives
and midwives in labor and childbirth care in Brazilian
hospitals therefore depends on a sociological and cul-
tural change, deconstructing the notion that a doctor is
the only professional trained to monitor pregnancy and
childbirth. In addition, there are structural and organiza-
tional barriers to overcome [30, 43]. To have a real impact
on care, the WHO recommends that countries should
have at least one qualified midwife for every 125 births
per year [44]. It is estimated that the Brazilian popula-
tion will grow by 12%, totaling 222.7 million by 2030.
Thus, obstetrics services must attend 4.5 million preg-
nancies per year by 2030, to guarantee universal access to
maternal and child care. Currently, 2049 nurse midwives
are registered with the Brazilian Nursing Council [45].
Therefore, the low number of available nurse-midwives is
in itself a limiting factor for the expansion of childbirth
care by nurse-midwives.

Differences in the organization of childbirth care in
Brazilian public and private hospitals may also partially
explain the best results observed in childbirth care by
nurse-midwives in the public sector [1, 46]. This sector
presents organization similar to that of many European
countries, with childbirth care provided by a professional
linked to the hospital who is paid according to the work-
load, and not to the production of services [1]. In the
private sector, prenatal and childbirth care is usually pro-
vided by just one doctor of the woman’s choice [32]. This
difference in the organization of public and private ser-
vices plays a major role in the women’s preference for the
type of birth [10] and influences the childbirth model of
care, marked by the insufficient presence of nurse-mid-
wives and midwives [3].

Finally, in both sectors, the Brazilian model of child-
birth care is marked by the overvaluation of technol-
ogy, a hierarchical system of care, rigid routines, strictly
medical responsibility and authority, in addition to the
excessive use of clinical interventions and less female
protagonism [1, 13, 47, 48]. Such characteristics make
it difficult to insert nurse-midwives and midwives in
the childbirth scenario, and even more, to respect their
autonomy [30, 43].

This study has some limitations. Most of the practices
were evaluated based on data from medical records and
there is a possibility of differential information bias if the
quality of the records varies according to professional
category. Not all practices contained in the WHO docu-
ment have been evaluated due to the lack of available
information, which limits the assessment of the care pro-
vided. In addition, some practices, such as “monitoring of
labor progression” and “Cardiotocography during labor
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in healthy pregnant women with spontaneous labor”
have limitations in their measurement. For the first, we
considered the presence of monitoring records of labor
progression (digital vaginal examination and auscultation
of fetal heart rate), as these records allow assessing the
well-being of a woman and her baby. However, we do not
have information on the monitoring interval, for exam-
ple, for cervical dilation, which should be done every 4 h
[23]. We also did not identify the partogram model used
and whether warning and action lines were used, which
is currently not recommended [23]. For these reasons, it
is possible that the adequacy of this practice is overesti-
mated. Regarding the variable called “cardiotocography
during labor in healthy pregnant women with spontane-
ous labor’, the main limitation is the lack of information
regarding the type of use (whether or not the use is con-
tinuous), which may have overestimated inappropriate
use. The hospitals included in this study were selected
according to a convenience sample, and the results found
cannot be extrapolated to the set of hospitals that are
part of the PPA. However, the results are consistent with
the literature on the subject in national and international
publications. Finally, the small number of vaginal births
assisted by nurses prevented the assessment of the ade-
quacy of practices during childbirth, thus a gap in knowl-
edge remains.

Conclusions

The results of this study show an increase in the propor-
tion of women with spontaneous or induced labor, with
vaginal birth and with appropriate use of recommended
practices in the “PPA model of care” However, the pro-
portion of women assisted by nurse-midwives during
labor and vaginal birth did not differ between the two
models of care, and the use of non-recommended prac-
tices is still high.

The PPA is a quality improvement project that is still
in progress and the observed results suggest the need for
improvements, especially the expansion of nursing par-
ticipation in labor and childbirth care, the latter being
practically nonexistent, and the increase in the use of rec-
ommended practices during labor and the reduction in
the use of non-recommended practices.

With all these challenges still present, we consider that
the PPA is a promising strategy to reverse the increase in
the rate of cesarean sections, through an innovative and
viable model of childbirth care, that can be applicable to
other countries with excess CS rates [17].

Future studies should investigate how the low insertion of
nurse-midwives affects the autonomy of these professionals
in the care provided to women and babies, as well as how
the PPA and similar quality improvement projects could
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strengthen strategies that support nurse-midwives and
midwives and improve overall childbirth care outcomes.
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