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Abstract

Background: The rate of cesarean delivery (CD) in Brazil has increased over the past 40 years. The CD rate in public
services is three times above the World Health Organization recommended values. Among strategies to reduce CD,
the most important is reduction of primary cesarean. This study aimed to describe factors associated with CD
during labor in primiparous women with a single cephalic pregnancy assisted in the Brazilian Public Health System
(SUS).

Methods: This study is part of the Birth in Brazil survey, a national hospital-based study of 23,894 postpartum
women and their newborns. The rate of CD in primiparous women was estimated. Univariate and multivariable
logistic regression was performed to analyze factors associated with CD during labor in primiparous women with
a single cephalic pregnancy, including estimation of crude and adjusted odds ratios and their respective 95 %
confidence intervals.

Results: The analyzed data are related to the 2814 eligible primiparous women who had vaginal birth or CD during
labor in SUS hospitals. In adjusted analyses, residing in the Southeast region was associated with lower CD during
labor. Occurrence of clinical and obstetric conditions potentially related to obstetric emergencies before delivery,
early admission with <4 cm of dilatation, a decision late in pregnancy for CD, and the use of analgesia were
associated with a greater risk for CD. Favorable advice for vaginal birth during antenatal care, induction of labor,
and the use of any good practices during labor were protective factors for CD. The type of professional who
attended birth was not significant in the final analyses, but bivariate analysis showed a higher use of good practices
and a smaller proportion of epidural analgesia in women cared for by at least one nurse midwife.

Conclusions: The CD rate in primiparous women in SUS in Brazil is extremely high and can compromise the health
of these women and their newborns. Information and support for vaginal birth during antenatal care, avoiding
early admission, and promoting the use of good practices during labor assistance can reduce unnecessary CD.
Considering the experience of other countries, incorporation of nurse midwives in childbirth care may increase the
use of good practices during labor.
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Background

In modern obstetrics, cesarean delivery (CD) as a safe
form of birth is responsible for reducing maternal and
neonatal mortality [1]. However, Ye et al. [2] have shown
that increasing the CD rate above 10 % shows no benefit
to the woman or the newborn, and may be associated
with maternal and neonatal complications and increased
health system costs [3]. Unnecessary CD may also com-
promise the reproductive future of women [4].

The CD rate in Brazil has increased in a steadily man-
ner over the previous past 40 years, and from 38 % in
2000 to 50.6 % in 2009 when this surgery became the
main mode of delivery in the country [5]. In 2013,
56.6 % of births were CD [6], and a study conducted by
the World Health Organization (WHO) estimated that
in Brazil in 2008 there were approximately 1,000,000
unnecessary CDs [7].

In Brazil, although the CD rate in private hospitals is
the highest, in public services, it is approximately three
times above the recommended rate [4]. The Brazilian
Public Health System (SUS) is publicly funded, free of
any cost and had a CD rate of 37,1 % in 2010. The
Private Health System participate complementary in the
health assistance, is responsible for almost 20 % of all
births and had a CD rate of 63,6 % in the same year [5].

The obstetric model of care delivery has been iden-
tified as one of the causes for the increase in CD rate
[8-10]. In Brazilian hospitals, the use of good practices
in delivery care is still quite low, despite evidence that
these practices are associated with lower intervention
rates, higher maternal satisfaction, and good perinatal
outcomes [11].

In primiparous, whose labor and delivery tend to be
longer, the occurrence of CD and other maternal and
perinatal outcomes is directly related to the quality of
care. A study by Leal et al. [11] showed that in Brazil,
primiparous women were admitted earlier and were
more exposed to hospital intervention during labor and
birth compared with multiparous women. Different au-
thors have highlighted the key role of reducing primary
cesarean to reduce CD rates [12].

The objective of this study was to estimate the rate of
elective and intrapartum CD in primiparous women
with a singleton pregnancy and a fetus in the vertex
presentation assisted in the Brazilian Public Health Sys-
tem (SUS) and describe the factors associated with CD
during labor and childbirth care.

Methods

This study is part of the Birth in Brazil survey, a national
hospital-based study of a sample of postpartum women
and their newborns that was conducted between February
2011 and October 2012. Hospitals with 500 or more
annual deliveries were selected and stratified according to
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region, location (state capital or non-capital city), and type
of healthcare (private, public, and mixed). A total of
23,894 postpartum women were interviewed in 266 hospi-
tals that were distributed in all Brazilian states. Further
details regarding the sample design have been reported by
Vasconcellos et al. [13]. In the first phase of the study,
face-to-face interviews were conducted with the post-
partum women during their hospital stay and data were
collected from the mother’s and newborn’s medical re-
cords. Hand-held maternity notes were photographed.
Further details on data collection were provided by do
Carmo Leal et al. [14].

Data from primiparous women who had a single birth
with the fetus in cephalic presentation born alive, or as a
stillbirth after 22 weeks of pregnancy and assisted in the
SUS were analyzed. Women who self-reported as “East
Asian” or indigenous were excluded because of the small
proportion of these participants in the sample (1.1 and
0.4 % of the sample total, respectively). Univariate and
unconditional multivariable logistic regression analysis
of factors associated with intrapartum CD in primipar-
ous women who were assisted in the SUS were made
using a theoretical model with three levels of hierarchy
[15] (Fig. 1). On the distal level, maternal sociodemo-
graphic variables were included as follows: “maternal
age” (12—-19 years, 20—34 years, or >35 years); “schooling
level” (up to 7 years, 810 years, 11-14 vyears, and
>15 years of school attendance); “self-reported skin
color” (white, black, or brown); “paid work” (yes or no);
“relationship status” (living or not with partner); and
“macro region of Brazil” (North, South, Northeast,
Southeast, and Midwest). On an intermediate level, the
characteristics of pregnancy, use of antenatal care
(ANC), and childbirth care services-related variables
were included as follows: “adequacy of ANC” (consider-
ing a minimum of seven consultations and routine
exams for a term pregnancy, adjusted for gestational age
at birth assessed according to national protocols [16]);
“clinical or obstetric conditions potentially associated
with obstetric emergencies before childbirth” (placenta
previa, placental abruption, hypertensive syndromes, dia-
betes, maternal infection, and HIV infection); “women
assisted at the linkage maternity” (if the woman was
assisted at reference maternity for childbirth care as
guidance provided by ANC, yes or no); “search for child-
birth care services before hospital admission” (search of
more than one maternity service during labor for child-
birth care, yes or no); “ANC counseling favorable for va-
ginal delivery” (yes or no); and “decision on the type of
delivery at the end of pregnancy” (if at the end of preg-
nancy during antenatal care the woman had already
decided for a type of birth; no, yes vaginal birth, yes
cesarean delivery). On the proximal level, we included
variables that were associated with labor and the mode
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- Decision on the type of
delivery at the end of
pregnancy
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- Skin color - Clinical or obstetrical induced
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- Paid work = | associated with obstetric = | with childbirth was the same
- Relationship emergencies before as for ANC
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- Search for childbirth care - At least one midwife during Cesarean section
services before admission to assistance with labor
hospital - Use of a venous catheter
- ANC counseling favorable - Use of spinal or epidural
for vaginal delivery analgesia

Fig. 1 Hierarchical model of analyses of primiparous women with a single cephalic pregnancy

of birth: “spontaneous or induced labor”; “the same
professional provided assistance during ANC and child-
birth care” (yes or no); “cervical dilatation at admission”
(<4 cm—early admission or = than 4 cm); “use of any of
the good practices during labor” (eating, mobility, use of
nonpharmacological pain relief, presence of companion-
ship, and monitoring progress of labor using a partogram);
“presence of at least one nurse midwife during assistance
with labor “(yes or no); “use of a venous catheter” (yes or
no); and “use of spinal or epidural analgesia” (yes or no).
The outcome was the mode of delivery (vaginal birth or
CD during labor). CDs were classified based on informa-
tion recorded in hospital files. CDs were defined as intra-
partum if the woman had a spontaneous or induced labor
and underwent cesarean section when uterine dilatation
was at least 4 cm [17]. All other CDs were classified elect-
ive, no matter the duration of labor or the indication of
the CD. The variables “clinical or obstetrical conditions
potentially associated with obstetric emergencies before
childbirth”, “spontaneous or induced labor”, “cervical dila-
tation at admission”, “monitoring progress of labor using a
partogram”, “presence of at least one midwife during as-
sistance with labor ““use of a venous catheter”, “use of
spinal or epidural analgesia” and “type of birth” were
based on information recorded in hospital files. All other
variables were self-reported by woman during the inter-
view. Forceps deliveries were analyzed together with other
vaginal births because of their small number (1 %). There
were no vacuum deliveries.

Univariate analysis was used to estimate the un-
adjusted odds ratio (OR) and 95 % confidence interval
(95 % CI). In the first multivariable model, all distal
variables were included. Variables of the distal level with

a significance level estimated as lower than 0.20 were
included in the second model, which also included all of
the variables of the intermediate level. In the third
model, distal and intermediate variables with a signifi-
cance level estimated as lower than 0.20 and the prox-
imal variables were included. All variables with a
significance level of <0.05 and some variables of interest
according to the theoretical model were retained in the
final multivariable model. The results from the final
multivariable model are expressed as adjusted ORs with
their corresponding 95 % ClIs.

To analyze the association of the use of good practices
during labor and the use of spinal or epidural analgesia
with the professional who assisted labor, the chi-square
test was used to determine differences between propor-
tions with a significance level of <0.05.

In all of the statistical analyses, the complex sampling
design was taken into consideration. Data weighting was
calculated according to the inverse of the probability of
inclusion of each puerperal woman in the sample. To
ensure that the distribution of puerperal women who
were interviewed was similar to that observed among
the births in the population sampled in 2011, a calibra-
tion procedure was used in each selection stratum [13].
The weighting and calibration procedure have been used
for all data (numbers and percentage) presented in this
study.

Analyses were performed using IBM SPSS software
version 20.0 (IBM Corp., Armonk, USA).

This study was approved by the Research Ethics
Committee of ENSP/Fiocruz, under report no. 92/2010.
Care was taken to ensure privacy and confidentiality
regarding the information collected from the women.
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Informed consent was obtained before the interview
through the use of a informed consent statement.

Results

From the 23,894 women interviewed in the Birth in
Brazil survey, 9838 (41.2 %) were attended in SUS
hospitals. From a total of 4298 primiparous women who
delivered in SUS hospitals 4079 (96,1 %) had a single
pregnancy with cephalic presentation. Of these, 1592
(39 %) underwent CD, most of the surgeries (1134,
27.8 %) occurred before onset of labor and 131 (3.2 %)
had an indication for CD at the moment of admission to
hospital. The number of primiparous women with a
single cephalic gestation who had an indication for CD
during labor was 327 (11,6 % of eligible women). The
analyzed data are related to the 2814 primiparous
women with a singleton pregnancy and a fetus in ceph-
alic presentation who had vaginal birth or CD during
labor in SUS hospitals. Figure 2 summarizes the distri-
bution of pregnant women who were assisted in SUS
hospitals.

Almost half (47,7 %) of the respondents were up to
19 years old, 51 % were between 20 and 34 years and
only 1 % were 35 years or older. The majority (65.2 %)
of women self-reported their skin color as brown, had
up to 8 years of education (58.1 %), lived with a partner
(71.9 %), and had no paid work (73.7 %). Most primipar-
ous women lived in the Northeast region (37.7 %) followed
by the Southeast (36.6 %), the North (12.7 %), the South
(6.7 %), and the Midwest (6.3 %).

Almost all (99 %) primiparous women had had ANC,
while only 7.2 % had their ANC considered appropriate
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when assessed according to the criteria proposed in the
national protocol [15]. Most (77 %) primiparous repor-
ted that they were assisted at the linkage maternity and
19.4 % had to search for childbirth care services before
admission to hospital. Clinical and obstetric conditions
potentially related to obstetric emergencies before deliv-
ery were present in 13.2 % of primiparous women and
4.5 % of them had already opted for CD in late preg-
nancy. Counseling was favorable for vaginal birth during
ANC to 72,1 % of primiparous women and 61.2 % had
opted for a vaginal birth in late pregnancy. Approxi-
mately 17 % of primiparous women had their labor in-
duced, 1.9 % were cared for by the same professional
during ANC and childbirth, and 37.6 % had early admis-
sion to the maternity with <4 cm of cervical dilatation.
Whilst being cared for during labor, 85 % of the prim-
iparous women had access to at least one good practice
(30.4 % had received fluids or food, 48 % were able to
ambulate, 36.4 % used some non-pharmacological pain
relief, in 52.6 %, a partogram was used to monitor labor,
and 56.4 % had companionship of her choice). A venous
catheter was sited in 67.9 % of primiparous women,
9.3 % made use of analgesia, and 18.7 % had assistance
with at least one midwife whilst being cared for labor.

Among all of the distal factors analyzed, only the
mother’s region of residence showed a significant differ-
ence according to the main outcome of CD during labor.

Primiparous women living in the Southeast region had
a rate of 6.7 % for CD, followed by residents of the
Northeast with a rate of 13.9 %, 14 % in the Northern
region, 15.3 % in the Southern region, and the highest
rate of 18.6 % in the Midwest region (Table 1).

-

TOTAL WOMEN IN BIRTH IN
RAZIL

TOTAL DELIVERED IN 9838
PUBLIC HEALTH SYSTEM 9IRS

4298

TOTAL PRIMIPAROUS (SRS

PRIMIPAROUS SINGLE
GESTATION

TOTAL MULTIPAROUS R
+56,3%

Fig. 2 Distribution of women in the study sample according to place of delivery, parity and other obstetric categories

327 *2487
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Table 1 Maternal variables of primiparous women assisted during labor in public hospitals, Brazil, 2011-2012 (N = 2487)
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Mode of delivery

Cesarean during labor Vaginal delivery p value *
N % N %
Sociodemographic variables
Maternal age (years) 12-19 144 10.7 1198 89.3 0372
20-34 180 12.5 1264 87.5
235 3 10.7 25 89.3
Self-reported skin color White 69 104 595 89.6 0415
Black 27 9.2 267 90.8
Brown 223 124 1569 87.6
Schooling level 0-7 years 81 1.1 650 889 0.753
8-10 years 98 109 803 89.1
11-14 years 141 12.5 984 87.5
15 or more 6 115 46 88.5
Paid Work Yes 89 12.1 649 879 0.728
No 237 114 1836 88.6
Relationship status Not living with partner 83 10.5 708 89.5 0421
Living with partner 243 12.0 1777 88.0
Macro region of Brazil North 50 14.0 308 86.0 0.037
Northeast 147 139 913 86.1
South 29 15.3 161 84.7
Southeast 69 6.7 960 933
Midwest 33 18.6 144 814
Pregnancy characteristics, use of ANC,
and childbirth care services
Adequacy of ANC Inadequate 307 118 2305 88.2 0.590
Adequate 20 99 182 90.1
Clinical or obstetrical conditions potentially Yes 85 228 288 772 <0.001
Esesfzcréatcehd”C\j/\git:t]hobstetnc emergencies No 245 99 2199 901
Women assisted at the linkage maternity Yes 141 126 980 874 0.893
No 41 12.2 294 87.8
Search for childbirth care services before Yes 76 139 470 86.1 0.134
hospital admission No 250 110 2016 890
Prenatal counseling favorable for vaginal Yes 175 86 1854 914 <0.001
delivery No 152 194 633 806
Decision on the type of delivery at the No 167 175 790 82.5 <0.001
end of pregnancy Yes, vaginal 100 59 1608 94.1
Yes, cesarean 58 457 69 543
Labor and mode of delivery variables
Type of labor Spontaneous 306 13.2 2018 86.8 <0.001
Induced 21 43 468 95.7
Same professional provided assistance Yes 12 22.2 42 778 0.152
during ANC and childbirth No 313 114 2447 886
Cervical dilation at admission 24 cm 171 9.7 1584 90.3 0.017
<4 cm 156 14.7 902 853
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Table 1 Maternal variables of primiparous women assisted during labor in public hospitals, Brazil, 2011-2012 (N = 2487) (Continued)

Use of any of the good practices during labor Yes
No
Use of a venous catheter Yes
No
Use of spinal or epidural analgesia Yes
No
Presence of at least one obstetric nurse Yes

during assistance with labor No

Total

207 8.7 2185 913 <0.001
120 285 301 715

233 123 1656 87.7 0.507
94 10.5 800 89.5

79 304 181 69.6 <0.001
249 9.9 2276 90.1

30 6.4 442 936 0.003
276 135 1774 86.5

327 116 2487 884

* Chi-square of Pearson was used for analysis

In the intermediate level, among the characteristics re-
lated to current pregnancy, the clinical and obstetric
conditions potentially related to obstetric emergencies
and the decision by a CD at the end of gestation showed
associations with a higher occurrence of CD during
labor. Favorable advice for vaginal birth was protective
for the occurrence. Adequacy of ANC, have being assisted
at the linkage maternity, and a search for more than one
service for care during labor and birth showed no signifi-
cant association with CD during labor (Table 1).

Among factors related to assistance with labor (Table 1),
having induction of labor (IOL), using at least one good
practices during labor, and the presence of at least one
nurse midwife during labor were protective factors
for CD. Early hospital admission, with cervical dilation
<4 cm, and the use of analgesia during labor were associ-
ated with a higher occurrence of CD during labor. Having
had the same professional for ANC assistance and delivery
and use of a venous catheter showed no significant associ-
ation with the outcome.

The results of the multivariable logistic regression
(Table 2) showed that among distal level variables, only
the region of residence remained significant for an in-
creased risk for CD during labor when comparing the
Southeast region with the Northeast (OR 2.3; 95 % CI
1.1-4.7), North (OR 2.5; 95 % CI 1.3-4.6), South (OR
2.8; 95 % CI 1.4-5.5), and Midwest regions (OR 3.4;
95 % CI 1.6-7.1). Occurrence of clinical and obstetric
conditions potentially related to obstetric emergencies
before delivery (OR 2.7; 95 % CI 1.7-4.4), early admis-
sion with <4 cm of dilatation (OR 2.1; 95 % CI 1.4-3.3),
the decision in late pregnancy for a CD (OR 12.1; 95 %
CI 7.1-20.7), and the use of analgesia (OR 3.7; 95 % CI
1.8-7.6) were associated with a greater risk for a CD.
Favorable advice for vaginal delivery during ANC (OR 0.5;
95 % CI 0.3-0.6), IOL (OR 0.2; 95 % CI 0.1-0.4), and the
use of at least one good practice during labor (OR 0.3;
95 % CI 0.2-0.5) were protective factors for CD.

The type of professional who attended birth was not
significant in the final analyses (OR 1.0; 95 % CI 0.6-1.7),

but we decided to keep this variable in the final model be-
cause of its relevance. In the bivariate analysis, women
who had the presence of at least one midwife during labor
had increased use of good practices and a smaller pro-
portion of epidural analgesia (Table 3). A higher propor-
tion of midwives caring for women during labor in the
Southeast, the country region with the lowest CD rate,
was as also observed (36,9 % data not shown in tables).

Discussion

This study estimated the rate of elective (27.8 %) and
intrapartum CD (8 %) in primiparous women with a
singleton pregnancy and a fetus in the vertex presenta-
tion assisted in the public health services in Brazil. The
total rate of 35.8 % is high when compared to studies
with similar populations. Bryant et al. [18] found a CD
rate of 17.8 % in low risk primiparous in a retrospective
cohort study of women delivering at the University of
California, San Francisco, between 1980 and 2001 and
O'Neill et al [19] identified a rate of 12.50 % emergency
CD and 4.68 % elective, between 1982 and 2010, in a
cohort of all live births in primiparous women in
Denmark.

Most of the CD in our study was elective but in this
analysis, we have identified the factors associated with
intrapartum CD. The occurrence of clinical and obstetric
conditions potentially related to obstetric emergencies
before delivery, a decision in late pregnancy for CD,
early admission with <4 c¢m of dilatation, and the use of
analgesia were associated with a greater proportion of
CD. Residing in southeast region, favorable advice for
vaginal birth during antenatal care, induction of labor,
and the use of any of the good practices during labor
were protective factors for CD.

Clinical and obstetric conditions are known risk fac-
tors for CD, both elective and intrapartum [18, 19]. We
didn’t analyze the CD indications and the management
of the clinical and obstetric conditions during antenatal
and labor care. Brazil has a high coverture of ANC and
in our study, almost all primiparous women had received
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Table 2 Multiple logistic regression of primiparous assisted during labor in public hospitals, Brazil, 2011-2012 (N = 2487)

Mode of delivery

Crude OR ® Adjusted OR 95 % Cl|
Lower Upper
Distal factors
Macro region of Brazil North 272 25 13 46
Northeast 272 23 1.1 47
South 2,5 28 14 55
Southeast ° 1 1 - -
Midwest 32 34 1.6 7.1
Intermediate factors
Clinical or obstetrical conditions Yes 2,7 27 1.7 44
potenti_ally associatgd with No 2 . 1 ) )
obstetric emergencies before
childbirth
Prenatal counseling favorable for Yes 04 0,5 03 06
vaginal delivery NG 2 . . ) )
Decision on the type of delivery No 34 35 26 45
at the end of pregnancy Yes, vaginal ® . 1 ) )
Yes, cesarean 13,6 12.1 7.1 20.7
Proximal factors
Type of labor Spontaneous * 1 1 - -
Induced 03 0,2 01 04
Cervical dilation at admission 24 ¢m*® 1 1 - -
<4 cm 16 2.1 14 33
Use of any of the good practices Yes 0,2 03 0,2 0,5
during labor No ? . 1 ) )
Use of spinal or epidural analgesia Yes 4,0 37 1.8 7.6
No ¢ 1 1 - -
Presence of at least one midwife during No 23 1.0 06 1.7
assistance with labor Yes @ . 1 ) .

@ Reference category
P All significative coeficients at 0,05

at least one ANC consultation. However, less than 10 %
had an adequate or more than adequate ANC when
assessed according to national protocols. Other authors
[20, 21] have also pointed out the high rate of inad-
equacy of ANC in Brazil. This inadequacy can result in
adverse outcomes, as many routine practices during
ANC are associated with lower rates of maternal
mortality and fetal losses [22]. In our study, ANC was
not associated with intrapartum CD. This may be the
result of residual confounding, as the adequacy score
used did not assess the management adequacy of spe-
cific conditions.

Antenatal care is not only important for the adequate
care of obstetric and clinical complications. Our results
show that the receipt of information supportive of a
vaginal birth and the decision to choose a vaginal birth
at the end of pregnancy were associated with a lower

rate of intrapartum CD. Domingues et al. [23] found that
women in the public sector in Brazil are not supported
in their choice of vaginal birth, because their preferences
for this type of birth diminish during pregnancy. Fear of
pain in childbirth is the main reason for women prefer-
ring a CD in Brazil and the lack of support during preg-
nancy may discourage woman, as the birth gets closer.
Induction of labor (IOL) was associated with a lower
rate of intrapartum CD. This is a common procedure in
different countries and can modify the maternal and
perinatal outcomes [24]. The rate of IOL in our study
was 17.4 % and is lower than that found by other au-
thors in similar groups: greater than 23 % for all preg-
nancies with single fetuses in the USA in 2010 [25];
29 % in women with 32 or more weeks of gestation in
2007 in Australia [24]. One possible explanation for this
smaller induction rate was the high rate of elective CD
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Table 3 Bivariate analyses of primiparous assisted during labor in public hospitals, Brazil, 2011-2012 (N = 2487)

Professional who assisted with labor

Physician Midwife p value*
N % N %
Use of any of the good practices during labor Yes 1709 794 443 206 0.001
No 342 922 29 7.8
Eating Yes 541 714 217 286 0.002
No 1509 85.6 254 144
Mobility Yes 961 80.2 238 19.8 0418
No 1089 82.3 234 177
Use of nonpharmacological pain relief Yes 702 743 243 25.7 0.006
No 1349 85.5 229 14.5
Presence of companionship Yes 1101 828 229 17.2 0327
No 790 777 227 223
Monitoring progress of labor using a partogram Yes 1048 747 355 253 <0.001
No 1003 89.6 117 104
Use of spinal or epidural analgesia Yes 232 92.8 18 7.2 0.002
No 1818 80.1 453 199
Total 2050 81.3 472 187

*Chi-square of Pearson was used for analysis

found in our study. In studies with high- and low-risk
pregnancies [26] or term and post-term pregnancies
[27], IOL was associated with a lower CD rate than ex-
pectant management.

Early admission in labor with <4 cm of dilation is a
known risk for CD [28] and occurred in 37.6 % of
women in our sample. Women who are admitted to hos-
pital in the latent phase (<3 c¢m cervical dilation) have a
higher risk of obstetrical interventions, including elec-
tronic fetal monitoring, epidural analgesia, oxytocin and
CD, than those who are admitted in active labor [29].
Neal et al. [30] suggested an evidence-based standard-
ized approach for admission for labor to decrease inad-
vertent admissions of women in pre-active labor: when
one cannot diagnose active labor with relative certainty,
observation before admission is warranted.

The use of any of the good practices during labor was
associated with lower rates of CD. In the Birth in Brazil
study, Leal et al. [11] found a CD rate of 45.5 % and ex-
cessive medical interventions during labor and vaginal
delivery in low-risk women. Only 3.2 % of low-risk prim-
iparous women had a natural vaginal childbirth and the
public health services had the highest rate of use of good
practices. The five good practices that were included in
the composite adopted in this study—access to fluids or
food, freedom to ambulate, use of non-pharmacological
methods for pain relief, presence of a companionship,
and use of partogram—are part of the recommendations
of the Brazilian Ministry of Health [31] and WHO labor
assistance guides [32].

Restriction of oral intake may be unpleasant for some
women, and may adversely influence their experience of
labor. In a systematic review of randomized controlled
trials and quasi-randomized controlled trials, Singata et
al. [33] concluded that the evidence shows no benefits
or harm, and there is no justification for restriction
of fluids and food in labor for women at low risk of
complications.

Lavender et al. [34] in a systematic review of random-
ized and quasi-randomized controlled trials did not find
any difference between use of a partogram and no parto-
gram in the risk ratio of CD. However, when comparing
the 3- and 4-h action line groups, the CD rate was low-
est in the 4-h action line group. Additionally, when a
partogram with a latent phase (composite) and one with-
out (modified) were compared, the CD rate was lower in
the partogram without a latent phase.

There is evidence that walking and upright positions
in the first stage reduces the duration of labor, the risk
of CD and the need for epidural. In a systematic review,
Lawrence et al found that women who were upright dur-
ing labor were also less likely to have CD (RR 0.71, 95 %
CI 0.54 to 0.94) and less likely to have an epidural (RR
0.81, 95 % CI 0.66 to 0.99) [35]. Leal et al [11] found that
in Brazil less than 50 % of low risk women who went
into labor could ambulate. We found similar results in
primiparous women.

Almost 10 % of primiparous women in our study had
an epidural during labor and its use was associated with
an increase in the rate of CD. The effect of epidural
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analgesia on the CD rate in the literature is controver-
sial. Eriksen et al. [36] found that the use of epidural
analgesia for labor pain was associated with higher risks
of emergency CD and vacuum extraction. Other studies
did not find any difference in the rate of CD with the
use of epidural analgesia, but demonstrated that it is
associated with a longer second-stage labor [37] and in-
creased risk for an instrumental delivery [38].

The type of professional who provided care during
labor was not associated with intrapartum CD in the
adjusted analysis. This result is contrary to those ob-
served in studies conducted in different settings [39, 40],
including Brazil [41], and to the results of a systematic
review that demonstrated that women who had midwife-
led continuity models of care were more likely to experi-
ence spontaneous vaginal birth (average RR 1.05, 95 %
CI 1.03 to 1.07) [42].

In our study, the presence of a nurse midwife was as-
sociated with increased use of good practices and less
use of epidural analgesia, both conditions associated
with a lower risk for CD. At a national level, only 18.7 %
of primiparous women had access to a nurse midwife
whilst being cared for labor. The highest rate was ob-
served in the Southeast, the region that also presented
the lowest rate of CD in the country. While future stud-
ies are necessary to confirm this hypothesis, it is possible
that one explanation for the low rate of CD in the
Southeast region is the significantly greater presence of a
nurse midwife during labor care in SUS services located
in this region. One study conducted in a health service
located in this region [41] demonstrated lower rates of
intrapartum CD in labor care provided by a team
composed of nurse-midwife and obstetrician working
collaboratively when compared to care provided by an
obstetrician alone.

Social and demographic factors were not associated
with intrapartum CD. Although we didn’t identify age as
a risk factor for intrapartum CD, it is noteworthy that
almost half of the primiparous women in our study were
younger than 20 years. In the USA, in 2012, only 2.5 %
of primiparous women were adolescent [43]. In a con-
text of high proportions of young primiparous women,
reducing the CD rate is even more important because a
uterine scar will have repercussions on the reproductive
lives of these young women. Delbaere et al [44] consid-
ered that if physicians want to stop the rising CD rate,
they must concentrate on low-risk primiparous women.
Reducing primary CD will also have an effect on repeat
sections in the future.

This is the first national Brazilian study that has
assessed labor and birth care with a sampling process
that allows estimates for all macro-regions, location of
service (capital and non-capital) and type of service
(public, mixed and private). However, this study has
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some limitations. First, we conducted the study in insti-
tutions with more than 500 deliveries each year, which
are responsible for almost 80 % of all deliveries [14]. The
results presented here are not applicable to smaller
hospitals that provide care to less than 500 births/year.
Another limitation is the large amount of missing infor-
mation (48 %) in the variable related to the linkage of
the women to the maternity service. However, this oc-
curred because only women who had received guidance
provided by ANC on maternity reference for childbirth
care answered this question. All other data had at least
89.6 % of information completed. Finally, we had limited
information about the use of good practices during
labor, as no information was available concerning the
duration and time of use of each of the practices
assessed. The same limitations apply to the presence of a
nurse midwife during labor and the context of her
assistance.

Conclusion

The rate of CD in primiparous women in the public
health services in Brazil is extremely high. Strategies for
reducing the rate of CD and interventions in childbirth
should focus on primiparous women as a priority. Redu-
cing and adequately managing clinical and obstetric
complications, counseling primiparous women on the
advantages of a vaginal birth and supporting their deci-
sion for a vaginal birth can help to reduce this rate.
Avoiding early admission, promoting the use of best
practices during assistance with labor, inducing labor
when indicated, and the judicious use of epidural anal-
gesia when indicated can also reduce unnecessary intra-
partum CD. Further research is necessary to determine
the effects of labor care provided by a nurse midwife on
the rates of intrapartum CD.
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