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Factors associated with the route of birth delivery in a city in the Northeast
region in the State of Rio Grande do Sul, Brazil

Abstract

Objectives: to investigate factors associated with the route of birth delivery in a hospital

extending public and private healthcare services, in the Northeast region in the State of Rio

Grande do Sul. 

Methods: a cross-sectional study with 676 postpartum women, conducted from January to

May 2017. The data were collected from the hospital records and women were interviewed

shortly after childbirth in the maternity. Data analysis was performed by associating the

Pearson’s chi-square and the Poisson regression tests with robust variance. 

Results: the prevalence of cesarean sections was 58.7%, that is, 41.7% in public health-

care and 83.9% in private healthcare. The main reason for having a cesarean section was

having had a previous one (PR=5.69; CI95%=3.64 – 8.90; p<0.001), followed by having

source of childbirth financing (PR=1.54; CI95%=1.27 – 1.87; p<0.001), having source of

prenatal care financing (PR=1.48; CI95%=1.22 – 1.79; p<0.001), the childbirth and

prenatal care professional (PR=1.46; CI95%=1.28 – 1.66; p<0.001) and the prenatal care

professional (PR=1.43; CI95%=1.07 – 1.90; p=0.016). 

Conclusions: the high cesarean section rates identified in this study were mainly associ-

ated with previous cesarean section. The findings suggest a change in the current childbirth

care model in the city, characterized as highly medicalized, focused on the physician and on

hospital care.
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Introduction

As far as the nineteenth century, pregnant women

care was performed by midwives, women who

learned in practice of childbirth, which occurred in a

home environment.1 As of the twentieth century,

childbirth became a medical event and it started to

take place inside a hospital environment.2 The insti-

tutionalization of childbirth and specially the fact

that the childbirth is seen as a medical event added

to a reduction of vaginal birth and increased

cesarean section.3

These changes in childbirth care led, in the past

few years, several countries to discuss their child-

birth care model due to the increasing rates of

cesarean sections. Brazil also presented an inversion

in childbirth standard, as cesarean section became

the most common childbirth method, reaching the

total of 56.7% of all childbirths, of which, 85% took

place in private healthcare services and 40% in the

public healthcare.4

World Health Organization (WHO) statement

highlighted that, at population level, cesarean rates

above 10% are not associated to a reduction of

maternal, perinatal and neonatal death and that

cesarean sections are efficient to save the life of

women and babies when recommended by medical

reasons. Furthermore, there are still lack of

evidences to prove the benefits of cesarean sections

in women and babies who do not need this surgery.5

The research “Nascer no Brasil” (Born in
Brazil), carried out by Fundação Oswaldo Cruz, was

the first research to offer a national overview on the

situation of childbirth care in the country and found

a total of 51.9% of cesarean sections performed,

reaching 89.9% in the private sector.6 In the state of

Rio Grande do Sul, according to Sistema de
Informações sobre Nascidos Vivos (Sinasc) data,

(Information System on Livebirths) in 2015, of all

148,359 childbirths, 61% were cesarean section.7

Among the determining factors when choosing a

route of birth delivery there are traditional medical

indications, preexisting clinical complications, cli-

nical conditions that may appear during the preg-

nancy, the population profile and also socioeco-

nomic and cultural conditions.8 Moreover, the

current organization in obstetrician care also plays

an important role in the high rates of cesarean

section.9

Regarding these indicators and taking into

consideration that several studies have been pointing

out the associations between high rates of cesarean

sections and maternal and neonatal morbimortality,

the present study aims to investigate which factors

are associated with the route of birth delivery in a

public and private maternity in the state of Rio

Grande do Sul. The identification of these factors

will allow to develop strategies to improve the child-

birth care in that city.

Methods

A cross-sectional design was carried out in a public

and private service hospital, referred for performing

childbirths in the city of Bento Gonçalves and

surrounding region in the state of Rio Grande do Sul.

In this study, all women who had recently given birth

to live births in the period of January to May 2017

were included. Foreigners who could not understand

Portuguese and women who gave birth to stillbirth

were considered as exclusion criteria.

The information was collected by two

researchers through hospital records analysis and

interviewing women during the hospitalization

period, respecting the minimum period of 12 hours

after childbirth. Childbirth data was collected in the

hospital records, as well as the physician’s recom-

mendation for a cesarean section. For the interview,

a form based on the research “Nascer no Brasil:
Inquérito Nacional sobre Parto e Nascimento” (Born
in Brazil: A National Survey on Childbirth) was

used.10

As dependent variable (outcome), the type of

childbirth categorized as vaginal birth or cesarean

was considered. The reference category was vaginal

birth. The investigated factors such as independent

variables were divided into three groups: 1: sociode-

mographic data: age (below or equal to 25 years old,

between 26 and 34 years old, 35 years old or more);

schooling level (elementary, high school, higher

education); self-declared skin color (white, not

white); marital status (living with a partner, living

without a partner); paid occupation (yes, no); family

income (up to 2 minimum salaries, between 2 and 4

minimum salaries, above 4 minimum salaries). 2:

obstetric and prenatal care data: planned pregnancy

(yes, no); parity (primiparous women, multiparous

women); previous cesarean section in multiparous

women (yes, no); prenatal performance (yes, no);

prenatal financing source (public, private); profes-

sional who performed the prenatal (physician, physi-

cian and nurse); number of prenatal consultations

(between 1 and 5, 6 or above); risky pregnancy (yes,

no); presence of hypertensive diseases in current

pregnancy (yes, no); presence of diabetes in current

pregnancy (yes, no); type of childbirth preferred at

the beginning of pregnancy (vaginal, cesarean, no

preference). 3: data regarding to childbirth: child-
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birth financing source (public, private); prenatal and

childbirth professional (the same, different).

The data analysis was performed using the

Statistical Package for the Social Sciences program

– SPSS for Windows, 18.0 version and initially it

included the distribution of the frequency of the vari-

ables studied and the performance of the association

test by Pearson’s chi-square. Then, the prevalence

ratio by Poisson regression with robust univariate

and multivariate variance was calculated. The

criteria for the variable entry in the multivariate

model was that it showed the same value of p<0.20
in the univariate analysis. The significance level

adopted was of 5%. The variables which were asso-

ciated with the outcome were kept in the final model

(p≤0.05%).

The study was approved by the Comitê de Ética
em Pesquisa (CEP) (Research Ethics Committee), at

the Universidade Federal do Rio Grande do Sul and

by the CEP of the co-participating hospital (CAAE

number 62469416.9.0000.5347, under the document

number 1.845.180).

Results

The final sample size were 676 postpartum women

(Table 1), with loss percentage of 4.1%. In the study

two home childbirths and out of hospital patients

was included because after the childbirth both

mother and baby were immediately taken to the

maternity. There were 13 losses due to hospital leave

prior to the interview (1.85%) and only six post-

partum women refused to participate in the study

(0.85%). Three foreign women were excluded

because they did not understand Portuguese. Six

women whose childbirth resulted in stillborn and one

postpartum woman gave her child up for adoption

after birth (1%).

The women interviewed were in average 28

years old (DP=6.25), ranging from 16 to 45 years

old. Most of the investigated population self-

declared as their skin color being white (68.5%),

presented to have concluded high school level

(46.7%), lived with a partner (91%), had a paying

job (69.2%) with gross family income of maximum

two minimum salaries (44.9%); 55.1% of the women

reported that they had planned their current preg-

nancy; a little over half (55%), were primiparous

women and 304 were multiparous women (45%),

among these, 57.6% had at least one previous

cesarean section.

In relation to prenatal, 55.6% had medical

consultations using the public healthcare, and the

rest of them used either private healthcare or private

healthcare insurance plans (44.4%). Only three

women stated that they did not have prenatal care

(0.4%), while the majority of the women had at least

six consultations (91.7%), as it is proposed by the

Ministério da Saúde (MS) (Brazilian Health

Ministry). Physicians were responsible for 86.6% of

the prenatal consultations while the others were

assisted by a physician and a nurse together to have

their prenatal consultation.

Approximately 23% of the postpartum women

reported having risk pregnancy or were taken to a

high-risk pregnancy hospital service. The prevalence

of hypertensive diseases and diabetes in the current

pregnancy was of 9.9% and 5.8%, respectively.

In the beginning of the pregnancy, the preferred

route of birth delivery was vaginal for 66.3% of the

women. It was found that 37.4% of the women were

assisted by the same professional during prenatal and

childbirth. Regarding to childbirth financing source,

403 (59.6%) used the Sistema Único de Saúde (SUS)
(Public Health System). 

The prevalence of cesarean section was of

58.7%, reaching 83.9% in the private sector. In the

public sector, 58.3% of the women had vaginal birth

although the number of cesarean section was also

significant (41.7%). (Table 1).

In the univariate analysis, an association was

observed between the outcome with the following

variables: mother’s age was higher; higher schooling

level; paid job; high income; planned pregnancy;

previous cesarean section; private financing for

prenatal; prenatal was performed by an only physi-

cian; the same professional performed both prenatal

and childbirth; hypertensive disease development in

the current pregnancy; desire for cesarean section or

not having a well-defined preference for the type of

childbirth at the beginning of the pregnancy and

private financing for childbirth. (Table 2). 

After the adjustments in the complete model,

including the variables that showed a value of

p<0.20 in the univariate analysis, it was found that,
the higher the school level, the higher the prevalence

on cesarean section. Women with higher education

showed 33% of cesarean section prevalence, when

compared to the ones who had only elementary

schooling level (PR=1.33; CI95%=1.07-1.65;

p=0.010).
Regarding the mother’s age, even though we did

not find any significant association, it is relevant to

point out that cesarean section incidence increased

from 44.1% in women under 25 years old to 75.4%

in women above 35 years of age.

Among the multiparous women who underwent

previous cesarean section, the prevalence of
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Table 1

Frequency of the type of childbirth, according to sociodemographic and obstetric prenatal variables and related to

childbirth at a mixed service hospital, RS, January-May 2017.

Variables                                                                              N             %                                   Prevalence

Vaginal                       Cesarean

Route of birth delivery 676 100.0 279 41.3 397 58.7

Age (years)

≤ 25 254 37.6 142 55.9 112 44.1

26 – 34 300 44.4 107 35.7 193 64.3

≥ 35 122 18.0 30 24.3 92 75.4

Schooling level

Elementary 155 23.0 91 58.7 64 41.3

High School 316 46.7 132 41.8 184 58.2

Higher Education 205 30.3 56 27.3 149 72.7

White skin 463 68.5 182 39.3 281 60.7

With partner 615 91.0 245 39.8 370 60.2

Paid Job 468 69.2 166 35.5 302 64.5

Family income* (minimum salary)

Up to 2 302 44.9 156 51.7 146 48.3

Between 2 and 4 260 38.7 95 36.5 165 63.5

Above 4 110 16.4 5 22.7 85 77.3

Planned pregnancy 372 55.1 123 33.1 249 66.9

Primiparous women 372 55.1 141 37.9 231 62.1

Previous cesarean section 175 57.6 27 15.4 148 84.6

Prenatal care performance 673 99.6 0 - 0 -

Prenatal care financing

Public 374 55.6 221 59.1 153 40.9

Private 299 44.4 56 18.7 243 81.3

Prenatal care

Physician 583 86.6 217 37.2 366 62.8

Physician and nurse 90 13.4 60 66.7 30 33.3

Six or more prenatal consultations 617 91.7 250 40.5 367 59.5

Risk pregnancy 155 22.9 59 38.1 96 61.9

Hypertension/preeclampsia/eclampsia 

in current pregnancy 67 9.9 14 20.9 53 79.1

Diabetes in current pregnancy 39 5.8 12 30.3 27 69.2

Desired type of childbirth at the beginning of 

the pregnancy 

Vaginal birth 448 66.3 232 51.8 216 48.2

Cesarean section 160 23.7 25 15.6 135 84.4

No preference 68 10.1 22 32.4 46 67.6

Prenatal and childbirth professional

The same 252 37.4 41 16.3 211 83.7

Different 421 62.6 236 56.1 185 43.9

Childbirth financing

Public 403 59.6 235 58.3 168 41.7

Private 273 40.4 44 16.1 229 83.9

*Considering the value of the minimum salary in the year of 2017 - R$ 937.00.
RS-Rio Grande do Sul State.
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Table 2

Robust Poisson Regression of the variables associated with the type of childbirth in a hospital with mixed healthcare

service. RS, January-May 2017.

Variables                                                                  PR (CI95%)                    p PRadj (CI95%)                 p

Age (years)

≤ 25 1.00 1.00

26 – 34 1.46 (1.24 – 1.72) <0.001 1.03 (0.88 – 1.21) 0.746

≥ 35 1.71 (1.44 – 2.03) <0.001 1.04 (0.87 – 1.25) 0.668

Schooling level

Elementary 1.00 1.00

High school 1.41 (1.14 – 1.74) <0.001 1.26 (1,03 – 1.53) 0.022

Higher education 1.76 (1.43 – 2.16) <0.001 1.33 (1,07 – 1.65) 0.010

White skin 1.11 (0.96 – 1.28) 0.138 0.93 (0,82 – 1.07) 0.308

With partner 1.35 (1.01 – 1.81) 0.037 1.11 (0,84 – 1.47) 0.460

Paid job 1.41 (1.20 – 1.66) <0.001 1.03 (0.88 – 1.20) 0.725

Family income (minimum salary)

Up to 2 1.00 1.00

Between 2 and 4 1.31 (1.13 – 1.52) <0.001 1.03 (0.89 – 1.19) 0.694

Above 4 1.59 (1.37 – 1.86) <0.001 1.09 (0.92 – 1.30) 0.305

Planned pregnancy 1.37 (1.19 – 1.56) <0.001 1.05 (0.92 – 1.21) 0.484

Primiparous women 1.13 (0.99 – 1.29) 0.052 1.11 (0.98 – 1.25) 0.114

Previous cesarean 6.06 (3.93 – 9.34) <0.001 5.69 (3.64 – 8.90) <0.001

Prenatal care financing

Public 1.00 1.00

Private 1.98 (1.73 – 2.27) <0.001 1.48 (1.22 – 1.79) <0.001

Prenatal care professional 

Physician 1.88 (1.39 – 2.53) <0.001 1.43(1.07 – 1.90) 0.016

Physician and nurse 1.00 1.00

Six or more prenatal care consultations 1.14 (0.88 – 1.49) 0.298 - -

Risk pregnancy 1.07 (0.92 – 1.23) 0.342 - -

Hypertension/preeclampsia/eclampsia 

in current pregnancy 1.39 (1.21 – 1.61) <0.001 1.45 (1.25 – 1.66) <0.001

Diabetes in current pregnancy 1.19 (0.95 – 1.48) 0.120 1.06 (0.86 – 1.31) 0.574

Desired type of childbirth at the 

beginning of the pregnancy

Vaginal birth 1.00 1.00

Cesarean section 1.75 (1.55 – 1.96) <0.001 1.27 (1.13 – 1.42) <0.001

No preference 1.40 (1.16 – 1.69) <0.001 1.21 (1.02 – 1.43) 0.031

Prenatal care and childbirth professional 

The same 1.90 (1.68 – 2.15) <0.001 1.46 (1.28 – 1.66) <0.001

Different 1.00 1.00

Childbirth financing

Public 1.00 1.00

Private 2.01 (1.77 – 2.28) <0.001 1.54 (1.27 – 1.87) <0.001 

PR = Prevalence Ratio;  PRadj= Adjusted prevalence ratio.
RS - Rio Grande do Sul State.
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cesarean section was almost six times higher than

the ones who had previous vaginal birth (PR=5.69;

CI95%=3.64-8.90; p<0.001). 
When evaluating the type of childbirth in accor-

dance with the prenatal financing, we found a

cesarean section prevalence of 48% in women who

performed their prenatal using the private healthcare

service, when compared to those who performed at

the public healthcare service (PR=1.48;

CI95%=1.22-1.79; p<0.001).
When prenatal care was performed by only a

physician, there was a higher prevalence of 43% of

cesarean section than when prenatal care performed

by both the physician and nurse (PR=1.43;

CI95%=1.07-1.90; p=0.016).
An important difference was also found

concerning the professional who performed the

prenatal care and the childbirth. When the profes-

sional physician accompanied the childbirth was the

same who performed the prenatal care, in which we

found 46% of the prevalence of cesarean section in

comparison to those women assisted by different

professionals in the prenatal care and in childbirth

(PR=1.46; CI95%=1.28-1.66; p<0.001).
The presence of hypertensive disease (hyperten-

sion, preeclampsia and eclampsia) during pregnancy,

showed a prevalence of cesarean section of 45%

(PR=1.45; CI95%=1.25-1.66; p<0.001). 
When analyzing the desired type of childbirth at

the beginning of the pregnancy, it was found that

there is a prevalence of cesarean section of 27% in

women who already had an initial preference for

cesarean section in comparison to those who initially

preferred vaginal birth (PR=1.27; CI95%=1.13-1.42;

p<0.001). The same group of women who did not

show a well-defined initial preference, showed a

prevalence of cesarean section of 21% in relation to

those who preferred vaginal birth (PR=1.21;

CI95%=1.02-1.43; p=0.031). 
The prevalence of cesarean section was observed

in 54% in women who underwent childbirth in the

private healthcare service in comparison to those

who were assisted in the public healthcare service

(PR=1.54; CI95%=1.27-1.87; p<0.001).

Discussion

We identified high cesarean section rates which were

associated with previous cesarean section, childbirth

and private financing for prenatal care; the same

professional who performed both the prenatal care

and childbirth; performed prenatal care only.

The prevalence cesarean section found, 58.7%,

is similar to what Rattner and Moura11 described in

the South region of Brazil. There was a higher

number of cesarean sections in the private healthcare

service when in comparison to the public healthcare

service, such findings were also reported in a recent

Brazilian study.6

The strongest variable associated with the

outcome was the previous cesarean section, which

presented a prevalence almost six times higher than

the incidence of new cesarean section, when

compared to the multiparous women whose previous

childbirths were vaginal birth.

This result was also found  in studies conducted

in the state of Florianópolis/SC9 and in the city of

Maringá/PR.12 The high number of cesarean sections

found in this study on primiparous women is worri-

some (62.1%), as it has already been reported in

other studies,13,14 because it shows a tendency for

choosing cesarean sections in future pregnancies.

Patel and Jain15 concluded that there are very few

risks in vaginal birth after previous cesarean section,

although, serious adverse outcomes may occur if

there is a uterine rupture. Avoiding such risk could

one possible reason to why new cesarean section is

often chosen. Whilst repeated cesarean section risks

are very frequent, however are less serious.

It was found that the performance of prenatal

care in the private healthcare is associated to the

highest cesarean section performed. Similar result

was found in the city of Tubarão/SC, where the

performance of prenatal care in the private health-

care increased by over 80% the probability of

performing a cesarean section.16 Alike, a study in

Botucatu/SP, found an association between elective

cesarean section and the performance of a prenatal

care in the complementary health network.17 These

findings may a suggest an influence of the health

professionals from the private healthcare who might

frequently recommend this type of childbirth.

The prenatal care performed by a physician only

also shows association with the higher prevalence of

cesarean sections. The Ministério da Saúde
(Brazilian Health Ministry) recommends that the

prenatal consultations should alternate physicians

and nurses.18 Nursing professionals have legal and

ethical support to perform low risk prenatal care

providing real benefits to the patients.1 Nonetheless,

prenatal care performed by nurses is still restricted

in this country, and it is more common in the North

and Northeast region of Brazil.19 In comparison to

prenatal care performance models, a recent syste-

matic review concluded that the model in which

pregnant women received continuous obstetric care

led by midwives showed less probability of interven-

tions and higher probability of satisfaction with the
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offered care. Whereas both care models, led by

obstetricians and led by physicians, showed equal

probability of childbirth as cesarean section.20

The patients who were assisted by complemen-

tary health network or the ones who take total charge

of the health expenses are usually assisted by the

same physician in both prenatal care and child-

birth.21 Such fact has been creating opportunity for

physician-patient bonding, facilitating the planning

and performance of cesarean section, which would

explain the high incidence of the type of childbirth

when the professional who performed the childbirth

was the same who performed the prenatal care.

Similarly, a study conducted in a private maternity

hospital in Ribeirão Preto/SP, has already described

this close relationship between obstetrician and

patient in the private healthcare.22 Under these

circumstances, the same physician accompanies the

patient in the prenatal care and in childbirth, which

enables this professional to turn the type of child-

birth into a consumer good, which is viable

according to the patient’s financial conditions.

Several studies have found high probability of

cesarean section performed in women with hyperten-

sive diseases in the current pregnancy, just as high-

lighted in this very research.12,22-25 However, low

prevalence of these pathologies in this study does

not explain the high rate of cesarean section found.

The desire for a cesarean section at the beginning

of the pregnancy or not having an initial type of

childbirth preference showed association with high

performance of cesarean section. This has been one

of the explanations for high rates of cesarean

sections found throughout the world. However,

despite recent research showed evidence of the

increased desire for cesarean section in Brazil, when

compared to previous studies, women still preferred

vaginal birth at the beginning of the pregnancy.13 A

study which included the analysis of 38 articles,

found that only a minority of women, 15.6%, in

several countries expressed preference for cesarean

section. Those who did preferred cesarean sections

mostly had already had a previous cesarean section

or lived in countries of average income.26

A strong association was found between

cesarean section and private financing source for

childbirth, the prevalence of being 54%. Such fin-

dings support what has already been found in the

literature, that cesarean section were almost double

in private maternity hospitals when compared to

SUS,14,16 and non-SUS cesarean section rates were

more frequent than SUS cesarean sections.27 In

private healthcare the pregnant women can choose

the physician who will perform the prenatal care and

childbirth and it is possible to schedule a cesarean

section, according to the woman’s desire and/or the

obstetrician’s recommendation. Such way the private

healthcare may justify the high rate of cesarean

section in complementary healthcare network.13

In this study, the variables strongly associated

with the increase of the prevalence of cesarean

section which had more relation to obstetric factors,

prenatal care and childbirth in detriment of sociode-

mographic factors. The only sociodemographic vari-

able associated to the incidence of cesarean section

was the schooling level. Such result is considered

consensus in the literature.11,25,28,29

However, the associations found such as in

private financing source for prenatal care, private

childbirth, the same professional who performed

both the prenatal care and childbirth and the

women’s schooling level, suggest what several

studied have been pointing out, showing that rates of

cesarean section in Brazil are higher in the popula-

tion groups which have better financial conditions.25

It should be also noted that the city in which that

study was conducted has a Human Development

Index which is considered high (0.778).30

According to WHO,5 the effects of high rates of

cesarean sections are yet unclear when it comes to

other outcomes apart from mortality, such as peri-

natal and mother’s morbidity, pediatric outcomes

and social or psychological wellbeing. More studies

are necessary in order to understand which are the

immediate and long-term effects of cesarean section

in health.

The major finding of this study is that the preva-

lence of the cesarean section was almost six times

higher in pregnant women who had previous

cesarean section which is the main risk factor for

performing a new cesarean section followed by

childbirth and private financing for prenatal care.

The strong association found between previous

cesarean section and the performance of cesarean

section brings us to what several studies have

already found regarding the importance of

preventing cesarean section among primiparous

women, because such factor can influence in future

pregnancies enhancing rates of childbirth operations.

The usage of Planos de Parto (Childbirth Planning)

as a tool to stimulate women to reflect upon their

desired childbirth as well as, the discussion about the

recommendation of a surgical childbirth if necessary,

considering that this device influences positively in

the childbirth process reinforcing women’s

autonomy and increasing their satisfaction.

Action are recommended in the complementary

healthcare with a view to reduce high rates of
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