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Association between prenatal
and parturition in the supplementary
health network and elective cesarean section

Anna Paula Ferrari', Maria Antonieta de Barros Leite Carvalhaes",
Cristina Maria Garcia de Lima Parada"

ABSTRACT: Objective: To identify socio-demographic factors, characteristics and pregnancy complications
associated with elective cesarean section. Methods: Cross-sectional study. A total of 1,295 births in the first
semester of 2012 in Botucatu, Sdo Paulo, Brazil, were evaluated in a large epidemiological study of maternal
and child morbidity and mortality. This article compares women who had normal births (n = 405) with
214 undergoing elective cesarean section, defined as scheduled and without reference in hospital records or
prenatal card of absolute, relative indication or any medical reason for that. Data were obtained from hospital
records, prenatal card and interview with women, soon after parturition. Univariate analysis was conducted
and evaluated by Fisher’s exact or ) tests. Variables with p < 0.20 were grouped into three blocks and, by
hierarchical multiple logistic regression model, the associated factors with elective cesarean section were
identified, considering p < 0.05. Results: Socio-demographic variables (age > 18 years, > high school education,
paid work and living with a partner) were independently associated with increased odds of elective cesarean
section. Regardless of these, there was an association between elective caesarean section and prenatal and
place of birth, with a higher chance of birth by elective caesarean section when the woman was assisted by
the supplementary health network. Taking as indicators of unfavorable socioeconomic conditions the low
education, the payment of prenatal and childbirth by the Unified Health System, it can be said that there was
an association between elective caesarean section and better socio-economic conditions. Conclusion: Actions
in the supplementary health network are required to approach the cesarean delivery rate in the municipality
to the international recommendations.
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RESUMO: Objetivo: Identificar fatores sociodemograficos, caracteristicas e intercorréncias gestacionais associadas
a realizagdo de cesarea eletiva. Métodos: Estudo transversal. De um total de 1.295 nascimentos ocorridos no
primeiro semestre de 2012 no municipio de Botucatu, Sdo Paulo, avaliados em um amplo estudo epidemiologico
sobre morbimortalidade materna e infantil, o presente artigo compara mulheres que tiveram partos normais (n =
405) com as 214 submetidas a cesarea eletiva, definida como agendada, sem referéncia no prontuério hospitalar
ou cartdo de pré-natal de indica¢do absoluta ou relativa ou a qualquer motivo de ordem médica. Os dados foram
obtidos dos registros hospitalares, cartdo de pré-natal e entrevista com as mulheres, logo ap6s o parto. Realizou-se
analise univariada, avaliada pelo teste exato de Fisher ou )*. Variaveis com p < 0,20 foram entdo agrupadas em trés
blocos e, mediante modelo de regressio logistica multiplo, hierarquizado, identificaram-se fatores associados a
cesarea eletiva, considerando-se p < 0,05. Resultados: Variaveis sociodemograficas (idade = 18 anos, escolaridade
2 ensino médio, trabalho remunerado e viver com companheiro) associaram-se de modo independente a maior
chance de cesérea eletiva. Independente destas, houve associagdo entre cesarea eletiva e local de pré-natal e parto,
sendo maior a chance de nascimento por cesarea eletiva quando a mulher foi assistida na rede de satide suplementar.
Tomando como indicadores de condi¢Ges socioeconomicas desfavoraveis baixa escolaridade, ter pagamento do
pré-natal e parto pelo Sistema Unico de Satide (SUS), pode-se afirmar que houve associagio entre cesarea eletiva
e melhores condi¢des socioecondmicas. Conclusdo: Sao necessarias acdes na rede suplementar para aproximar das
recomendacdes internacionais a taxa global de cesareas no municipio.

Palavras-chave: Cuidado pré-natal. Parto. Cesarea. Patologia. Condi¢des sociais. Gestantes.

INTRODUCTION

Rede Cegonha is the main Brazilian public policy for maternal—child health care and is based
on the assurance of care with quality, safety, and humanization since family planning, prenatal
care, delivery, and puerperium until the second year of a babys life. Its guidelines include the indi-
cation for health services to adopt measures and procedures that are widely known as advanta-
geous and safe to monitor parturition and birth, avoiding unnecessary interventionist practices'.

In order these guidelines can be achieved, it is essential that women take part in the partu-
rition process actively and, thus, they should be informed about their health rights in general
and specially in the puerperal pregnancy cycle. The lack of information and/or acknowl-
edgment of mistaken information contribute in such a way that the pregnant woman does
not know about the advantages of vaginal delivery compared with the cesarean delivery,
when there is no indication for the performance of surgical delivery>.

The vaginal delivery facilitates the early contact between the mother and the baby; enables
abetter maternal recovery; allows the pulmonary compression of the newborn through deliv-
ery, resulting in a lower occurrence of respiratory discomfort; contributes to low infection lev-
els, postpartum hemorrhage, and maternal death; and results in lower costs, as it does not use
surgical procedures. Therefore, its benefits are directed both to the mother and to the child’.

The cesarean surgery is associated with higher maternal predisposal to complications
such as hemorrhages, infections, and possibilities of accidental laceration of some internal
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organs, resulting in high risk of maternal morbidity and mortality’. At medium and long
terms, there is an association between cesarean section and early weaning, atopic condi-
tions, and deviations of child growth’”, besides negative repercussions for the sexual and
reproductive health of these women®.

According to a study of national basis that was recently published in some Brazilian states
like Sdo Paulo, the cesarean section rate overcomes 40%, and in private services, it reaches 88%.
This fact places Brazil among the countries with the highest rates of cesarean section, with 52%
of the total parturitions in the country takes place through this surgery®, which is very distant
from the rate presented as acceptable for decades by the World Health Organization: 10 to 15%’.

Thus, by considering the basis of the pregnancy resolution place, there is a consensus
that the highest cesarean rates are found in the private/funded hospitals, whereas the highest
rates of vaginal delivery are seen in hospitals from the Brazilian Unified Health System (SUS).
The excess rate of cesarean sections indicates that an expressive amount of these surgeries
are elective, that is, previously scheduled and performed before the beginning of labor, even
on low-risk pregnant women, and without acceptable indication for pregnancy interruption'.

Studies that assessed the determiners of high rates of cesarean sections, in general, do not
separate elective cesarean sections from those with indications. In the international context,
investigations have discussed some aspects such as the relation between cesarean section
rate and better socioeconomic condition', the maternal “preference” for cesarean section'?,
the women’s autonomy to decide on her own delivery, like a value or right’, medical and
ethical aspects of requested cesarean section', and iniquities in using this kind of delivery".

In Brazil, a study developed in the South was carried out to identify social inequalities
in complications after cesarean surgery, and identified complications two times more fre-
quent after cesarean section, regardless the socioeconomic conditions'. After the authors
compared two studies, the first one in the years of 1978/1979 and the second one in 1994,
conducted in the city of Ribeirdo Preto, Sao Paulo, which included live newborns of a sin-
gle hospital delivery, they attributed cesarean sections to the increase in rates of low weight
at birth, with emphasis on the fact that they probably were elective interventions'’.

Because of the lack of studies approaching this kind of delivery in the country, this study
aims at contributing to the knowledge about the determiners of high rates of cesarean
sections in Brazil, especially when there is not an accurate indication for its performance.
The introduced originality refers to the approach of this intervention not only in general,
but also considering the elective surgery as opposed to the vaginal delivery. The objective
is to identify sociodemographic factors, pregnancy characteristics, and complications asso-
ciated with the specific performance of elective cesarean section.

METHODS

This is a cross-sectional study constituting a larger investigation called “O binémio mde-
filho em Botucatu: estudo epidemioldgico com énfase na morbimortalidade maternal e infantil”
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[The mother—child pair in Botucatu, Brazil: epidemiological study with emphasis on mater-
nal and child morbidity and mortality], whose data were collected in maternities from two
hospitals in this city: a public and one from the supplementary health network.

The public hospital works almost exclusively for SUS. Its maternity has 40 obstetric beds
to care for low-risk deliveries of the main city and it is a reference for the care of pregnant
women and newborns who are at risk in 30 cities from the region of Pélos Cuesta and Vale
do Jurumirim. The hospital maternity that belongs to the supplementary health network
counts on 16 obstetric beds that are directed only to private care and to pregnant women
with health insurance.

Data collection took place from January to June 2012 and was performed by trained and
paid staff. In this period, 1,395 births happened in Botucatu. The original study included 1,317
puerperal women (94.4%), and this difference was due to the loss of patient contact before
their hospital discharge (n = 71) or refusal (n = 7). Twenty-two cases of multifetal pregnan-
cies were excluded; 1,295 cases were available for relative analyses at birth: 923 (71.3%) from
the public maternity and 372 (28.7%) from the supplementary health network maternity.

The elective cesarean section was defined as: cesarean referred by the woman as sched-
uled and without reference in the hospital record or prenatal care card for absolute or rel-
ative indication'® or for any other medical reason. Cesarean cases with indication in both
maternities (n = 676) were then excluded, and the sample of this study included 619 births,
of which 405 were through vaginal delivery and 214 through elective cesarean section.

The dependent variable was the kind of delivery: elective cesarean section or vaginal deliv-
ery. Based on the hierarchized multiple logistic regression model, constituted of three blocks
(Figure 1), we found that the factors independently associated with elective cesarean section.

The sociodemographic factors comprised the block I independent variables: age (< 18,
18 to 34, = 35 years); schooling (until elementary education, at least high school); paid work
(no, yes); and living with a partner (no, yes). Block Il included the variables associated with
pregnancy characteristics: planned pregnancy (no, yes); kind of prenatal care payment (SUS,
supplementary health network); kind of hospital where the birth happened (SUS, supple-
mentary health network); and number of prenatal care appointments (< 7, = 7). Block III
included variables regarding pregnancy complications: hemorrhage or abortion threat during
pregnancy (yes, no), hypertensive syndrome, diabetes, urinary and/or vaginal infection,
drug use, anemia, and emotional problem.

Data that constitute the block I variables were collected from the prenatal care card (age
and schooling) and through interview (paid work and living with a partner). Block Il data were
collected through interview (planned pregnancy), prenatal care card (kind of prenatal care
payment and number of prenatal care appointments), and medical record (kind of hospital
where the birth happened). The third-block variables were collected in the prenatal care card.

Initially; the univariate analysis was performed with all variables of each hierarchical level,
in which the gross odds ratios (OR) were estimated with 95% confidence interval (95%CI).
Variables with statistical significance level > 0.20 were removed. Posteriorly, models were
used for the variables of each level by identifying those associated with elective cesarean
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section in the level of p < 0.05. Then, a multiple and hierarchized model was created and
adjusted for the variables from the former blocks. Hence, such model did not consider the
risk factors that have a higher position as exercising its actions through those located in a
lower position.

This study was approved by the Ethics Committee in Research of Botucatu School of
Medicine, under process number 245/2012.

RESULTS

Most of the women were aged 18 years or older (568/619; 91.8%), and 10.8% (67/619) of
them were 35 years or older, 73.2% (453/619) had completed at least high school education,

Level I: Sociodemographic variables

Age (years)  Schooling Work Partner
<18 Until elementary education No No
18 to 34 High school education or more Yes Yes
=35

Level Il: Pregnancy characteristics

Planned PN care Payment Birth place Number of
Pregnancy  SUS SUS appointments
No Supplementary health network ~ Supplementary health network <7
Yes =7

Level lll: Pregnancy complications

Hemorrhage Hypertensive Diabetes Urogenital ~ Drug Anemia Emotional

Yes syndrome Yes infection Yes Yes problem
No Yes No Yes No No Yes
No No No

Kind of birth

Vaginal Delivery
Elective Cesarean Section

PN: prenatal; SUS: Brazilian Unified Health System.
Figure 1. Analysis model of elective cesarean section.
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86.4% (535/619) lived with a partner, and 84.8% (525/619) had gone to seven or more pre-
natal care appointments. Urinary and/or genital infection was the most common compli-
cation (113/619; 18.2%). Almost all elective cesarean sections (208/214; 97.2%) were done
in the supplementary health network maternity (data are not presented in the table).

Table 1 shows the sociodemographic characteristics, pregnancy characteristics, and preg-
nancy complications of the studied women according to the kind of parturition.

The values obtained in the univariate analyses, considering the independent variables
tested regarding the elective cesarean section, are found in Table 2. There was an associ-
ation between elective cesarean section and sociodemographic characteristics of women.
This kind of parturition was more frequent in women aged 18 years or older, with at least
high school education, paid work, and a partner. There was also an association of the elec-
tive cesarean section with the following characteristics: pregnancy planning, prenatal care
payment by the SUS, more than seven prenatal care appointments, and birth happened at
the SUS; with regard to pregnancy complications, there was an association only between
elective cesarean section and urinary and/or intestinal infection.

Tables 3 and 4 show the results of multiple analyses. All sociodemographic variables
were independently associated with elective cesarean section, and they remained in the final
model as potential confounders of the subsequent blocks.

Variables of pregnancy complications that presented an association with elective cesar-
ean section after adjustment to the previous block were the type of prenatal care payment
and the type of hospital where the birth happened, and women who did their prenatal care
at SUS had lower odds (OR = 0.14; 95% CI: 0.04-0.45) of undergoing elective cesarean sec-
tion, whereas for women who had their parturition in public maternities, the odds of elec-
tive cesarean section were significantly lower (OR = 0.01; 95% CI: 0.003—0.34). Planned
pregnancy and number of prenatal care appointments were removed from the final model
because they did not maintain an association with elective cesarean section after adjustments
to the previous blocks. Urinary and/or genital infection, which is a third-block variable, did
not remain associated with elective cesarean section either (p = 0.207; OR = 0.50; 95%CI
0.17 — 1.45) and was also removed from the final model (Table 4).

DISCUSSION

In this study, low schooling level***and prenatal care payment and birth in SUS* became
indicators of unfavorable socioeconomic conditions; therefore, it was seen as an association
between elective cesarean section and a better socioeconomic level. The elective cesarean
section odds were higher among women who performed their prenatal care in private ser-
vices; almost all the elective cesarean sections took place in a private maternity, thus indi-
cating the relevance of social factors in the definition of a procedure (vaginal delivery or
surgical) that should be strictly conducted because of the reasons associated with health—
disease process.
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Table 1. Description of sociodemographic characteristics, gestational characteristics, and
complications of women by kind of birth. Botucatu, SP, 2012.

Variable
[ [ %

Age (years)
<18 48 94.1 3 5.9
18to 34 320 63.9 181 36.1
>35 37 55.2 30 44.8
Schooling
Until elementary education 155 93.4 11 6.6
At least high school education 250 55.2 203 44.8
Paid work
No 223 87.4 32 12.6
Yes 182 50.0 182 50.0

Living with a partner
No 67 79.7 17 20.3
Yes 338 63.2 197 36.8
Planned pregnancy
No 256 79.5 66 20.5
Yes 149 50.1 148 49.9
Prenatal care payment
Brazilian Unified Health System 371 97.4 10 2.6
Supplementary health network 34 14.3 204 85.7
Hospital of birth occurrence
Brazilian Unified Health System 378 98.4 6 1.6
Supplementary health network 27 11.5 208 88.5
Prenatal care appointments
<7 81 86.2 13 13.8
>7 324 61.7 201 38.3

Hemorrhage/abortion threat

Yes 16 53.3 14 46.7
No 389 66.0 200 34.0
Continue...
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Tabela 1. Contination.

Vaginal delivery Elective cesarean section

Variable

Hypertensive syndrome

Yes 16 55.1 13 44.9

No 389 65.9 201 34.1
Diabetes

Yes 10 625 6 375

No 395 65.5 208 34.5
Urinary and/or genital infection

Yes 92 81.4 21 18.6

No 313 61.8 193 38.2
Drug use

Yes 6 100.0 - -

No 399 65.1 214 34.9
Anemia

Yes 19 57.5 14 42.5

No 386 65.8 200 34.2
Emotional problem

Yes 57 63.3 33 36.7

No 348 65.8 181 34.2

This kind of delivery is done after being scheduled, even before the beginning of labor,
and has been associated with higher perinatal risk, because it can be performed at a moment
when the fetus is not very ready to born?'. Therefore, this is a rare situation in the country,
where the most privileged population, based on a socioeconomic point of view, is more
exposed to a health risk factor: the elective cesarean section.

No studies regarding the identification of factors associated specifically with elective cesar-
ean section compared with the vaginal delivery were found in the Brazilian medical literature.
However, a review of literature about the mothers’ and children’s health in Brazil showed that,
among the cesarean sections performed in the country, almost half of them were scheduled, it
also pointed out the association between cesarean section with better socioeconomic conditions®.

The Brazilian investigations, as mentioned, frequently search for general cesarean sec-
tion risk factors. Thus, although the association between socioeconomic level and cesarean
sections has been known in the country, the results shown herein are important because by
excluding from the study population the cesarean sections with indication, it was possible
to notice that the elective cesarean section is considered an almost exclusive issue of care
outside SUS, in the context of this study.

82
REV BRAS EPIDEMIOL JAN-MAR 2016; 19(1): 75-88



ASSOCIATION BETWEEN PRENATAL AND PARTURITION IN THE SUPPLEMENTARY HEALTH NETWORK AND ELECTIVE CESAREAN SECTION

Table 2. Univariate analysis of the factors associated with elective cesarean section, significance
level, gross odds ratio and 95% confidence interval. Botucatu, SP, 2012.

Age (years)

18 to 34 <0.001 9.05 2.77 - 29.46

>35 <0.001 12.09 3.67 - 45.82
Schooling

Until elementary education <0.001* 0.08 0.04-0.16
Paid work

No <0.001* 0.14 0.09 - 0.21

Living with a partner

No 0.003* 0.43 0.24-0.76
Planned pregnancy

No <0.001* 0.26 0.18-0.37
Prenatal care payment

Brazilian Unified Health System <0.001* 0.004 0.002 - 0.009
Hospital of birth occurrence

Brazilian Unified Health <0.001* 0.002 0.001 - 0.005
Prenatal care appointments

<7 <0.001* 0.25 0.40 - 0.47
Hemorrhage/abortion threat

Yes 0.153* 1.70 0.81-3.55

Hypertensive syndrome

Yes 0.234* 1.57 0.74 - 3.33
Diabetes
Yes 0.803* 1.13 0.40-3.17

Urinary and/or genital infection

Yes <0.001* 0.37 0.22-0.61
Drug use

Yes 0.098** - -
Anemia

Yes 0.330* 1.42 0.69 - 2.89

Emotional problem
Yes 0.651* 1.11 0.69-1.77

OR: odds ratio; 95%Cl: 95% confidence interval; *x? test; **Fisher’s exact test.
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Table 3. Association between elective cesarean section and sociodemographic variables (Block I),
pregnancy characteristics (Block Il), and pregnancy complications (Block Ill), considering adjusted
odds ratio values, 95% confidence intervals, and p-value. Botucatu, SP, 2012.

Coraties | pue | k| o
Block |
Age (years)
<18
18 to 34 0.008 5.36 1.55-18.53
>35 0.006 6.57 1.71 - 25.25
Schooling
Until elementary education <0.001* 0.15 0.08-0.28
At least high school education
Paid work
No <0.001* 0.20 0.13-0.32
Yes
Living with a partner
No 0.018* 0.46 0.25-0.86
Yes
Block Il
Planned pregnancy
No 0.141* 0.57 0.27-1.21
Yes
Prenatal care payment
Brazilian Unified Health System <0.001* 0.14 0.05-0.43
Supplementary health network
Hospital of birth occurrence
Brazilian Unified Health System <0.001* 0.01 0.00-0.04
Supplementary health network
Prenatal care appointments
<7 0.879* 0.91 0.25-3.26
>7
Block Il
Hemorrhage/abortion threat
Yes 0.287* 1.50 0.71-3.14
No
Urinary and/or genital infection
Yes <0.001* 0.38 0.23-0.63
No

*¥? test.
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Table 4. Hierarchized final model with adjusted odds ratio to estimate the risk of elective cesarean
section. Botucatu, SP, 2012.

Hierarchized adjustment “ 95% Cl

Block I: Sociodemographic variables

18 to 34 years 0.008 5.36 1.55-18.53
> 35 years 0.006 6.57 1.71 - 25.25
Until elementary education <0.001 0.15 0.08-0.28
Does not work <0.001 0.20 0.13-0.32
Without a partner 0.018 0.46 0.25-0.86

Block II: Pregnancy characteristics

Occurrence of birth in a hospital from the

Brazilian Unified Health System ot Uil IO

Prenatal care payment by the Brazilian

Unified Health System Qe (hE GRS

Similarly to this study, which showed an association between elective cesarean and birth
performed in the supplementary health network, a retrospective cohort carried out in Australia
indicated an increase in the rate of scheduled cesarean section before the beginning of labor
among women who were cared for in private hospitals”. However, inversely, a study carried
out in Finland with the aim of verifying the association between elective cesarean section and
maternal socioeconomic characteristics, concluded there was no such association?. The dis-
crepancy among countries indicates that the association between the higher socioeconomic
level and elective cesarean section is not universal; thus, it can possibly be modified by rele-
vant sociocultural factors, including the characteristic of paying source in the Brazilian case.
Therefore, the performance of studies on this theme in different contexts and realities is relevant.

The findings of this study point out the idea that to decrease the abusive rate of cesarean section
in Brazil, it will be necessary to reduce the elective cesarean sections in the supplementary health
network. In literature, physician’s convenience, because of the possibility of performing more par-
turitions in less time and the possibility of performing surgeries and working with office care, is
among one of the reasons indicated for the excessive use of this intervention in private services.
The hospital also has some advantages, as in any other surgery, the cesarean sections can include
costs regarding the use of materials and equipment that are not necessary in the normal delivery>~.

This situation can be changed by adopting some strategies, such as the large disclosure of
vaginal delivery advantages and cesarean section risks for the population in general. Also, it
could be promoted by educational activities regarding vaginal delivery for pregnant women,
to provide the woman and her family with instruments to make her decision on the kind of
parturition, and allowing her to seek for a professional that meets her desires. There should
be assistance to the creation of services that value natural delivery in the supplementary
health network; there should be more participation of obstetric nurses in care, as the pres-
ence of such professionals in maternities decreases the odds of unnecessary interventions,
including the cesarean section itself; there should be effective offer of support to pregnant
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women in the supplementary health services; and there should be possibility of a person
to help the woman to make her choice or even the offer of doula follow-up; among many
other ways to favor and provide a humanized care at birth**?.

The other factors associated with elective cesarean section are not susceptible to intervention
(or require larger interventions, not only in the health scope), thus constituting markers of sociode-
mographic conditions of women who have access to and seek the private network for health care.

Some limitations of the results described herein should be considered: the variables
taken as indicators of socioeconomic situation (schooling, kind of prenatal care payment,
and kind of hospital where birth happened) are indirect because no data regarding income
or specific data to measure the socioeconomic level were obtained. However, in the mater-
nity that constitutes the supplementary health network, in the studied city, only births with
private payment or through health insurance are performed, whereas the public maternity
conducts almost exclusively births from SUS. It is also relevant to point out that an early
sampling calculation was not done to test the association between the potential investigated
determiners and the elective cesarean section. Thus, in the analysis presented in this article,
almost all the births through normal delivery or elective cesarean section that happened
in the first 6 months of 2012, in a particular city, were included. With this sample size, the
study power varied between 70 and 90% for most of the found associations; therefore, a
simple random sampling and a type I error fixed in 0.05 is assumed.

A positive aspect to be emphasized is regarding the definition of elective cesarean section.
Given that not all scheduled cesarean sections would be indicated, this classification was per-
formed based on the combination of mother’s information regarding the birth scheduling with
data from prenatal care record and card that allowed defining the situation with indication
(or no indication) for cesarean section. For such, we calculated with the evaluation of three
qualified professionals independently, and in case of disagreement, the cesarean section was
considered indicated, decreasing the false-positive odds among the elective cesarean sections.

CONCLUSIONS

In comparison with the normal delivery, regardless of the potential confounders, the elective
cesarean section was associated with the following maternal sociodemographic characteristics: age,
schooling, work situation, partner presence, prenatal care payment, and birth occurrence hospital.

These results indicate the need for actions regarding the health policies focused on the
supplementary health network to make feasible the decrease of elective cesarean section
rates with the aim of approaching the cesarean section global rate to the recommended one.
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