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ABSTRACT

Key words

Objective. To identify factors associated with a vaginal second delivery in women who had
one previous cesarean section.

Methods. A nested case-control study was carried out as a secondary data analysis of an
original retrospective, population-based cohort study of women who delivered their first child
during 1985 in the city of Campinas, Sdo Paulo, Brazil, and who were interviewed 10 years
later in 1995. The study population consisted of 1 352 women who had their first delivery by
cesarean section and who had also had at least one subsequent delivery. The group of cases (150
women, around 11% of the sample) consisted of women who had a vaginal second delivery, and
the control group was made up of 1 202 women who had a cesarean section at second delivery.
For each possible associated factor we calculated the odds ratio and 95% confidence interval.
For ordered categorical variables the ¢? test for trend was used. Unconditional multivariate re-
gression analysis was used to estimate the adjusted odds ratio for each associated factor.
Results. The factors significantly associated with vaginal delivery were monthly family in-
come below 5-fold the Brazilian minimum monthly wage, reliance on the Brazilian national
health system for healthcare, low maternal age, and first cesarean section indicated because of
fetal breech or transverse presentation, or twin pregnancy. Among those women who also had
a cesarean section at their second delivery, only 11% had undergone a trial of labor.
Conclusions. The main determining factors for a vaginal second delivery in women with a
previous cesarean section were unfavorable social and economic factors.

Cesarean section; vaginal birth after cesarean; risk factors; trial of labor.

Cesarean section (C-section) is the
most frequent surgical intervention
worldwide. Although commonplace
today, this intervention was severely
restricted in the past (1). However, as
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soon as the mortality and morbidity
associated with C-sections decreased,
indications for this surgical procedure
increased. With the onset and evolu-
tion of anesthetic techniques during
the previous century, and the devel-
opment of antibiotic therapy in the
1960s, maternal mortality after C-
section reached a stable level of 0.2%
in California and 0.13% in Great
Britain. In 1985, maternal mortality
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after C-section was estimated to be
below 1 per 1000 (2). This increase in
safety encouraged obstetricians to find
more and more reasons for carrying
out this operation.

However, there are still complica-
tions associated with this procedure.
Maternal morbidity associated with
C-section is five to ten times greater
than that associated with vaginal de-
livery (2, 3). Maternal deaths consid-
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ered to be caused by the procedure
have been estimated at 5.8 to 59 per
million C-sections (4). In one USA re-
view, the only category in which ma-
ternal mortality did not decline dur-
ing the 1970s was repeated cesarean
deliveries, where the mortality rate
was four times as great as for uncom-
plicated vaginal deliveries (5).

One of the justifications for increas-
ing the number of C-sections was the
possible benefit to the fetus. Today,
however, it is clear that the main deter-
mining factors in reducing neonatal
morbidity and mortality are the devel-
opment of neonatal intensive care units
and the improvement in maternal
health, neither of which is necessarily
affected by the mode of delivery (2).

Currently, one in every five preg-
nant women in the USA delivers by C-
section. This is an issue that requires a
more careful analysis to identify fac-
tors that influence the choice of route
of delivery (6, 7). If this is the situation
in a developed country such as the
USA, the implications may be far more
dramatic in a country such as Brazil,
where one in every three women (and
in many regions one in every two or
two in every three women) have their
children by C-section (3).

Apart from the evident repercus-
sions caused by cesarean delivery in
terms of maternal and perinatal mor-
bidity and mortality, the costs associ-
ated with this type of intervention are
extremely high. Data collected in 1987
estimated that, for that year, around
475 000 unnecessary cesarean deliver-
ies were carried out in the USA, caus-
ing 25 to 100 maternal deaths, nearly
25000 severe maternal infections and
1.1 million days of hospitalization, re-
sulting in an additional cost of more
than US$ 1 billion (2).

A cesarean section at first delivery
results in a routine of repeated abdom-
inal deliveries (8). The significance and
possible future repercussions of a uter-
ine scar are not sufficiently empha-
sized when the indications for the first
cesarean section are explained to the
woman. The scar and its associated
morbidity can influence the woman’s
reproductive future (3, 9, 10); more-
over, maternal morbidity and mortal-
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ity are significantly lower in patients
who have a vaginal delivery (3, 6, 11).

In Brazil nonmedical factors play
an important role in the decision of
whether or not to perform a C-section.
Until 1980, the National Health System
(INPS/SUDS, hereafter NHS) paid
physicians more for performing a
C-section than for carrying out a vagi-
nal delivery, and this fact may have
encouraged doctors to choose abdomi-
nal deliveries. After 1980 this policy
changed and payment became the
same for both modes of delivery. Nev-
ertheless, C-section rates continued to
increase by 24% to 29% in the four
years subsequent to this change, sug-
gesting an influence of other factors
(12-14). These factors are associated
with sociocultural, economic, medical
and institutional aspects and explain
the preference of some women and
their physicians for an abdominal de-
livery (8, 15, 16).

The purpose of the present study
was to identify medical and other re-
lated factors associated with vaginal
birth after a C-section (VBAC) for the
previous delivery. The identification
of these factors could help change the
present situation, reducing C-section
rates and consequently reducing ma-
ternal and neonatal morbidity, which
would lead to a reduction in the costs
of maternal and neonatal hospital care.

METHODS

This is a nested case-control study
carried out as a retrospective sec-
ondary analysis of a population-based
cohort study performed in Campinas,
Sdo Paulo, Brazil (14). In the original
cohort, all women who had their first
delivery in Campinas (741 500 inhabi-
tants in 1985) between January 1 and
December 31, 1985 were selected as the
study population. Data on their repro-
ductive history were collected during
a personal interview performed 10
years later, in 1995, when they entered
the cohort. These women were identi-
fied by contacting all the 10-year-old
children attending all the schools in
the city. This research protocol was ap-
proved by the Institutional Review

Board of the University of Campinas
prior to initiation of the study, and the
women agreed verbally to take part in
the study before the interview.

The data from the original cohort
study contains information for ap-
proximately 3 885 women. Of these,
1 352 women who had their first deliv-
ery in 1985 by C-section and who had
also had at least one more delivery
were selected for the present analysis.
They were divided into two groups ac-
cording to the mode of the second de-
livery. For the present study we used
data from all 150 women who deliv-
ered their second child vaginally
(cases) and all 1 202 women who had a
C-section (controls). Therefore, there
was no random selection of cases and
controls; all cases and controls avail-
able in the cohort database were used
for this analysis.

The sample size was calculated con-
sidering family monthly income as the
main predictive factor. Because 15% of
the cases and 37% of the controls were
part of a household with a monthly in-
come greater than 15-fold the mini-
mum monthly wage, a minimum of
141 cases was required for an alpha
error of 0.05 and a beta error of 0.05.

The following variables were evalu-
ated: mode of second delivery, mater-
nal age at second delivery, schooling,
marital status, family income, type of
health insurance, race, trial of labor
during first delivery, trial of labor dur-
ing second delivery, health of their
first child, clinical and obstetrical con-
ditions of the second pregnancy, gesta-
tional age, and whether or not tubal
ligation was done.

An experienced interviewer spe-
cially trained in the use of a specific
questionnaire obtained data for all
participants in the original protocol.
The questionnaire had been specially
formulated for the cohort study and
contained items regarding personal
data, sociodemographic characteris-
tics, and detailed information on their
reproductive history (including all de-
liveries and abortions during the 10-
year period) and contraceptive use be-
tween pregnancies. The questionnaire
had been pretested in a pilot study in a
subsample of women who were not in-
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cluded in the final analysis. Data from
this original file were used to build a
new database, which was then used
for the present study.

Initially, univariate analysis was
done with the chi-squared trend test
for ordered categorical variables.
Odds ratios (OR) and their 95% confi-
dence intervals (Cornfield or exact
method) were also calculated. Multi-
variate analysis was done using un-
conditional logistic regression to con-
trol for the confounding effect of using
many variables, and adjusted OR were
calculated. The SPSS-PC+ software
program (v. 11.5) was used for all sta-
tistical analysis.

RESULTS

Of the 1 352 women initially eligible
for inclusion, all were included in the
current analysis. The 150 women
whose second delivery was vaginal
constitute the population of cases, rep-
resenting a general VBAC rate of 11%.
The control population was made up
of the 1202 remaining women whose
second delivery was by C-section, re-
sulting in a proportion of 8 controls to
each case. Of the 333 women who
underwent a trial of labor during the
second delivery, 45% (150) delivered
vaginally. This VBAC rate reflects
the success that can be achieved by
performing a trial of labor in women
with a previous abdominal delivery.
Among women in the control group
who delivered by C-section, only
15.2% (183) underwent a trial of labor
during the second delivery (data not
shown). The data specifically for the
subset of women in whom labor was
attempted is the subject of another
paper (14).

With respect to the age of patients at
second delivery, the estimated risk of
women having a vaginal delivery de-
creased as age increased, and this trend
was significant. Regarding literacy, the
estimated risk of vaginal delivery in-
creased as the educational level of the
patients decreased, and this trend was
also highly significant. We also ob-
served a highly significant association
between medical insurance coverage

and route of delivery. Women who re-
lied on the National Health System to
cover the costs of their second delivery
had a higher risk of delivering vagi-
nally than those covered by private
insurance schemes. There was also a
strong association between monthly
family income and mode of delivery.
The estimated risk for a woman with
a previous C-section of having a vagi-
nal second delivery decreased as fam-
ily income increased, and this trend
was also highly significant. Marital
status and non-white skin color were
also associated with vaginal birth
(Table 1).

Among the obstetrical indications
that motivated a first cesarean deliv-
ery, fetal-related complications, breech
presentation and twin gestation had
the highest significant estimated risks
of vaginal delivery for the second
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pregnancy. Other factors identified by
univariate analysis as being associated
with a VBAC were rupture of mem-
branes in the second pregnancy and
absence of hypertension. The risk of a
vaginal delivery among women who
had undergone a trial of labor prior to
the first C-section was greater, but this
difference did not reach statistical sig-
nificance. We observed no association
between the health status of the first
child and the mode of second delivery,
or between gestational age in the cur-
rent pregnancy and mode of delivery
(Table 2).

In addition to evaluating factors as-
sociated with vaginal delivery, we also
tried to analyze whether the route of
delivery modified neonatal health as
reported by the mother. We observed
no significant difference in neonatal
health after the second delivery be-

TABLE 1. Sociodemographic factors associated with vaginal delivery after previous Ce-
sarean section in 1352 women in Campinas, SP, Brazil, 1985-1995

Route of delivery

Odds ratio for

Factors Vaginal ~ Cesarean vaginal delivery 95% Cl
Age (years)?
=19 3.2 14.0 1.00 —
20-24 24.0 42.7 0.40 0.21-0.76
25-29 41.3 25.3 0.14 0.07-0.27
30-34 23.4 14.7 0.14 0.07-0.30
=35 8.2 3.3 0.09 0.03-0.28
Schooling®
University level 10.7 25.0 1.00 —
High school 8.7 23.5 0.86 0.38-1.93
5-8 years of schooling 43.3 325 3.13 1.72-5.75
1—4 years of schooling 36.0 18.2 4.64 2.50-8.69
None 1.3 0.7 4.70 0.45-26.23
Health insurance used at the second delivery®
Paid privately 6.0 14.1 1.00 —
Medical insurance 26.8 64.9 0.97 0.44-2.18
National health system 67.1 20.9 7.48 3.55-16.31
Monthly family income
(-fold minimum monthly wage)®
=5 49.6 17.6 1.00 —
6-10 28.8 29.0 0.35 0.22-0.55
11-15 6.5 15.9 0.14 0.06-0.31
=16 15.1 375 0.14 0.08-0.25
Unmarried 36.7 16.5 2.94 2.00-4.30
Non-white 447 323 1.69 1.18-2.42
Total 150 1202
a2 ong= 47.74, P < 0.00001.
® o2 eng = 44.97, P < 0.00001.
¢ No information was available for 1 case and 5 controls.
9 %2eng = 67-88, P < 0.00001; no information was available for 11 cases and 92 controls.
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TABLE 2. Health and healthcare factors related with vaginal delivery after a cesarean sec-
tion in 1352 women in Campinas, SP, Brazil, 1985-1995

Factor Vaginal Cesarean Odds ratio 95% Cl

Indication for the first cesarean section

Other indications 68.7 83.9 1.00 —

Breech presentation 21.3 11.6 2.25 1.42-3.55

Twin pregnancy 3.3 0.4 9.79 2.20-43.10

Transverse presentation 6.7 4.2 1.96 0.90-4.14
Not breech or transverse presentation or

twins in second delivery 93.3 88.7 1.79 0.89-3.70
Diabetes in second pregnancy 2.7 1.3 2.03 0.57-6.58
Hypertension in second pregnancy 8.7 16.1 0.50 0.26-0.92
Rupture of membranes in second pregnancy 36.0 19.6 2.31 1.58-3.38
Hemorrhage in second pregnancy 53 7.3 0.71 0.31-1.56
Poor health of first child at birth 53 55 0.97 0.42-2.14
Term pregnancy 88.7 89.0 0.97 0.55-1.71
Trial of labor prior to first cesarean 39.3 31.7 1.40 0.97-2.01
Total 150 1202

TABLE 3. Factors found in multivariate logistic regression analysis to be statistically asso-
ciated with vaginal delivery after a cesarean section in 1352 women in Campinas, SP, Brazil,

1985-1995
Standard Adjusted
Factor Coefficient error odds ratio P 95% Cl

National health system coverage only 1.5431 0.2349 4.68 <0.001 2.97-7.41
Monthly family income =< 5-fold the

minimum monthly wage 1.0198 0.2324 2.77 <0.001 1.76-4.37
First cesarean due to breech or

transverse presentation, or twins 0.8470 0.2518 2.33 <0.001  1.42-3.82
Maternal age at 2nd delivery -0.0798 0.0260 0.92 0.002  0.88-0.97
No breech or transverse presentation

or twins in the second delivery 1.0912 0.4987 2.98 0.008 1.12-7.91
Constant —2.0668 0.8336 0.013

tween the two modes of delivery:
women reported poor health status in
the child in 6.8% of the cases and in
6.2% of the controls (data not shown).

Multivariate analysis showed that
the factors that had the largest inde-
pendent associations with VBAC were
reliance on the Brazilian NHS health
system for healthcare, low family in-
come, no breech or transverse presen-
tation or twin pregnancy at second
delivery, first C-section indicated be-
cause of breech or transverse presenta-
tion or twin pregnancy, and younger
maternal age (Table 3).

Of the 1352 women studied, 350
(25.9%) underwent tubal ligation dur-
ing the second delivery. Of these
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women, 348 had a C-section, whereas
tubal ligation was done after vaginal
delivery in only two women. Thus,
28.9% of all the women who had a C-
section at their second delivery also
had a tubal ligation at the time of de-
livery, whereas only 2 women (1.4%)
who had a vaginal delivery under-
went tubal ligation (data not shown).
With respect to the type of health in-
surance used by patients in this study,
the two women who had a tubal li-
gation after a vaginal delivery had
medical insurance coverage for the
procedure. Of the women who had a
C-section followed by tubal ligation,
54% paid for their healthcare pri-
vately, 39% were covered by medical

insurance and only 6% relied on the
NHS. However, women who had a
tubal ligation, even those who used
medical insurance or the NHS, men-
tioned having to pay extra for the pro-
cedure (data not shown).

DISCUSSION

High C-section rates are a worldwide
problem, particularly in Brazil and
other Latin American countries where
the numbers are alarming. This study
was carried out with the objective of
identifying the factors associated with
the high rates of C-section in Brazil, in
particular in the extremely common sit-
uation of pregnant women who had
already had a previous C-section. The
results showed that the main factors as-
sociated with a vaginal second delivery
were not medical but essentially less fa-
vorable sociodemographic characteris-
tics including young maternal age, low
level of literacy and low family income.
These factors basically represent the
social and economic determinants of
mode of delivery, a well-known phe-
nomenon in Brazil. There is probably
also a relationship between family in-
come, type of health insurance and ed-
ucational level;, however we did not
perform specific tests of interaction be-
tween these variables because we con-
sidered the multivariate analysis to be
sufficient. In fact, this analysis identi-
fied only family income and type of
health insurance as showing a strong
independent association with the mode
of second delivery.

The first conclusion that can be
drawn from this study is that, gener-
ally speaking, the factors associated
with a vaginal second delivery were
similar to those associated with at-
tempted labor (14), and include low
monthly family income, access only to
general medical insurance through the
NHS, low maternal age, and rupture
of the membranes during the second
delivery (14). This is exactly what we
expected to find, and these results sup-
port the hypothesis that the only way
for a pregnant woman with a previous
abdominal delivery to have a vaginal
delivery for a subsequent pregnancy is
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to allow her to undergo a trial of labor.
In fact, there is no scientific evidence
that the factors associated with the two
modes of delivery are the same, nor is
there evidence whether the factors as-
sociated with the decision to perform a
C-section are fundamentally medical
or not if a trial of labor is conducted.

The results of this study show that
the probability of a woman having a
vaginal second delivery was lower
among women with a higher family
income, confirming the observations
of other authors (12, 15). Moreover,
poor educational level, perhaps indi-
rectly associated with low socioeco-
nomic status, has also been associated
with a trial of labor, vaginal delivery
and low C-section rates (16).

Socioeconomic status seems to be
one of the most important factors in
determining whether to perform a C-
section (2, 12, 17). Data obtained in
1984 for Brazil as a whole also reflected
the trend toward more C-sections per-
formed in higher-income families (18).
A more recent analysis showed that
the highest rates of C-section in Brazil
occur—generally in private hospitals—
in regions where economic improve-
ments have been greatest (19). Type
of health insurance is another deter-
mining factor in the mode of delivery.
Brazilian statistics show that C-section
rates vary enormously according to the
type of health insurance. The lowest
rates—around 30%—occur in women
receiving care in public hospitals and
clinics, whereas in the private sector
rates were above 50% (12-14, 20). A re-
cent evaluation detected some private
hospitals in the state of Sdao Paulo
where rates were higher than 80% (19).
Data from the USA and Canada are
similar, showing C-section rates almost
three times as high in women with pri-
vate insurance coverage; however even
these rates are lower than those found
in Brazil (2, 15, 21).

In addition to maternal age, parity is
another factor that has an important
influence on C-section rates. Primipar-
ity seems to be more frequently associ-
ated with a C-section (22). The fact that
higher C-section rates were associated
with private healthcare is in agree-
ment with published data reporting

that the main determining factor for
performing a C-section is socioeco-
nomic, particularly the socioeconomic
status of women (3, 15, 18-20, 23).
Medical factors seem to be less impor-
tant in determining which women
with a previous C-section will or will
not be successful in a trial of labor and
in achieving vaginal delivery.

Our results show that when the first
C-section was indicated because of
breech or transverse presentation or
twin pregnancy, the rate of vaginal sec-
ond delivery was higher. In fact, some
indications for a first C-section, espe-
cially those with lower rates of recur-
rence, may be associated with a suc-
cessful vaginal second delivery (24, 25).

Vaginal delivery did not modify the
health status of the newborn. Our re-
sults show that there was no differ-
ence in neonatal health between the
two modes of delivery (26, 27). It is im-
portant to emphasize that very strict
monitoring of fetal well-being during
labor is always recommended (2). Pre-
mature rupture of the membranes is
often associated with vaginal delivery.
Hueston and Rudy (23) demonstrated
that this condition is also more fre-
quently associated with a trial of labor
in women who have had a previous
C-section.

The rate of VBAC for the total study
population was 11%, and increased to
45% when a trial of labor occurred. On
the other hand, among the women
who had a second cesarean delivery,
only 15% had undergone a trial of
labor. These data show that a trial of
labor is fundamental in achieving
higher rates of vaginal delivery in
women with a uterine scar, a finding
in agreement with data published by
other authors (27-29). In 1988 a move-
ment was launched in the USA by the
American College of Obstetricians and
Gynecologists to implement and in-
crease the practice of VBAC. Cur-
rently, some authors report trial of
labor rates of around 80% in women
with a previous C-section, and success
rates of around 70% (6, 9, 10, 24).

These considerations may suggest a
simple mathematical exercise with po-
tentially important practical implica-
tions for women’s health and, indi-
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rectly, for the “financial health” of
public and private institutions. If a
trial of labor were permitted at second
delivery for women with a previous
C-section, around half of the women
would achieve vaginal delivery, sig-
nificantly reducing the rate of C-
sections along with their medical and
economic consequences. According to
the results of the present study, if the
1 019 women who were not permitted
to undergo a trial of labor in their sec-
ond delivery had been allowed to do
so, around 40% of them would have
successfully delivered vaginally, i.e.,
there would have been an additional
408 vaginal second deliveries. This
means that the current 11% rate of
VBAC would have been increased to
around 41%. If we consider that these
figures are representative of a rela-
tively large city which can be consid-
ered similar to other populations in
Brazil where socioeconomic level and
C-section rates are both high, their im-
portance becomes clear.

There are some limitations to this
study that should be pointed out. First
of all, there is a possibility of recall
bias, considering that the only source
of information was the answers the
women gave during interviews that
took place in 1995. However, because
neither the women nor the interview-
ers were aware of the hypothesis
being tested at the interview, and be-
cause of the importance women gen-
erally place on factors associated with
their deliveries, we consider recall
bias to have been unlikely. Secondly,
we consider that the possible limita-
tions of the study design were com-
pensated by the population-based
approach to the study. The fact that
these results are based on data col-
lected in just one Brazilian city may be
considered a limitation of this study
since some regional differences do
exist in terms of numbers and propor-
tions. However, the majority of the
female population in Brazil lives in
urban areas such as Campinas, and
the trends in delivery preferences are
largely similar throughout the coun-
try; therefore this limitation is not
likely to affect the applicability of our
results to other regions (20).
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It seems probable that in the near fu-
ture, ultrasound evaluation of lower
uterine segment thickness will be used
to predict the likelihood of achieving
vaginal birth among women with a
previous abdominal delivery scar (30).
Taking these considerations into ac-
count, our retrospective analysis of
data from a database can have practi-
cal implications. Our findings offer
strong scientific arguments, from a
population-based study, that it is pos-
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RESUMEN  Objetivo. Determinar qué factores se asocian con el parto vaginal en mujeres que
han tenido una cesarea.

Meétodos. Un estudio anidado de casos y testigos se llevé a cabo en forma de un ana-
lisis de datos secundarios procedentes de un estudio de cohorte —original, retrospec-
tivo y de carédcter poblacional— en mujeres que tuvieron su primer hijo en 1985 en la
ciudad de Campinas, Sao Paulo, Brasil, y que fueron entrevistadas 10 afios mas tarde,
en 1995. La poblacion estudiada se compuso de 1 352 mujeres cuyo primer hijo habia
nacido por cesarea y que también habfan tenido como minimo un parto posterior. El
grupo de los casos (150 mujeres, o alrededor de 11% de la muestra) estuvo integrado
por mujeres que tuvieron su segundo parto por la via vaginal, y el grupo testigo se
compuso de 1 202 mujeres que tuvieron su segundo parto por cesarea. Para cada uno
de los posibles factores asociados se calcularon la razén de posibilidades y el intervalo
de confianza de 95%. Se aplicé la prueba de tendencias de ji al cuadrado para analizar
las variables categdricas. Se usé una regresiéon multifactorial incondicionada para es-
timar las razones de posibilidades ajustadas correspondientes a cada factor asociado.
Resultados. Los factores que mostraron una asociacion estadisticamente significa-
tiva con el parto vaginal fueron un ingreso familiar mensual menor de cinco veces el
salario minimo mensual en el Brasil; depender del sistema nacional de salud brasilefio
para obtener atencion sanitaria; poca edad materna; y una primera cesarea efectuada
por presentacion de nalgas o transversal, o por embarazo gemelar. Del grupo de mu-
jeres que también tuvieron un segundo parto por cesarea, solamente 11% habian
hecho un esfuerzo por tener un parto vaginal.

Conclusiones. El principal factor que determina el parto vaginal en mujeres que ya
habian tenido una cesarea fue la presencia de factores sociales y econémicos adversos.
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En la primera parte del libro se muestran los problemas fundamentales del consumo de
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de las enfermedades relacionadas con el tabaco en los paises de la Regién y se de-
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vencién del habito de fumar conocido como "Habilidades para la vida", que alecciona a
los jovenes para que sean capaces de resistir las presiones sociales y de los medios de
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