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The objective of the present study was to investigate factors associated
with cesarean sections in two cities located in different regions of
Brazil and to determine factors that explain the higher cesarean section
rate in the more developed city, Ribeirão Preto, compared to the less
developed one, São Luís. Data from two cohort studies comprising
2846 women in Ribeirão Preto in 1994, and 2443 women in São Luís
in 1997/1998 were used. Adjusted and non-adjusted risk estimates
were calculated using a Poisson regression model. The cesarean
section rate was 33.7% in São Luís and 50.8% in Ribeirão Preto.
Adjusted analysis in a joint sequential model revealed a 51% higher
risk of cesarean section in Ribeirão Preto compared to São Luís
(prevalence rate ratio (PRR) = 1.51). Adjustment for category of
hospital admission reduced the PRR to 1.09, i.e., this variable explained 82% of the difference in the cesarean section rate between the
two cities. Adjustment for the variable “the same physician for
prenatal care and delivery” reduced the PRR to 1.07, with the “physician” factor explaining 86% of the difference between rates. When
simultaneously adjusted for the two variables, the PRR decreased to
1.05, with these two variables explaining 90% of the difference in the
cesarean section rate between the two cities, and the difference was no
longer significant. The difference in the cesarean section rate between
the two Brazilian cities, one more and one less developed, was mainly
explained by the physician factor and, to a lesser extent, by the
category of hospital admission.

Introduction
High cesarean section rates have been reported in developed and non-developed countries. In the United States, 1 of 20 babies was
delivered by cesarean section during the 1970’s,
with this rate reaching 1 in 4 during the 1990’s
(1). In France, an increase in cesarean sections
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from 10.7% in 1981 to 15.3% in 1995 was
observed (2). In Brazil, the rate of cesarean
sections increased from 15.6% in 1970 to
31.0% in 1980 (3) and from 31.6% in 1986 to
36.4% in 1996 (4). The World Health Organization (WHO) recommends that cesarean section rate should be up to 15% (5). Today,
Brazil presents a very high cesarean section
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rate (more than 30%), much higher than justified by indications based on good obstetrical
practice (5), occupying an outstanding position both within the context of Latin America
and compared to developed countries (6,7).
However, the distribution of cesarean
sections in the Brazilian population is not
homogenous and is strongly influenced by
the source of financing or by social conditions, with higher rates being observed in the
case of a lower obstetric risk and better
access to medical technology, i.e., cesarean
sections predominate among women of
higher social strata and in more developed
regions (8-10). This fact suggests that nonmedical factors are responsible for most indications of this surgical intervention.
During the 1990’s, a high cesarean section
rate was found to be associated with private
care (9), a given time of day (19 to 24 h),
prenatal care and delivery performed by the
same physician, and a larger number of prenatal visits (10) in the Southeast region of Brazil;
in the South region, the rate of cesarean section was higher among primiparous women,
women with a higher purchasing power and a
higher educational level and women who attended at least 7 prenatal visits (10,11).
The justifications for cesarean sections most
frequently reported by obstetricians are fetal
distress, cephalopelvic disproportion, breech
presentation, and previous cesarean section
(1,2,9), reasons that do not always reflect the
reality and might only be socially accepted
justifications for an unnecessary medical intervention (10). On the other hand, vaginal
delivery after a previous cesarean section is
particularly associated with socioeconomic
factors such as low income, low educational
level, being attended by a public service, and
young maternal age (12,13).
Although several studies analyzing the
risk factors for cesarean section have been
published in Brazil, there is no investigation
determining the factors capable of explaining the large differences in cesarean section
rates observed between Brazilian cities. The
Braz J Med Biol Res 40(9) 2007

objective of the present study was to investigate some factors associated with cesarean
sections in two cities from different regions
of Brazil characterized by distinct levels of
socioeconomic development and to determine non-medical factors that might explain
the higher cesarean section rate in the more
developed city, Ribeirão Preto, compared to
the less developed one, São Luís.

Subjects and Methods
The data used in the present study were
obtained from two birth cohort studies conducted in Ribeirão Preto, SP, Southeast Brazil, in 1994 (14) and in São Luís, MA, Northeast Brazil, in 1997/1998 (15). These cities
are 2659 km apart.
In São Luís, systematic sampling stratified
per maternity was used. The sample was representative of 94% of hospital births that occurred at public (Unified Health System) and
private hospitals or by direct payment to the
service provider over a period of one year,
between March 1, 1997 and February 28,
1998. In the present study, only data of liveborn singletons born to women residing in the
municipality were included. A standard questionnaire was used for data collection and
applied to puerperae immediately after delivery after the women had given their informed
consent. In the case of doubts or insufficient
information, the data were completed from the
records or by interview with the physicians
and/or nursing team, which was the case for a
small portion of the sample. The questionnaire
contained information regarding identification, demographic and socioeconomic data,
reproductive health, utilization of prenatal services, and type of delivery. Losses occurred in
5.8% of cases. A total of 2443 observations
were recorded. A detailed description of the
methodological procedures of the São Luís
cohort has been published previously (15).
In Ribeirão Preto, data were collected
from all puerperae over four consecutive
months (one-third of all deliveries) from
www.bjournal.com.br

1213

Cesarean section in São Luís and Ribeirão Preto

May to August 1994. This data collection
was based on a previous study showing no
seasonality in births or other variables used
in that study (e.g., low birth weight, preterm
birth, maternal age at delivery and twin pregnancies) over the year. Excluding losses
(3.2%) and including only liveborn singletons from families residing in the municipality, the sample comprised 2846 livebirths.
The methodological procedures have been
described elsewhere (14).
For statistical analysis, the chi-square
test was used to compare the frequencies of
the mode of delivery in each city, with P <
0.05 being considered significant. Next, to
study the association between the different
independent variables and the mode of delivery in each city, non-adjusted risk estimates were calculated using a Poisson regression model with robust adjustment (16).
The same model was subsequently used for
multivariable analysis which adjusts the risks
according to confounding factors.
The following variables were included in
the regression model: maternal age, maternal
schooling, marital status, maternal smoking,
family income, parity, previous abortion or
stillbirth, category of hospital admission, adequacy of prenatal care utilization, and whether
the mother had the same physician for prenatal
care and delivery. Family income was classified as low, middle and high based on tertile
divisions. The category of hospital admission
was classified as public when the mother was
attended by the Unified Health System and as
private when she was attended by private
health insurance plans or when paying directly
the service provider.
In the present study, the utilization of
prenatal care was classified as adequate and
inadequate. The use of care was considered
to be adequate when the prenatal visits started
up to the fourth month and the pregnant
woman performed a minimum of six visits
for a term pregnancy or a smaller number of
visits according to gestational age. In all
other situations the utilization of prenatal
www.bjournal.com.br

care was considered to be inadequate. Details about the classification of the adequacy
of prenatal care have been described in a
previous study (17).
The variables that were associated with a
risk of cesarean section upon multivariable
analysis in at least one of the towns were
included in a joint sequential model comprising both studies. An indicator variable
called “study” was created to represent the
two towns, with 0 for São Luís, which presented the lower rate of cesarean section,
and 1 for Ribeirão Preto. Initially, the prevalence rate ratio (PRR) of cesarean section
was calculated according to “study” to estimate the non-adjusted difference in the cesarean section rate between the two towns.
Next, each variable was adjusted only for the
“study” variable, and this adjusted PRR was
compared to the crude PRR. If the variable
reduced the adjusted PRR compared to the
crude PRR by at least 10%, it was considered to explain some of the difference in the
cesarean section rate between the two towns.
At the end, the adjusted PRR was calculated
for all variables studied.
A joint model was also constructed to
test the interactions between all variables
and the “study” variable in order to determine whether the effect of each variable was
different in each town and, therefore, explained the difference in the cesarean section rate between the two towns.

Results
The cesarean section rate was 50.8% in
Ribeirão Preto in 1994 and 33.7% in São
Luís in 1997/1998, with this difference being statistically significant (P < 0.001). In
both cities, the cesarean section rate was
higher in the private than in the public sector. For the private sector, the rate was higher
in São Luís (93.7%) than in Ribeirão Preto
(77.9%), whereas for the public sector the
rate was higher in Ribeirão Preto (33.9%)
than in São Luís (26.3%).
Braz J Med Biol Res 40(9) 2007
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Practically all variables submitted to
univariable analysis were found to be risk
factors for cesarean section in the two towns:
maternal age older than 20 years, fewer than
five children, five years or more of schooling, being married, being a non-smoker,

middle or high family income, adequate prenatal care use, delivery in a private hospital,
and the same physician for prenatal care and
delivery. Only in São Luís was a history of
abortion or stillbirth associated with a higher
risk of cesarean section (Table 1).

Table 1. Non-adjusted analysis of risk factors for cesarean section (Ribeirão Preto, 1994 and São Luís, 1997/1998).
Variable

Maternal age (years)
<20
20-34
≥35
Missing
Parity
5 children or more
2 to 4 children
1 child
Missing
Maternal schooling
≤4 years
5 to 11 years
≥12 years
Missing
Marital status
No companion
Cohabiting
Married
Missing
Maternal smoking
Yes
No
Missing
Family income
Low
Middle
High
Missing
Previous abortion/stillbirth
No
Yes
Missing
Category of hospital admission
Public
Private
Missing
Adequacy of prenatal care utilization
Inadequate
Adequate
Missing
Same physician for prenatal care and
No
Yes
Missing

Ribeirão Preto (N = 2846)
N

Cesarean
section (%)

Prevalence
rate ratio (95%CI)

499
2069
271
7

35.9
52.7
64.2
57.1

1.00
1.47 (1.30, 1.66)
1.79 (1.54, 2.07)

166
1496
1156
28

31.3
49.4
55.7
42.9

1.00
1.58 (1.25, 1.99)
1.78 (1.41, 2.24)

395
1890
369
192

29.4
51.1
77.2
41.7

1.00
1.74 (1.48, 2.04)
2.63 (2.23, 3.09)

347
702
1679
118

42.4
30.2
60.6
59.3

1.00
0.71 (0.60, 0.84)
1.43 (1.26, 1.63)

588
2156
102

40.5
53.5
53.9

1.00
1.32 (1.19, 1.47)

597
636
781
832

34.3
47.5
68.4
48.8

1.00
1.38 (1.20, 1.59)
1.99 (1.76, 2.25)

2291
536
19

51.2
49.6
47.4

1.00
0.97 (0.88, 1.07)

1699
1003
144

33.9
77.9
62.5

1.00
2.30 (2.14, 2.47)

758
1839
249
delivery
1635
1051
160

30.3
58.5
57.0

1.00
1.93 (1.72, 2.16)

32.3
78.7
56.9

1.00
2.43 (2.25, 2.63)

São Luís (N = 2443)
P*

N

Cesarean
section (%)

Prevalence
rate ratio (95%CI)

719
1620
102
2

23.1
37.2
53.9
50.0

1.00
1.61 (1.39, 1.87)
2.33 (1.87, 2.92)

105
1148
1190
-

15.2
34.9
34.2
-

1.00
2.29 (1.45, 3.62)
2.24 (1.42, 3.55)

265
2053
119
6

24.1
31.8
87.4
50.0

1.00
1.32 (1.05, 1.64)
3.62 (2.89, 4.53)

592
1146
704
1

27.5
25.9
51.7
0

1.00
0.94 (0.80, 1.11)
1.88 (1.62, 2.18)

145
2298
-

22.8
34.4
-

1.00
1.51 (1.11, 2.05)

1244
593
443
163

23.8
36.3
60.3
28.2

1.00
1.52 (1.32, 1.76)
2.53 (2.23, 2.87)

1866
577
-

31.9
39.5
-

1.00
1.24 (1.10, 1.40)

2174
269
-

26.3
93.7
-

1.00
3.56 (3.30, 3.84)

1161
1254
28

22.7
43.9
32.1

1.00
1.93 (1.71, 2.18)

2140
303
0

25.5
92.1
-

1.00
3.62 (3.34, 3.91)

<0.001

P*

<0.001

<0.001

0.002

<0.001

<0.001

<0.001

<0.001

<0.001

0.007

<0.001

<0.001

>0.05

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Prevalence rate ratio estimated by simple Poisson regression model with robust adjustment.
*P values for the log-likelihood ratio test.

Braz J Med Biol Res 40(9) 2007

www.bjournal.com.br

1215

Cesarean section in São Luís and Ribeirão Preto

Upon multivariable analysis, the following variables continued to be associated with
a risk of cesarean section in Ribeirão Preto
and São Luís: maternal age older than 35
years (PRR 1.54 and 1.45), adequate utilization of prenatal care (PRR 1.29 and 1.24),
and the same physician for prenatal care and
delivery (PRR 1.66 and 2.17). The association with a number of children of less than
five (PRR 1.99), being married (PRR 1.19),
middle family income (PRR 1.24) and private care (PRR 1.21) persisted only in São

Luís. Only in Ribeirão Preto was a high
family income associated with a higher risk
of cesarean section (Table 2).
Adjusted analysis in a joint sequential
model revealed a 51% higher risk of cesarean section in Ribeirão Preto compared to
São Luís. Adjustment for category of hospital admission reduced the PRR to 1.09, i.e.,
this variable explained 82% of the difference in the cesarean section rate between the
two towns. Adjustment for the variable “the
same physician for prenatal care and deliv-

Table 2. Multivariable analysis of risk factors for cesarean section (Ribeirão Preto, 1994 and São Luís, 1997/
1998).
Variable

Ribeirão Preto
Prevalence rate ratio (95%CI)

Maternal age (years)
<20
1.00
20-34
1.19 (0.99, 1.42)
≥35
1.54 (1.25, 1.89)
Parity
≥5 children
1.00
2 to 4 children
1.05 (0.78, 1.38)
1 child
1.13 (0.84, 1.52)
Maternal schooling
≤4 years
1.00
5 to 11 years
1.06 (0.86, 1.30)
≥12 years
0.99 (0.79, 1.24)
Marital status
No companion
1.00
Cohabiting
0.88 (0.70, 1.11)
Married
1.12 (0.93, 1.34)
Maternal smoking
Yes
1.00
No
1.04 (0.92, 1.18)
Family income
Low
1.00
Middle
1.09 (0.94, 1.26)
High
1.19 (1.02, 1.38)
History of abortion/stillbirth
No
1.00
Yes
1.05 (0.95, 1.17)
Category of hospital admission
Public
1.00
Private
1.16 (0.98, 1.36)
Adequacy of prenatal care use
Inadequate
1.00
Adequate
1.29 (1.11, 1.49)
Same physician for prenatal care and delivery
No
1.00
Yes
1.66 (1.39, 1.99)

São Luís
P*

Prevalence rate ratio (95%CI)

<0.001

P*
0.005

1.00
1.25 (1.06, 1.47)
1.45 (1.15, 1.82)
>0.05

0.016
1.00
1.93 (1.22, 3.07)
1.99 (1.25, 3.19)

>0.05

>0.05
1.00
0.94 (0.74, 1.18)
1.04 (0.81, 1.34)

0.023

<0.001
1.00
0.93 (0.79, 1.09)
1.19 (1.01, 1.39)

>0.05

>0.05
1.00
1.10 (0.82, 1.48)

0.048

0.017
1.00
1.24 (1.07, 1.43)
1.17 (0.99, 1.38)

>0.05

0.043
1.00
1.12 (1.00, 1.25)

>0.05

0.044
1.00
1.21 (1.00, 1.46)

0.001

0.003
1.00
1.24 (1.08, 1.42)

<0.001

<0.001
1.00
2.17 (1.81, 2.60)

Prevalence rate ratio estimated by multiple Poisson regression model with robust adjustment. Adjustment
was performed for all variables presented in the table.
*P values for the log-likelihood ratio test.
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ery” reduced the PRR to 1.07, with the “physician factor” explaining 86% of the difference between rates. When simultaneously
adjusted for the two variables, the PRR decreased to 1.05 and the confidence interval
included 1, indicating that these two variables accounted for 90% of the difference in
the cesarean section rate between the two
towns, and the difference was no longer
significant. The variables marital status, family income, adequacy of prenatal care use,
and maternal age contributed little to explain
this difference. Analysis adjusting the model for all variables revealed an inversion in
the relative risk although the confidence interval marginally included one, suggesting
that, if all variables had presented an equal
distribution between towns, the risk of cesarean section would have been higher in
São Luís (Table 3).
In the joint model in which interactions
between the variables and the “study” factor
were tested, two interactions were significant. The risk for cesarean section was lower
in Ribeirão Preto than in São Luís for mothers with a smaller number of children and
those who had the same physician for prenatal care and delivery (Table 4).

Discussion
Since clinical factors do not completely
explain the large difference in cesarean section rates between different countries or cities and because mode of insurance (private
versus public), convenience for the doctor
and social class are related to cesarean section (9,18-20), we undertook the present
study to identify which non-clinical factors
may explain why cesarean section rates are
very much higher in a developed Brazilian
city compared to another less developed one.
Clinical factors have not been included because their association with cesarean section
has been well established and in some situations there was incomplete or insufficient
information regarding clinical factors in the
medical records.
Although in the joint sequential model
practically the same variables were associated with cesarean section in the two towns,
differences in the variables “category of hospital admission” and “the same physician for
prenatal care and delivery” were capable of
completely explaining the variation in the
cesarean section rate between towns. Adjustment of the model for all variables shows

Table 3. Multivariable analysis of risk factors for cesarean section in a joint sequential model (Ribeirão Preto,
1994 and São Luís, 1997/1998).
Sequential adjustment

Prevalence
rate ratio (95%CI)

Study
Study and category of hospital admission
Study and same physician for prenatal care and delivery
Study and parity
Study and maternal age
Study and marital status
Study and maternal schooling
Study and maternal smoking
Study and family income
Study and history of abortion or stillbirth
Study and adequacy of prenatal care use
Study, category of hospital admission and same
physician for prenatal care and delivery
For all factors

1.51
1.09
1.07
1.53
1.42
1.22
1.45
1.57
1.27
1.51
1.33
1.05

(1.41,
(1.02,
(1.01,
(1.43,
(1.33,
(1.14,
(1.36,
(1.47,
(1.18,
(1.42,
(1.24,
(0.98,

% Reduction of the risk with
inclusion of the variable(s)

1.61)
1.16)
1.14)
1.63)
1.52)
1.31)
1.55)
1.68)
1.36)
1.62)
1.42)
1.12)

-82.35%
-86.27%
+3.92%
-17.65%
-56.86%
-11.76%
+11.76%
-47.06%
0.00%
-35.29%
-90.20%

0.94 (0.87, 1.01)

-117.65%

Prevalence rate ratio comparing the risk for cesarean section in Ribeirão Preto with that in São Luís estimated
by Poisson regression model with robust adjustment.
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that, if there had been no difference in the
percentage of women who had the same
physician for prenatal care and delivery between the two towns, the cesarean section
rates in Ribeirão Preto and São Luís would
have been the same.
The main strength of the present study
resides in the fact that it permits the comparison of rates and risk factors of cesarean
section between two towns of highly distinct
socioeconomic levels, and importantly that
the data were collected in a similar manner.
However, it was not possible to determine
the indications for cesarean section in the
two places, although there is strong evidence that in Brazil non-clinical factors are
more important than biological factors for
the indication of this surgery (7), and that the
biological reasons cited in the medical records
are only socially acceptable justifications
for a cesarean section (10).
In both Ribeirão Preto and São Luís the
risk for cesarean section was generally higher
for categories of lower obstetric risk, suggesting that non-medical indications predominated. These findings agree with those
observed in other regions of the country
(9,21,22). In a study conducted in Ribeirão
Preto in 1994, a higher risk of cesarean
section was demonstrated for specific periods of the day (end of the afternoon and
beginning of the night), indicating that medical convenience is a determinant factor for
performing a cesarean section (10). Studies
have shown that high cesarean section rates
as those observed here do not necessarily
reflect medical indications. Higher rates have
been reported for women of higher income
and educational level (9,23,24) who attended
a larger number of prenatal visits and for
primiparous women (11). Among women of
low income attended by a public or philanthropic service, cesarean section was associated with a shorter time since graduation of
the prenatal physician and the lack of compliance with the norms of the prenatal program (21). It was noted in these studies that
www.bjournal.com.br

a greater obstetric risk was not the only
determinant factor for cesarean section. High
cesarean section rates have been indicated in
some studies to be due to the behavior of the
physician, either due to a lack of opportunity
or ability to detect the preference of the
pregnant woman or to the equivocal conclusion that pregnant women prefer cesarean
sections (21,25-28), the impression that a
cesarean section is safer for the fetus and
Table 4. Multivariable analysis of risk factors for cesarean section in a joint model
(Ribeirão Preto, 1994 and São Luís, 1997/1998).
Prevalence
rate ratio (95%CI)
Main effects
Maternal age
<20
20-34
≥35
Maternal schooling
≤4 years
5 to 11 years
≥12 years
Marital status
No companion
Cohabiting
Married
Maternal smoking
Yes
No
Family income
Low
Middle
High
History of abortion/stillbirth
No
Yes
Adequacy of prenatal care use
Inadequate
Adequate
Category of hospital admission
Public
Private
Interactions
Parity and study
5 children or more
2 to 4 children
1 child
Same physician for prenatal care
and delivery and study
No
Yes

P*

<0.001
1.00
1.22 (1.08, 1.38)
1.52 (1.31, 1.77)
>0.05
1.00
1.00 (0.86, 1.17)
0.99 (0.84, 1.18)
<0.001
1.00
0.91 (0.80, 1.04)
1.16 (1.03, 1.31)
>0.05
1.00
1.05 (0.94, 1.18)
0.004
1.00
1.16 (1.05, 1.29)
1.20 (1.07, 1.33)
0.029
1.00
1.09 (1.01, 1.18)
<0.001
1.00
1.26 (1.14, 1.39)
0.007
1.00
1.18 (1.05, 1.33)
0.059
1.00
0.55 (0.32, 0.93)
0.59 (0.35, 1.00)
<0.001
1.00
0.72 (0.63, 0.82)

Prevalence rate ratio estimated by multiple Poisson regression model with robust
adjustment. Adjustment was performed for all variables presented in the table.
*P values for the log-likelihood ratio test.
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more comfortable for the mother (21), and
the convenience of programmed intervention which permits the physician to gain
time (21,25,27). These conclusions are supported by the present study since the variables “physician” and “category of hospital
admission” explained more the difference in
the cesarean section rate between the two
Brazilian cities.
Results from developed countries indicate that cesarean section does not necessarily produce better perinatal outcomes (29).
In eight Latin American countries including
Brazil, in 1995, the high cesarean section
rate was associated with high antibiotic use
after labor, increased maternal morbidity and
mortality and higher fetal and neonatal morbidity and mortality. Cesarean section delivery does not necessarily indicate good medical practice, has currently become a banal
procedure and may even cause iatrogenic
damage. Furthermore, cesarean section has
a U-shaped association with perinatal outcomes. Worse perinatal outcomes are found
when cesarean section is under- or overperformed (20).
In the model testing interactions, two
variables showed a different effect in the
two towns. The risk of cesarean section for
women with 2 to 4 children was higher in
São Luís than in Ribeirão Preto. This fact
may reflect the higher frequency of tubal
ligation during cesarean section in São Luís,
in agreement with the data of the National
Research on Demography and Health conducted in 1996 which showed that female
sterilization was more frequent in the Northeast (43.9%) than in São Paulo (33.6%) (4).
The risk related to the “physician” factor
was also greater in São Luís. While in
Ribeirão Preto 78.7% of the women who had
the same physician for prenatal care and
delivery underwent a cesarean section, this
percentage was 92.1% in São Luís.
The greater risk related to the “physician” factor observed in São Luís seems to
contradict the fact that this factor explained
Braz J Med Biol Res 40(9) 2007

86.3% of the non-adjusted difference in the
cesarean section rate between the two towns.
However, the prevalence of the risk factor
“physician”, i.e., the percentage of women
attended by the same physician during prenatal care, was more than three times higher
in Ribeirão Preto than in São Luís (39.1 vs
12.4%). Thus, to explain the difference in
the cesarean section rate between the two
towns, both the risk (which was greater in
São Luís and better demonstrated in the
interaction model) and the prevalence of the
risk factor (which was higher in Ribeirão
Preto and better demonstrated in the joint
sequential model) should be taken into account.
The category of hospital admission was
also found to explain the difference in the
cesarean section rate between the two towns
in the joint sequential model. Although the
rate was higher for the private sector in São
Luís compared to Ribeirão Preto, for the
public sector the rate was higher in Ribeirão
Preto than in São Luís. However, more
women were attended by private services in
Ribeirão Preto than in São Luís (37.1 vs
11.0%).
It seems that cesarean section deliveries,
especially in private hospitals, reflect a complex social process affected by clinical status, social and family pressures, the desire of
some women to undergo a cesarean, influenced by the legal system and available technology (20). A recent study has shown that
the preference of the pregnant woman was
one of the factors responsible for cesarean
section (11). However, other investigations
have demonstrated the occurrence of cesarean sections not desired by the pregnant
women in four Brazilian cities where, despite the high rates (72% at private services
and 32% at public services), the antenatal
preference of almost all women from both
sectors was vaginal delivery, in contrast to
public opinion. The difference in the rate
between groups was due to the higher percentage of unwanted cesarean sections
www.bjournal.com.br
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among women attended by private services
(22). Dissatisfaction of women with the noninvolvement in the decision to deliver by
unprogrammed cesarean section has also
been demonstrated in developed countries
(30,31), and in private hospitals (32). In the
present study, in univariable analysis the
frequency of cesarean sections was higher
among women of higher educational level, a
finding also reported in other studies (8-10).
However, in the adjusted analysis health
service-related factors (category of hospital
admission and physician) better explained
the difference in cesarean section rates between the two Brazilian cities than maternal-

related factors, suggesting that factors related to the physicians and health services
have a higher explanatory power of the cesarean section risk than maternal factors.
The results identified some non-medical
factors that contributed to explain the higher
cesarean section rate observed in the more
developed city, Ribeirão Preto, compared to
the less developed one, São Luís. Clinical
variables were not included. In summary,
the difference in the cesarean section rate
between the two Brazilian cities was mainly
explained by the physician factor and, to a
lesser extent, by the category of hospital
admission.
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