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Abstract

Brazil has a high C-section ratio, specifically in private sector, it is
a share of 88% (ANS), many of them are considered unnecessary by the
National Health Agency (ANS). There are also reports of convenience ef-
fect existence, which refers to physicians manipulating birth time in order
to enjoy leisure time (Rocha and Spinola, 2016). This research measures
consequences of Resolution 2,144 of 17th March 2016, which prohibited
Cesarean Sections’(CS’s) done by request of woman being performed be-
fore the 39th week of pregnancy. Using open available data from ANS,
linear models are specified in order to test if the policy affected the CS’s
ratio and the identified convenience effect. Through linear Regression
Functions, the research finds that the policy lowered the CS’s ratio 0.7%
percentage points on average. For cities of Campinas and Curitiba, the
ratio respectively diminished 11 and 9% percentage points. It also finds
out that the convenience effecdata2¡-paste0(BRASIL2016.RData) t exists
only for periods before the policy was enacted.
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1 Introduction

Brazil has one of the highest C-section ratio in the world, a share of 56,1% in
both private and public systems (DATA SUS, 2018), and many policies inter-
ventions have been done in order to decrease this ratio. Among these policies
the Brazilian Federal Council of Medicine (CFM) prohibited C-sections (CS)
done by request of woman being performed before the 39th week of pregnancy.
The policy main goal was reducing unnecessary and premature scheduled CS’s.
This policy, Resolution 2,144 of 17th March 2016, was enforced by law in 22th
of July 2016, pregnant woman from this day on had to comply with it.

One problem regarding procedures of child-birth in Brazil is the conve-
nience effect (Rocha and Spinola, 2016). The convenience effect refers to doc-
tors/mothers manipulation of birth-time and/or type without clinical reasons.
Manipulation of birth-time is a technique used to bring on or speed up con-
tractions and thus anticipate births. According to World Health Organiza-
tion, manipulating the birth-time and type due to non-clinical reasons may
harm mothers/child’s health and increase labor risk (WHO, 2018). Rocha and
Spinola (2016) identify evidences of convenience effect existence on child-birth
procedures occurred in public Brazilian health system.

According to our data from the National Agency of Supplementary Health
(ANS), 90% of deliveries in private hospitals are CS’s, while public sector has
a 42% CS’s ratio according to DATA SUS. Furthermore, ANS reports the exis-
tence of a high number of unnecessary CS’s in the private health care market.
In this context, the private system seems to be more vulnerable to the conve-
nience effect and others problems in the procedure type decision making. This
research aims at measuring consequences of the mentioned policy on Brazilian
private child-birth practices. It is the first study to use the ANS public data
focusing on the private system child-birth procedures.

It will first measure the policy direct effect on CS ratio. It will be tested
whether the policy diminished the CS ratio. This research will also test the
existence of the convenience effect and finally whether the policy had any effect
on the way CS‘s are timely manipulated.

The used data was retrieved from ANS public data base1. It refers to regis-
ters of financial transactions between health insurers and health care provider
(HCP). They cover first of August 2015 until 31th December 2016 and refers to
child-birth procedures in private Brazilian health care system.

In order to test the policy effect on CS ratio, a linear regression model for
daily CS ratio by city is regressed on a dummy indicating the policy enforce-
ment and control variables. The main reason for daily averaging across city is
controlling for Health Care Provides across cities. The negative coefficient on
the dummy treating the policy indicates that the police lowered the CS’s ratio
by 0.7% percentage points. This is a positive result when assumed that there is
a large number of unnecessary CS’s procedures realized in Brazil.

For cities of Campinas and Curitiba, the ratio respectively diminished 11

1http://www.ans.gov.br/perfil-do-setor/dados-abertos
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and 9% percentage points. Considering only the used sample it amounts to
1157 potentially CS’s procedures transformed into ND’s accounting for both
cities. When extrapolating results for total Brazilian population, the impact is
about to 21,745 potential CS’s transformed into ND’s by year, since the policy
enactment (July of 2016).

In the same model, a dummy treating holidays and other dummy indicating
workdays before holidays are included as dependent variables. They have a
negative and a positive sign and the former is statistically relevant. These
results indicate that CS are driven away from holidays. When modelling the
procedure with a Probit regression, there are evidences suggesting that the
convenience effect is unrelated to woman’s age. Since risk and procedures values
are controlled, the found convenience effect does not correlate with clinical or
financial factors. The results are consonant with Rocha and Spinola (2016),
which favors a convenience effect towards physician leisure time and consonant
with stylized facts of Brazilian child-birth practices summarized in next section.

The policy effect on conveniently scheduling CS is tested with other linear
model. Controlling for risk, age, financial incentives, city and time fixed effects,
an estimation of daily CS’s ratio by city regression is done on holidays interaction
with a dummy for policy. The coefficients for the holidays before and after policy
are compared. Results indicate that the convenience effect does not exist for
periods after the policy. This result means that prohibiting C-sections (CS)
done by request of woman being performed before the 39th week of pregnancy
impose difficulties in the way CS’s were conveniently scheduled in Brazilian
private health care system

This article is structured as follows: section two review child-birth practices
and policies in Brazil. Section three does data explanation, summaries and de-
scriptive statistics. Fourth section identify the prohibition policy consequences
on child-birth practices. Fifth section concludes this research.

2 Brazilian Child-Practices

2.1 Background: Brazilian Child-Birth Practices

Currently, Brazil is in the top five highest rate of C-section in the world, regis-
tering 55,4% in 2015 (DATA SUS, 2016). In the private sector, this rate is as
high as 88%, with some hospitals recording C-section rates of 100% (Nobrega,
2014). The high incidence of C-section in Brazil is well above the recommended
rates by the World Health Organization, which is no more than 15% of births
(WHO, 1985)

Women who can afford to deliver in private hospitals often do so, paying for
birth expenses via private insurance or directly out-of-pocket. Direct payment is
more frequent among highest income women. For childbirth assistance, women
often seek private care for freedom of choice and access to individualized and
better treatment. Private patients who contract maternity plans are virtually
guaranteed to retain the same physician from pre-natal care to labour and birth
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delivery.
There has been much debate regarding the reasons behind the epidemic

rates of C-section in Brazil and the extent to which it can be attributable to
physician motives, patient demand and the model of obstetric assistance adopted
in the country. Firstly, among the privately physician and health system factors,
Nobrega (2014) and Patah (2008) list some plausible conjectures for high C-
sections rates:

• Physical Availability During Births:
A traditional selling point for maternal health insurance plans is the
guarantee that mothers would be assisted by the same physician for all
maternity-related needs, from pre-natal care to labour and delivery. Also,
reimbursement payment usually requires the physician to be physically
available to attend the entire duration of a birth. Being involved in a
prolonged delivery and often having to perform much of the hands-on
procedures.

• Low Utilization of Non-physician Professionals:
Legal aspects involved in the subject constitute one of the reasons to this
problem, the current legislation states that nurses can only assist births
as part of a team, which must include a physician. Merighi (2002) re-
ported difficulties faced by obstetric nurses in their work environment,
which would be caused by the absence of clear protocols for birth assis-
tance, division of labour, rare ethic reviews in hospitals and physicians’
unwillingness to share responsibilities.

• Low Payments, Busy Work Life and Convenience:
Requiring significantly different amounts of time, it is plausible that time
inputs may play a role in physicians’ decisions regarding birth procedures
under certain circumstances. It is noteworthy that a recent publication
of the Federal and Regional Councils of Medicine reports that Brazilian
physicians accumulate three jobs on average, with a third of them having
four or more. The same data shows that physicians also face a busy work
schedule having an average workload of fifty hours per weeks. Finally,
interviews conducted among physicians indicate a preference for C-section.
It is noteworthy the low supply of qualified labor in Brazil.

• Pregnant woman preferences factors:
Approximately 30% of women begin prenatal care already intending to
give birth by C-section in Brazil. Fear of pain is reported as the main
factor motivating maternal request for C-section (Hopkins, 2000, Porter,
2001). As a matter of fact there is world-wide increasing number of C-
section procedures performed by woman’s request, according to Land et
al. (2001), the most reported relevant reasons are: fear of natural delivery
and its pain; genital injury, fetus injury, sexual and urinary dis-functions,
convenience.
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Nobrega (2014) investigate three possible explanations for Brazilian high
C-section ratio in whole health system. First, it is examined the incentive
related to physicians’ demand for leisure. She studies whether time constrained
physicians exploit C-section’s scheduling properties to conveniently minimize
work life disruptions and accommodate their schedule by shifting off births from
most desired leisure consumption points. She finds no evidence on support for
the hypothesis that physicians purposely convert natural births into C-sections
to alleviate work burden during a desired leisure periods is found.

However, Rocha and Spinola (2016) using an updated and extended data ver-
sion of the one Juliana (2014) uses for birth records in Brazil, find that low-risk
births that would have otherwise occurred after spontaneous labor on inconve-
nient days are anticipated to convenient days mainly through the scheduling of
Csection. They implement a test for more holidays instead of only carnival. It is
argued that their finding within the public healthcare system consists of strong
evidence on physicians’ convenience effect as women normally do not participate
in the decision-making process and physicians face no other incentives to induce
cesarean deliveries – such as financial motives or fear of litigation.

Nobrega (2014) also tested whether pregnant woman who are physicians
and presumably most aware about the risks and benefits involving a C-section,
undergo less of this procedure as compared to other women of equivalent socio-
economic status. Noting that physicians mothers consisted of 7% of the sample,
the evidence is that physician-mothers undergo as much, or more, C-sections as
compared to others of equivalent socio-economic status.

Finally, Nobrega (2014) investigates the impact of a exogenous change in
public reimbursement fees by the government. The conclusion is that physi-
cians respond to financial incentives and the group impacted by the fee change
increased C-section rates following the policy intervention.

Patah (2008) had a sample of 250 child-birth procedures in homogeneous
hospitals in Sao Paulo city. The sample had a C-section ratio of 88,4% and the
main results can be summarized as follows:

• 20.8% of pregnant woman stated that they did not influence the choice,
while 79.2% stated they have fully or partially participated.

• Women who work, more educated, higher income and older women seem
to more frequently incur in C-sections (a common result).

• Information such as procedure risks, anesthesia, pain and post-delivery
symptoms are homogeneous between women of both procedures. However
almost all of these information were NOT acknowledged to 40% or more
of pregnant women.

• Changing opinion during pregnancy and more participation in decision
making process are more frequent among natural birth procedure type.

Dias et al (2008) study a sample of 437 pregnant woman at two represen-
tative hospitals of private care system in State of Rio de Janeiro. In initial
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pregnancy status2, 35% of patients reported to prefer C-section, 48% reported
natural delivery and 17% was indifferent between both. It is noteworthy that for
patients having its first child, just 21% preferred C-section. Only 5% of patients
whom initially preferred C-section, incurred in opposite procedure: natural de-
livery. Meanwhile, among patients who initially preferred natural delivery, 85%
actually incurred in C-section. Finally 92% of those who were indifferent had
C-section as final outcome. In total, CS was 90% of the performed procedure.
The table 1, reproduced from Dias et al (2008), show initial preferences and
physician conduct towards performed C-sections.

Table 1: CS’s Decision

Source: Dias et al (2008)

The authors claim that interaction with health system is considerably more
relevant than initial woman’s preference to explain final outcome. Despite that,
initial preferences for natural delivery were positively and significantly corre-
lated with years of education, informational level and fear of C-section proce-
dure. Meanwhile, fear of Natural delivery, adding sterilization procedure and
positive past experience with C-section delivery were positively and significantly
correlated with initial preferences for C-section.

In a similar study, Soalheiro (2011) outlines the initial preference with demo-
graphics and social economical characteristics of pregnant woman who is having
its first child from south of Brazil in 2011. They have a sample of 1,904 first
time pregnant patients who had Natural or C-section procedures in 46 health
facilities selected in the three states of South of Brazil. It was observed that
although 70% of the women reported a preference for natural delivery before
giving a name to the baby, less than 45% of them actually had performed natural
delivery. On the other hand, among the 24% of patients who initially preferred
C-section, 80% ended up performing the actually initially chosen surgical pro-
cedure. Their socioeconomically status and demographics can be seen in table
2 reproduced from Soalheiro (2011) :

2Before giving a name to the baby
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Table 2: Procedures Preferences

Source: Soalheiro (2011)
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Next tables 3 and 4 show actually performed procedure type C-section and
Natural delivery by age and schooling for the whole Brazilian health system in
2015. We exclude any other kind of delivery procedure when calculating ratios.

Table 3: Procedure type ratio by age
AGE ND CS N living born child

10 to 14 0.63 0.366 26700
15 to 19 0.60 0.39 520864
20 to 24 0.51 0.48 751669
25 to 29 0.41 0.58 728404
30 to 34 0.34 0.66 601650
35 to 39 0.31 0.69 311036
40 to 44 0.31 0.68 72391
45 to 49 0.32 0.67 4489
50 to 54 0.37 0.62 299
55 to 59 0.42 0.53 49
60 to 64 0.47 0.47 17

Unknown 0.78 0.11 97
Total 0.44 0.55 3017668

Source: DATA SUS

Table 4: Procedure Ratio by schooling
Mother’s schooling years ND CS N living born child

None 0.73 0.27 16729
1 to 3 years 0.64 0.36 84316
4 to 7 years 0.59 0.41 561575
8 to 11 years 0.46 0.53 1755719

12 years or more 0.20 0.79 553314
Unknown 0.48 0.50 46015

Total 0.44 0.55 3017668
Source: DATA SUS
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If one compares Soalheiro (2011) and Dias et al (2008) studies on initial pref-
erences of pregnant woman by social economical and demography with actually
incurred procedure reported in last table, an outstanding divergence is observ-
able between them. Initial preferences were very different from final outcomes
in their study as well. These empirical results arises important questions about
what causes the outstanding gap difference between ex-ante patient preference
and actually performed procedure.

In summary, Patah (2008) reported that 20.8% of pregnant woman stated
that they did not influence the choice, while 79.2% stated they have fully or par-
tially participated. He also outlines the mother’s low level of information about
both type of procedures. Dias et al (2008) reports that about 40% of C-sections
are performed by request of pregnant women. Rocha and Spinola (2016) present
strong and robust findings within the public health-care system consisting on
physicians’ convenience effect i.e physician conveniently scheduleding CS in their
agenda.

Henceforth, it seems that this child-birth health care market in Brazil is
not in an efficient equilibrium. Not coincidentally, there have been many public
policies regarding child-birth health care. Next subsection will summarize them.

2.2 Public Policies

This section summarize Public Policies towards Child-Birth procedure in Brazil.
The first intervention backs to 1989. The Sao Paulo State Health Department
defined the acceptance limit for C-section rates at 30% (State of Sao Paulo,
1989), blocking remuneration of SUS contracted hospitals with rates above it.
This financial constraint distortion probably resulted in misinformation sent to
State Health Department (IBANEZ et al., 2001).

Another measure was published by the Ministry of Health through Ordinance
2,816 of 29 May of 1998 and its redefinition in 1999 (Brazil, 1998). There were
a set of measures to improve quality in delivery assistance in Public Health
System. Among them, it is worth mentioning:

• Increase in fees for normal delivery.

• Introduction of analgesia payment for normal delivery.

• Introduction of childbirth payment performed by obstetric nurse.

• Definition of a reduction to maximum percentage of 40% of cesarean sec-
tions for the 2nd. semester of 1998, with progressive reductions reaching
30% in the 1st semester of 2000. Procedures performed above the estab-
lished limit would not be paid.

The National Health Agency (ANS) published in September 2007 the Sup-
plementary Health Qualification Program. Among some measures, there were
new rules required for health plans and insurers. In particular, hospitals in in-
surers’ network were required a minimum quality structure for normal deliveries
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procedures. It also included cesarean rates as criterion in insurers quality index
(Patah, 2008).

In 2013 there were a scoop about child-birth practices in Brazil. The Fed-
eral Council of Medicine authorized obstetrician to charge additional fees for
performing natural delivery, a direct collection from the doctor to the patient,
even if the insurer had already covered this procedure. In contrast to that, the
National Agency of Supplementary Health (ANS) stated that families should
not afford to pay extra fees, since normal or cesarean delivery is a mandatory
coverage of health plans by law (EM,2013). Since then obstetricians are allowed
to charge extra fee for ND procedures.

In 6 July of 2015 started to preponderate the new rules established by the
National Agency of Supplementary Health (ANS): the enactment of Normative
Resolution 368. It establishes that health plan operators/insurers, whenever
requested, must publicize the percentages of C-section and natural deliveries by
health facility and by physician. Furthermore, they must provide specific doc-
uments including the registration of all the prenatal care; finally it requires the
obstetricians to use the Partogram, a graphic document that records everything
that happens during the labor (Brasil, 2015). It follows the main articles of the
Normative Resolution - Number 368, of 6 January 2015, which was enacted in
6 July 2015.

Currently, the National Agency for Supplementary Health (ANS) is devel-
oping the Adequate Childbirth Project. The project begun in April, 2015 and
it aims at: changing the current delivery model and promoting natural deliv-
ery; qualifying care services in prenatal care and delivery procedure; finally,
decreasing the number of unnecessary C-section and possible adverse events
due to an inadequate delivery model. It has being carried together with 35
maternity’s and 20 insurers and basing its guidance on the identification of in-
novative and viable models of attention to pregnancy and child-birth, based on
scientific evidence and effective experiences in private health service. It also
includes informative campaigns in Social Media, they advertised the benefits of
natural delivery and statements that scheduled C-sections disrespect the timing
of child-delivery between 21 of December 2015 and 8 of February 2016. As a
result, ANS reports that supporting maternities had an averaged 20% increase
in the number of Natural Delivery between April 2015 and October 2016 and
that advertises achieved a significant number of visualization.

2.3 Resolution 2,144 of the Federal Council of Medicine
(CFM)

The Resolution 2,144 of the Federal Council of Medicine (CFM) determines that
C-sections done by request of the woman can only be performed after the 39th
week of gestation. The right to choose for CS’s is maintained, only restricted to
be performed after the 39th week when it is chosen by pregnant woman. The
resolution also determines the registration of a document declaring that the
pregnant woman was fully informed about the risks and benefices of scheduled
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CS’s and ND’s in a clear language and also that she freely choose scheduled CS
as the procedure.

In this regard the policy not only restricted the time of performing scheduled
CS’s but also provided information to women that choose it. This resolution
started to preponderate on July of 2016. The main goal was to reduce problems
related to premature delivery and ensure that the women have information about
both type of procedures in case of scheduled CS’s by request of the pregnant
woman. Since in the absence of clinical conditions, ND’s provides a better
benefit’s/risk relation than CS’s, it is expected that having more information
and restricting CS’s, a drop in CS’s ratio is expected after the policy. If one
considers that writing the document and explaining procedures’ risk and benefits
imply a cost to physicians and that he can influence the decision making, then
it is also expected a drop in CS’s ratio.

It is noteworthy that, when this paper was being written, it was not found
any country other than Brazil that prohibited it by law enforcement. In United
States and United Kingdom official health organizations just advise for perform-
ing CS’s by request of woman after the 39th week.

To finish this section, figure 1 plots the time series of C-section and ND ratio
together with the number of lived child-born. It is noteworthy that C-section
ratio has fallen in 2015 for the first time since 1999.
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Figure 1: CS Ratio - Data SUS

3 Data

In this section we explain the data base, summarize the sample characteristics
and variables. Firstly, the sample is introduced defining observations and de-
scribing variables. After that, it provides more detailed information of available
variables and their descriptive statistics.

The main available data base are registers of financial transactions between
health insurers and Health Care Provider (HCP). They cover first of August
2015 until 31th December 2016 and refers to child-birth procedures in private
Brazilian health care system. Insurers provide these information to the the
National Health Organization (ANS) which make it publicly available at ANS
(2017).

Observations are given by a patient child-birth performed procedure. The
performed procedure has a indicating variable if it was a C-section (CS) or Nat-
ural Delivery (ND). It is noteworthy that for all observation the reimbursement
of birth procedures are observed, but we do not observe out of pocket payment
form. For a subset of this sample, the obstetrician hourly wage is also observed.
There are 438,593 observations.

Once Health Care Provider’s cities are observed, we exclude cities that had
extreme C-section ratios, more specifically, those below the 5th percentile (0.77)
and those above the 95th percentile (0.97). Cities observations that weren’t
present at least for twelve months are excluded as well. Procedures with patients
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age’s very unlikely are also excluded3. Finally, procedures with value lower than
R$ 350 (US$105) and higher than R$15000 (US$4545) are excluded.

In this context, sample reduces to 199,890 observations. Variables descrip-
tion are reported in table 5

Table 5: Variables Description

Variable Description
CS Dummy for CS.
ND Dummy for ND.
agei Mother’s age.
date Child birthday.
SIZEo Insurer size: small, medium and big*.
uf j State of Health Care Provider (HCP).
city j City of Health Care Provider (HCP).
city i Mother’s living city.
RISK Dummy for complication before, during or after labor.
value Fee-for-service reimbursement due to whole procedure
holiday Dummy for procd. during a holiday
pre holiday Dummy for procd. in wordays before a holiday
proib Dummy treating policy
Source: ANS *Small insurers have less than 20,000 beneficiaries,

medium between 20,000 and 100,000, big greater than 100,000

Next figures help to understand how the data base varies across month.
Figure 2 plots number of observations by month and figure 3 plots the CS ratio
by month.

3less than 16 and above 50
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Figure 2: Observations by month. Source: ANS

Figure 3: CS ratio by month. Source: ANS
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As can be seen, there is large variance in monthly frequency and a positive
trend of CS ratio by month. Table 6 summarize the main present variables for
whole sample, before and after the policy enactment. Meanwhile figure 4 plot
CS ratio by age. The figure 5 plots the dummy variable holiday and underlines
the day the policy was enacted.

Table 6: Variables Summary

Whole Sample Obs Mean Std. Dev. Min Max

CS 199,890 0.90 0.31 0 1
age i 199,890 30.46 5.57 16 50
RISK 199,890 0.01 0.10 0 1
value 199,890 978.61 819.52 350 14780
holiday 199,890 0.08 0.27 0 1
proib 199,890 0.28 0.45 0 1
pre holiday 199,890 0.08 0.27 0 1

Before Policy Obs Mean Std. Dev. Min Max

CS 144,886 0.89 0.31 0 1
age i 144,886 30.42 5.57 16 50
RISK 144,886 0.01 0.10 0 1
value 144,886 973.55 802.99 350 14780
holiday 144,886 0.09 0.28 0 1
proib 144,886 0 0.00 0 0
pre holiday 144,886 0.08 0.28 0 1

After Policy Obs Mean Std. Dev. Min Max

CS 55,004 0.90 0.30 0 1
age i 55,004 30.56 5.57 16 50
RISK 55,004 0.01 0.10 0 1
value 55,004 991.91 861.41 350 11,644
holiday 55,004 0.06 0.23 0 1
proib 55,004 1.00 0.00 1 1
pre holiday 55,004 0.08 0.27 0 1
Source: ANS
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Figure 4: CS ratio by age.

Figure 5: Holidays
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4 Empirical Analysis

This section aims at measuring the effect of prohibiting CS by request of woman
before the 39th week on birth decision making. It also tests the existence of
convenience effect and its interaction with the policy.

When analysis are done at procedure level, the coefficients of interests reports
that the policy had an positive (increase) in CS ratio, as can be seen in 6.
However the opposite is found when grouping data at city-level. This may
happen due to Simpson’s paradox, which occurs when groups of data show
one particular trend, but this trend is reversed when the groups are combined
together. Understanding and identifying this paradox is important for correctly
interpreting data4. The ideal experiment would group data by HCP level, but it
is not possible to identified them in the sample, instead aggregating data by city
is a way to identify health care providers at least across cities. In this context,
the analysis will aggregate the numbers at the city level instead of using the
original sample, at the procedure level. A second reason for aggregating at city
level is the unbalanced panel structure of Health Care Providers, as can be seen
throw figure 2, which shows a high volatility of observations frequency across
periods.

Hereinafter, the analysis focus on city level rather than procedure level.
Cities’ days in which averaged CS’s ratio was lower than 0.4 and higher than
0.99 were dropped reducing the sample to 88,347 observations.

Next figures plots CS’s ratio for the whole sample and then isolating the
four most frequent cities5. It is possible to visualize a mild effect in Curitiba
and Federal District as can be seen in figures 8 and 9.

4https://brilliant.org/wiki/simpsons-paradox/
5Sao Paulo is not observed
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Figure 6: Policy Effect All Sample.

Figure 7: Policy Effect Rio de Janeiro.
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Figure 8: Policy Effect Curitiba.

Figure 9: Policy Effect Distrito Federal.
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Figure 10: Policy Effect Recife.
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In order to check for quantitative effects, an Ordinary Least Square is esti-
mated. The following model illustrates the main Regression Function:

CS

CS +ND r,t
= c+ αprohibt + δholidayt + γpre holidayt

+ β1µvaluer,t + β2µager,t + β3µriskr,t + εr,t (1)

Where t index time and r city. Variables are city’s daily averaged, for instance
µvaluer,t is the daily averaged city procedure value, the same holds for µager,t

and µriskr,t, they are daily city averaged patients’ age and risk share. The
first objective is testing if CS’s ratio by city is uniformly distributed across
periods before and after the policy. Therefore a negative and relevant α̂ would
indicate that the CS’s ratio has diminished after policy enactment i.e CS’s are
not uniformly distributed across both periods.

Table 7 reports results for the whole sample. The second column add time
(monthly) fixed effects to the above regression function and the third column
add time plus city fixed effects, which coefficients are omitted. Since there are
cities that drop out in the panel data, estimation is repeated only for those cities
that are present during the whole sample period, table 8 present results for the
smaller sample.
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Table 7: Unbalanced Panel Policy Effect

(1) (2) (3)
No Fixed Effects Time Fixed Effects City and Time Fixed Effects

prohib -0.00522∗∗∗ -0.00317 -0.00649∗

(0.000924) (0.00344) (0.00286)

holiday -0.00957∗∗∗ -0.00992∗∗∗ -0.00836∗∗∗

(0.00150) (0.00152) (0.00127)

pre holiday 0.00144 0.00181 0.00191
(0.00148) (0.00150) (0.00125)

age city d 0.00582∗∗∗ 0.00585∗∗∗ 0.00292∗∗∗

(0.000179) (0.000179) (0.000162)

value city d 0.0000189∗∗∗ 0.0000196∗∗∗ -0.0000288∗∗∗

(0.000000918) (0.000000922) (0.00000119)

risk city d -0.104∗∗∗ -0.103∗∗∗ -0.0352∗∗∗

(0.00972) (0.00972) (0.00862)

cons 0.617∗∗∗ 0.607∗∗∗ 0.457∗∗∗

(0.00540) (0.00570) (0.0698)
N 88347 88347 88347
adj. R2 0.022 0.025 0.331

Marginal effects; Standard errors in parentheses

(d) for discrete change of dummy variable from 0 to 1
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 8: Balanced Panel Policy Effect

(1) (2) (3)
No Fixed Effects Time Fixed Effects City and Time Fixed Effects

prohib -0.00540∗∗∗ -0.00623 -0.00773∗

(0.000897) (0.00337) (0.00312)

holiday -0.00955∗∗∗ -0.00846∗∗∗ -0.00716∗∗∗

(0.00148) (0.00150) (0.00139)

pre holiday 0.00281 0.00390∗∗ 0.00256
(0.00144) (0.00146) (0.00135)

age city d 0.00292∗∗∗ 0.00278∗∗∗ 0.00309∗∗∗

(0.000214) (0.000215) (0.000209)

value city d -0.00000473∗∗∗ -0.00000451∗∗∗ -0.0000343∗∗∗

(0.000000913) (0.000000922) (0.00000127)

risk city d -0.0311∗ -0.0226 -0.0151
(0.0127) (0.0128) (0.0124)

cons 0.763∗∗∗ 0.764∗∗∗ 0.757∗∗∗

(0.00641) (0.00773) (0.00929)
N 63089 63089 63089
adj. R2 0.004 0.011 0.151

Marginal effects; Standard errors in parentheses

(d) for discrete change of dummy variable from 0 to 1
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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The coefficients on prohib (α̂) are all negative reflecting that cities had a
lower CS ratio in periods after the policy was in place. They are almost always
statistically significant. Since they increase as fixed effects are controlled, this
is a robust result. Last specification, which includes time and city fixed effects
for a balanced panel indicates that CS’s ratio were about to 0.773% percentage
points lower after the policy was enacted. Extrapolating results by year, the
policy enactment changed 21,745 potential CS’s to ND’s by year since 22th July
20166.

Note that all coefficients on holiday, δ̂, are negative and statistically signif-
icant, indicating that CS are driven away from holidays. It means CS’s ratios
are 0.716% percentage points lower during holiday than other days. Since CS’s
can be scheduled, risk and values are controlled for, there exist evidences of
convenience effect existence.

In order to check the policy effect on the convenience effect, other regression
function is specified. The following equation is estimated for cities present in
all periods:

CS

CS +ND r,t
= c+ αprohibt + δ1holidayt + δ2prohib ∗ holidayt

+ δ3pre holidayt + δ4pre holiday ∗ prohibt
+ β1µvaluer,t + β2µager,t + β3µriskr,t + εr,t (2)

Note that if δ̂1 is negative, but δ̂2 is positive, then the convenience effect is
hindered or even vanished after the policy was implemented. A robustness
measure for this result would be a positive δ̂3 and negative δ̂4: it would confirm
CS’s are anticipated to workdays before holidays and a hindered anticipation
for periods after the policy.

Considering only cities present in whole period, results are reported on table
9 omitting fixed effects. As the previously table, the second column refers to
the regression function that includes time (monthly) fixed effect and the third
column refers to the regression function that accounts for both time and city
fixed effects.

6Assuming the 2015 child-birth procedure population in private system population, which
was 2,813,459 (Nobrega, 2015)
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Table 9: Balanced Panel Convenience Effect
(1) (2) (3)

No Fixed Effects Time Fixed Effects City and Time Fixed Effects
proib -0.00466∗∗∗ -0.00622 -0.00768∗

(0.000957) (0.00337) (0.00312)

holiday -0.0124∗∗∗ -0.0108∗∗∗ -0.00858∗∗∗

(0.00162) (0.00165) (0.00153)

holi proib 0.0205∗∗∗ 0.0183∗∗∗ 0.0124∗∗∗

(0.00393) (0.00397) (0.00368)

pre holiday 0.00828∗∗∗ 0.00996∗∗∗ 0.00818∗∗∗

(0.00165) (0.00168) (0.00156)

pre holi proib -0.0242∗∗∗ -0.0261∗∗∗ -0.0238∗∗∗

(0.00336) (0.00338) (0.00314)

age city d 0.00297∗∗∗ 0.00283∗∗∗ 0.00314∗∗∗

(0.000215) (0.000215) (0.000209)

value city d -0.00000467∗∗∗ -0.00000445∗∗∗ -0.0000343∗∗∗

(0.000000912) (0.000000922) (0.00000127)

risk city d -0.0309∗ -0.0223 -0.0150
(0.0127) (0.0128) (0.0124)

cons 0.761∗∗∗ 0.765∗∗∗ 0.757∗∗∗

(0.00642) (0.00773) (0.00928)
N 63089 63089 63089
adj. R2 0.005 0.012 0.152

Marginal effects; Standard errors in parentheses

(d) for discrete change of dummy variable from 0 to 1
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Analyzing the last column results, the coefficient of holiday has a small
change from the previously specification, which was δ̂ = −0.00773, being now
δ̂1 = −0.00858. It means CS’s ratio is 0.86 percentage points lower during
holidays. It is noteworthy that table 9 also present a positive coefficient of
pre holidayt (δ̂3), which means CS’s ratio are 0.82% percentage points higher in

workdays before holidays. A Wald test don’t reject the null-hypothesis δ̂1+ δ̂3 =
0 with Prob > F = 0.8646. That is, the C-sections are anticipated by the same
magnitude as they are driven away from holidays.

The coefficient of interaction between holidayt and prohibt (δ̂2) is positive,
indicating that convenience effect is lower for periods after the policy. Actually,
the null hypothesis δ̂1 + δ̂2 > 0 is not rejected by a Wald test, which suggests
that the convenience effect no longer exist after the policy.

Finally, the coefficient for the interaction between prohibt and pre holidayt
(δ̂4) is -0.0238458. A Wald test don’t reject the null hypothesis δ̂3 + δ̂4 > 0,
which supports the result that convenience effect disappears for samples’ periods
after the policy.

In order to analyze those results on individual cities, the above specification
is regressed for the most frequent cities in the sample. The reports of main
coefficients are in table 10. Cities are ranked by highest coefficient of direct
policy effect on CS’s ratio to the lowest effect (|α| in equations 1 and 2). The
regression function includes time fixed effects, but table 10 omit them and the
others control variables coefficients.
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Table 10: City level coefficients

City State prob holiday holi*prob preholi preholi*prob N. of obs.

Campinas SP -0.114 0.007 0.009 -0.014 -0.070 3867
P-value 0.000 0.243 0.495 0.048 0.000

Curitiba PR -0.090 -0.001 0.014 0.031 -0.068 7970
P-value 0.000 0.865 0.260 0.000 0.000

Santo André SP -0.028 -0.020 0.093 -0.053 0.045 2732
P-value 0.022 0.002 0.000 0.000 0.002

Salvador BA -0.014 -0.016 -0.089 0.002 -0.009 5577
P-value 0.150 0.001 0.000 0.654 0.359

S. J. dos Campos SP -0.007 -0.024 -0.008 0.036 -0.075 2617
P-value 0.635 0.001 0.647 0.000 0.000

Nova Lima MG 0.002 0.003 -0.050 -0.031 0.176 3768
P-value 0.857 0.620 0.098 0.000 0.000

Fortaleza CE 0.003 -0.015 -0.438 0.018 0.020 2483
P-value 0.871 0.022 0.055 0.006 0.016

Rio RJ 0.006 0.007 0.030 0.001 -0.028 14736
P-value 0.219 0.030 0.000 0.826 0.000

Recife PE 0.008 -0.041 0.037 0.007 -0.025 4370
P-value 0.252 0.000 0.000 0.014 0.035

Distrito Federal DF 0.008 -0.002 0.018 0.009 -0.071 6494
P-value 0.438 0.479 0.086 0.021 0.000
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It is noteworthy that Campinas had the biggest policy direct impact, CS’s
ratio dropped by 11% percentage points after its enactment. Meanwhile Federal
Distric (DF) had the ratio increased by 0.8% percentage points, note that it is
not statistically significant. Table 10 also shows that most of holiday coeffi-
cients are negative, while coefficients of prohib ∗ holiday are positive, just as
in the previously analysis. Conversely, most of coefficients of pre holiday and
pre holiday ∗prohib are respectively positive and negative, which confirms CS’s
anticipation for workdays before holidays mainly for periods before the policy.

Finally, in order to measure the heterogeneity of the convenience effect within
patients age, a Probit model is specified for the sample before the policy. The
analysis is now at procedure level instead of city-day averages. The specified
function take as independent variable the interactions between holiday and
group of ages in order to check if convenience effect relates to mothers’ agei
and its covariates variables. Table 11 reports results omitting city and time
(monthly) fixed effects.

Prob(CSi,j,o,r,t = 1|x) = Φ[c+ β1valuei,j,o,r,t + β1agei +

7∑
i=1

αiHolidayt ∗ agegroupi

+ β2pre holidayt + β3RISKi

+ λ1M08Y 2015t − λ17M12Y 2016t + α1City01j,r − α227City227j,r] (3)
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Table 11: Convenience Effect with fixed effects
(1)

Age Interactions
CS
value -0.0000794∗∗∗

(0.00000625)

age i 0.0248∗∗∗

(0.00111)

holiday 13/18 -0.140
(0.140)

holiday 19/23 0.0618
(0.0590)

holiday 24/28 -0.0377
(0.0409)

holiday 29/33 -0.0554
(0.0335)

holiday 34/38 -0.0317
(0.0414)

holiday 39/43 -0.0108
(0.0913)

holiday 44/48 -0.555∗

(0.254)

RISK 0.0899
(0.0542)

pre holiday 0.0319
(0.0220)

cons 0.396∗∗∗

(0.0468)
N 65963
pseudo R2 0.042

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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As can be seen in table 11 the interaction of holidays and group of age is
not descending neither ascending with age. Furthermore the interactions are
not statistically relevant, except for age groups 44/48, which seems to have a
stronger convenience effect. This result suggests that the convenience effect
is not related to woman‘s age and/or covariates variables such as preferences.
The remaining cause of convenience effect is physicians anticipating CS’s from
holidays in order to enjoy their expensive leisure time.

5 Conclusions

This research measured the consequences of Federal Medicine Council (CRM)
Resolution 2,144 of 17th March 2016 in child-birth procedures’ decision making.
The policy prohibited CS done by mother’s request before the 39th week. It is
noteworthy that this is the first study to focus on privately health care system
using the ANS’s new open data. In this regard, the research first reviewed child-
birth practices in Brazil and the policies that have been done in order to decrease
the number of unnecessary CS’s. After that, the data-base was explained and
empirical tests were done in order to measure the policy’s effect on child-birth
procedures.

The first conclusion is that the policy had a negative direct effect on CS
ratio. In other words, prohibiting CS done by mother’s request before the 39th
week diminished the CS’s ratio by 0.7% percentage points. If considered the
reported high number of unnecessary CS’s, mainly in private system, this is a
positive result.

The research also presented evidences that CS’s used to be driven away from
holidays. Since risk and financial incentives, value, are controlled for and the
effect does not interact with mother’s age, it is possible to conclude that CS
were conveniently scheduled outside physician’s leisure times. As a matter of
fact, according to Brazilian stylized facts of child-birth practices summarized in
section two, it is very likely that physicians, not mothers, conveniently scheduled
CS.

Notwithstanding, this researches also finds out that the policy affected how
CS are conveniently scheduled. There is a significant change in the way CS’s
are driven away from holidays, the null hypothesis, nonexistence of convenience
effect in periods after the policy enactment, can’t be rejected, at least in this
research’s sample. It suggests that the policy made conveniently scheduling CS
more difficult, what goes as the policy makers expected.

It is important to note that Brazil stills having a high CS’s ratio and many
of them are unnecessary. For future researches, measuring how financial incen-
tives, mothers preferences and information affects the procedure decision making
would provide useful information to policy makers.
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por hospital. Braśılia: Diário Oficial da União, 2 jun. 1998. Seção 1, pp. 47-48.
Dispońıvel em: http://dtr2001.saude.gov.br/sas/portarias/port98/GM/

GM-2816.htm. Acessed in: 08/2007.

BRASIL (2015). ANS. Resolução Normativa 368 de 6 de janeiro de 2015.
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