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Abstract

Scheduled Cesarean Section before 39 weeks of gestation are common in Brazil, they
are frequently associated with respiratory and other adverse neonatal outcomes |Tita
et al., 2009]. In 2016, Brazil implemented a policy prohibiting Cesarean Section’s
(CS) before the 39th week of pregnancy by mothers’ request, it also demanded
physicians to inform mothers about Scheduled CS’s risks. This research measures
this Law’s effects on the Scheduled CS’s ratio and Natural Delivery (ND) ratio. The
Differences-in-Differences method is applied using DiD and DiDiD Regressions in
order to quantify the policy effects. The policy decreased Scheduled CS’s ratio up
to 1.7 percentage point for births at the 37th week and 1.95 percentage point at
the 38th week of gestation, equivalent to a 5% decrease in the number of Scheduled
CS’s. There are also evidence that the policy increased up to 1.1 percentage point
the Scheduled CS ratio for births at the 39th week, equivalent to a 3.6% increase in
the number of Scheduled CS. It is estimated an increase up to 3.3 percentage points
in the ND ratio for births at the 37-38th weeks, equivalent to a 8.6% increase in the

number of ND'’s.

KEYWORDS: Scheduled Cesarean Section, differences-in-differences, policy evalua-

tion.
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1 Introduction

Brazil has one of the highest Cesarean Section (CS) ratio in the world, we estimate
a share of 55.6% between 2015 and 2016 using the [SINASC, 2015] and [SINASC, 2016|
(Portuguese abbreviation for Living Births Information System) well above the 15% max-
imum ratio recommended by the World Health Organization (WHO).

Although there are more childbirth procedures type, this paper considers only three of
them: Scheduled Cesarean Section, which are assumed to be those CS performed without
any observed medical risk factor influencing the birth type and before any sign that the
labor started. The second procedure type is the Spontaneous CS, they are CS procedures
that happened after labor starts and finally, there is the Natural Delivery (ND)/vaginal
delivery.

Although Scheduled CS’s before the 39th week of gestation is associated with respi-
ratory and other adverse neonatal outcomes [Tita et al., 2009], they constitute a share
of impressive 14% of births in Brazil [SINASC, 2015] and [SINASC, 2016]. Furthermore,
according to [Potter et al., 2008], Brazilian doctors frequently persuade their patients to
accept a Scheduled CS based on medical conditions that either did not exist or did not
justify it.

There is also evidence that doctors manipulate birth-time and/or type without clinical
reasons |[Rocha and Spinola, 2016]. The authors find that births without risk that could
have happened after Spontaneous labor on leisure days are anticipated to work days
mainly through the use of Scheduled CS [Rocha and Spinola, 2016]. The WHO has
published reports against the manipulation of birth time and/or type in this way [WHO,
2018].

The Brazilian Federal Council of Medicine (CEM) approved a Resolution in 2016
ensuring the woman’s right to choose the CS as the birth type, but prohibiting the CS’s
done by mothers request (elective CS) before the 39th week of pregnancy and demanding
physicians to register a document ensuring that the pregnant woman was informed in clear
language about the risks of elective CS. In order to ensure the fetus safety, the elective
CS can be performed exclusively after the beginning of the 39th week of gestation. The
policy was enforced by law in June 22, 2016 and all procedures in which pregnant woman
requested are supposed to comply with it from that day on. Legislation prohibiting the

elective CS before the 39th week of pregnancy was not found in any country other than



Brazil.

Noting that during 2015 and 2016, 14% of total births were Scheduled CS before the
39th week, which is associated with adverse neonatal outcomes, it is relevant to quantify
Resolution 2,144’s effects on birth type choice. This paper measures this Law’s effects on
Scheduled CS’s ratio and the ND ratio.

The main database consists in the [SINASC, 2015] and [SINASC, 2016|. It accounts
for all registered births between January 1, 2015 and December 31, 2016 in Brazil. In
order to capture the policy effect on Scheduled CS decision making, the analysis focus on
births in which there exist no clinical/medical condition interference and that happened
in hospitals.

First, the Diff-in-Diff method is used in order to identify the policy effect on the
Scheduled CS’s ratio. A DiD Regression is specified in order to estimate the average
treatment effect on births without risk that happened between the 37-40th gestational
week using births that happened in the 41th and 42th weeks of gestation as control
group. The rationale for choosing the treatment group is that the policy consisted in
the prohibition of Scheduled CS before the 39th week, hence the treated births are those
happening between the 37-40th weeks; the control group is selected in a way that births
are within the adopted risk-free criteria being the most far away from the 39th week:
births happening at the 41th and 42th gestational weeks. Latter in the paper, this same
method is used to infer the policy effect on the ND ratio.

After that, it is used different treatment-control groups: births at private hospitals
are the treatment, meanwhile births at public hospitals are the control. As before, a DiD
Regression is specified. The rationale for choosing treatment and control groups is that in
Brazilian public hospitals, the childbirth decision making process is less likely to take the
pregnant woman choice into account: women are not allowed to choose among physicians
for prenatal care nor obstetrician to perform the birth; they also have less options of
hospitals to choose [Nobrega, 2014]. Furthermore, the decision in favor of Scheduled
CS is less likely to be manipulated by the physician in public hospitals, since there are
less financial /convenience incentives to influence the decision in favor of Scheduled CS as
argued by [Rocha and Spinola, 2016|. [Nobrega, 2014 also argues that public hospitals
have stricter guidelines for the childbirth practices, which means that elective CS are less

likely to occur.
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Finally, the treatment and control groups previously mentioned are combined in a
third treatment-control group specification which uses a DiDiD Regression. It uses births
at the 37-40th weeks in private hospitals as treatment group, those happening after the
policy are treated. The control group are births at public hospitals happening at the
41-42th weeks.

When conditioning on treated births at the 37th week, it is find significant estimations
varying from -0.7 to -1.7 percentage point, which means decreases around 2.2% to 5.3%
in the total number of Scheduled CS in this group. Conditioning on the treatment group
of births happening at the 38th week, there are higher effects varying from -1.95 to -
1.45 percentage point, which means decreases from 4.0% to 5.2% in the total number of
Scheduled CS for births at this week.

It is also presented evidence that the policy increased Scheduled CS ratio for births
at the 39th week, it was found percentage points increases up to 1.1, which is equivalent
to a 3.6% increase in the number of Scheduled CS for this group.

These results indicates that Scheduled CS’s were postponed from the 37-38th week to
the 39th week. A positive result, since one of the policy concerns were the high level of
premature Scheduled CS in Brazil.

Increases in ND probability varies from 1.29 to 3.31 percentage points for births at
37-38th weeks, meaning 3.4% to 8.6% increases in the number of ND’s. For the 39-40th
gestational weeks, there were increases varying from 0.9 to 2.15 percentage points, an
interval equivalent to 2.0%-4.5% in the number of ND’s. The absolute percentage points
changes in the 37-38th weeks for ND ratio are higher and more robust than those found
for Scheduled CS ratio.

This research is divided into 5 sections, including the first one, this introduction.
The second section details the Resolution 2,144 and other similar public policies. The
third section makes the data description. The fourth section is divided into the following
subsections: 4.1 explains the basis of identification strategy; 4.2 presents the main model,
its estimation results and robustness tests; 4.3 presents and estimates the second model;
4.4 combines both models using a Diff-in-Diff-in-Diff method; 4.5 analyses the policy

effect on ND ratio; finally, section 5 concludes the research.
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2 Resolution 2,144 of the Federal Council of Medicine
(CFM)

The Resolution 2,144 of the Brazilian Federal Council of Medicine (CFM) determines
that CS’s done for mothers request can only be performed after the 39th week of gestation:
in order to ensure the fetus safety, the elective CS can be performed exclusively after the
beginning of the 39th week of gestation. The right to choose a CS’s is maintained, but
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 the
woman was fully informed about the risks and benefits of Scheduled CS’s and ND’s in a
clear language and also that she freely chooses Scheduled CS as the birth type.

In this regard, the policy not only restricted the time for performing Scheduled CS’s,
but also provided information to women that choose it. This resolution was written in
written in March 17, 2016 and effective in practice on June 22, 2016. The main goal
was to reduce problems related to premature delivery and ensure that the women have
information about both type of births.

Considering the provision of the information that ND has a better benefit/risk rela-
tion than CS does, a drop in Scheduled CS’s ratio is expected after the policy enactment
due to changes in the mother’s informational set. If one considers that writing the doc-
ument, self explaining the procedures’ risk and benefits imply a cost to physicians and
that she influences the decision making, then it is also expected a drop in Scheduled CS’s
ratio. Finally, considering the time restriction created by the policy, it is expected a drop
in Scheduled CS in births with less than 39 weeks of gestation. However, considering
only this time restriction effect, a postponement of the procedures is expected and con-
sequently an increase in the Scheduled CS’s ratio for births for more or equal 39 weeks
of gestation. It is also expected an increase in ND ratio first because it is an alternative
to the elective CS and second because a postponement of a CS would imply that some of
these Scheduled CS would eventually turn into Spontaneous CS or ND. It is noteworthy
that physicians have incentives miss-report the gestational week to SINASC, after the
Law implementation, in this case, results would be compromised in this research.

It is noteworthy that, when this research was being written, it was not found any

country other than Brazil that prohibited it by law enforcement. In United States and
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United Kingdom official health organizations just advise for perfoming elective CS after

the 39th week.

2.1 Other public policies

This subsection summarizes other public policies that deal with childbirth choices in
Brazil. The high C-section ratio has been a concern since the first policy intervention in
1989. The Sao Paulo State Health Department defined the acceptance limit for C-section
rates at 30% [Paulo, 1998|, blocking public payments of contracted hospitals with rates
above it.

Another policy was Ordinance 2,816 of 29 May of 1998 and its redefinition in 1999
[Branch, 1998]. The aim was promoting ND delivery throw restrictions, financial incen-
tives and childbirth practices. It is worth mentioning the following measures taken in the

public health system:

e Increase in physicians fees for ND.
e Government included analgesia payment for ND.
e Government included payment for obstetric nurse.

e Definition of a reduction of CS’s to a maximum ratio of 40% for the 2"¢ semester of
1998, with progressive reductions reaching 30% in the 1% semester of 2000. Births

performed above the established limit would not be paid.

The National Health Agency (ANS) published in September 2007 the Supplementary
Health Qualification Program. Among some measures, there were new rules required
for health plans and insurers. In particular, hospitals in insurers’ network were required
to have a minimum quality structure for ND’s procedures. It also included low CS’s as
criterion in insurers quality index.

In 2013, there was a scoop in the news about childbirth practices in Brazil. The Federal
Council of Medicine authorized obstetrician to charge additional fees for performing ND,
a direct collection from the doctor to the patient, even if the insurer had already paid
for this birth. In contrast to that, the National Agency of Supplementary Health (ANS)

stated that families should not afford to pay extra fees, since ND and CS are covered by
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health plans according to a law. Since this episode, obstetricians are allowed to charge
extra fee for ND procedures.

In July 6, 2015 the new rules established by the National Agency of Supplementary
Health (ANS) entered in effect with the enactment of Normative Resolution 368. It
establishes that health plan operators/insurers, whenever requested, must publicize the
CS ratio by health facility and by physician. Furthermore, they must provide specific
documents including information about all the prenatal care; finally it requires the obste-
tricians to use the Partogram, a graphic document that records everything that happens
during the labor.

Currently, the National Agency for Supplementary Health (ANS) is developing the
Adequate Childbirth Project. The project begun in April 2015 and it aims at: changing
the current delivery model and promoting natural delivery; qualifying care services in
prenatal care and delivery birth; and finally, decreasing the number of unnecessary CS
and possible adverse events due to an inadequate delivery model. This discussion has
being carried together with 35 maternities and 20 insurers and basing its guidance on the
identification of innovative and viable models of attention to pregnancy and childbirth,
based on scientific evidence and effective experiences in private health service. It also
included informative campaigns in Social Media, that advertises the benefits of ND and
explains that scheduled CS disrespect the timing of childbirth between December 21,
2015 and February 8, 2016. As a result, ANS reports that supported maternities had
an averaged 20% increase in the number of Natural Deliveries between April 2015 and
October 2016 and that the social media campaigns achieved a significant number of

visualizations.
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3 Data description

This section describes the original database and how it is cleaned for this research
purposes. It also explains some own constructed variables and summarize their statistics.

The database is the SINASC 2015 and 2016: Living Births Information System.
The collected data accounts only for childbirth in Brazil between January 1st, 2015 and
December 31, 2016, which consists of 5,872,098 births. After excluding births in which the
birth type (CS or ND) were missing or unknown, there remains 5,865,352 observations.

The data contains information on: (i) procedure characteristics such as date, hospital
code, city-state where it was performed, type of birth:CS or ND, indicator if the labor
was medically induced and an indicator if it is a CS that happened before the labor had
started; (ii) gestation and pregnancy characteristics, such as type of pregnancy: unique,
twins, triplets or more, gestational length in weeks, number of prenatal consultations,
gestational month of prenatal care initiation as well as the number of previous deliveries;
(iii) maternal socio-economic characteristics, such as age, education attainment, marital
status, race and finally; (iv) newborn characteristics and health outcomes, such as gender,
indicator of congenital anomaly, position in utero prior to birth, birth weight and APGAR
scores for one and five minutes. It is selected twenty-four variables, their names and
description are available at table [T}

We construct two variables. The first is denoted as pol; assuming unit for periods
post policy enactment until last observable date: between July 22, 2016 and December
31, 2016. The policy was implemented on June 22, 2016, but the dummy assume unit for
periods after one month of its enactment July 22, 2016. The other variable is a observed
risk dummy, more accurately, an unusual pregnancy clinical condition indicator, denoted
as risk.

It is considered risky births those with any of the following seven conditions: (1)
triplets or more pregnancy type; (2) newborn with congenital anomaly; (3) newborn in
breech or shoulder (transverse) positions before birth; (4) birth weight below 2000gs or
above 4500gs; (5) APGAR of one minute score lower than 2 and APGAR of five minutes
score lower than 5; (6) mother’s age below 17 or above 36 years old; (7) births before the
37th and after the 42th gestational week.

It is noteworthy that many variables integrating the risk indicator had missing obser-

vations, what is carried out to the the risk variable with 419,989 missing values.
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Table 1: Main Variables

VARIABLES | DESCRIPTION VARIABLES  |DESCRIPTION VARIABLES | DESCRIPTION
birth_id Childsidentificaon nother_city_cd \Citywhere mather fes s Type of defvery : Natural 2: (5,
date Procedure date apgarl APGAR Score of one minute (1-10] |apgar’ APGAR Score of ive minutes 1-10)
(summarize the newbor health | (summarize the newborn health
nprev_preg |Numberof previous pregnances ospital_cd —Hospitacore. It asoidentfes ~ weeks Week of gestaton n which th bith
births happened in home. took place
nonth_prenat  |Month of pregnancythat ~~ weight Childs weight in rams city_ed City o procedure realizaton
prenatal care started,
i._sex (:female induced_Tabor  |0:No mothers.age  |Mothersage
I:male. Lfes:
birthplace  |1:Hospial ¢s1abor I:Caesarean section before abor  position Type of fetus presentation:
1: Other Health est began; [ Cephalic
% Home: (: S after abor or Natural 1 Breech;
1: Others. delvery: Hransverse
typepreg  [Typeof pregnany: i_anonal Congenital anomalydummy: ~ [marital_status |1:Single
L: Uniue I Yes; 2: Marrieq:
2 Double 0:No 3 Widow,
3:Triple and more; U: Separeted;
mothers_schoo |Vothers educationalyears: ~ |Visits Number of prenatal consultatons: {mothers _race  |1: White
1 None: 1 None: 2 Black
1 1to 3 years Liom1tod: 3 Yellow
30t 7 years 3fomdto b &:Non-white;
1:8to 11 years; U Tand more 5:Idigenous people.
5: 12 and more:

SINASC 2015 and SINASC 2016

Source:

There were some data set modifications, for some variableg?] births information re-

ported as unknown were changed to missing. Despite that, mothers,ge above 70 years

old or less than 13 years old were changed to missing; weight lower than 500 or above 6000

grams, month of pregnancy that prenatal care started (month_prenat) that was higher

than 9, apgarl and apgar5 scores equal 99, number of previous pregnancy (n_prev_pregn)

higher than 20 were also changed to missing. The Table [2 reports descriptive statistics

and the number of births by each mentioned variable.

Table [3| tabulates frequencies and total births for the main available categorical vari-

ables. As mentioned, their description is available in Table

Table {4] shows the number of registered childbirths and the number of hospitals by

2

marital_status,
month_prenat,induced_labor

mothers_school,

type-preg,
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birthplace,

visits,

breech_present,

cslabor,



Table 2: Variables Description

Variable Obs Mean Std. Dev. Min Max
cs 5,865,352  0.5550591 0.4969593 0 1
cslabor 5,528,243 0.2853644 0.4515879 0 1
induced_labor 5,547,299 0.1769924 0.3816623 0 1
mothers_age 5,863,651 26.36664  6.688478 13 65
i_sex 5,864,283 0.5120365 0.4998551 0 1
apgarl 5,716,534 8.341574  1.216147 0 10
apgard 5,718,003 9.344857  0.8762712 0 10
risk 5,445,363 0.2806164 0.4493004 0 1
weight 5,855,338 3188.199  547.8968 500 6000
i_anomal 5,730,373 0.0087853 0.0933173 0 1
weeks 5,728,602 38.49172  2.23114 19 45
n_prev_pregn 5,047,817 1.217274  1.469353 0 20
month_prenat 5,490,834 2.597769  1.475324 1 9
policy 5,865,352  0.1978408 0.3983715 0 1

Source: SINASC 2015, SINASC 2016 and Author’s elaboration

Table 3: Categorical Variables Frequencies

visits Freq. Percent Cum. marital_status Freq. Percent Cum.
None 123,930 2.13 2.13 Single 2,454,942 4231 42.31
from 1 to 3 363,533  6.23 8.36 Married 1,916,981 33.04 75.34
from 4 to 6 1,406,022 24.11 32.47 Widow 10,325 0.18 75.52
7 and more 3,938,407 67.53 100 Divorced 64,988 1.12 76.64
Total 5,831,892 100 Stable Union 1,355,356  23.36 100
Total 5,802,592 100
childs_race Freq. Percent Cum. mothers_race Freq. Percent Cum.
White 2,072,405 36.93 36.93 White 2,061,381 36.96 36.96
Black 298,249 5.32 42.25 Black 297,549  5.34 42.3
Asian 21,319 0.38 42.63 Asian 21,244 0.38 42.68
Brown 3,173,789  56.56 99.19 Brown 3,152,388  56.52 99.2
Indigene 45,557 0.81 100 Indigene 44,537 0.8 100
Total 5,611,319 100 Total 5,577,099 100
type_pregnancy  Freq. Percent Cum. birthplace Freq. Percent Cum.
Unique 5,737,958 97.92 97.92 Hospital 5,771,595 98.48 98.48
Double 118,771 2.03 99.95 Other Health est 42,556 0.73 99.2
Triple and more 3,043 0.05 100 Home 37,618 0.64 99.84
Total 5,859,772 100 Others 9,151 0.16 100
Total 5,860,920 100

Source: SINASC 2015 and SINASC 2016
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each state. It also reports the CS’s ratio (Csfnd) and the CS’s that happened before labor

cslabor

o also by each state.

in terms of total births

Table 4: Frequencies and Ratios by Brazilian State
State N. of new born N. of Hospitals CS ratio CS before labor ratio

RO 54,487 98 0.668  0.188
AC 33,801 26 0408  0.074
AM 155,237 117 0.365  0.103
RR 22,489 26 0372 0.213
PA 276,609 340 0487  0.160
AP 33,921 31 0.341 0.165
TO 47,943 97 0523  0.176
MA 223821 321 0439  0.087
PI 101,403 151 0.540  0.085
CE 258,455 257 0572  0.282
RN 95244 141 0.603  0.226
PB 114,394 106 0.567  0.132
PE 277,651 289 0512  0.207
AL 98,975 67 0535  0.132
SE 69,341 56 0415  0.212
BA 400,652 576 0426  0.181
MG 519,727 627 0.568  0.344
ES 109,270 101 0.624  0.232
RJ 455,860 280 0.601 0.342
SP 1236744 893 0.593  0.379
PR 314,817 493 0.615  0.402
SC 192,795 217 0.579  0.369
RS 289,789 319 0.615  0.398
MS 85,638 130 0.603  0.209
MT 109,869 213 0.604  0.334
GO 170,921 342 0.703  0.288
DF 115,409 37 0514  0.277
Total 5,865,352 6,351

Source: SINASC 2015 and SINASC 2016
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4 Empirical Analysis

4.1 Base of identification strategy

The data is a pooled cross section: information of births between pre and post policy
periods. It is considered the population of living births without observed risk restricted
to those that happened in hospitals that had their national health code reported in
the data base. In this way, the analysis is conditioned on birth in which the decision
making of its type was subtle to mothers participation and less likely to be affected by
medical/clinical reasons. There remains 3,627,842 births in the sample, but not without
missing information for some variables.

The approach consists in using the Diff-in-Diff method with two different treatment
and control groups, after that it is proceeded to the Dif-in-Dif-in-Diff method combining
both approaches.

Consider a generic Diff-in-Diff method, adapted from [Angrist and Pischke, 2008].
Denote the potential outcome random variable, in presence of the policy, Y (1) which
assumes unit if it realizes a Scheduled CS and 0 if Spontaneous CS or ND. Denote also
Y (0) the same potential outcome in absence of the policy.

The ideal experiment would be implementing the policy for a while and observe each
birth outcome Y (1), come back in time and had not implemented the policy, observing
every population outcome Y'(0) for the same births and time period. Other possibility
is randomly assigning the policy to a group that meets the population of interest. The
average treatment effect of interest is F[Y (1) — Y (0)], the average probability change in
the Scheduled CS ratio caused by the policy.

If births were randomly assigned among periods before and after the policy, the av-
erage policy effect would be the average Scheduled CS ratio difference between both
periods, which is estimated to be a Scheduled CS ratio reduction of 0.97 percent point.
However, the changes in Scheduled CS ratio across periods could be due to others reasons
not related to the policy implementation, to name few: seasonality, trend, preferences
and informational changes.

In order to solve this problem, the patients are stratified into groups assumed to be
potentially affected by the policy, the treatment group, and potentially unaffected control

group. Let’s index them by g. Assume for now the following additive structure for the
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control group:

Yige(0) = E[Yigi(0)|g, t, X] + €ige (1)

E[Y;gt(())‘t,g,X] :99+)\t+OZX (2)

Where 0, is group specific effect, \; time period specific effect, X is a vector of control

variables and €;,; N(0,0). Also, assume that:

ElYigi(1) = Yig(0)]g,t, X] = 3 (3)

Denote Dy as a dummy for treated groups. It is possible to write the observed
outcome Y, as:

}/;gt = 09 + /\t + /BDgt + aX + eigt (4)

Where 3 is the policy effect of interest and ¢;4 is an i.i.d random shock.

4.2 First model

In this first treatment-control group, births happening at the 41th and 42th week
will be used as control. The rationale is that the policy consisted in the prohibition of
Scheduled CS before the 39th week, these weeks are within the observed risk-free criteria
and they are the most far away from the 39th week.

Let’s denote dates before one month after the policy enactment as period 1 and after
that as period 2. For births at the 37-38th weeks together, there is a Scheduled CS ratio
mean difference, period 1 minus period 2, of 2.5 percentage points. A two-sample t test
with unequal variances and with null hypothesis of the mean difference equal zero against
the alternative of a higher ratio expectation in period 1 rejects the null within a 99,9%
confidence level. Meanwhile, births happening at the 39-40th weeks have the ratio mean
difference of -0.6 percentage point, the same t test states that the expected ratio for
period 1 is lower than the the one in period 2 within a 99,9% confidence level. For the
control group, 41th and 42th weeks, there is a mean difference of 0.2 percentage point,
statistically significant at a 93% confidence level. There is a expected ratio difference of
0.92 percentage point for births between the 37th and 40th gestational weeks: which is

also statistically significant.
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Figure 1: Scheduled CS Ratio 37-41th vs. 41-42th weeks
Author’s elaboration based on SINASC

These results can be visualized in figures 1,2 and 3. These figures plot the Scheduled
CS ratio by month of the year and the average across the two policy periods.

Figure 1 plots Scheduled CS ratios by two groups 37-40th gestational weeks births vs.
41-42th weeks, the group of births in control group. Similarly, Figure 2 plots ratios for
the 37-38th weeks vs. the 41-42th. Figure 3 plots ratios for the 39-40th weeks also vs.
41-42th week.

It is noteworthy that the high difference in mean differences in figure 2 can be viewed
as an evidence that the policy caused a reduction on the Scheduled CS ratio at the 37-
38th gestational weeks if assumed that it shares the same time trend as the supposedly
non-policy-affected births that happened at the 41-42th weeks. However this analysis for
ratios of births weeks within 39-40th weeks is reversed, there was an Scheduled CS ratio
increase. It indicates that the policy caused a postponement in scheduling CS’s from the
37-38th weeks to the 39-40th weeks. Next section formulates an empirical strategy to a

more accurate estimation of the average policy effect on treatment weeks.
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Author’s elaboration based on SINASC

22



4.2.1 Regressions specifications and estimations

A first DiD regression is specified for estimating the policy effect. Models are jointly
estimated considering as treatment group births at gestational weeks 37 to 40 and them
for each week within it, always using the 41-42th weeks as control group. Three DiD
Regressions are specified to estimate the policy effect denoted by f:

Yiwt = ¢+ 01poly + datreat,, + Brpoly x treat, + v Xiwe + €iwe (5)
Yinwt = ¢+ 01pol; + datreat,, + Brpoly x treaty, + Y Xiwi + Th + Einuwt (6)
Yinwe = ¢ + d1poly + dotreat,, + v Xipwr + Brpoly * treaty, + Gnm + inwt (7)

Where ¢ indexes births, h hospital, w gestational week. The dependent variable, Y,
is equal one if the birth is a Scheduled CS and zero if it is a Spontaneous CS or a
ND. The pol; variable assumes unit in periods post policy and 0 for previous periods.
treat,, assumes value one if the week w of the birth is not among the 41-42th weeks
of gestation, its values depend on which population of treatment group estimations are
being conditioned on. For example, if conditioning on 38th and 41-42th weeks, then it
assumes value one if it happened at the 38th week and 0 otherwise. X, is a vector of
covariates consisting of: mother’s age, mothers_age, and its square; categorical variable
for mother’s race, mothers_race; categorical variable indicator for mother’s schooling
attainment, mothers_school; dummy for type of pregnancy: unique or twins, type_preg;
categorical variable indicator of marital status, marital_status; the number of mother’s
previously pregnancies, n_prev_preg, and its square. These variables descriptions are
reported at table [ The terms €, €inuwr and Epwem are random ii.d shocks. The
difference among the above equations is that equation [f] has no fixed effect, equation [0]
accounts for hospital specific effects and equation adds monthly hospital effects (hospitals
in each month between Jan-Dec).

There is a special interest in (’s coefficient: (37,833 < 0 implies responses to the
prohibition of CS before the 39th week. On the other hand, if (839, 840 > 0 holds, it

would be evidences that some physicians-patients waited to schedule CS in order to be
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in accordance to the law instead of changing the birth method to Spontaneous CS or ND
as a consequence of the information provision.

More generally, the overall effect of the policy on scheduling CS ratio is captured by
the sign of (37_49, conditioning on all treatment weeks: the policy would have effectively
reduced the number of Scheduled CS in terms of the number of Spontaneous CS and ND
if 83740 < 0 holds.

Equations [5] [ and estimations are respectively reported in Tables and [7]
The reported coefficients of variable pol x treat are the estimated [3,’s with robust stan-
dard deviations. Each column represents an estimate conditioning on different treatment
groups of gestational weeks, but the control group weeks between 41-42th are always the

same among columns.

Table 5: Policy effect: no F.E.
0 ) ®) @) ©)
Whole Sample 37th Week 38th Week 39th Week 40th Week
pol*treat -0.00420* -0.0171*  -0.0195***  0.0116™** 0.00183
(0.00177) (0.00261)  (0.00212)  (0.00195)  (0.00199)
N 3198121 641104 1091410 1394811 1045643
adj. R? 0.116 0.104 0.141 0.110 0.058

Standard errors in parentheses
* p <0.05, ** p<0.01, ** p < 0.001

Table 6: Policy effect: hospital F.E.

(1) (2) (3) (4) (5)
Whole Sample 37th Week 38th Week 39th Week 40th Week

pol¥treat  -0.00308  -0.0119"* -0.0144™*  0.00668™*  0.000334
(0.00160)  (0.00235)  (0.00190)  (0.00175)  (0.00181)

N 3198121 641104 1091410 1394811 1045643

adj. R? 0.331 0.290 0.357 0.327 0.233

Standard errors in parentheses
* p < 0.05,* p<0.01, ** p< 0.001

Considering all treatment weeks from 37-40th, the policy effect is statistically signifi-
cant in specification of equation [5| consisting in a reduction around 0.42 percentage point
in the Scheduled CS ratio. Conditioning on the 37th treatment week, all effects estima-
tions are significant, varying from -1.7 to -0.7 percentage point. Conditioning on the 38th
week, there are higher effects varying from -1.95 to -1.45 percentage point. On the other
hand, treatment groups at the 39th week births had increases at Scheduled CS ratio, all
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Table 7: Policy effect: monthly hospital F.E.
0 @) ® @) )
37-40th Week 37th Week 38th Week 39th Week 40th Week
pol*treat -0.00132 -0.00725**  -0.0105***  0.00751*** 0.00127
(0.00162) (0.00249)  (0.00197)  (0.00180)  (0.00185)
N 3198121 641104 1091410 1394811 1045643
adj. R? 0.339 0.298 0.365 0.335 0.242

Standard errors in parentheses
*p<0.05, " p<0.01, ** p<0.001

statistical relevant and varying from 0.7 to 1.1 percentage point. The policy effects for
weeks before the 39th is less intense when adding specific hospital specific effects and
further decreasing when adding monthly hospitals effects.

There are mild evidence on reduction of the Scheduled CS ratio over all treated weeks,
but there are evidences of a reduction around 1 percentage point for each 37 and 38th
gestational weeks, although its values varies when changing specifications. Since there
is CS ratio increase in the 39th week, it is an evidence that Scheduled CS procedures
were postponed from before the 39 to the 39th week in order to patients and mothers
comply with the law prohibition. In order to check these results, next section allows for
different trends from control and treatment groups in order to more accurately estimate

the effects.

4.2.2 Robustness test

It is proceeded with two alternative strategies to make robustness tests. The first
strategy consists in the following procedures: (i) making regressions without conditioning
on specific weeks, but grouping treatment weeks into two post policy treated groups 37-
38th and 39-40th weeks, respectively denoted by variables D1,,; and D2,,; (ii) allowing
specific time effects and weeks specific effects (iii) alternating the inclusion of a time week
specific trend effects (iii) alternating the inclusion of covariates vector. It is noteworthy
that (iii) allows different time trends for treatment and control groups in periods post
policy. The second strategy consists in estimating a placebo policy effect for the first
three months of 2015.

It follows the first set of specifications, they are first estimated like specified below,
after that it is added hospital fixed effects for each of following equations:
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Yiwt = c + M 4+ v + BsrssDlu +  B3940D24 A+ €t (8)

Yir = ¢+ M + Y + puwr * t + B3738Dluy + P3940D24 + Einur (9)

Yit = ¢4+ M + Yo + pur * t + B3738D1ley + B3940D2t0 + Xi'a + € (10)

A; is a set of time specific effects: month of the year (there are 24 of them); v, is a set of
weeks specific effects, there are 6 of them, g, *t is the interaction of \; and ~,, multiplied
by a trend ¢, which assumes values ¢t € {1, ...,24}.X; is the previously mentioned vector
of covariates.

A similar approach is applied in the following second strategy, including the repeated
estimations for hospital fixed effects, which will be omitted from specifications. Note that
now there will be variables F'D1,,, and F'D2,,, they are dummies for births of the placebo
treated weeks group 37-38th weeks and 39-40th respectively; these births happened be-
tween 1st of January 2015 and 31th March 2015.

Yiwt = ¢+ A+ 7w + 6?{7,38FD1tw + B?J)CQ,4OFD2tw + B37,38 D1t + B39,40 D240 + €ior (11)

Yiwt = ¢+ A+ Yo + ot ¥ T+ ﬁ:{zngDltw + 6§9,40FD2tw

+ B37.38 D1t + B39.40D240 + Einwr (12)

+ B37,38 D11 + B30.40D240 + X ot 4 €1 (13)

Estimations results of equations [8| to are reported in Table [§ columns 1 to 3.
Columns 4 to 6 reports similar specifications estimations, but they add hospital specific

effects. Estimates of equations [I1] to [I3] are reported in Table [0
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Table 8: Joint estimation: grouped weeks

(1) (2) (3) (4) (5) (6)
- Week time (wt)  wt4cov Hosp Hosp + wt  Hosp + wt + cov
D1 -0.0281*** -0.0115* -0.00753  -0.0149***  -0.00647 -0.00369
(0.00177) (0.00485)  (0.00475) (0.00151)  (0.00402) (0.00416)
D2 0.00680*** -0.0132*** -0.0100**  0.00286* -0.00707* -0.00629*
(0.00156)  (0.00336)  (0.00335) (0.00136)  (0.00284) (0.00295)
N 3470410 3470410 3198121 3470410 3470410 3198121
adj. R? 0.022 0.022 0.123 0.323 0.323 0.332

Standard errors in parentheses
*p <0.05, ** p<0.01, *** p < 0.001

Table 9: Placebo and actual policy effects

(1) (2) (3) (4) (5) (6)
- Week time (wt)  wt4cov Hosp Hosp + wt Hosp + wt + cov
FD1 0.0120*** 0.00639 0.00296  0.00947*** 0.0130 0.0144
(0.00250) (0.0110) (0.0112)  (0.00217)  (0.00945) (0.00990)
FD2 -0.00738** -0.0303** -0.0268* -0.00143 -0.00519 -0.00624
(0.00234) (0.0102) (0.0104)  (0.00207)  (0.00889) (0.00934)
D1 -0.0261*** -0.0115* -0.00753  -0.0135***  -0.00647 -0.00369
(0.00179)  (0.00485)  (0.00475) (0.00154)  (0.00402) (0.00416)
D2 0.00563*** -0.01327 -0.0100** 0.00248 -0.00707* -0.00629*
(0.00158)  (0.00336)  (0.00335) (0.00137)  (0.00284) (0.00295)
N 3470410 3470410 3198121 3470410 3470410 3198121
adj. R? 0.022 0.022 0.123 0.323 0.323 0.332

Standard errors in parentheses
*p < 0.05, ** p < 0.01, ** p<0.001
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Regarding the first strategy, the policy effect on weeks 37-38th have the expected neg-
ative signal, specifications [§] [0] and [L0] plus hospital effects yield statistically significant:
impacts of -2.8, 1.15 and -1.5 percentage points respectively. The policy effect on weeks
39-40th had positive signals on specifications [§| with and without hospital specific effects,
adding week time specific trend turn them into negative, they are all statistically signifi-
cant. Allowing for different time effects between control and treatment groups results in
reductions in absolute policy effects estimated values.

Regarding the second strategy, the coefficients on the actual policy effect results are
similar to the preceding estimations, although the absolute values of the policy effect
are lower in the second strategy estimations. For the placebo policy effects, the births
in group of 37-38th weeks have estimates with positive signal, only the coefficient of
specification |11 with and without specific hospital effects, are statistically significant,
with and without hospital effects, which are reported in columns (1) and (4) of Table [9]
Meanwhile all coefficients of the placebo policy effects for births of 39-40th weeks have
negative signal being significant whenever there are not hospital specific effects: columns
(1) to (3) of Table [9]

Analyzing the policy coefficient of births in the 39-40th gestational weeks, the increase
in Scheduled CS ratio previously reported do not seem to be a robust result. There are
two main reasons for this: (i) the negative statistically significant coefficients estimates of
B39.40 0 equations @ andl10| and their analogue estimations with hospital specific effects;
(ii) the negative coefficients for the placebo policy without hospital specific effects. Note
that reductions in Scheduled CS ratio due to the policy effects for births at the 37th and
38th weeks are robust because coefficients of placebo policy effects are significant only

for specifications without specific time trend and covariates.

4.2.3 Policy effect heterogeneity

This subsection deals with the policy effect heterogeneity for the 37-38th treatment
gestational weeks using 41-42th weeks as control group. First across mother’s educational
levels, second across pregnant woman’s level of health care services consumption.

The following DiDiD Regression is specified to capture the policy effect across mother’s
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educational attainment:

Yinwt = ¢ + 01poly + dahs; + dstreat; + PBipol;  treat,,
+ wihs; x treat,, + wshs; * poly + o1hs; * poly x treat,, + v X;pwe

+ ¢hm + Nihwt (14)

Where, as before, pol; assumes unit in post policy periods; hs; is a dummy assuming unit
if the mother has 12 years of education or more and 0 if she has none, 1 to 3 years, 4 to 7
or 8 to 11 years of education; treat,, is a dummy that indicates treatment week: 37-38th
and 0 for 41-42th weeks; X;u.: is the same vector of covariates; ¢p,, is monthly hospital
specific effects and finally ;5. is i.i.d random shocks.

(1 measures the policy percentage points changes on Scheduled CS ratio exclusively for
mothers with less than 12 years of education. f; + oy measures this change for mothers
with 12 years of education or more. It implies that oy is the policy effect difference
between mothers with equal or more than 12 years of education and those with less years
of education. These coefficients are jointly estimated for births at 37-38th weeks and then
by births at weeks 37th and 38th separately.

Consider now the policy effect differences among mothers with different consumption
of prenatal health care services. The categorical variable wvisits; groups the number of
prenatal consultations into 4 categories: (1) no prenatal consultation, (2) 1 to 3 con-
sultations, (3) 4 to 6 consultations; and (4) 7 or more visits. In order to capture the
policy effect across groups of mothers that had high and low consumption of prenatal
health care services, a dummy assuming unit when the mother had 7 or more visits and
0 otherwise is created and denoted as vis;. The following DiDiD regression is specified
to capture the policy effect difference between mothers with high and low consumption

to prenatal health care services.

Yinwt = ¢ + K1poly + kovis; + katreat,, + Papol; * treat,,
+ Y1018 x treat,, + Yovis; * pol; + oovis * pol * treat,, + v Xipwe

¢hm + Vihwt (15)
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The equation [15]is estimated for treatment births at 37-38th weeks and then condition-
ing on births of weeks 37 and 38 separately, always using 41-42th week as control group.
Equation [15|is very similar to Equation 14} where there is hs; in Equation the Equa-
tion [I5] replaces it by vis;. In this respect, B2 measures the Scheduled CS ratio percentage
points change exclusively for mothers that attended less than 7 prenatal consultations.
Meanwhile, fy + 09 measures this value for mothers that had 7 or more prenatal con-
sultations, implying o5 is the policy effect difference between mothers with high and low
consumption of prenatal health care services.

Tables [10] and [11] report estimation results. The last row refers to the p-value of a
Wald test with HO : 5; +0; =0 and H1: 8; +0; # 0 for j = {1,2}.

Table 10: Policy effect by educational level
0 @) )
37-38th Weeks 37th Week 38th Week
pol*treat -0.00617** -0.00378  -0.00706***
(0.00193) (0.00262) (0.00207)

hs*pol*treat -0.0208" -0.0180*  -0.0220***
(0.00640)  (0.00778)  (0.00660)
hs*pol*treat-+pol¥treat  -0.02697**  -0.02178**  -0.02906***

P> |F| 0.000 0.0032 0.0000
N 1402305 638710 1087587
adj. R? 0.359 0.302 0.369

Standard errors in parentheses
* p<0.05, ** p<0.01, ** p <0.001

Table 11: Policy effect by prenatal care consumption level

(1) (2) (3)
37-38th Weeks 37th Week 38th Week
pol*treat -0.0116*** -0.0125** -0.0115***
(0.00309) (0.00396) (0.00332)

vis*treat*pol 0.00241 0.00720 0.00102
(0.00380)  (0.00499)  (0.00406)
vis*treat*pol+pol*treat ~ -0.00919*** -0.0053  -0.01048***
0.0000 0.0875 0.0000
N 1402305 638710 1087587
adj. R? 0.359 0.302 0.368

Standard errors in parentheses
* p < 0.05,* p<0.01, ** p<0.001

The reduction in Scheduled CS ratio is significantly different between mothers school-
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ing levels. The impact was higher among highly educated mothers, about to five-fold more
effective for them. There is no evidence of differences in policy effect between mothers
with high and low prenatal care consumption level, but point estimates indicates that

the policy was more effective among mothers with low prenatal care consumption.

4.3 Second model

This subsection present an alternative treatment-control group selection. The same
data is used, but the sample is reduced due to the merge with the CNES database [CNES,
2016], a national data system containing hospitals information. The merge is done in
order to identify the status of the hospital in which the birth happened: public or private.
The rationale is to measure the average treatment effect on the treated group of private
hospitals using births happening at public hospitals as control group.

The public hospitals integrates the public health system: SUS, the Portuguese ab-
breviation for Unified Health System. They consist of publicly owned facilities and
privately-owned facilities that are affiliated with SUS through contracts for provision
of health services to public patients [Nobrega, 2014]. In the following analysis, if the
hospital is associated with SUS, then it is denoted as public, otherwise it is denoted as
private.

The rationale for choosing treatment and control groups is that the Brazilian public
hospitals childbirth decision making is less likely to take the pregnant woman opinion
when deciding among births type: Women are not allowed to choose among physicians
for prenatal care or obstetrician to perform the birth and they have less options of hospi-
tals to choose [Nobrega, 2014]. Furthermore, the decision in favor of Scheduled CS is less
likely to be manipulated by the physician in public hospitals since there are less finan-
cial/convenience incentives to influence the decision in favor of Scheduled CS [Rocha and
Spinola, 2016|. Finally, [Nobrega, 2014] also argues that public hospitals have stricter
guidelines for deciding childbirth type.

In this context, Figures 4, 5 and 6 plot the monthly averaged Scheduled CS ratio by
hospital status. They also plot Scheduled CS ratios averages across periods 1 and 2 by
hospital status. Figure 4 restricts to the group of births in the 37-40th weeks, meanwhile
Figure 5 considers only births in the 37-38th weeks. Figure 6 plots Scheduled CS ratio
39-40th weeks. Note that births at 41-42th weeks are excluded in all figures.
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Figure 4: Private vs public hospitals: 37-40th weeks
Author’s elaboration based on SINASC and CNES
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32



o —

T T T T
2015m1 2015m7 2016m1 2016m7 2017m1
my

SCSMonthly_priv_39 40
SCSAfterPol_priv_39 40
SCSBeforePol pub 39 40

SCSBeforePol_priv_39 40
SCSMonthly _pub 39 40
SCSAfterPol _pub 39 40
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Author’s elaboration based on SINASC and CNES

As can be seen, Figures 4 and 5 show a reduction in Scheduled CS ratio average in
period 2 compared to period 1, this reduction is more intense for private hospitals. This
can be viewed as evidences in favor of a reduction in Scheduled CS ratio caused by the
policy. Figure 6 shows an increase in Scheduled CS average between both periods for
private and public hospitals, but higher in private hospitals.

In order to estimate the policy effect on the probability of choosing Scheduled CS in
this new specification, a similar DiD Regression is estimated conditioning on each group
of birth’s week indexed with 7 € {37 — 40, 37 — 38,39 — 40}, note that weeks are grouped
and both 41th and 42th weeks are excluded. The births at public hospital are the control

group. The Equation [16]is specified to estimate these coefficients:

Yihwt =c—+ 51p01t + ¢hm + 67]90115 * privh + ’yXihwt + Vihwt (16)

Where variables in Equation [16|are the same as in equation [4.2.1], the difference is that the
variable treat,, is replaced by priv, now, this variable is a dummy for private hospitals,
which is the new treatment group. Furthermore, the categorical variable weeks is included

in the vector of controls X;;,; when not conditioning on specific group of weeks. V¢ 1S
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an i.d.d shock to the dependent variable. The policy effects on births at private hospital
is given by the coefficient 3, of the pol; * privy, variable, which are reported in Table [4.3]

Table 12: Policy effect on births at private hospitals

(1) (2) (3)
37-40th Weeks 37-38th Weeks 39-40th Weeks

pol*priv. -0.00473" ~0.0143" 0.00537
(0.00211) (0.00330) (0.00283)

N 2744970 1034767 1710203

adj. R 0.349 0.372 0.324

Standard errors in parentheses
*p <0.05, * p<0.01, *** p <0.001

The first cell of Table |4.3| points out that Scheduled CS ratio decreased 0.4 percentage
points for all births in private hospitals for weeks 37-40th. When conditioning on births in
37-38th weeks, the Scheduled CS ratio reduction was 1.5 percentage point and significant.

It increased about to 0.5 percentage point being marginally significant, when conditioning

on births at 39-40th weeks.

4.4 Combining first and second models: DiDiD Regression

A DiDiD Regression is used now, it combines time, gestational week and hospital
status variation for estimating the policy effects. The policy effect will be estimated
using treatment weeks indexed with 7 € {37 — 40, 37,38,39,40} in private sector and
control group consisting in births in the 41-42th weeks happening at public hospitals. It

will be estimated a more accurate version of the following averages diff-in-diff-in-diff :

6c;dd - {[}_/:r,priv,Q - }_/:r,priv,l] - D_/:r,public,Q - Y;',public,l]}

- {[El—42,priv,2 - Y/41—42,;)'ri11,1] - [}741—42,public,2 - }741—42,publz'c,1]} (17)

Where Y, is the average of Y conditioning in gestational week W = w which can be
treatment group of weeks w = 7 € {37 — 40, 37,38,39,40} or control group of weeks
w = 41 — 42; hospital status h, which can be private, priv, or public, public; and period
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t, before policy, 1, and post policy, 2. It follows the DiDiD Regression specification:

Yinwt = ¢+ k1poly + krotreat,, + ¢pm
+ pypols * treat,, + paprivy x treat,, + pusprivy, * pol;

+ Bprivy, * poly x treaty, + ¥ Xinwe + Winwe  (18)

Where variables were defined in the previous DiD Regressions specifications and ;. i8

a i.i.d shock. Results are reported in Table

Table 13: DiDiD Regression

(1) (2) (3) (4) (5)
37-40th Weeks 37th Week 38th Week 39th Week 40th Week

treat*privipol  0.000116 -0.0234°  -0.00645  0.0112 0.00691
(0.00843) (0.0104)  (0.00910)  (0.00886)  (0.00956)

N 3056991 614519 1044290 1334379 999866

adj. R 0.341 0.300 0.368 0.338 0.244

Standard errors in parentheses
* p<0.05, ** p<0.01, ** p <0.001

Using this method, the estimated policy effect for the 37th week consisted in a re-
duction of -2.34 percentage point in Scheduled CS ratio, others estimations were not

statistically significant.

4.5 Natural Delivery vs. Cesarean Section

This section measures the policy effect on the ND ratio. The ratio considers only two
births type only: ND and CS. The analysis include all non-risky births in weeks from 37th
to 42th. Diff-in-Diff and Diff-in-Diff-in-Diff methods are used throw Linear Regressions
as well.

The following equation are specified in two ways: with and without hospital specific

effects. The dependent variable N D assumes unit if the birth is ND and zero if it is CS’s:

NDjwr = N + Yo + B37,38D 140y + 839,40 D240 + it (19)

NDiyr = M + Yo + fast * T+ B37.38D 14y + 39,40 D24 + Wit (20)
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NDjwt = M + Yo + phaot ¥ T+ B37,38 D14 + B3940 D24 + aXjwit + €5y (21)

Where ¢ is constant, ); is the monthly-year specific time effect (there are 24 of them); ,,
is the birth week specific effects; pu, * t is the birth’s monthly-year interacted with the
week specific effects multiplied by a month-year trend ¢, such that ¢ € {1,...,24}; D1y,
is a dummy indicating births in the 37th and 38th gestational week at post policy peri-
ods times; D2, is a dummy indicating births at 39-40th gestational week happening at
post policy periods times; X;,; is a vector of covariates, which consists of: mothers_age
and mothers_age?; number of previous pregnancy, n_prev_pregn and n_prev_pregn?;
dummy indicating pregnancy of twins, type_preg; categorical indicator of mothers school
attainment,mothers_school; categorical indicator of mother’s race, mothers_race; mari-
tal status categorical indicator, marital_status. The policy effect coefficients’ estimations
of Equations [19) td21] and their equivalent added specific hospital effects are all reported
in Table [14l

Table 14: Policy effect on ND ratio

(1) (2) (3) (4) () (6)

- Week time (wt) wt + cov Hosp Hosp+wt Hosp+wt+4cov

D1 0.0331° 0.0212° 0.0172"*  0.0168"* 0.0158" 0.0129"
(0.00198) (0.00499) (0.00485) (0.00178) (0.00430)  (0.00440)

D2 -0.00267 0.0215*** 0.0175*** -0.000269 0.0111**  0.00980**

(0.00182)  (0.00379)  (0.00377) (0.00166) (0.00336)  (0.00346)
N 3627842 3627842 3331517 3627842 3627842 3331517
adj. B2 0.014 0.014 0.113 0.237 0.238 0.259

Standard errors in parentheses
* p<0.05 " p<0.01, ™ p <0.001

Table [14] present evidences of a policy effect that increased the ND ratio. Increases
varies from 1.29 to 3.31 percentage points conditioned on births in 37-38th weeks. For
39-40th week births, there are increases varying from 0.9 to 2.15 percentage points. The
increase in ND ratio are more robust and have higher absolute values in most of specifi-
cations when compared to the Scheduled CS ratio.

It is possible to compare the policy effect in Scheduled CS ratio and ND ratio looking
at estimations of the coefficients of variables D1 and D2 reported in Tables [§ and [I4]
The policy effect on Scheduled CS ratio for births in weeks 37-38th all have the expected
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negative signal, specifications [§ and [J] are statistically significant being -2.8 and -1.15
percentage points respectively. The correspondent values for ND ratio increases are 3.3
and 2.7 percentage points. It means that the policy did not only changed Scheduled CS
to ND, but Spontaneous CS also changed to ND birth type.

As in Equation in Section 4.4, the three dimensional variation in policy effect;
time, weeks and hospital status, are combined and the following two Equations, which

are conditioned on the same sample of Section 4.4 to be estimated:

NDiwht =c+ >\t + Yw + eh + ,lvbtw + Tw,priv + Pt.priv

+ Bar_aotreaty, * pol; x privy, + Xi' o + €t (22)

NDiwht =c+ )\t + Yw + (9h + @Z)tw + Tw,priv + Pt priv
+ B37 D37t + Bas D38yt + 3903 + BaoDA0k + X' + Vipur  (23)

Where the first three variables and indexes are the same as in Equation 21} v, is a set of
birth specific time week effects, m,, i, is specific hospital status and birth’s week specific
effects; pipriv 1S a set of specific hospital and time status effects and D37,,-D40y, are a
set of dummies indicating treated births: births at 37-40th weeks in private hospital at
post policy periods. Estimations results of Equations 22 and [23] are reported at Table [15]

It is found a 0.6 percentage increases in ND ratio among all treated weeks with a
0.14 p-value. Equation 23 points out a statistically significant increase in ND ratio for
births happening at 37th and 40th gestational weeks: 2.0 and 1.2 percentage points,

respectively.
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Table 15: DiDiD Regression: monthly hospital F.E.
(1) (2)
37-40th Weeks Each week
treat_priv_pol 0.00648

(0.00448)
D37 _priv_pol 0.0207***
(0.00606)
D38_priv_pol 0.00514
(0.00486)
D39_priv_pol 0.00148
(0.00478)
D40 _priv_pol 0.0121*
(0.00586)
N 3195551 3195551
adj. R? 0.260 0.260

Standard errors in parentheses
*p <0.05, ** p<0.01, *** p < 0.001

5 Conclusion

This research presented evidence that prohibiting Scheduled CS before the 39th week
and informing mothers about its risks reduces Scheduled CS ratio for births happening in
37-38th weeks. In Brazil, reductions were up to 5% in total number of Scheduled CS. It
was also found out that Scheduled CS ratio for births at the 39th week increased due to
the Law effect, up to 3.5% in total number of Scheduled CS. Therefore, there were firstly
a liquid reduction in Scheduled CS for non-risky births and secondly a postponement
from before the 39th week to after it.

Increases in ND probability ratio from 1.29 to 3.31 percentage points for births at
37-38th weeks. For 39-40th weeks births, there were increases varying from 0.9 to 2.15
percentage points. The increase in ND ratio for the weeks before the 39th are more
significant and higher in most of specifications than the Scheduled CS ratio.

The policy also increased ND ratio up to 8.6% of births at 37-38th weeks. The higher
increase in ND ratio than Scheduled CS allows to infer that potential Scheduled and
Spontaneous CS births were changed to ND. The increase in ND ratio have higher values
before the 39th week than after it. The policy affected more intensively mothers with 12

years of education or more.
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If the prohibition of CS by mothers request before the 39th week was the only mech-
anism through which the policy acted, there wouldn’t be increases in ND ratio for births
happening after the 39th week. In this context, it is possible to infer that informing
physicians and mothers also changed childbirth practices in Brazil towards more ND’s
and less CS’s.

Results indicates that Scheduled CS ratio reduced more among mothers with higher
educational attainment. Considering that Scheduled CS is higher among this group
[SINASC, 2015] and [SINASC, 2016|, the policy effected the group that was the most
inflicted by high CS ratio.

This research considered the policy effect among procedures without observed risk. If
Brazilian doctors persuade their patients to accept a Scheduled CS for conditions that
either did not exist or did not justify this procedure, this is not captured in the analysis,
what might be worth analyzing in future researches. It also noteworthy that doctor may
have manipulated reports to the SINASC database after the Law implementation, which

can invalidate the found results.
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