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This paper estimates whether physicians anticipate to public disclosure of their
delivery performance by altering C–section rates. Exploring a public consultation
period of a legislation requiring private hospitals to disclose delivery rates to
patients in Brazil, the estimates indicate that at least 0.8 percentage point
reduction in C–section rates reflects physicians anticipation response. This result
concentrates on low–risk gestations, scheduled procedures and becomes stronger
with market competition. No effect was detected for emergency C–sections, or on
the supply of physicians, obstetric nurses and hospital facilities. Regressions
using market share, patients’ characteristics, and birth presentation suggest that
patients did not anticipate information disclosure by moving to other hospital or
using alternative sources of information.
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I.

INTRODUCTION
A pregnant woman relies on the expertise of her physician to recommend

procedures that she would choose if she had the same knowledge regarding her
clinical condition. However, a wide medical knowledge gap between the physician
and the patient has long been documented in the literature (Arrow, 1963). Several
public policies attempt to reduce this gap by disclosing clinical information or
publishing quality rankings to the public. The idea is that new information
increases the discretionary power of patients to refuse an unjustified
treatment/procedure, penalise low–quality physicians through reputational
damage, or simply choose a different professional (Rochaix, 1989; Dranove,
1988). In such cases, the merits of new information can hardly be exaggerated.
But, for similar reasons, physicians may also respond to information
disclosure. When physicians of doubtful quality suspect that disclosing
information may damage their market share and reputation, they are incentivised
to ‘game’ with their performance before releasing it to the public to be artificially
pooled with high–quality physicians. This can be done by performing
unrecommended treatments to critical cases, avoiding complicated patients or
undertaking a C–section only when it is strictly necessary. Thus, while patients
are encouraged to select the most suitable treatment for themselves, disclosing
information also induces low–quality physicians to anticipate negative signals to
future patients.
This paper explores a change in Brazilian legislation as a quasi–
experiment to investigate if physicians anticipate to the public disclosure of their
delivery performance by altering C–section rates. The law in question makes it
compulsory for all private hospitals to disclose the percentages of C–sections and
normal births, and antenatal care, at the physician level. Most importantly, the
change in the legislation occurred in three steps; first, before voting the law, the
Brazilian government released a draft of the legislation and opened for public
consultation on 24th October 2014. During this three–months period, the society
and the private sector could debate how the information should be disclosed to
the public. As physicians realised that their delivery performance could be
disclosed in near future – I argue that comparing C–section rates in the same
hospital for exposed and unexposed cohorts during public consultation months
seems a credible strategy to estimate the anticipation response of physicians to
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information disclosure. The final two steps were: the law was enacted on 6
January 2015 (ANS, 2014); and the official disclosure of information on 7 July
2015, 7 months after public consultation.
The simplicity of the information disclosed is an additional advantage of
this legislation compared to similar studies. An extensive body of literature
argues that the impacts of information depend on the capacity of patients to
understand it (Epsein, 2009), if it is already known (Dranove et al., 2003), or if it
is relevant for their purposes (Jin and Sorentin, 2006). In the Brazilian
legislation, the information disclosed is simply the percentage of C–sections
performed by a physician over the previous 12 months: clear and relevant for
expectant women. No top–down ranking of quality or judgement about the ideal
percentage of C–sections was provided. But more critically: when the expectant
mother insists on having an unjustified C–section, both the physician and the
patient must sign a formal contract stating the risks of an having an unnecessary
C–section.
Estimates using data of 1.5 million births from the national System of Live
Births (SINASC) indicate that physicians anticipated to information disclosure by
reducing C–section rates in 0.8–1.0 percentage point. Such effect persists after
implementing combinations of fixed effects and controlling for mothers and
hospitals characteristics. A reason for such anticipatory responses is because
physicians expect market losses from patients attributing high C–section rates to
bad performance. The fact that these effects concentrate on scheduled procedures
– and are null for emergency C–sections that generally emerge due to safety
measures – reinforce this argument.
Physicians may also anticipate to information disclosure by avoiding
liability, especially when recommending a caesarean is hardly justified. To
investigate this point, I estimate anticipation responses for low–risk pregnancies
exploring a list, in the legislation, which includes pregnancy characteristics
justifying a C–section. This exercise shows a five times larger anticipation effects
for low–risk pregnancies (cephalic presentation, single gestation, no previous C–
section, foetuses weighting less than 4,500 grams) than high–risk ones.
Altogether, the legislation achieved its goal of reducing the incidence of
unnecessary C–sections on women who were less likely to need one.

3

For these estimates be valid, it is necessary that patients did not anticipate
to information disclosure. Otherwise, the estimates would incorrectly assign to
physicians what is in fact patients’ behavioural responses. That occurs if patients
move away from high–rate hospitals during public consultation or use alternative
sources of information to proxy C–section rates before official disclosure. For
instance, these concerns seem unlikely to influence our findings. Several checks
suggest; no indication that patients moved to different hospitals; migrated from
high to low rate hospitals; or that hospitals had significantly different cohorts of
patients. In addition, implementing a falsification using non-cephalic birth
presentations highly associated with a C–section (see Jensen and Wüst, 2015),
but not covered in the legislation, implies that patients did not use proxies to
anticipate information disclosure.
But why are the anticipation responses so small? I tested three potential
reasons; (i) the supply of health personnel; (ii) the elasticity of hospital structure;
and (iii) market competition. On (i) and (ii), rich administrative data of hospitals
shows any significant change in the number and hours worked by physicians (and
obstetric nurses) during public consultation and minor increases in the number
of hospital facilities. Measuring market competition by the geographic
concentration of hospitals as proposed by Bloom et al. (2015), I found that highly
competitive areas have twice as large anticipation responses than low competitive
areas. Altogether, inelasticity in the supply of personnel and structure, and weak
competition for patients seem to play an important role on the magnitude of
anticipation effects.
The paper proceeds as follows: section II briefly discusses the literature on
information disclosure and summarises its findings; section III illustrates the
legislation change; section IV describes the data; section V presents the empirical
framework; section VI details the regression results; section VII presents the role
of health personnel, hospital structure and market competition; section VIII
checks the impacts of legislation on birth outcomes and section IX concludes.
II.

INFORMATION DISCLOSURE AND DELIVERY CHOICE
A rich body of research investigates the implications of public disclosure

of information on the interaction between physicians and patients. Generally,
consistent evidence indicates that disclosing previously unknown information
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about hospital quality allows patients to shift away from low–quality hospitals
and make better choices among services of heterogeneous quality. This literature
can be divided into three groups.
The first group investigates changes in the market share of hospitals after
mandatory disclosure of quality rankings. In these cases, the usual identification
strategy compares the trends in some outcomes before and after the rankings are
publicly disclosed relative to where such disclosure was not required. This
research concludes that hospitals anticipate to the loss of market share caused by
information disclosure and compensate by artificially improving their quality
through selecting healthier patients (Dafny and Dranove, 2008; Dranove and
Sfekas, 2008; Dranove et al., 2003). Low–ranked hospitals generally lose market
share to a greater extent than high–ranked hospitals.
A major difficulty in this literature is in identifying whether such gains
reflect hospitals ‘gaming’ the information, or patients actively choosing to avoid
low–ranked hospitals. In fact, if high–ranked hospitals attract more complicated
cases, while healthier patients avoid being treated by low–quality hospitals, the
effects of quality ranking can be attributed to selection bias. Additionally, the
evidence is hardly generalizable. Estimations commonly compare intrastate
variation in the US (especially New York and Pennsylvania), and is based on
average effects within states where quality rankings are adopted or not.
A second group of studies investigates the response of patients to
information disclosure. Here, the focus is on patients’ choice of hospitals and
physicians after the publication of quality rankings. The general finding indicates
that patients are more likely to choose high–quality hospitals after information
becomes publicly available (Pope, 2009; Bundorf et al., 2009, Santos et al., 2017;
Beaulieu, 2002; Scanlan et al., 2002; Dafny and Dranove, 2008; Jin and
Sorensen, 2006; Chernew et al., 2008). But there are some particularities: the
effects seem to be weaker for critical medical procedures (Dranove and Sfekas,
2008; Epstein, 2009) and for relatively healthy patients (Varkevisser et al., 2012).
The third group creates theoretical models to describe patient–physician
interactions when physicians recommend treatments with unclear health
benefits for the patients – commonly referred to as the supply–induced demand
argument. In these models, the level of inducement by physicians depends on the
cost of the treatment, the severity of the illness in question, and the ‘diagnostic
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skills’ of patients (Dranove, 1988; Rochaix, 1989). These models implicate that
patients with critical conditions are more likely to comply with an unclear medical
recommendation, because the severity of the illness increases the marginal utility
of treatment (Dranove, 1988). However, if physicians recommend costly or
unnecessary procedures to relatively healthy and informed patients, it is less
likely that they will consent to the treatment recommended. In general terms, for
a fixed level of illness, these models show that providing new information to
patients decreases the capacity of physicians to induce demand by recommending
unnecessary procedures.
A persistent challenge in these last two groups is to isolate the influence of
unobserved confounders associated with the information disclosed. For example,
previous evidence indicates that the effects of disclosing information depend on
the extent to which it is already known, and its complexity and relevance to
patients (Dranove and Sfekas, 2008; Cutler et al., 2004; Marshall et al., 2000).
Illustrating this point, Johnson and Rehavi (2016) explore physicians treating
physicians to show that physician–patients have a significantly lower probability
of having a C–section than non–physician patients. Models of physician–patient
interaction explicitly demonstrate that empowering patients with new
information influences physicians to anticipate the effects of information
disclosure (Scanlon et al., 2002; Dafny and Dranove, 2008). This paper aims to
contribute to this debate by exploring a public consultation period before the
actual legislation enforcing disclosure of information started to identify if
physicians anticipate to information disclosure.
III.

THE LEGISLATIVE CHANGE

Brazil is an anecdotal case for studying the ‘epidemic of C–sections.’ If one
compares Brazilian C–section rates with the rate of 15% advised by the World
Health Organisation (WHO) (2015), there were approximately 1.25 million
unnecessary procedures just in 2014 and 2015. In general, every second pregnant
woman is likely to have a C–section and the discrepancy between public and
private hospitals is two–fold; 45% of deliveries in public hospitals occur by C–
section, while in the private sector the rate reaches almost 90% of deliveries (see
Table I for details for private hospitals).
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An additional particularity of Brazil is that C–sections seem to be more
frequent among women from affluent backgrounds. For example, Quadros
(2000), Béhague et al. (2002), and Barros et al. (1996) demonstrate that women
with higher incomes, who are more educated, better cared–for, in their first
pregnancy, and – even more paradoxically – who are at lower risk are more likely
to have a C–section. Faisal–Cury and Menezes (2006) and Béhague et al. (2002)
add to this list that past birth experiences also influence current delivery choice.
Discontented with this scenario, the Brazilian government started on 24
October 2014 a public consultation to discuss a legislation change allowing
individuals to request information about the delivery rates of physicians working
in private hospitals. According to official numbers, this consultation received 455
online inputs from the society where 40% came from the general public and 26%
from the private sector (ANS, 2014). Most contributions concerned on how C–
sections and normal births should be disclosed (12%), improvements to the text
of the legislation (8%), and the possibility of providing rankings of hospitals and
physicians (7%) (ANS, 2014).
The legislation considered the following provisions:
(i)

Private hospitals and physicians should disclose to patients their
percentages of C–sections and normal deliveries over the last 12
months upon request;

(ii)

If a request remains unanswered for more than 15 days, the
government can charge hospitals or physicians a fee of up to
$25,000 Brazilian Reais ($5,000–$8,000);

(iii)

It is not allowed to provide rakings of physicians or hospitals based
on their performance on deliveries;

(iv)

Physicians must provide patients a “partogram” showing all
information required by WHO1 (See Figure A.II in the Appendix);

(v)

Physicians must complete the ‘Card of Expectant Mothers,’ with
indicators and observations about the evolution of pregnancy
conditions (See Figure A.I in the Appendix);

(vi)

If expectant mothers still opt for an unrecommended C–section, the
physician must provide a formal document to the patient, ‘clearly’

The Brazilian government defines a “partogram” as a visual and graphical representation of all the events related to
the evolution of labour in pregnancy. This document is described by the physician who is dealing with the pregnancy
and justifies a C-section when normal birth is not possible. See Figure A.II in the appendix.
1
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outlining all risks associated with an unnecessary C–section, which
must be signed by both parties;
(vii)

These demands to be enforced 180 days after its publication (6
January 2015).

The final document had some marginal changes after public consultation.
Point (ii) initially expressed 30 days instead of 15 days. Another change explicitly
provides a formula to calculate the rate of C–sections and clarifies on how the
information should be provided to patients (ANS, 2014).
Points (i), (iii), (iv), and (v) outline how the information should be
presented to patients. It seems fair to assume that it is easier for patients to grasp
percentages of C–sections and normal births than “partograms” or indicators
displayed on the “card of the expectant mother,” which requires some medical
knowledge. For instance, points (ii) and (vi) specify the cost of not providing the
information and that physicians must formally prove that the patient
acknowledges the risks of performing an unnecessary C–section. Therefore, there
is a strong predilection in the legislation towards patients receiving information.
IV.

DATA DESCRIPTION

The main data source used in this paper is from the Sistema de
Informações sobre Nascidos Vivos (SINASC) for approximately 11 million
deliveries in Brazil from 1 January 2012 to 31 December 2015. As the empirical
strategy compares pregnancies in private hospitals not operating within the
National Health Service (SUS), the sample reduces to 1.5 million deliveries in the
same period. One advantage of using SINASC is the comprehensive amount of
information collected about current and previous pregnancies, foetus and
mothers’ characteristics, that might influence the decision of physicians to
recommend a C–section.
Table I shows means and standard deviations from delivery rates, birth
outcomes, mothers’ and pregnancy characteristics in the baseline. The first two
columns in (A) refer to deliveries between 1 January and 23 October 2012, and
the two columns in (B) consider deliveries from 1 January to 23 October 2014 –
the time period before the legislation change in both cohorts. An additional
column “T–test” tests for equality of averages in columns (A) and (B).
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Table I indicates a particularly high rate of C–sections in private hospitals
during the baseline: 88.1% for the 2012 cohort and 88.2% for the 2014 cohort.
Normal deliveries are around 11% of births in both periods. The T–test column
shows that differences between cohorts are not statistically different for the
baseline period in columns (A) and (B).
[TABLE I]
Related to birth outcomes, 8.2% of the deliveries are low birth weight (<
2500 grams) and 0.7% have APGAR 5–min scores below to 7. Surprisingly, the
incidence of low birth weights in private hospitals is quite similar to public
hospitals (8.5%), but half the percentage of low APGAR 5–min scores compared
to public sector (which is 1.43%). Patients of private hospitals have 9 prenatal
visits, 37.9 weeks of gestation on average, and 12.5% give birth to premature
children (< 37 weeks). Despite primary focus on delivery choices, I use these birth
outcomes to check if physicians’ anticipation behaviour has any consequence to
birth outcomes.
On mother characteristics, pregnant women in the baseline are 29.3 years
old, and 3.3% are teenagers (< 19 years)2. No more than 7% have only basic
education (< 9 years of education), and 64.6% are white. In the analysis below, I
check the credibility of the results by using these mother characteristics to
estimate if patients also anticipated to information disclosure searching for other
hospital.
Finally, an advantage of working with SINASC is having unique hospital
identifiers common to all datasets in DATASUS. For instance, I match SINASC
data with administrative reports of hospitals in the Cadastro Nacional de
Estabelecimentos de Saúde (CNES) to identify private hospitals not working with
SUS and, most importantly, to glean rich information about hospital facilities and
personnel for further analysis.

2

In the public sector, pregnant women are 24 years old on average and 19% are teenagers.
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V.

ESTIMATION STRATRGY
The process of legislative change requiring private hospitals to disclose C–

section rates to patients represents a variation in the physician–patient
relationship that is useful to identify anticipatory responses of physicians to
information disclosure. One crucial characteristic makes the identification
possible: three months preceding the voting in the congress, the government
opened a draft of the proposed legislation to public consultation when the public
society and the private sector could suggest changes in the legislation. After its
approval, an 180–day adaptation period was granted to physicians to adapt
before disclosing information to patients. Therefore, physicians knew what must
be disclosed at least for 9 months before patients could legally access the
information. An analysis exploring public consultation time gap, before the law
was even approved, provides an opportunity to isolate the effects of physicians’
anticipating information disclosure from the influence of patients accessing
information.
The most straightforward approach in this context is to compare changes
in the trends of C–section rates in private hospitals for cohorts exposed and not
exposed to public consultation and the following legislation change. Thus, I use a
linear probability model of delivery choices, adjusting for changes in the observed
characteristics of hospitals and patients.
The estimating equation takes the following form:
(1) CS𝑖ℎ𝑡 = 𝛼 + 𝜆ℎ + 𝜆𝑚 + 𝛽1 Law𝑡 + 𝛽2 (Oct 24 Jan6 )𝑡 + 𝛽3 (Jan7 Jul7 )𝑡 + 𝛽4 (Jul8 Dec31 )𝑡 +
𝛾1 Public Consultation𝑡 +
𝛾2 Adaptation Period𝑡 +
𝛾3 Information Disclosure𝑡 + 𝜀𝑖ℎ𝑡 ,

where CS𝑖ℎ𝑡 equals to one for the expectant mother i in the hospital h in the
time t having a C–section and zero otherwise; Law𝑡 equals one for the exposed
cohort from 1 January 2014 to 31 December 2015 and zero for the unexposed
cohort from 1 January 2012 to 31 December 2013. Thus, it identifies the two–year
cohort exposed to legislation change. The dummy (Oct 24 Jan6 )𝑡 equals to one for
public consultation months between October 24th and January 6th; (Jan7 Jul7 )𝑡
equals to one for adaptation periods months between January 7th and July 7th;
and (Jul8 Dec31 )𝑡 equals to one for information disclosure months between July
8th and December 31st. These time gaps control for the stages which the
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information has been disclosed. The 𝑃𝑢𝑏𝑙𝑖𝑐 𝐶𝑜𝑛𝑠𝑢𝑙𝑡𝑎𝑡𝑖𝑜𝑛𝑡 variable estimates the
impact of public consultation by interacting the Law𝑡 and (Oct 24 Jan6 )𝑡 variables;
𝐴𝑑𝑎𝑝𝑡𝑎𝑡𝑖𝑜𝑛 𝑃𝑒𝑟𝑖𝑜𝑑𝑡 interacts Law𝑡 and (Jan7 Jul7 )𝑡 ; and 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝐷𝑖𝑠𝑐𝑙𝑜𝑠𝑢𝑟𝑒𝑡
interacts Law𝑡 and (Jul8 Dec31 )𝑡 .
Eq. (1) considers hospital of birth fixed–effects (𝜆ℎ ) to account for
unobserved time–invariant characteristics of hospitals, such as structural and
physician quality (Chernew et al., 2008), that affect delivery choice. 𝜆𝑚 is a
month–cohort dummy that controls for seasonal changes in delivery rates and
selection bias from comparing women becoming pregnant at different periods in
the year. These fixed–effects allow identifying changes in delivery rates in the
same hospital and month of birth for the exposed and unexposed cohorts.
Additionally, comparing cohorts in the private sector seems more appropriate
empirically, because it minimises misinterpretations of legislation effects that are
due to differences between private hospital and public hospital patients. The
empirical interest lies on the parameter 𝛾1, representing ‘physician’s anticipation’
response.
However, a persistent caveat for interpreting 𝛾1 as causality is if there is
any correlation between the time–varying characteristics in 𝜀𝑖ℎ𝑡 and the
legislative change. That would be the case if private hospitals practising fewer C–
sections disclosed their information before the date stipulated by the legislation
in order to influence patients’ decisions and obtain a larger market share. Patients
can also react to the legislation by estimating the C–section rates before
disclosure using alternative proxies. On these concerns, note that the estimates
of physicians’ anticipation effects consider the time gap before the legislation was
approved, as the adaptation period likely reflects physicians and patients’
anticipation response. Despite being unable to directly check this argument,
Sections VI.E and VII use birth presentations, patient composition, health
personnel and hospital structure to present evidence that patients did not
significantly change their behaviour during public consultation.
After these considerations, an additional assumption is still necessary. The
model assumes no parallel shock on deliveries at the time of public consultation.
If it occurs, estimations using Eq. (1) would mistakenly attribute the effects of
such a shock to physicians anticipating information disclosure; I present several
tests based on the literature to investigate this hypothesis in detail.
11

VI.

THE ANTICIPATION EFFECTS ON DELIVERY CHOICE
This section presents the estimates of anticipation effects on delivery

choice in five complementary parts. The first part graphs the rate of C–sections
of private hospitals for exposed and unexposed cohorts before and after the
legislative change and plots the corresponding monthly diff–in–diff coefficients.
The second part presents the anticipation effects using alternative specifications
based on Eq. (1). In the third part, delivery choice is divided by scheduled and
unscheduled C–sections, followed by a fourth part exploring an official list of
characteristics in risk pregnancies to estimate anticipation responses on
unnecessary procedures. It finalises by checking whether patients also
anticipated to information disclosure.
A. Graphic evidence
The first evidence comes from observing C–section rates for cohorts
exposed and not exposed to legislative change in time. If the trends of C–section
rates start decreasing after the public consultation period relative to the non–
exposed cohort, there is a primary indication that physicians anticipated to
information disclosure. For that, I plot the percentages of C–section rates in
private hospitals per month of delivery in Figure I.A. The solid line represents
deliveries from 1 January 2014 to 31 December 2015 and indicates the cohort
exposed to the legislation change. The dashed line refers to births in the control
cohort, from 1 January 2012 to 31 December 2013. The dotted vertical lines
highlight when public consultation, the adaptation period, and information
disclosure started.
[FIGURE I]
Figure I.A provides clear indication that the legislation change affected C–
section rates. Note, during the baseline period from January to September, C–
section rates have a similar pattern between exposed and unexposed cohorts. For
instance, when the public consultation started on October 2014, a steady
reduction in C–section rates initiates that is not followed by the unexposed cohort
represented by the dashed line. I attribute this decline in C–section rates during
12

the public consultation to physicians anticipating to information disclosure by
recommending fewer C–sections.
To visualize the dynamics of these effects, Figure I.B plots monthly
coefficients from a diff–in–diff model. This model considers deliveries on
2012/2013 and 2014/2015 as single cohorts with 24 months each. Then, I create
24 exclusive dummies for each month of birth 𝑚, 𝐼𝑀𝑂𝐵=𝑚 , and interact these
dummies with an indicator for 2014/2015 cohorts, Law𝑡 – the exposed cohort.
Then, the monthly coefficients resulting from these interactions capture the
difference between C–section rates in the month 𝑚 for exposed and unexposed
cohorts relative to the difference in C–section rates between January 2014 and
January 2012, the omitted difference.
(2)

24
CS𝑖ℎ𝑚 = ∑24
𝑚=2[𝐼𝑀𝑂𝐵=𝑚 × Law𝑡 ]𝜇𝑚 + ∑𝑚=2[𝐼𝑀𝑂𝐵=𝑚 ] + 𝜆ℎ + 𝜂𝑖ℎ𝑚

Figure I.B plots the diff–in–diff coefficients 𝜇𝑚 from Eq. (2). Such
declining pattern reinforces the conclusions drawn from Figure I.A by showing
that the differences in C–section rates between exposed and unexposed cohorts
only become statistically significant during public consultation. After the
adaptation period (from 6 January 2015) – and information disclosure – the
decline in C–section rates reaches approximately 3 percentage points.
B. Estimation Results
Table II demonstrates estimating results for five alternative specifications
of Eq. (1). Column (1) uses no fixed effects, hospital–specific time trend, or
controls; column (2) adds hospital–specific time trends; and column (3) includes
a hospital and month of birth fixed effects. Column (4) includes mother
characteristics and column (5) presents full estimates considering hospital
structure3. Standard errors are clustered at hospital level and presented in
parenthesis.

More specifically, mother characteristics include the number of children, a dummy for basic
education, mother’s age in years, dummies for twins, single and white mothers. Yet, the controls
for hospital structure are; number of rooms for prenatal, number of rooms for normal birth, a
dummy for hospitals with obstetric centers and surgery centers, number of beds for before birth,
number of beds for normal births.
3
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[TABLE II]
According to Table II, deliveries occuring during the public consultation
were 0.8–1.0 percentage point less likely to be a C–section than deliveries in the
same hospital and month but not exposed to the legislation change4. This
reduction represents approximately 2.000 fewer C–sections in the private sector
during public consultation which, I argue, capture physicians anticipating to
information disclosure. For estimates in the adaptation period, the reduction
reaches 2.8–3.2 percentage points. However, in this case, it is unlikely that they
represent physicians’ anticipatory responses alone because patients can use
alternative sources of information to speculate the C–section level of physicians
and change behaviour.
An explanation for the results is that better informed patients are more
likely to sue physicians for recommending unjustified procedures. Thus,
physicians’ best strategy for minimising liability is to start lowering their rates
during the public consultation, performing C–sections only in cases where there
is a smaller margin of doubt (Rochaix, 1989). The law itself underlines this point
when stating that patients should have the “right of having a normal birth” and
be able to prevent “C–sections without clinical justification” (ANS, 2014). I check
this point on sections VI.C and Section VI.D presenting estimates per type of C–
section and pregnancy risk group.
After information disclosure, low–quality physicians can expect losing
patients attributing high percentages of C–sections to bad performance or profitoriented professionals. So, in a highly competitive market for patients,
endogenously anticipating to information disclosure is an opportunity for low–
quality physicians to minimize market loss. Another point is if hospitals
implementing low C–section policy due to the legislation become more likely to
fire high–rate physicians. To maintain employability in the market, physicians
anticipate to public disclosure of their performance by artificially reducing their
C–section rates to become less distinguishable of high–quality physicians.

The regressions in columns (4) and (5) in Table II are not the preferred estimates because
mother and hospital characteristics might be influenced by the legislative change through
hospitals adaptation and patient’s response to information disclosure. Further analysis
investigates both points in sections VI.E and VII.
4
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Estimates in Section VII considering market competition and C–section quantiles
reinforce these points.
Despite all these reasons, anticipation responses to legislative change in
Table II are rather small. The decrease of 1.0 percentage point during public
consultation is only a minor fraction of the 88.1% C–section rates in the baseline.
Quadros (2000), Béhague et al. (2002), and Barros et al. (1996) suggest two
major explanations; (i) Brazilian women able to go to private hospitals strongly
prefer C–sections over normal deliveries; and (ii) since the national C–section
rate is more than 50% – and among women in the second pregnancy, 95% had a
posterior C–section –, the small impacts reflect the old obstetrical norm of "once
a C–Section, always a C–Section" (Cragin, 1916). When the pressure for a C–
section comes from patients, physicians have a narrower margin to anticipate to
information disclosure.
C. Effects per type of C–sections
A way to check the credibility of early results is to estimate the effects of
information disclosure on unscheduled and scheduled C–sections. Why? If one
assumes that unscheduled C–sections are more likely to be recommended under
critical and unpreventable circumstances, it is plausible to argue that the
legislative change should not affect unscheduled procedures. Moreover, as
scheduled C–sections likely result from a recommendation from a physician or a
patient’s request, one can also expect that the anticipation effects to be
concentrated on scheduled deliveries.
The impacts of legislation change on scheduled and unscheduled C–
sections are shown in Table III. The category “scheduled” refers to procedures
conducted before labour started, while “unscheduled” indicates C–sections after
labour started. Therefore, these variables separate C–section deliveries before
and after labour. Table III presents results from the preferred regressions; i.e.,
controlling for hospital and month of birth fixed effects and a hospital–specific
time trend5. Standard errors are clustered at hospital level.

Mother and Hospital characteristics are likely to be correlated with the legislation change by
affecting patient composition (patients search for hospitals with lower levels of C-section rates)
and the structure in private hospitals (because hospitals may adapt their structure to absorb
normal deliveries). Section VI.E and VII use these characteristics to estimate if legislation
change affects patient composition and hospital structure. For instance, including mother and
hospital controls do not change the interpretation in any significant way.
5
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[TABLE III]

Estimates for unscheduled and scheduled C–sections present a clear
scenario. It is not possible to detect any statistically significant change in the
trends of unscheduled C–sections in any pre and post–legislation period; for
instance, scheduled C–sections reduced by 2.6 percentage points during public
consultation. These results qualify the previous findings, indicating that
anticipation effects concentrate on reducing scheduled C–sections.
D. Did the legislation reduce unnecessary C–sections?
The observed anticipatory behaviour only on scheduled procedures
motivates us to question whether physicians recommended fewer unnecessary
C–sections. Naturally, SINASC does not provide a direct indicator for
unnecessary procedures, for that I base the analysis on the official document
justifying the law listing common risk characteristics for recommending a C–
Section in Brazil (ANS, 2014). Such list includes: (1) pelvic or breech birth
presentation, (2) early placenta displacement when the foetus is still alive, (3)
twin or triple gestation, (4) foetus with birth weight above 4,500 kg, (5) genital
herpes, (6) premature foetus with non–cephalic presentation, (7) infection by
HIV, (8) patients with more than one previous C–sections, (9) patients with
earlier womb rupture, and (10) if the foetus is suffering pain.6
Table IV demonstrates estimation results based on this list of
characteristics. More specifically, SINASC allows the testing of (1), (3), (4), (6)
and (8). Columns “Cephalic”, “Non–cephalic” and “Non–Cephalic + Preterm” in
Panel A use dummies equal to one to identify “Cephalic birth presentation and a
C–section”, “Non–cephalic and a C–section” and “Non–cephalic, Preterm and C–
section” as dependent variables. Panel B considers C–sections in “Single” and

Although the initial idea of using this list was to categorise groups with high and low incidence
of C–section, it seems that C–sections are common practice for both groups. In the sample of
for–profit hospitals not working with the National Health System (SUS), 87.6% of births with
cephalic presentation have a C–section, and for those with non–cephalic presentation, 92.6%
have a C–section. The percentage of C–sections for non–cephalic preterm births is similarly
high (92.2%). Among twins or triplets, the rates is 95.1%. Around 84% of women with no
previous C–section have a C-section, 96.7% of those who have had one C-section in the past
have a C-section, and 93.3% of those who have had more than two C-sections have a C–section.
Finally, for pregnancies with birth weights higher than 4,500 grams, the incidence of C–sections
is 94.3%.
6
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“Twin or Triples” births. Panel C shows the coefficients for individual regressions
considering previous C–sections and, finally, Panel D is for C–section and birth
weight. Standard errors are clustered at hospital level.
[TABLE IV]
Panel A in Table IV shows the impacts of legislative change per birth
presentation and preterm deliveries — elements (1) and (6) on the list. In these
regressions, significant reductions in C–section rates only occur for pregnancies
with cephalic birth presentation in the column “Cephalic” which reach –.8
percentage point during the public consultation. No effect was found for non–
cephalic birth presentation (Pelvic and Breech) and non–cephalic preterm births
(< 37 weeks of gestation). Regressions per birth type in Panel B indicate a similar
pattern: the legislation has a negative and statistically significant anticipation
effect exclusively on pregnancies involving a single child (the column “Single”).
In Panel C, the evidence repeats: anticipation effects are five times larger
for pregnancies without previous C–section compared to those with at least one
previous C–section. This fact reinforces the early argument exemplifying the
tendency of undertaking a C–section in patients who have had one previously (see
Barros at al., 1996, Barros at al., 1991, and Hopkins, 2000) and how it prevents
the anticipation behaviour to be larger. Finally, Panel D shows that reductions in
C–section rates concentrate on pregnancies with birth weights between 2500 and
4500 grams. Altogether, Table IV indicates that the anticipation effects
concentrate on low risk pregnancies. In all cases, the effect is approximately 5
times higher in low risk groups than in higher risk groups.
E. Did patients anticipate to legislative change?
The analysis thus far assumes that patients do not anticipate to
information disclosure during public consultation to assure that 𝜆1 in Eq. (1) does
not mistakenly attribute to physician’s response what is partially an anticipatory
behavior from patients. This section supplements this concern by investigating if
patients migrate to another hospitals, if there are changes in patients’
composition during legislation change, and if there is any anticipation using birth
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presentation variables that strongly predict having a delivery procedure but not
covered in the legislation.
The first evidence comes from plotting the coefficients from Eq. (1) using
as dependent variable the number of patients in the hospital–month divided by
the total patients of births in the city–month as a measure of market share. These
plots are divided in two groups: Fig. II (A) categorizes four types of hospitals;
private hospitals not working with the national health system (SUS) in “ForProfit”; private hospitals working with SUS in “For-Profit + SUS”; philanthropic
hospitals in “philanthropic”; and public hospitals in “Public”. Figure II (B)
classifies high and low–rate hospitals by C–section quantiles during the baseline
period from January 1 to 23rd October 2014. As can be check in both figures, the
number of patients does not present any significant change in pre and post
legislation periods for any type of hospital or initial level of C–Section rates.
Therefore, this evidence suggests that patients did not anticipate to information
disclosure by moving from private to public hospitals or from high to low–rate
hospitals due to the legislation change.
[FIGURE II]
Similarly, Figure III plots diff–in–diff coefficients and confidence intervals
using patient characteristics to check if patients’ composition changed during
Public Consultation. If hospitals had significant changes in patient characteristics
during Public Consultation, it is an indication that patients also anticipate to
information disclosure. Figure III considers; mothers with primary education are
in the category “Mothers with basic education”; “Mothers with a Diploma” as
mothers who completed at least undergrad; “Teenager Mother” assigns one for
mothers no older than 19 years, and zero otherwise; and “Previous C–Section”
indexes women reporting having a C–Section in the past7. In accordance with the
interpretation that patients did not anticipate to information disclosure, Figure

The categories included in Fig. III follow the criteria of what characteristics are arguably more
correlated with reacting to new information. For example, level of schooling seems a reasonable
predictor of how women react to additional information to change their hospital choice and the
ability to interpret this information accurately. A similar reasoning is valid for teenage mothers
and women with a previous C–Section(s). Considering additional variables in the analysis (as
race, if married or number of children), does not change, in any substantial way, the conclusions.
7
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III shows that mothers are statistically similar to the baseline group during Public
Consultation.
[FIGURE III]
Another identification concern is distinguishing the impacts of
information obtained by patients through the legislation from alternative sources
(Jin and Sorensen, 2006). Thus, depending on the correlation between
unobserved factors and the legislative change, the estimates may mistakenly
confer to physicians the effects of patients anticipating to information disclosure.
To provide additional evidence that this is not the case, I propose a falsification
test based on previous literature.
The rationale is that if patients modify their behaviour during Public
Consultation based on alternative sources of information, then there must be
similar changes in outcomes highly associated with the probability of having a C–
section that are not encompassed by the legislation. To fir this purpose, I argue
that exploring the strong association between C–section deliveries and birth
presentation (see Jensen and Wüst, 2015) provides a credible falsification test
once birth presentation does not need to be disclosed to the public. The test
simply reruns Eq. (1) using an indicator for Pelvic and breech deliveries as
dependent variables and presents the estimation results in Table V. Table V
confirms no effects of the legislation on breech and pelvic birth presentation and
provides additional evidence that patients anticipatory response is not the real
source of previous findings.
[TABLE V]
VII.

HEALTH

PERSONNEL,

HOSPITAL

STRUCTURE

AND

MARKET COMPETITION
A fair question is why C–section rates did not decline even more during
public consultation? Even for low risk pregnancies in Table IV, where the impacts
are significantly higher relative the whole sample, there is still the presumption
that the reduction in C–section rates should have been larger. This section
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analyses the influence of health personnel, hospital structure and market
competition on legislation impacts.
To analyse if private hospitals anticipated to information disclosure by
altering health personnel and capacity, I explore the national administrative data
of staff and structure available at the Cadastro Nacional de Estabelecimentos de
Saúde (CNES). CNES provides unique codes per type of health profession,
separate entries for hours worked per week and the number of rooms/beds
available in the hospital. As CNES is per month and at hospital level, Eq. (1) had
to be adapted; the variables Public Consultation, Adaptation Period and
Information Disclosure, and their respective interactions, were redefined to be
monthly basis8; the regressions weight for the number of births in the hospital
during the 2014 baseline period (from January 1 until 23 October); and standard
errors are clustered at City of birth level. Note that Panel A Health Personnel and
Panel B Hospital Structure in Table VI identify legislation effects in the same
hospital and month in the year.
[TABLE VI]
Table VI Panel A starts presenting working hours per week of physicians
and nurses in columns “Physicians: Hours Worked” and “Nurses: Hours
Worked”. These estimates are not significant at any significance level and in any
legislative period, similar to the number of physicians in the column “Physicians”.
The column “Obstetric Nurses” indicates that the average number of obstetric
nurses increases by 2.45 during Public Consultation, with slightly higher impacts
in the post–legislative period. Finally, the column “Health Personnel” shows that
the number of health personnel, regardless their specialization, increased by 12.4
professionals on average during public consultation.
Panel B complements the analyses presenting minor effects of legislative
change on hospital structure. In columns “Obstetric Centres”, “Rooms for Normal
Births”, and “Beds for Normal Births” there is only weak or insignificant impacts
of legislative change on hospital structure, relative to the baseline. And however

The regressions in this section consider public consultation periods from October to December
in 2012 and 2014; the Adaptation period from January to June in 2013 and 2015 and information
disclosure from July until December in 2013 and 2015.
8
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significant the effects on the number of “Rooms for Pre–Birth” and “Beds for Pre–
Birth”, these coefficients reach 0.033 for the average number of rooms and 0.068
for the average number of beds for pre–births. Altogether, Table VI suggests that
constraints in the labour supply of physicians and hospital structure worked as
limiting factors on the anticipation responses to legislative change.
A second hypothesis suggests that high–rate physicians foresee loses on
the market and so anticipate to information disclosure. Therefore, anticipation
responses depend on the level of market competition faced by physicians and
their C–Section rates in the baseline. To investigate these points, I generate a
proxy for market competition using the number of hospitals located in a 3km
radius of geographic limit, inspired by Bloom et al., (2015). The idea is that the
more geographically concentrated the higher is the competition among hospitals
for patients. To divide high and low rate hospitals, I use C–section quartiles
calculated using hospital level rates from January 2014 to October 2014. Table
VII presents estimates for anticipation effects combining the proxy for market
competition and C–section quartiles.
[TABLE VII]
Two facts can be taken from Table VII; in Panel A, anticipation responses
seem to increase with competition for patients in the market. In the column “Up
to one hospital”, the public consultation coefficient is insignificant and indicates
that weak competition, measured by no more than one hospital in a 3km radius,
entails in any anticipatory behaviour. For instance, reductions in C–sections
become significant and larger in subsequent columns – as the number of
hospitals in the proximity increases –, reinforcing that competition influences the
degree of anticipation responses to information disclosure. The second evidence
comes from Panel B and implies that high–rate hospitals, facing higher
competition, have significantly larger anticipation responses. Such result follows
previous results in the literature that hospitals with high C–section rates have
disproportionately more incentives to decrease their rates in more competitive
markets (Dranove et al., 2003).
VIII. HAS THE LEGISLATION AFFECTED BIRTH OUTCOMES?
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Brazilian government justifies the change in legislation as a means of
reducing the risk of low birth weight, prematurity, foetal death, and intensive care
after birth (ANS, 2014). For instance, if low–rate physicians start avoiding
patients likely to have a C–section, then risky pregnancies will receive treatment
of lower quality. Or high–rate physicians may force reductions in their C–section
rates by recommending normal deliveries to higher risk patients. In both cases,
C–section rates will decline, but with uncertain benefits for society. I investigate
if the anticipation responses affect birth outcomes by re–estimating Eq. (1)
considering a set of birth outcomes as dependent variables and present the results
in Table VIII.
[TABLE VIII]
Unclear conclusions arise from the estimation results in Table VIII. While
there are modest improvements on birth weight during public consultation and
low birth weight in subsequent periods, the probability of prematurity and low
APGAR 5–min increases, and foetal and maternal deaths do not present any
significant change in pre and post legislation periods. Thus, despite previous
estimates indicate reductions in C–section rates due to anticipation responses,
no clear pattern can be drawn based on birth outcomes.
IX.

CONCLUSION

This paper presents evidence that physicians anticipate to the public
disclosure of their delivery rates by recommending fewer C–sections. A key fact
making identification of anticipation responses possible is that, prior the
Brazilian government implemented the new legislation, it opened a public
consultation to discuss how private hospitals should disclose the delivery rates at
the physician level. Estimations using such time gap when physicians were fully
aware of that their performance would be disclosed, but patients could not access
the information, suggest at least .8 percentage point decrease in C–section rates
due to anticipation responses.
Null anticipation responses on emergency procedures or higher–risk
pregnancies sustain the argument that physicians anticipate to information
disclosure minimizing liability as better–informed patients are more likely to sue
22

physicians for recommending unjustified procedures. There is weak indication
that patients also anticipate to information disclosure by testing: migration of
patients to alternative hospitals using market share; changes in the composition
of patients per legislation period; and exploring birth presentations highly
correlated with C–Sections to argue that did not use alternative sources of
information to anticipate to legislative change. Further tests imply insignificant
changes in the supply of health personnel and hospital structure.
The relatively small anticipation response of physicians seems to reflect
weak competition in the market and insignificant impacts among private
hospitals with lower C–section rates. Proxying competition by the geographic
concentration of hospitals (Bloom et al., 2015) indicates that anticipation
responses increase with market competition as high–rate physicians may foresee
market losses of being tagged by patients as over–recommenders. Regressions
per hospital quantiles suggests that hospitals with high C–section rates during
the baseline have disproportionately stronger incentives to decrease their rates,
thus becoming less distinguishable from hospitals with lower C–section rates.
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Figure A.I – Card of the expectant mother
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Figure A.II – Partogram (see the definition of partogram in the footnote #1)
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LIST OF FIGURES

(A) C–section rates in private hospitals

(B) Monthly Diff-in-Diff coefficients
(C)
Figure I – C–section rates (A) and monthly DID coefficients (B)
Notes: Figure I plots the percentage of C-sections in private hospitals (A) and monthly Diffin-Diff coefficients (B) from January 2012 until December 2015. The delivery data is from
SINASC and includes for-profit hospitals not working with the National Health Service (SUS).
The dashed line in (A) refers to cohorts giving birth from January 2012 to December 2013, the
“unexposed” cohort used in the empirical analysis. The “exposed” cohort is represented by the
solid line and includes births from January 2014 to December 2015. Dotted vertical lines
represent the stage of legislative change; the “Public Consultation” from 24 October 2014 until
5 January 2015, the “Adaptation Period” of 180 days from 6 January 2015 to 6 July 2015, and
“Information Disclosure” starting from 7 July 2015. Figure (B) present coefficients from the
DID model controlling for hospital fixed effects and clustering standard errors at hospital level.
The difference in C-section rates between January 2012 and January 2014 is the omitted
category.
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(A) Market Share per hospital type

(B) Market Share per C–section quantiles in the baseline
Figure II – Number of Births and Legislative Change
Notes: Figure II presents hospital level regressions of legislative change on market share per
hospital type and C-section quantile. The dependent variable “Market Share” is measured by
the number of births in the hospital-month divided by the number of births in the city-month.
Figure II (A) shows results per hospital type where; “For-Profit” relates to private hospitals
not working with the national health system (SUS); “For-Profit + SUS” includes only private
hospitals working with SUS; “philanthropic” refers to philanthropic hospitals; and “Public” is
public hospitals. Hospital types were identified by merging unique hospital ids from CNES and
SINASC data. Figure II (B) divides the sample of hospitals considering C-section quantiles on
the baseline period of January 1 to 23rd October 2014. Bars represent the coefficients of Public
Consultation, Adaptation Period and Information Disclosure estimated from Eq. (2). Figure
II also plots 95% confidence intervals for each coefficient.
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Figure III – Patients Composition in Private hospitals
Notes: Figure III plots regression coefficients of Public Consultation, Adaptation Period and
Information Disclosure from Eq. (2). Each bar represents a subgroup of pregnant women used
as dependent variable. Blue bars show the coefficients for Mothers with Basic Education (at
most 9 years of formal education); red bars are for women who completed, or are engaged, in
undergraduate education. Green bars illustrate the coefficients using a dummy variable for
teenage pregnancies and the yellow bars use a dummy for women reporting a previous C–
section. These characteristics are from SINASC database and the sample includes only forprofit hospitals not working in SUS, identified by merging unique hospital ids from CNES and
SINASC data. The 95% confidence intervals are plotted for each coefficient.
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TABLE I
Descriptive Statistics

Deliveries and birth outcomes
% of C-sections
% of normal deliveries
Birth weight (in grams)
% of low birth weight (< 2500g)
% of premature (< 37 weeks)
% of low APGAR 5–min (< 7)
% of twins
% reporting a previous C-section
% reporting a previous abortion
Pregnancy length (in weeks)
# of prenatal visits
Mothers’ characteristics
Mother's age (in years)
% of teenage mothers (< 19 years)
# of children
% of mothers with basic education
% of single mothers
% of white mothers
# of births

Private Hospitals, all Brazil
From 1st January
From 1st January
to 23rd October
to 23rd October
2012
2014
(A)
(B)
Mean Std. Dev Mean
Std. Dev
.881
(.324)
.882
(.323)
.119
(.324)
.118
(.323)
3147.6 (518.5) 3152.2
(518.2)
.082
(.275)
.081
(.273)
.125
(.330)
.111
(.314)
.008
(.087)
.007
(.080)
.027
(.162)
.027
(.163)
.315
(.465)
.324
(.468)
.204
(.517)
.207
(.523)
37.9
(1.93)
38.0
(1.87)
9.01
(2.75)
8.94
(2.66)
29.3
(5.76)
.033
(.177)
.591
(.787)
.070
(.255)
.287
(.452)
.646
(.478)
260,386

29.5
(5.84)
.033
(.179)
.600
(.798)
.063
(.244)
.290
(.454)
.618
(.486)
299,831

T–test
(A) = (B)

[.616]
[.616]
[.286]
[.759]
[.000]
[.152]
[.258]
[.028]
[.126]
[.279]
[.258]
[.000]
[.925]
[.186]
[.010]
[.993]
[.000]

Notes: Table I demonstrates descriptive statistics of deliveries, birth outcomes, pregnancy and mothers’
characteristics in for-profit hospitals not working with the National Health System (SUS) in Brazil. Public
hospitals are excluded from the analysis. The baseline period in column (A) consists of deliveries from 1st
January to 23rd October 2012 (defined as the “unexposed” cohort) and in column (B) the baseline is from
1st January to 23rd October 2014 (the “exposed” cohort before legislation change). All data is from the
System of Information on Life Births (SINASC-DATASUS) and for-profit private hospitals are identified
by merging unique hospital ids from SINASC and the National Inventory of Health Establishments
(Cadastro Nacional de Estabelecimentos de Saúde, CNES). The variable “scheduled C-section” equals one
for C-sections occurring before labour started, and “unscheduled C-section” is when the C-section is
performed after labour started. The column “T–test” tests the difference in means between (A) and (B),
clustering the standard errors at hospital level.

33

TABLE II
The anticipation effects on C–section rates
(Std. Errors Clustered at Hospital Level)
Dependent Variable: C-section (= 1 if yes, = 0 if no)
Public Consultation
Adaptation Period
Information Disclosure
Hospital–specific time–trend
FE: Hospital and month of birth
Mother characteristics
Hospital structure
Adj. R–squared
# of births

(1)
–.010***
(.004)
–.032***
(.004)
–.035***
(.004)
No
No
No
No
.002
1,619,114

(2)
–.008**
(.003)
–.028***
(.002)
–.030***
(.003)
Yes
No
No
No
.083
1,619,114

(3)
–.008**
(.003)
–.028***
(.002)
–.030***
(.003)
Yes
Yes
No
No
.083
1,619,114

(4)
(5)
–.009**
–.009**
(.004)
(.004)
–.030*** –.030***
(.003)
(.003)
–.032*** –.032***
(.003)
(.003)
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
.093
.093
1,462,736 1,462,736

Notes: *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent level. Table II presents estimations
of anticipation effects on the probability of having a C-section. The sample includes for-profit hospitals not
working with the National Health System (SUS) in Brazil and excludes public hospitals. Delivery data is from the
System of Information on Life Births (SINASC-DATASUS) and the information about hospital administrative
type comes from merging hospital ids from SINASC and Cadastro Nacional de Estabelecimentos de Saúde
(CNES). The variable “Public Consultation” compares C-section rates between 24 October and 5 January for
cohorts “unexposed” (births in 2012-2013) and “exposed” (births in 2014-2015), representing the anticipation
effect of physicians to information disclosure. The “Adaptation Period” checks for breaks in the trends of Csections between 6 January to 6 July (for 2013 and 2015 cohorts). I assume that in this period either patients or
physicians can anticipate to information disclosure. Finally, “Information Disclosure” refers to periods from 7 July
to 31 December and shows estimates when information was finally disclosed to patients. Standard errors are
clustered at hospital of birth level.
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TABLE III
The anticipation effects per type of C–Section
(Std. Errors Clustered at Hospital Level)
Type of C-section

Public Consultation
Adaptation Period
Information Disclosure
Hospital–specific time–trend?
FE: Hospital and month of birth
Mother characteristics
Hospital structure
Adj. R–squared
# of births

Unscheduled

Scheduled

(C-section after labour)

(C-section before labour)

Coef.
Std. Error
.002
(.010)
–.001
(.010)
.010
(.012)
Yes
Yes
No
No
.226
1,619,114

Coef.
Std. Error
–.026**
(.012)
–.057***
(.013)
–.081***
(.015)
Yes
Yes
No
No
.212
1,619,114

Notes: *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent level. Table III shows
estimates per type of C-section. The column “Unscheduled” considers deliveries occurring by C-section
after labour started, while “Scheduled” refers to deliveries occurring by C-section before labour started.
All regressions restrict the sample to for-profit private hospitals not working with the National Health
Service (SUS) and delivery data is from the System of Information on Life Births (SINASC-DATASUS)
and the National Inventory of Health Establishments (Cadastro Nacional de Estabelecimentos de
Saúde, CNES). The “Public Consultation” variable interacts a dummy for births from 24 October to 5
January and a dummy for the “exposed” cohort (births from January 1, 2014 until December 31, 2015).
This variable identifies anticipation responses of physicians to information disclosure. The “Adaptation
Period” interacts a dummy for births from 6 January to 6 July and a dummy for the “exposed” cohort.
Finally, “Information Disclosure” identifies births from 7 July to 31 December (for the 2013 and 2015
cohorts) and estimates the effects when information was finally disclosed. Mother and hospital
characteristics are not included as controls in these regressions because these are likely affected by the
legislation change, but results do not change in any substantial way if included. Standard errors are
clustered at hospital level.
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TABLE IV
The effects of legislative change per C-Section risk group
(Std. Errors Clustered at hospital level)
Panel A:
C-section + Presentation type
Cephalic

Non–
Cephalic

–.008**
.001
(.004)
(.003)
–.027***
–.001
Adaptation Period
(.004)
(.003)
–.032***
.002
Information Disclosure
(.005)
(.004)
Yes
Yes
Hospital–specific time–trend?
Yes
Yes
FE Hospital and month of birth
No
No
Mother characteristics
No
No
Hospital structure
(1)
(1)
Item in the list of risk group
.081
.048
Adj. R-squared
# of births
1,520,955 1,520,955
Public Consultation

Non–Cephalic
+ Preterm

.000
(.001)
.000
(.001)
.000
(.001)
Yes
Yes
No
No
(6)
.004
1,495,932

Panel B:
C-section + Birth type
Single

Twin or
triples

–.008**
.001
(.003)
(.001)
–.028*** –.000
(.003)
(.001)
–.029*** –.002*
(.003)
(.001)
Yes
Yes
Yes
Yes
No
No
No
No
(3)
(3)
.073
.005
1,617,984 1,617,984

Panel C:
C-Section + Past CS
Did not
have

Had at
least one

–.019**
–.003
(.008)
(.003)
–.055*** –.007***
(.007)
(.002)
–.058*** –.009***
(.008)
(.002)
Yes
Yes
Yes
Yes
No
No
No
No
(8)
(8)
.170
.015
206,388 431,424

Panel D:
C-section + Birth weight
[2500g;4500g]

> 4500g

–.005*
(.003)
–.026***
(.003)
–.025***
(.003)
Yes
Yes
No
No
(4)
.060
1,619,114

.001*
(.000)
.001***
(.000)
.001***
(.000)
Yes
Yes
No
No
(4)
.001
1,619,114

Notes: *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent level. Table IV presents estimates per item in the official list of delivery characteristics representing higher risk
of having a C–section, according to the Brazilian Government (ANS, 2014). The column “Cephalic” indexes pregnancies with cephalic birth presentation and a C-section (CS), “Non–cephalic”
estimates use as dependent variable the probability of non-cephalic birth presentation and a C-section. The column “Non–cephalic + Preterm” is for C–section deliveries in non–cephalic birth
presentation and preterm pregnancies (< 37 weeks). In panel B, the column “Single” indexes single births delivered by a C–section, and the column “Twins or triples” denotes a dummy for
twins or triples delivered by a C-section. Panel C estimates separate regressions for pregnant women that “Did not have” or “Had at least one” previous C–section. Panel D presents results for
different categories of birth weight. The sample of deliveries includes births in for-profit hospitals not working with the National Health System (SUS) in Brazil in the System of Information on
Life Births (SINASC–DATASUS) and the information of hospital administrative type comes from merging unique hospital ids in SINASC and data in the National Inventory of Health
Establishments (CNES). The “Public Consultation” variable interacts a dummy for births from 24 October to 5 January and a dummy for the “exposed” cohort (births from January 1, 2014 until
December 31, 2015). This variable identifies anticipation responses of physicians to information disclosure. The “Adaptation Period” interacts a dummy for births from 6 January to 6 July and
a dummy for the “exposed” cohort. Finally, “Information Disclosure” identifies births from 7 July to 31 December (for the 2013 and 2015 cohorts) and estimates the effects when information
was finally disclosed. Standard errors are clustered at hospital level.
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TABLE V
The effects of legislative change per birth presentation
(Std. Errors Clustered at Hospital Level)
Birth Presentation
Breech (1 = if Yes)
Public Consultation
Adaptation Period
Information Disclosure
Hospital–specific time–trend?
FE: Hospital and month of birth
Mother characteristics
Hospital structure
Adj. R–squared
# of births

Coef.
Std. Error
.001
(.001)
.001*
(.001)
.001*
(.000)
Yes
Yes
No
No
.031
1,520,955

Pelvic (1 = if Yes)
Coef.
Std. Error
.001
(.003)
.000
(.003)
.004
(.004)
Yes
Yes
No
No
.047
1,520,955

Notes: *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent level. Table III shows
regression results of the effects of legislative change per birth presentation. The column “Breech”
considers a dummy for breech birth presentation as dependent variables and the column “Pelvic” a
dummy for pelvic birth presentation as dependent variable. The sample restricts to for-profit private
hospitals not working with the National Health Service (SUS) and the birth presentation data is from
the System of Information on Life Births (SINASC-DATASUS). “Public Consultation” variable interacts
a dummy for births from 24 October to 5 January and a dummy for exposed cohorts (births from January
1, 2014 until December 31, 2015). The variable “Adaptation Period” interacts a dummy for births from 6
January to 6 July (for the 2013 and 2015 cohorts) and a dummy for the exposed cohort; “Information
Disclosure” identifies births from 7 July to 31 December (for the 2013 and 2015 cohorts). Including
mother and hospital characteristics do not change in any substantial way the estimation results.
Standard errors are clustered at hospital level.
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TABLE VI
Legislative Change, Health Personnel and Hospital Structure
(Std. Errors Clustered at City Level)
Panel A: Health Personnel (in numbers)
Physicians:
Nurses:
Health
Obstetric
Physicians
Hours Worked Hours Worked Personnel Nurses
Public Consultation
–.119
–.444
12.4**
2.45**
1.87
(.381)
(1.07)
(4.85)
(1.01)
(1.51)
Adaptation Period
–.158
1.01
18.9*** 2.60***
3.27
(.488)
(1.26)
(5.70)
(.832)
(2.29)
Information Disclosure
–.420
1.18
17.4
2.55**
5.81
(.591)
(1.61)
(11.1)
(1.17)
(4.95)
Adj. R–squared
.461
.526
.369
.301
.334
# of hospitals
18,808
16,377
25,295
25,295
25,295
Panel B: Hospital Structure (in numbers)
Beds
Obstetric
Rooms
Rooms
Beds
Normal
Centres
Normal Births
PreBirths
PreBirth
Births
Public Consultation
.015
–.015
.097
.033**
.069**
(.012)
(.018)
(.388)
(.014)
(.028)
Adaptation Period
.045*
.044
.214
.037**
.089***
(.025)
(.080)
(.348)
(.015)
(.033)
Information Disclosure
.045
.049
.300
.038**
.086***
(.028)
(.086)
(.257)
(.017)
(.031)
Adj. R–squared
.420
.349
.266
.321
.461
# of hospitals
28,919
28,919
28,919
28,919
28,919
Notes: *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent level. Table V estimates the impacts
of legislative change on hospital structure and health personnel. These regressions weight by the number of births
during the baseline. The sample includes for–profit hospitals not working with the National Health System (SUS)
in Brazil and excludes public and philanthropic hospitals. The data is from the National Inventory of Health
Establishments (Cadastro Nacional de Estabelecimentos de Saúde, CNES) and is at hospital level. The variable
“Public Consultation” interacts a dummy for months October to December and a dummy for post law months 2014–
2015. It identifies anticipatory impacts of information disclosure on the same hospital. The “Adaptation Period”
interacts a dummy for January to July and post law months to check anticipatory effects from private hospitals
when the law passed but the information from physicians did not need to be disclosed to patients. Finally,
“Information Disclosure” refers to periods from July to December and shows the estimates when information was
finally disclosed. Standard errors are at hospital level.
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Table VII
The anticipation effects per competition level and C–Section quartile
(Std. Errors clustered at hospital level)
Panel A: Market Competition
Number of hospitals within the 3km radius
Up to one
From 1 to 3
More than More than
hospital
hospitals
4 hospitals 8 hospitals
Public Consultation
–.005
–.008*
–.008*
–.015**
(.005)
(.004)
(.004)
(.006)
Adaptation Period
–.021***
–.017***
–.032***
–.035***
(.008)
(.004)
(.003)
(.004)
Information Disclosure
–.020***
–.024***
–.037***
–.042***
(.007)
(.005)
(.004)
(.005)
Avg. number of hospitals
.653
2.38
11.3
15.2
C–Section rate
.889
.923
.869
.865
Adj. R–squared
.093
.081
.079
.073
# of births
123,832
258,412
1,172,516
717,420
Panel B: Market Competition and C–Section
quartiles
Up to one More than 8
Up to one More than
hospital
hospitals
hospital
8 hospitals
Public Consultation
–.001
–.018**
–.010
–.012
(.006)
(.009)
(.006)
(.009)
Adaptation Period
–.009
–.026***
–.050**
–.040***
(.007)
(.004)
(.015)
(.006)
Information Disclosure
–.012
–.045***
–.040*
–.040***
(.008)
(.006)
(.017)
(.008)
C–Section Quartile
1&2
1&2
3&4
3&4
C–Section rate
.934
.924
.775
.822
Adj. R–squared
.057
.030
.031
.060
# of births
88,397
298,882
33,679
411,383
Notes: *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent level. Table VII
presents the estimations of anticipation effects per market competition and quantiles. The
measure of market competition considers the number of hospitals located within 3km radius and
C–section quartiles were calculated based on the C–sections rates from January to October 2014,
the baseline period. The sample includes for–profit hospitals in the System of Information on
Life Births (SINASC–DATASUS) not working with the National Health System (SUS) combined
with the National Inventory of Health Establishments (Cadastro Nacional de Estabelecimentos
de Saúde, CNES). The coefficient of interest is “Public Consultation” which checks for changes in
the incidence of C–sections during the public consultation periods from 24 October to 5 January
for the unexposed (2012–2013) and exposed (2014–2015) cohorts. The “Adaptation Period”
coefficient compares the trends in C–sections during the 180-day adaptation period from 6
January to 6 July (for the 2013 and 2015 cohorts) and, finally, “Information Disclosure” measures
the legislation effects when information was disclosed to the public. Standard errors are clustered
at hospital level.
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Public Consultation
Adaptation Period
Information Disclosure
Adj. R–squared
# of births

TABLE VIII
The impacts of legislative change on birth outcomes
(Std. Errors Clustered at Hospital level)
Birth
Low birth
Low APGAR
Prematurity # of prenatal
weight
weight
5–min
visits
(in grams) (< 2,500g)
(< 7)
(< 37 weeks)
(A)
(B)
(C)
(D)
(E)
8.06**
–.002
–.000
.006***
.004
(3.35)
(.002)
(.001)
(.002)
(.004)
9.34***
–.000
.001**
.005***
.011**
(2.83)
(.001)
(.001)
(.002)
(.005)
16.0***
–.004**
.002**
.002*
.014**
(3.36)
(.002)
(.001)
(.002)
(.006)
.014
.009
.004
.012
.097
1,554,760
1,554,760
1,550,977
1,521,218
1,542,002

Foetal
Deaths

Maternal
Deaths

(F)
.027
(.108)
–.022
(.088)
.001
(.097)
.802
5,324

(G)
–.007
(.019)
.051
(.039)
–.002
(.017)
.598
376

Notes: *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent level. Table VIII shows regression results for a set of birth outcomes.
The sample includes only for–profit hospitals not working with the National Health System (SUS) in Brazil and excludes philanthropic and public
hospitals. Birth Outcomes from (A) to (E) come from the System of Information on Life Births (SINASC–DATASUS) while (F) and (G) come from the
Information System of Mortality (SIM). Private hospitals are identified merging unique hospital ids in SINASC and the National Inventory of Health
Establishments (Cadastro Nacional de Estabelecimentos de Saúde, CNES). The variable “Public Consultation” compares the incidence of C–section
during the public consultation period in the unexposed (2012–2013) and exposed (2014–2015) cohorts and represents the coefficient of interest;
“Adaptation Period” compares the trends in C–sections during the an 180–day adaptation period and “Information Disclosure” refers to periods after
the information was disclosed to the public. All regressions include month of birth fixed effects, hospital fixed effects and a hospital–specific time
trend. Standard errors are clustered at hospital level.
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