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Introduction

56% of deliveries are C-section (SINASC 2015 and 2016).
14% are Scheduled C-section: CS’swith low observed risk that
happened before labor has started.

Scheduled CS (SCS), Spontaneous CS and Natural Delivery
(ND).

Brazilian policy enacted in June, 2016 demands SCS’s to be
performed after the 39th week of gestation.

How birth type decision making was changed?
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Introduction
Resolution 2,144

The resolution keeps the woman’s right to choose for CS, but
it is restricted to be done only after the begin of the 39th
week. (Only when the woman chooses the procedure).

Further: it requires a document signed by the patient
declaring that she was fully informed in a clear language about
the risks and benefits of the CS and that she freely chooses to
adopt this procedure.

In general, the resolution:

Changes patients’ informational set.
Imposes a cost to the obstetrician.
Restricts the delivery timing.
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Introduction
Results

SCS ratio dropped 2% at the 37th week and 5% at the 38th
week.

SCS ratio increased up to 4% at the 39th week.

ND ratio increased up to 8.6% (in all weeks).

It can be inferred from above that:

There was a postponement effect
Not only potential Scheduled CS, but also spontaneous CS
have changed to ND.
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Literature

SCS before 39 weeks frequently associated with respiratory
and adverse neonatal outcomes (Tita et al., 2009).

Brazilian doctors persuade patients to accept a SCS based on
medical conditions that did not exist or did not justify it
(Potter et al.,2008).

Doctors manipulate birth-time and/or type without clinical
reasons (Rocha and Spinola, 2016).

Lower distance to high c-section rates hospitals leads to
higher Apgar scores, lower likelihood to be readmitted, but
higher likelihood of vising a hospital for a respiratory-related
problem in the year after birth (Card, et al. 2019).

References page
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Data Base

SINASC 2015 and 2016.

Available at DATASUS and Github: LUCASBRMELO

Procedure, gestation, pregnancy, and maternal socio-economic
characteristics; newborn health outcomes and characteristics.

Living Childbirthsbetween January 2015 and December 2016:
5,872,098 births.

Conditioning on low observable risky births, there remains
3,627,842.1

1 Risky births definition
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Identification

Ideal experiment: implement the policy, observe each birth
outcome
Y (1), come back in time, do not implement the policy,
observe each outcome Y (0) for the same births and time
period.

Actual approach: DiD and DiDiD Regressions.
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Identification

Control Group 1 - Treatment: births at the 37-40 weeks.
Control: births at the 41th and 42th weeks.

Control Group 2 - Treatment: Private Hospitals. Control:
Public Hospitals.

Control Group 3 - Treatment: births at 37-40th weeks that
happened in private hospitals. Control group A: births at the
41-42th weeks and control group B: births at public hospitals.
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Control Group 1
Figure 1 Scheduled CS Ratio 37-40th vs. 41-42th weeks
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Control Group 1
Figure 2 Scheduled CS Ratio 37-38th vs. 41-42th weeks
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Control Group 1
Figure 3 Scheduled CS Ratio 39-40th vs. 41-42th week
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Control Group 1
DiD Regressions

Yiwt = c + δ1polt + δ2treatw + βτpolt ∗ treatw + γXiwt + εiwt (1)

Indexes: i childbirth, h hospital, w week: τ ∈ {37, 38, 39, 40},
t time period.

Y assume 1 if SCS and 0 otherwise.

X is a vector of controls: race mothers race; educational
attainment mothers school ; dummy if twins type preg ;
marital status; number of previous pregnancy n prev preg
and its square, mothers age and its square.

First without any F.E. Second with hospital’s F.E., third:
monthly-hospital F.E.
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Control Group 1
DiD Regressions Results
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Control Group 2
Private vs. Public Hospitals: childbirths between 37-38th week
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Control Group 2
Private vs. Public Hospitals:childbirths between 39-40th week
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DiDiD Estimation
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Control Group 2 and 3
DiD e DiDiD Regressions

Yihwt = c + δ1polt + φhm + βτpolt ∗ privh + γXiwt + νihwt (2)

Yihwt = c + κ1polt + κ2treatw + φhm

+ µ1polt ∗ treatw + µ2privh ∗ treatw + µ3privh ∗ polt
+ βprivh ∗ polt ∗ treatw + γXiwt + uihwt (3)

Where privh is hospital status.

Note: Equation 2 excludes childbirths at the 41-42th week.
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Control Group 2 and 3
DiD e DiDiD Regressions
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Natural Delivery
DiD Regressions

NDiwt = λt+γw +µwt∗t+β37,38D1wt+β39,40D2wt+αXi+eiwt (4)

Where NDiwt assumes 1 if ND and 0 if CS.
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Natural Delivery
DiDiD Regressions

NDiwht = c + λt + γw + θh + ψtw + πw ,priv + ρt,priv

+ β37−40treatw ∗ polt ∗ privh + Xi
′α + εihwt (5)

NDiwht = c + λt + γw + θh + ψtw + πw ,priv + ρt,priv

+ β37D37ht + β38D38ht + β39D39ht + β40D40ht + Xi
′α + υihwt

(6)

Where πw ,priv are gestational weeks specific effects interacted
with private hospital indicator.

ψtw are specific effects of gestational week interacted with
time specific effects.
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Natural Delivery
DiD and DiDiD Regressions
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Extra

Placebo tests Click Here

Specification Robustness tests Click here

Heterogeneity Click here
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Final Remarks

The resolution 2,144 successfully increased the average
pregnancy term of Scheduled CS’s.

Decreases of 2% and 5% in the total number of SCS at the
37th and 38th week.
Increases of 4% at the 39th week.

It changed potential CS’s to ND’s, probably through the
information provision obligation, but it could also be through
the cost imposed to the physician.

Future research: disentangle mechanisms - costs vs.
information effects.
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Final Remarks

Weak points:

Resolution approved by the CFM in 17, March 2016, but
published by National Congress in 22, June 2016.
Polluted control groups.
Increases at the 39-40th week are not robust to specifications.

Strong points:

Decreases at the 38th and 37th weeks are robust to
specifications and Placebo Tests.
Easy to extent the analysis to measure the resolution effects in
others births outcomes.
Causal Interpretation of Dif-in-Dif identification.
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Appendix

Risky births are 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 above4500gs; (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 the37th and after the 42th gestational week.

Previous slide
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Placebo
DiD Regressions

Yiwt = c + λt + γw + µwt ∗ t + βf37,38FD1tw + βf39,40FD2tw

+ β37,38D1tw + β39,40D2tw + Xi
′α + εiwt (7)

λt are time fixed effects, γw gestational weeks specific effects,
µwt ∗ t interaction between the last two variables multiplied by
t.

D1tw treatment statusfor births at the 37-38th week.

D2tw 39-40th week.

F1tw Fake treatment status for births at the 37-38th week
that happened between January 2015 and March 2015.

F2tw 39-40th week.

(1) Without control and interaction term, (2) with interaction
term, (3) with both.

Extra
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Placebo
Results

Extra
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Specification Test
DiD Regressions

Yiwt = c+λt+γw+µwt∗t+β37,38D1tw+β39,40D2tw+Xi
′α+εiwt

(8)

λt time fixed effects, γw gestational weeks specific effects,
µwt ∗ t interaction between the last two variables multiplied by
t.

D1tw treatment status dummy for births at the 37-38th week.

D2tw 39-40th week.

First without control and interaction term, second with
interaction term, third with both.

Extra
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Specification test
Results of DiD Regressions

Extra
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Heterogeneity
DiD Regressions

Yihwt = c + δ1polt + δ2hsi + δ3treati + β1polt ∗ treatw
+ ω1hsi ∗ treatw + ω3hsi ∗ polt + σ1hsi ∗ polt ∗ treatw + γXihwt

+ φhm + ηihwt (9)

hsi 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;

treatw is a dummy that indicates treatment week: 37-38th
and 0 for 41-42th weeks;

Extra
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Heterogeneity
Results

Extra
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