DOES EXPERIENCE RATING IMPROVE
OBSTETRIC PRACTICES?

EVIDENCE FROM GEOGRAPHICAL
DISCONTINUITIES IN ITALY

Sofia Amaral-Garcia
Paola Bertoli
Veronica Grembi

Charles University

Center for Economic Research and Graduate Education
Academy of Sciences of the Czech Republic

Economics Institute

WORKING PAPER SERIES (ISSN 1211-3298) 5 40
Electronic Version



Working Paper Series 540
(ISSN 1211-3298)

Does Experience Rating Improve
Obstetric Practices?
Evidence From Geographical
Discontinuities in Italy

Sofia Amaral-Garcia
Paola Bertoli
Veronica Grembi

CERGE-EI
Prague, May 2015



ISBN 978-80-7343-345-1 (Univerzita Karlova. Centrum pro ekonomicky vyzkum
a doktorské studium)
ISBN 978-80-7344-337-5 (Akademie véd Ceské republiky. Narodohospodarsky tustav)



Does Experience Rating Improve Obstetric
Practices? Evidence From Geographical

Discontinuities in Italy*

Sofia Amaral-Garcia Paola Bertoli
ETH Zurich University of Economics, Prague
CERGE-EI Affiliate Fellow!

Veronica Grembi
Copenhagen Business School

Baffi Center - Bocconi University

Abstract

Using data from 2002 to 2009 inpatient discharge records on deliveries
in the Italian region of Piedmont, we assess the impact of an increase in
malpractice pressure on obstetric practices, as identified by the introduction
of experience-rated malpractice liability insurance. Our identification strat-
egy exploits the exogenous location of public hospitals in court districts with
and without schedules for noneconomic damages. We perform difference-in-
differences and difference-in-discontinuities analyses. We find that the increase
in medical malpractice pressure is associated with a decrease in the probabil-
ity of performing a C-section from 2.3 to 3.7 percentage points (7% to 11.6%
at the mean value of C-section) with no consequences for a broadly defined
measure of complications or neonatal outcomes. We show that these results
are robust to the different methodologies and can be explained by a reduction
in the discretion of obstetric decision making rather than by patient cream
skimming.
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Abstrakt

S vyuzitim dat z let 2002-2009 tykajicich se zdznamu o hospitalizovanych
pacientkach porodnickych oddéleni v italském regionu Piemont hodnotime
dopad zvySeni tlaku na vyhnuti se nespravné 1é¢bé na porodnické postupy,
identifikovaného zavedenim pojisténi odpovédnosti za nespravnou lécbu hod-
noceném zkuse- nostmi. Nase identifika¢ni strategie vyuziva exogenni umisténi
vefejnych nemocnic v soudnich oblastech s a bez piedpist pro neekonomické
skody. Pouzivame metody rozdilu v rozdilech a rozdilu v nespojitosti. Zjistili
jsme, ze zvySeni tlaku na vyhnuti se nespravné 1écbé je spojeno se snizenim
pravdépodobnosti provedeni cisaiského fezu mezi 2.3 a 3.7 procentnich bodu
(mezi 7% a 11,6% pii prumérné hodnoté cisarského fezu) bez nasledki na
Siroce definovanou miru komplikaci a novorozeneckych ukazatelu. Ukézali
jsme, ze tyto vysledky jsou robustni k rznym metodologim a mohou byt
vysvétleny spiSe snizenim svobody porodnického rozhodovani nez adverznim
vybérem pacient.



1 Introduction

Cesarean rates are high in several developed countries and have been considerably
increasing over the past decades (OECD, 2014). However, no significant changes in
the medical risk profiles of mothers explain this shift (Declercq et al., 2006), which
leads to the question concerning whether these additional procedures are warranted,
given their possible negative implications. Women who deliver babies by C-section
require longer hospitalization and are also susceptible to adverse events such as infec-
tions and problems with subsequent pregnancies. Moreover, unnecessary C-sections
increase healthcare costs without any advantage to women. National healthcare
systems or national health programs (e.g., Medicaid) reimburse more for C-sections
than for natural deliveries (Shurtz, 2014; Grant, 2009; Gruber et al., 1999; Gruber
and Owings, 1996).

High C-sections rates are often attributed to fear of litigation. According to
this view, C-sections are used as a form of defensive medicine in response to in-
tense medical malpractice pressure. In fact, one of the most common allegations in
malpractice claims against obstetricians is the failure to perform timely C-sections
(Sachs, 1989). Malpractice pressure is the combined result of the probability of be-
ing sued and all the material and immaterial costs entailed by the involvement in
litigation. It encompasses not only the fear of litigation but also high liability insur-
ance premiums and the unpredictability of victims’ compensation. Several studies
on defensive medicine have explained variations in cesarean rates as a consequence
of various tort reforms that have modified malpractice pressure through changes in
provider liability (Kachalia and Mello, 2011). Our study analyzes the effects of an
increase in malpractice pressure that is not driven by a reform of medical liability.

Specifically, we exploit the increase in malpractice pressure triggered by adopting
experience-rated medical liability insurance (i.e., the adjustment of premiums to
claims history) in the Italian region of Piedmont. In 2005, this region introduced

experience rating for all its public hospitals without modifying the liability system.



Therefore, the probability of plaintiffs bringing suits was unaffected. Experience
rating implemented at the hospital level, as in this setting, directly affects hospitals
through paid premiums, whereas it affects individual physicians only indirectly. By
linking hospitals’ insurance premiums to providers’ risk exposure, the reform made
hospitals more accountable for their claims experience, thus more concerned with
inducing their clinicians to reduce unnecessary risk exposure.

As we study the impact of this reform on obstetrician practices, we are assuming
that two conditions hold in a public healthcare system in which physicians are civil
servants working for a single hospital. First, hospitals are sensitive to discounts
on their insurance premiums. Second, hospitals are able to convey their priorities
to their employees. Empirical evidence from the UK, which has a healthcare sys-
tem similar to Italy’s, supports these assumptions. Fenn et al. (2007) explored
the relationship between malpractice liability and the use of imaging and scanning
diagnostic procedures by English hospitals using the level of deductibles on each
provider’s malpractice (public) insurance premium as a proxy for risk exposure.
They found that hospitals under higher malpractice pressure (i.e., higher expected
litigation costs) reported more frequent use of costly imaging procedures. Fenn et al.
(2013) used hospital data on methicillin-resistant staphylococcus aureus infections
in England and Wales to show that hospitals react to potential discounts on their
liability risk-pooling contributions. Faced with the possibility of lower expenditures,
hospitals manage to lower infection rates.

As the introduction of experience rating involved all hospitals in Piedmont, we
also exploit the geographical variation in court districts within the region. In par-
ticular, our identification strategy relies on hospitals’ geographical location, which
determines the competent court in case of litigation. Courts differ with respect to
their adoption of noneconomic damage schedules; schedules mean not only that the
maximum recoverable compensation is limited, but also that awards are more pre-

dictable and less varied ['] Limits to noneconomic damages are regarded in the related

! Damage schedules, scheduled damage tables, or schedules are simply tables with entries for the



literature as good policy tools to decrease malpractice pressure as they reduce the
unpredictability and variability of damages (Studdert and Mello, 2005; Bovbjerg et
al. 1989). As a result, the interaction between the introduction of experience rat-
ing in 2005 and the fact that only some courts apply schedules, originates natural
“treatment” and “control” groups, which are differently affected by the policy shift.
The increase in malpractice pressure due to the new link between premiums and
damage awards is larger for hospitals that face no limitations on compensations,
as opposed to hospitals for which compensations are limited by courts’ schedules.
This is why we use a difference-in-differences (diff-in-diff) strategy, which contrasts
hospitals in courts with or without schedules, before and after the policy shift. To
increase internal validity we also implement a local identification strategy. We apply
a difference-in-discontinuities (diff-in-disc) design (see Grembi et al., 2014), which
contrasts hospitals right across the border separating courts with or without sched-
ules, before and after the policy shift.

Combining a unique dataset of inpatient discharge records on 265,532 deliveries
and neonatal records from 2002 to 2009, we assess whether the increase in malprac-
tice pressure associated with the introduction of experience rating has affected i)
decisions to perform C-sections, ii) the incidence of maternal complications, and iii)
neonatal outcomes. In line with previous findings by Currie and MacLeod (2008),
our results reveal that an increase in malpractice pressure leads to a 2.3 to 3.7
percentage points (7% to 11.6% at the mean of C-section) reduction in the use of
C-sections at the patient level and a 3 to 5.5 percentage points (8.5%-15%) reduc-
tion at the hospital level. This reduction is not associated with changes in maternal
health as proxied by the incidence of complications. Nor it is associated with changes

in neonatal health as proxied by the incidence of low Apgar scores (i.e., below 7)

degree of injury severity and the victim’s age. For example, consider the case in which a baby born
in 2009 in one hospital located in the Turin court district suffered a 25% disability as a consequence
of negligence during the delivery. The newborn could be awarded a maximum of 124,325 euros
for noneconomic damages, while her 32-year old mother could receive up to 105,054 euros for the
same type of injury inflicted on her. However, if the same case had occurred in a hospital located
in the nearby court district of Pinerolo, which did not adopt schedules, the noneconomic award
would be decided at the discretion of a judge. See Appendix A.



or the use of resuscitation measures. The main results on C-sections are robust to
several specifications and robustness checks (i.e., exclusion of newborns delivered on
weekends and inclusion of hospital-year trends), and they are not due to anticipa-
tory effects. Analyzing possible channels of the policy’s effect, we show that cream
skimming of low risk patients could not explain the decrease in C-sections. However,
we detect a reduction of the role played by nonmedical factors in driving physicians’
final decisions on whether to perform C-sections or vaginal deliveries. This means
that the policy principally affected decisions to perform C-sections on mothers with
fewer indications for cesarean delivery.

Our contribution belongs to a large body of empirical literature on variations in
malpractice pressure and obstetric decisions. Dranove and Watanabe (2009) showed
that obstetricians perform more C-sections after they or their colleagues have been
sued, and Shurtz (2013) confirmed this result. Localio et al. (1993) found a positive
association between performing a C-section and physician malpractice premiums and
claims history. Currie and MacLeod (2008) showed that an increase in malpractice
pressure associated with reforms of the joint and several liability rule decreased
the use of C-sections by 13%E| Other studies confirmed the results of Currie and
MacLeod (2008) to the extent that they do not find that higher malpractice pressure
induces more C-sections. Frakes (2012) and Sloan et al. (1997) reported no effect
between malpractice pressure and C-sections, and Dubay et al. (1999) found a very
small effect. With respect to the impact on the levels of care, lizuka (2013) and
Currie and MacLeod (2008) found that reforms that heighten malpractice pressure
were associated with an increase in the level of care by physicians, which in turn
may lead to fewer obstetric complications.

Our findings have implications that support the design of hospital-level account-
ability policies since they highlight the important role that hospitals can play in

reducing inappropriate medical choices. An additional implication is that hospital

2Joint and several liability increases doctors’ accountability because a physician might be held
liable for some harm caused by the nurse or hospital residents assisting him or her.



experience rating should receive more consideration. By awarding lower premiums
to healthcare providers which are able to cope with risk exposure, accountability
policies can reduce medical liability costs with no particular consequences on pa-
tients’ access to care.

The remainder of the paper is as follows. Section 2 provides background on
the Italian healthcare system and the Piedmont experience rating policy. Section
3 explains the econometric strategy and data used, discusses the results and their

robustness, and investigates the channels of the detected effects. Section 4 concludes.

2 Institutional Background

The Italian National Health Service provides uniform and comprehensive medical
care to all residents despite their socio-economic status. Regional governments are
charged with the local organization of healthcare services, the delivery of which de-
pends mainly on public supply. Public hospitals are managed by independent public
trusts or local health units. In 2010, over 95% of infants born in Piedmont were
delivered in public hospitals (Ministero della Salute, 2013). Based on their munici-
pality of residence, patients are enrolled in healthcare plans managed by local health
units and are assigned to a public hospital (i.e., their home hospital). Nevertheless,
patients can opt to receive treatment at their preferred hospital.

Hospitals are responsible for providing liability insurance to their medical per-
sonnel. It is therefore impossible to have uninsured hospital-employed physicians.
Malpractice insurance premiums are traditionally set as a percentage of the gross
payroll paid to employees by hospitals and are not adjusted based on previous claims
(Amaral-Garcia and Grembi, 2014). However, since 2005, Piedmont has had a re-
gional malpractice liability fund for all public hospitals (Fondo Speciale per i rischi
di risponsibilita civile delle ASL). According to the regional insurance plan, the
lion’s share of each hospital’s contribution to the fund (i.e., premiums) depends

on its claims history. In particular, 30% of each hospital’s overall contribution is



still based on the gross payroll paid by the institution, but the remaining 70% is
computed on the basis of the hospital’s average risk exposure in the previous three
years, defined as claims received and compensations paidﬂ

The regional fund amounted to 45 million euros from 2005 to 2007 (15 million
per year) and 60 million euros from 2008 to 2010 (20 million per year). From 2005
to 2009, the Piedmont plan paid 23,306,265 euros in compensation, with an average
payment of 27,575 euros per Claimﬁ Between 2002 and 2004, local health unit
expenditures for medical malpractice insurance cost between 5.5 and 7 euros per
inhabitant per year. Once the regional fund was implemented, this cost decreased

to 3.5 euros from 2005 to 2007 and 4.5 euros from 2008 to 2010.

3Despite the fact that experience rating is the norm in many lines of insurance (e.g., health or
car insurance), it is rarely adopted in medical malpractice insurance (Fournier and McInnes, 2001;
Weiler et al., 1993; Danzon, 2000). Several rationales have been used to oppose the introduction
of experience-rated premiums at the individual physician-level (e.g., a high variability of claims
over short time periods, which makes it difficult to obtain a stable risk estimate). However, those
arguments do not necessarily hold at the hospital level, and there is an ongoing debate over whether
experience-rated premiums at the hospital level should be extensively adopted (Arlen, 2013; Mello,
2006; Sloan, 1990; Ellis et. al, 1990).

4Data on claims received by hospitals before 2005 and those received by each hospital are not
publicly available.



3 Empirical Analysis

3.1 Data and Outcomes

We use a unique dataset of inpatient discharge records from the National Hospital
Discharge Records (Schede di Dimissione Ospedaliera - SDO) on 265,532 deliveries
from 2002 to 2009. For the analysis at the hospital level, we were able to collect data
on neonatal outcomes for the same period through Natality Certificates (Certificato
di Assistenza al Parto).

We are mainly interested in the decision to perform a C-section and use a dummy
C'section, which is equal to 1 if the method of delivery was a C-section and 0 other-
wise. For decades, the conventional wisdom has been that higher malpractice pres-
sure leads obstetricians to perform unnecessary C-sections. Currie and MacLeod
(2008) tested this idea, finding no support for it. Their finding is consistent with a
model of doctor behavior that depends on patient conditions as well as the proba-
bility of committing an error with potential legal consequences. Our contribution
relies on the theoretical framework presented by Currie and MacLeod (2008). In
brief, they proved that the ultimate effect of an increase in malpractice pressure
on the choice of C-sections cannot be uniquely determined ez ante on theoretical
grounds: it depends on whether the procedure is already being excessively used (see
also Frakes, 2015).

The underlying idea is that the probability of a doctor performing a C-section,
which we define as P(Csection = 1), is a function of its benefits B, and its costs
C,. The benefits are the well-known higher reimbursement rates for the procedure,
the flexibility in scheduling the event, and personal practice style. In addition, C-
sections might avoid adverse consequences and might be the safest option in some
situations, as in the case of breech births (Jensen and Wiist, 2015). Costs depend
on the probability of committing an error, which is linked to the probability of being
involved in a malpractice case. Let P(MC')4 be this probability, Yy, the delivery

chosen by doctor d on patient p, and V" the ideal delivery type for patient p, given



her medical conditions, so that P(MC')4=Yg,-Y, . In general, costs are a function of
the probability of being involved in a malpractice claim, which depends on how the
performed delivery type Yy, differs from the appropriate delivery type conditional
on the medical conditions of any given patient, Y. If, on average, Yy, differs from
Y, with C-sections being over-performed, then the probability of an error leading to
liability is greater if the C-section is performed than if the C-section is not performed.
In such a scenario, the adoption of experience-rating reform is expected to induce
practitioners to reduce this difference as they have stronger incentives to reduce the
probability of being sued. Therefore, the rate of inappropriate C-sections should
drop.

However, it could be that the ideal delivery type Y is a C-section. In fact,
natural deliveries can pose relevant risks when improperly performed: mothers may
suffer obstetric trauma, and newborns may suffer severe harm, namely brain damage
(OECD, 2013). Increasing malpractice pressure could reduce the incidence of C-
sections while increasing the incidence of negative maternal health outcomes. If this
is the case, the policy would save money without improving obstetric practices. We
thus include three outcomes: a proxy for adverse effects on mothers Complications
and two to proxy those adverse effects on newborns Apgar score and Resuscitation.

Complications is a dummy that captures the presence of delivery or post de-
livery problems from maternal fever to hysterectomy, as listed in Table [ For
newborns, we use dummy variables for the 5-min Apgar score below 7 Apgar score
and an additional measure of resuscitation Resuscitation. Apgar scores are mea-
sured immediately after birth to determine the health of newborns and the need
for resuscitation efforts. They are thus commonly used in the literature to check
whether a change in the incidence of C-sections improves neonatal health outcomes
(Frakes, 2012, Currie and MacLeod, 2008, Dubay et al., 1999). Apgar score repre-
sents an Apgar score below 7, which indicates critical neonatal conditions (Casey
et al., 2001). Finally, the dummy Resuscitation controls for whether the newborn

received any major (e.g., ventilation) or minor (e.g., aspiration) resuscitation. If the
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condition of both the mothers and newborns are not worse off after the introduction
of an increase in malpractice pressure, this means that the policy helped to reduce

inappropriate procedures at no cost to the health of the patients.

Table [} about here

3.2 Identifying the Effects of Increasing Malpractice Pres-

sure

Hospitals operating in court districts that apply schedules face less malpractice pres-
sure than do their neighbors in court districts that do not apply any constraints on
Compensation.ﬁ Consequently, when Piedmont implemented the 2005 experience
rating policy, which in itself increased the accountability of healthcare providers,
some hospitals ended up facing greater pressure than did others. The policy makes
it more expensive to perform unnecessary C-sections. Our empirical analysis thus
identifies the effect of an increase in the intensity of malpractice pressure triggered
by the 2005 policy, which is given by the difference in the outcomes between the
treated (hospitals operating in court districts without schedules) and control (hos-
pitals operating in court districts with schedules) groups. Our identification relies
on two assumptions: 1) a common trend in the outcomes of interest between the
treated and control groups before the policy was implemented, and 2) the exogenous
distribution of hospitals across court districts. While we test the common trend as-
sumption in Section 3.4, to defend the exogenous distribution assumption we need
to exclude at least three concerns. First, it is highly unlikely that hospitals with
more medical malpractice cases have chosen to be located in a court district with
schedules, operating a sort of forum shopping. In Italy, court districts were desig-
nated right after the creation of the Italian state (1861) and confirmed in 1941 by
royal decree. The location of a hospital is constrained by several factors not related

to schedules. For instance, the 1968 law n.132 set the minimum population size

5We provide an indirect test of this assumption, which is based on the empirical literature on
noneconomic damage caps and medical malpractice pressure, in footnote 13.
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required to build a new hospital to 25,000 (Bertoli and Grembi, 2015). Before that
year, hospitals’ locations reflected the location of care centers that had been in place
since the beginning of the previous century, quite before there was any debate on the
adoption of schedules. Second, a court’s decision to adopt schedules is not driven
by hospitals operating in the same court district. Historically, the introduction of
schedules was related to the need for compensating victims of car accidents and
not injured patientsﬁ Third, there were no changes with respect to the adoption of
schedules by any court district in the examined period. In Piedmont, between 2002
and 2009, 10 out of 16 courts of first instance were applying schedules to compute
compensations to victims, as shown in Panel (a) of Figure|ll Courts shown in color
are those that apply schedules. This figure also shows the distribution of hospitals

across court districts.
Figure [T about here

We define T'reated as a dummy equal to 1 if the delivery took place in a hospital
located in a court district without schedules and 0 otherwise. Post05 is a dummy
equal to 1 if the delivery was performed during or after 2005, when experience rating
was introduced, and 0 otherwise. Finally, Outcome;; represents either C'section or
Complications for every mother ¢ delivering in hospital h at time ¢. We estimate the

following model:

Outcome;n; = 0Treatedy, * Post05; + v¢ + ap + Covl;hta + Cov2;htﬁ + COUS;MT +ene (1)

where v, is the year’s fixed effects to control for common shocks; for example, a
change in the rate of reimbursement for different type of deliveries, which equally

affected the treated and control groups. «y is hospitals’ fixed effects to control for

6The introduction of limitations on compensations is a discretionary decision of the courts,
whose judges may vote in favor or against their implementation. The quantification of these
ceilings is determined with both the help of medical experts and a consideration of previous cases
(Sella, 2005). See Appendix A.
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unobservable characteristics at the hospital level from the number of practitioners to
practice styles, and 9 is the diff-in-diff estimator. The vectors of covariates represent
controls for risk factors at the mother level C’ovl;ht, other characteristics of the
mother such as her marital status Cov2;,,, and socio-economic characteristics of the
municipality where the mother resides Cov3;,,, as described in Table

Patient Flow is included in Cov2;,, and accounts for cases in which a woman
delivers outside her home local health unit: through it, we control for those deliveries
that represent an additional financial resource for hospitals so that we can capture
the role of financial incentives among others. Hospitals belonging to the patient’s
local health unit are funded according to a prospective block budget based on the
diagnostic-related group (DRG) system. Differently, services acquired by the local
health unit from hospitals located in another local health unit are reimbursed on a
pay-per-case basis (Fabbri and Robone, 2010). This means that those hospitals with
higher levels of Patient Flow are more sensitive to the financial incentive provided
by the higher reimbursement rate of C-sections versus vaginal deliveries (Francese et
al., 2014). Consequently, the inclusion of both year’s fixed effects and Patient Flow
allow us to control for financial incentives.

We test the robustness of our specifications on the sub-sample of deliveries in
hospitals located in the nearest neighborhood across the court district border, as
shown in Panel (b) of Figure [ The rationale is to reduce unobservable hetero-
geneities between the treated and control groups. Restricting the analysis to the
hospitals just across the court district border is equivalent to using a diff-in-disc
analysis (Grembi et al., 2014). The court district border triggers a geographical
discontinuity, which is the application of schedules. The 2005 implementation of ex-
perience rating generates a before-after scenario. The diff-in-disc approach combines
the discontinuity analysis with the before-after analysis. In the simpler version of

this approach, we use only the treated hospitals within 23 km (12 miles) from the

13



border.ﬂ The diff-in-disc approach relies on the identifying assumption of a local
common trend, which means that hospitals located just above (in court districts
with no schedules) and just below (in court districts with schedules) the threshold
(the court district’s border) have a parallel trend in the outcomes of interest. In
addition, the threshold does not have to trigger other policies affecting our outcomes
of interest, which holds in our case. The diff-in-disc model is described by Equation
2, where we use a third grade polynomial of Distance. Distance is the distance
from the centroid of the municipality with the hospital to the court border, and it

is positive for hospitals placed in courts with no schedules and negative otherwise.

Outcome;py = 0Treatedy, x Post05; + p[Distancep] + v + CO’Ul;htJ + C’ov2;htﬁ + COU?’;htT + €ind2)

We also estimate Equations[3|and {4] at the hospital level, which are, respectively,
the equivalent of Equations [1| and [2 at the individual level. Using the sample of all
hospitals, we estimate the following model for each of four outcome variables (i.e.,

C'section, Complications, Apgar, and Resuscitation):

Outcomepg = 6T reatedy, x Post05, + v4 + o, + Covllhqo + COUQ;Lqﬂ + Cov3;lt7' +eng  (3)

where Outcomey,, is the proportion of the respective outcome variable in hospital
h in quarter g, which we generate using the information on the day of delivery. ~,
and «j, are the vectors of quarters’ and hospitals’ fixed effects, respectively. Covl
and C'ov2 are now at the quarter-hospital level. The controls in Cov3 remain at
the hospital-year level because they are at the municipality level and therefore time

invariant within the same year. Finally, we also perform a diff-in-disc estimation

"This Euclidean distance, calculated using ArchGIS, can be translated into time by using a
proxy for a speed of 50-70 km/h; 23 km amounts to a 20- to 27-min ride. Considering multiple
neighborhoods around the discontinuity threshold (i.e., different distances from the court district)
would not be meaningful, since we have six hospitals in the treated group.

14



using the sample of the nearest hospitals, which is given by the following model:

Outcomepq = 6T reatedy, x Post05, + p[Distancep) + vy + Covl;lqo + Cov2;lqﬁ + COU?)IhtT + €ng

(4)

3.3 Effects of Malpractice Pressure on Obstetric Practices

Descriptive statistics for Piedmont from 2002 ot 2009 are shown in Table 2] On
average, 33 out of 100 deliveries were C-sections in the entire sample, and 32 in
the nearest hospitals sample. These ratios can be considered high for at least two
reasons. First, in 1985, the World Health Organization considered that C-sections
should not be higher than 10%-15%, and a recent goal set by Healthy People 2010
was to reduce the rate of C-sections in the US from 30% to 15%. Second, significant
risk factors, which would justify the use of C-sections, were reported for only 18
women out of 100 in the entire sample and for 16 for the nearest hospitals sample ]
Given these numbers, we conclude that the difference between the appropriate and
performed delivery types is substantial in the sample.

Overall, the majority of women were married, Italian, and delivered in their home
hospitals. Approximately 17% reported complications associated with the delivery
(15% for the nearest hospitals sample). At the hospital level, 4 newborns out of
100 reported an Apgar score lower than 7 after 5 min (3 out of 100 for the nearest
hospitals sample). The values are similar for resuscitation efforts. The hospital-
quarter mean of C-section rates is 35.4% for the entire sample and 37% for the

nearest hospital sample.

Table 2] about here

8These statistics are consistent with the position of Italy in the international rankings on the
use of C-sections: Italy counts the highest number of cesarean procedures in Europe, and it is
among those OECD countries with the highest C-section rates (OECD, 2013; Meloni et al., 2012;
Ministero della Salute, 2011).
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Table B] shows the results for Models [I] and 2l on the main outcomes at the
patient level in Columns (1)-(4), estimated using a linear probability model (LPM)
to facilitate the interpretation of the coefficientsf] Columns (5)-(10) of Table[3|report
the results for Models [3] and [4] at the hospital level. We report the results when the
sets of controls are added in a step-by-step manner in Appendix B. To cope with
autocorrelation problems in the outcome variables of the diff-in-diff, the error term
is clustered at the hospital level for Models[T]and [2], and at the court level for Models
and {4 (Bertrand et al., 2004). Results include a robustness check: we run the same
models dropping the deliveries that occurred over the weekend. One of the benefits of
C-sections is that they can be scheduled during regular working days, from Monday
to Friday, and during regular working hours, from 9:00 a.m. to 6:00 p.m. (Fabbri
and Monfardini, 2008). Consequently, we expect that C-sections performed during
weekends are most likely related to unplanned events. It is plausible that a natural
delivery was expected to be performed during the weekend, but due to unforeseen
complications, a C-section ended up being performed. Figure [2|shows the incidence
of C-sections per day of the week, providing clear evidence of a significant drop in

C-sections over the weekend.
Table [3] and Figure [2| about here

Consistent with our expectations, the increase in malpractice pressure determines
a reduction of 2.3 percentage points in the utilization rate of cesarean deliveries (Col-
umn 1). This corresponds to a reduction of 7% at the sample mean of C-section
(i.e., 0.33) in the average C-section rate throughout the given period. The results
are robust to the diff-in-disc specifications (Model [2|) presented in Panel B. In the
sample of the nearest hospitals, the increased pressure turns out to have a stronger
negative impact, since the estimated decrease in the utilization rate of C-sections

is 3.7 percentage points, which goes up to 4 when weekend deliveries are dropped.

9We also run the same models using probit regressions; the marginal effects of the coefficients
are equivalent to those we obtain with the LPM. Results are available on request.
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This estimate represents an 11.6% reduction in the average rate of cesarean deliv-
eries in the reference sample. The results are confirmed by our robustness check
on the sample that excludes weekend deliveries (Column 2), according to which the
probability of receiving a C-section after the increase in malpractice pressure de-
creases between 2.7 (diff-in-diff) and 4 percentage points (diff-in-disc). This implies
an average decrease of 7.5% at the sample mean of C-section without weekends (i.e.,
0.36) to 11.4%]9

The decrease in C-sections is not associated with a change in the incidence of
complications for mothers, as apparent from both Columns (3) and (4). If C-sections
were appropriate, which means due to real clinical conditions, we should observe an
increase in complications as C-sections are replaced by vaginal deliveries and this is
not the case. No increase in Complications is registered in the sample of the nearest
hospitals (Panel B)[!]

The results at the hospital level are equivalent to those at the patient level:
Columns (5) and (6) indicate a drop in the use of C-sections in a range between
8.5% at the sample mean (i.e., 0.354) in Panel A and 15% at the sample mean
(i.e., 0.37) in Panel B. When weekend deliveries are excluded, the magnitude of
the effect is stronger and shows a decrease from 10% to 18.7% at the sample mean.
Complications are once again not statistically significant, as shown by Columns
(7) and (8). Finally, Columns (9) and (10) report the estimates of the effect on
neonatal outcomes. These findings suggest that there was no worsening in the
health outcomes of newborns. There is no information on the delivery day for
these outcomes, which makes it impossible to perform a further check that excludes

weekend deliveries.

10Results are also robust to the introduction of a hospital-year trend, as reported in Table 3B
of Appendix B.

HUFor a further check on complications for mothers which is more related to the precaution
channel, see Appendix C.
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3.4 Validity Tests

Our results rely on the identifying assumption that the treated and control groups
have a pre-treatment common trend in the outcomes of interest. Hence, we test for
a possible anticipatory effect by estimating the model described in Equation 2. This
model introduces the leads and lags of the treatment and includes placebo tests of
the real effect of the policy since it tests whether a common trend in the incidence
of C-sections existed before the introduction of experience rating. If this holds,
then the coefficients of the ¢ leads should not be statistically different from zero. It
also tests whether the policy was more or less effective in the immediate years of
its implementation or later on, with the coefficients of the m lags expected to be
statistically different from zero for different points in time. Through Equation [5] we
can address the validity of our results against anticipatory effects on C-sections and

provide a sharper assessment of the post-treatment effects.

—1 m
Csection;py = Z Treatedy, * D; + Z Treatedy, * Dy + v¢ + ap + Covl;hta + Cov2;htﬁ + C’ov3;ht7' +ene (5)
t=—q t=0

Figure [3] plots the results for Equation [5} each dot represents the estimated
coefficient of a lead or lag and its relative 95% confidence interval. Our evidence
supports a common trend or no anticipatory effects. Leads coefficients are not
statistically different from zero, whereas lags coefficients are statistically significant
starting from the year after the adoption of experience-rated insurance for medical
liability, a reasonable time for hospitals to build up an incentive structure for their

physicians.

Figure [3, about here
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3.5 Disentangling the Channels

The effect on the decision to perform a C-section triggered by the adoption of ex-
perience rating could be channeled by two mechanisms. On the one hand, health-
care providers could select their patients, thus imposing a form of cream skimming.
Physicians may direct patients to the nearest hospital whenever they show substan-
tial risk factors, implementing a so-called negative defensive medicine: the incidence
of C-sections drops because the treated hospitals deal with more low-risk patients.
This could be a sensible explanation, especially in the sub-sample of the nearest
hospitals. If the adoption of experience rating affects the decision to perform C-
sections through this first channel, we would see a change in the probability of
having a C-section as a function of risk factors, defined by the literature as the
predicted probability of a C-section (Frakes, 2012 and 2013; Baiker et al., 2006).
The direction of the change in this channel should have the same sign of the effect
observed on C-sections[?]

Alternatively (or additionally), a rise in malpractice pressure may affect non-
medical rationales for performing C-sections (e.g., time saving). The second chan-
nel represents the discretionary component in the choice of the delivery type. If
the policy works mainly through this channel, it means that factors other than the
patient’s medical condition become less important in shaping the delivery decisions
of doctors, leading to a reduction in C-sections. We proxy the two channels through

the models described in Equations [6] and [7]

C'sectiongy = Covly,o + Cov2,, [ + €in (6)

12 Another check of patient cream skimming could be done on the average distance between the
residence municipality of patients and the hospital municipality. On this measure, we run two
checks. Using information on the municipality in which mothers reside, we calculate the average
distance traveled by mothers delivering in a hospital in the treated group (14.41 km or 8 miles) as
compared to the average distance they covered when delivering in a hospital in the control group
(14.68 km or 9 miles). The difference is not statistically different from zero. Then, in the spirit of
disentangling the channels, we use the average distance as an outcome of Equation |3] Results are
shown in Table 4B; the treatment does not affect this measure.
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Equation [6] defines the probability of performing a C-section as a function of
risk factors as grouped by Covlj,, and Cov2;,,. Using Equation |§|, we derive 1)
the predicted probability of receiving a C-section PPCj,; and 2) the residual €.
These represent proxies for the first (PPCy;) and second channel (€;,;). Then, we
test whether the reform had any impact on these measures using Equation [/} The
parameters of interest are p and ¢. From the sign and the significance of p and ¢,

we obtain a better view of the mechanisms in place once the reform is introduced.

PPCy, = pTreatedy, * Post05;, + v + ap, + Mine
Channels = (7)

€int = ¢Treatedy, * Post05; + 0; + A\p, + fine
Table [] shows the estimation results for Equation []} There is no evidence of
patient cream skimming. Interestingly, an increase in malpractice pressure does
affect nonmedical rationales and thus reduces the discretionary component of the
decision to perform a C-section. The magnitude of the effect is 7% of the average

residuals in absolute terms in the diff-in-diff specification and 11% in the diff-in-disc

speciﬁcationE

Table [ about here

4 Concluding Remarks

We assess the impact of an increase in malpractice pressure on obstetric practices.

Taking advantage of a pre-existing difference in the malpractice exposure of different

13In Table 5B of Appendix B, we present the results of a heterogeneity check on the differences
between high- and low-level schedules. The rationale for this check is to provide an indirect proof of
the assumption that hospitals in court districts with schedules are facing less malpractice pressure
compared to those in court districts without schedules. The starting assumption is that schedules
reduce malpractice pressure because they decrease unpredictability in compensations. This has
several advantages: for instance it is easier to find insurers once schedules are adopted (Bertoli and
Grembi, 2013). However, if scheduled damages are very high, the decrease in pressure due to the
high predictability is offset by the high awards. Compared to hospitals operating in low-schedule
courts, those operating in high-schedule courts face more pressure. Consequently, we should see
that the magnitude of the effect when we consider only high-schedule courts among the controls
should be lower than when we consider low-schedule courts. Results in Table 5B confirm these
expectations.
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healthcare providers, due to the possibility of courts’ limiting noneconomic damages,
we use a diff-in-diff strategy to evaluate the effects of the adoption of experience-
rated insurance on the decision to perform C-sections. Our diff-in-diff results are
also robust to a more local estimation run with a diff-in-disc specification, based
only on the treated hospitals and their nearest control hospitals located directly
across the geographical border of the court district without schedules. Our analysis
shows that an increase in malpractice pressure decreases the average incidence of
C-sections by 7 to 11.6%. Our findings also show that contrary to conventional
wisdom, increasing malpractice pressure can reduce the use of procedures.

Our results are robust to the inclusion of controls for financial incentives, once
we include a measure for patient flow, to a drop in deliveries on weekends, when
the occurrence of a C-section is far more likely related to an emergency procedure,
and to controls for the hospitals-year trends. Finally, we investigate the possible
channels of the detected effects. We prove that no patient selection mechanism
(i.e., negative defensive medicine) has been triggered by experience rating, though
we do detect a decrease in discretion in the decision to perform a surgical procedure
that is not related to medical factors.

Our strongest and most robust finding is that this increase in malpractice pres-
sure leads to a reduction in C-sections without worsening the health conditions of
mothers and newborns. Physicians can be sensitive to policies implemented at the
hospital level, and we do find an impact on treatment decisions made by physicians
in such a setting. When properly structured, policies implemented at the hospital

level may reduce unnecessary health care costs.
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Tables and Figures

Figure 1: Schedules Application and Hospitals Distribution (2002-2009)
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Figure 3: Common Trend (Leads &
Figure 2: C-sections per weekday Lags)

< 0

S
=
]
E
2 §e
5 °
> 5
)
3 k<l
] ©
a 2 8 b
2 N~ 5 v
S 2
3 8

o

: 3
871
g~
<

e

o O T T T T
Sunday Monday Tuesday Wednesday Thursday Friday Saturday -2 0 2 “

Distance from year of adoption

Note: Average proportion of C-sections per weekday. Note: Leads and lags coefficients controlling for Covl,
Cov2, Cov3, and excluding weekend deliveries.

28



‘seTyIedIOTUNUI UTRIUNOW AURW SBY UDIYM JUOTIPAIJ
JO SO1ISLI9YORIRYD [RLIOILLIDY) 9} O} 9NP 23] PIS SpNoUl 9A\ *(900g) I 12 Iovoreq Aq [9AS[-A1UNOD 9Y) 1B Pasn 9SOY) YIIM JUIISISUOD dIe [9A9] A[edOlunuu s Io7jow
oy 9e s[orpuod ay T, (9) (dVAHD) seredy1pIe)) AjrejeN oy) ySnoiyy [aas]-[ejidsoy oY) e o[qe[rear A[uo are eyep 9soy ], (q) "J1un yjeay] [edo] Sul[[oIus s Ioyjouw oY)
Aq poBeurew jou [e3dsoy € Ul SULLINDIDO SOLIDAI[P SOYIJULPI MO]] JUWDH SIS0 Suowre sewojewoy [esullod pue ejuede[d pourejlal se yons ‘pauorjuow A(3ordxe

0s0Y} WOy IOPIP Yeyy suorpesrdwos a[qissod sepnpout 4oy30 “(F10¢ Pue £10g) zHnyg pue ‘(110g) v 42 esoueld ‘(6007) 2qeueiep) pue osoueld ‘(€107 PUe 8007)
poarJoRIy pue oty ‘(100g) ‘1P 12 Leqn( ‘(6661) ‘IP 72 Arvqn(] Ul POsn 9SOY] YIIM JUSISISUOD IR SI070R] YSII [RIIUI[D 10] S[0IIU0D pue suoljedrduiod yjog (&) 910N

aInyrej reuay
SOSLOSIP POIJIUISURI) [BNXOG
swe[qoId HY

20

RTUIOUY suoryeordwoo Jun

£y1s9q0) SSOI)SIP [RUISJRIA

SUOIIPUO0D Sunj I0 dBIpIR)) WIST[OqUI
uotsuajdAH QIn[reJ [euoy

uoryrodoxdsip otajedoreyda))
8nap/[oyoore jo asn
asderoxd pi1opH

ATOAT[OP JOSUO-ATIRH]
Aoueugeid Suojoig

SSoUIS UOISsoIduwoo9(]
suoryesijduiod seIpIe))
UOI)RISOR] [ROULIOJ
O8RLIOWO ]

SSOI)SIP [BI9]

Iooue)) suorges1dwod d13e1Isouy
uoryrodoxdsi(q IOqe] [RUOTIOUNISA(T
RIUBOR[J I0qe[ pasuolord
ersdureosy Aw0300109SA
uoryeOnpr MO} Juotyed sojeqeI(] swo[qoxd uorerngeo))
UOIYRZIUR(IN JO [9ADTT  SNIRIS [RILIRIN ooaIg snIon oty Jo aanjdnyy
[9A9] Bag AyreuornyeN sorqeq o[duny UOTIRITOSTISOY SOINZISS [RWID)RIN
QUWIOOU] 93RIOAY Cx:Av UO01)09S-) SNOTAdIJ 2 >1e3dy J0AD] [RUIOJRIN  UOTI008-))
[PAST P9 [PAoT
Ayrediotunyy IoYIjoIN IO IOYIOIN Lsuoryedridwo)  AIoAlp
28400 pGAOD) »[AOD) oSotqed IOYIOIN
s[oajuo) sowo2INQ

S[0IJU0) pUR SOWO0IIN() T d[(r],

29



Table 2: Means and Standard Deviations of Key Variables

Entire Sample Nearest Hospitals
All Treated Control All Treated Control
Deliveries Deliveries
Outcomes
C-section 0.330 0.336 0.329 0.317 0.336 0.301
(-0.47) (-0.472) (-0.47) (-0.465) (-0.472) (-0.459)
Complications 0.172 0.129 0.179 0.148 0.129 0.164
(-0.378) (-0.336) (-0.384) (-0.355) (-0.336) (-0.37)
Apgar <7 0.039 0.026 0.041 0.031 0.026 0.035
(-0.034) (-0.015) (-0.035) (-0.016) (-0.015) (-0.015)
Resuscitation 0.036 0.023 0.039 0.029 0.023 0.033
(-0.028) (-0.012) (-0.029) (-0.028) (-0.012) (-0.035)
Controls at the mother level
Risk Factors 0.183 0.172 0.185 0.162 0.172 0.153
(-0.387) (-0.377) (-0.388) (-0.368) (-0.377) (-0.36)
Age (years) 31.5 31 31.5 31.1 31 31.2
(-5.077) (-5.197) (-5.053) (-5.103) (-5.197) (-5.023)
Nationality 0.837 0.824 0.839 0.843 0.824 0.86
(-0.369) (-0.381) (-0.367) (-0.363) (-0.381) (-0.347)
Marital Status 0.669 0.667 0.67 0.652 0.667 0.639
(-0.47) (-0.471) (-0.47) (-0.476) (-0.471) (-0.48)
Patient flow 0.365 0.166 0.398 0.174 0.166 0.181
(-0.481)  (-0.372)  (-0.489) (-0.379)  (-0.372)  (-0.385)

Controls at the mother municipality level

Income (2012 euro) 21,416 20,233 21,608 20,470 20,233 20,667
(2,846) (2,335) (2,875) (2,480) (2,335) (2,579)
Education 0.063 0.053 0.065 0.052 0.053 0.05
(-0.029) (-0.023) (-0.03) (-0.021) (-0.023) (-0.02)
Low Level of Urbanization 0.156 0.256 0.14 0.214 0.256 0.18
(-0.363) (-0.436) (-0.346) (-0.41) (-0.436) (-0.384)
Medium Level of Urbanization 0.461 0.725 0.418 0.621 0.725 0.534
(-0.498) (-0.447) (-0.493) (-0.485) (-0.447) (-0.499)
High Level of Urbanization 0.383 0.02 0.442 0.165 0.019 0.286
(-0.486) (-0.138) (-0.497) (-0.371) (-0.138) (-0.452)
Sea level (meters) 687.525 746.798 677.871 762.88 746.798 776.268
(-609.158)  (-700.62)  (-592.367) (-696.117)  (-700.62)  (-692.068)
Observations 265,532 37,190 228,342 81,864 37,192 44,672

Notes: Standard deviations in parentheses. Apgar < 7 and Resuscitation are available through Natality Certificates
(CEDAP) and are available only at the hospital-level (total number of observations is 1,054). Risk Factors captures the
incidence of risk factors as described by C'ovl in Table 1. Nationality is equal to 1 if the mother is Italian. Patient flow
is equal to 1 if the hospital where the delivery occurred is not managed by the mother’s local health unit. Variables
at the mother-level are available through the Patient Discharge Records from the Ministry of Health. Education is the
share of municipal residents with a college degree (2001 Census data). Level of Urbanization captures both population
density per squared kilometer and the municipality dimension. High Level of Urbanization refers to all municipalities
with more than 500 inhabitants per square kilometer and at least 50,000 residents. Medium Level of Urbanization refers
to all municipalities with more than 100 inhabitants per square kilometer that are located nearby a municipality with
a high degree of urbanization or that have more than 50,000 residents. Low Level of Urbanization corresponds to what
is not characterized by an High Level of Urbanization or a Medium Level of Urbanization. Variables at the mother’s
municipality level are provided by the Italian National Institute of Statistic. Income is available on an annual basis, while
the other variables in Cov3 are available as measured in the 2001 Census data.
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Table 4: The Channels: Patient Selection and Non-medical Cesareans

Coeflicient PPC  Residuals

Panel A: Diff-in-diff

Treated * Post05 -0.008  -0.024**
(0.011)  (0.010)

Year FE Yes Yes
Hospitals FE Yes Yes
Observations 265,532 265,532

Panel B: Diff-in-disc

Treated * Post05 -0.016  -0.035**
(0.016)  (0.014)

Year FE Yes Yes

Observations 81,864 81,864

Notes: Results are from linear probability model regressions.
PPC=Predicted probability of performing a C-section on the base
of risk factors; and the related residuals coincide with Residuals
(equation . Robust standard errors clustered at the hospital-
level in parenthesis. Significance at the 10% level is represented
by *, at the 5% level by ** and at the 1% level by ***.
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Appendices

Appendix A: Damages Schedules in Italy

Noneconomic damages for personal injuries resulting from non-criminal acts are a
recent possibility in the Italian legal system. Legal scholars began to debate the rele-
vance of this practice during the Sixties{lz] and, until then, victims of personal injuries
had the right to receive noneconomic damages in addition to economic damages only
if their injuries had been caused by a criminal act.

In the beginning of the Eighties (1981-1984), the Court of Cassation intervened
as the court of last appeal for both criminal and civil jurisdictions, ruling that it
would be possible to receive noneconomic damages in non-criminal cases (Scarso
2009). Once this right to noneconomic damages has been granted for all types
of legal cases, the main issue became the assessment of damages, given the lack of
economic guidelines that courts could follow. The need to provide guidance to judges
with respect to the quantification of noneconomic losses was further stressed by a
sharp rise in the number of injuries resulting from car accidents, which highlighted
a high variability in victim’s awards even within the same court.

Italian courts followed the experience of other European countries, such as France,
and started to develop and adopt damages schedules. The aim was to reduce the
variability of awards while guaranteeing both horizontal equity and vertical inequal-
ity (i.e., victims suffering higher levels of injury should receive higher damages; and
victims suffering similar injuries should receive an equivalent indemnity amount).
In particular, Italian courts elaborated the criteria for evaluation by points, and
a subsequent formula based on injury severity and victim age to quantify noneco-
nomic damages. As a result, schedules are constructed as matrices with entries for
the injury severity level and victim’s age. A monetary value is assigned to every

given level of permanent harm, and an age-related coefficient is assigned to any

4Yet, a 1967 decision of the Court of First Instance in Florence refused to grant compensation
to a 70 years old retired victim on the base that there might be people without value according to
the law (Nuovi orientamenti per la determination del danno 1989).
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given age. Thus, different combinations of age and injury severity result in distinct

compensation amounts (Table 1A).

Table 1A: Example of Schedules

Age
1 32
Age Index
Point value 1.000 0.845

Disability 25% 4,386 109,650 92,654

Notes: Values are expressed in 2012 euro and taken from the reference
table adopted by the Court of Turin in 2009. In case of a 25% disability
suffered by a 1 years old victim (or younger), the reference noneconomic
compensation amounts to 109,650 euros. This value is obtained by mul-
tiplying the monetary percentage point value (4,386 euros) by 25 and
by the age index (1.000). Differently, if the same disability is suffered
by a 32 years old victim, the reference compensation amounts to 92,654
euros.

Monetary values vary unevenly and increase more rapidly with injury severity,
so that the greater the harm suffered by the victim (i.e., the percentage points of
disability), the higher the monetary value to be awarded. Differently, the rationale
for the age-related coefficients is that a victim harmed at a younger age will bear the
consequences of her physical impairment for a longer period of time than an older
victim would do[™]

During this process, disability percentage points were defined by medical experts,
who assigned different points to each possible level of harm (Comande 2005). More-
over, in order to guarantee consistency within courts’ decisions, monetary values
were defined according to previous cases (Sella 2005). In practice, schedules impose
a cap on the amount of damages that a victim can recover. Hence, the introduction
of schedules was expected to increase certainty, but not to decrease deterrence with
respect to the past.

In 1986, the Constitutional Court ruled that schedules (tabelle per il danno bi-

ologico) were constitutional for setting noneconomic damagesm Nevertheless, the

5For more information on the development and history of damages schedules in Italy, see Bertoli
(2014).
16Tn the sentence n.184/1986, for the assessment of noneconomic damages, the Constitutional
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adoption of schedules was voluntary and some courts did not adopt them, thus
leaving the quantification of damages at the discretion of judges and thereby not
imposing any cap. The decision to adopt scheduled damages depends on the judges
practicing in a given court: judges should vote on the implementation of schedules.
If adopted, schedules must be applied to compute damages for all types of injuries
(e.g., injuries resulting from car accidents, work accidents, or medical malpractice).

Finally, considering that schedules apply to the entire civil system and their
conception aimed to deal with the difficulties of assessing damages for the victims of
motor vehicle accidents, it is clear that the decision to implement them is exogenous

with respect to the phenomenon of medical malpractice.

Court recognizes the validity of schedules by identifying their fundamental elements. Specifically,
these elements are (i) the specification of monetary values of general application, that is, values
that can be applied to any case of personal injury, and (ii) the possibility to adapt these values
according to the severity of the injury suffered by the victim.
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Appendix B: Additional Tables

This Appendix provides additional information, which is also discussed in the paper.

In particular, we present:

e the results of Equations [I4] without controls and adding vectors of controls in

a stepwise manner (Tables 1B and 2B);
e the robustness check adding a hospital-year trend to Equation 1 (Table 3B);

e the results of using the average distance between the patient residence and the

delivery hospital as outcome of equation [1| (Table 4B);

e the heterogeneity using low and high level of schedules (Table 5B).
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Table 3B: Robustness Check - C-sections

C-sections

All No
Deliveries Weekend
Panel A: Diff-in-Diff
1) -0.030***  _0.081***
(0.000) (0.000)
Years FE Yes Yes
Hospital FE Yes Yes
Year*Hospital Yes Yes
Covl Yes Yes
Cov2 Yes Yes
Cov3 Yes Yes
Observations 265,537 202,278
Panel B: Diff-in-Disc
1) -0.095%**  _(0.265%**
(0.000) (0.000)
Years FE Yes Yes
Year*Hospital Yes Yes
Covl Yes Yes
Cov2 Yes Yes
Cov3 Yes Yes
Observations 81,865 62,044

Notes: Results are from linear probability model regressions. ¢
is the coefficient of Treated * Post05. All regressions include
the complete set of covariates, Covl, Cov2, and Cov3, listed in
Table 1. Robust standard errors clustered at the hospital-level
in parenthesis. Significance at the 10% level is represented by
* at the 5% level by **, and at the 1% level by ***,
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Table 4B: Distances

All deliveries No weekend

(1) (2)

Panel A: Diff-in-Diff

) -0.237 -0.154
(0.206) (0.221)
Covl Yes Yes
Cov2 Yes Yes
Cov3 Yes Yes
Obs 265,532 202,273

Panel B: Diff-in-Disc

) 0.086 0.202
(0.252) (0.267)
Covl Yes Yes
Cov2 Yes Yes
Cov3 Yes Yes
Obs 81,864 62,043

Note: The outcome variable is patient distance in km. § is the coefficient of
Treated x Post05. All regressions include the complete set of covariates, Covl,
Cov2, and Cowv3, listed in Table 1. Columns 2 uses the sample of deliveries
performed from Monday to Friday. Robust standard errors clustered at the
hospital level in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 5B: Heterogeneity

C-sections

Panel A: Diff-in-Diff

Low schedule -0.133%**
(0.009)
High schedules -0.024*
(0.011)
Difference between the two subsamples 0.109***
(0.008)
Observations 202,273

Panel B: Diff-in-Disc

Low schedule -0.150%**
(0.012)
High schedule -0.037*
(0.016)
Difference between the two subsamples 0.113***
(0.009)
Observations 62,043

Notes: Results are from linear probability model regressions, excluding week-
end deliveries. All regressions include years fixed effects; regressions in Panel
A also include hospitals fixed effects. The complete set of covariates, Covl,
Cov2, and Cov3, listed in Table 1. High schedule is a dummy equal to 1 if the
schedule adopted by the reference court foresees a monetary value for a 25%
disability to be higher than 4,500 euros. Robust standard errors clustered at
the hospital-level in parenthesis. Significance at the 10% level is represented
by *, at the 5% level by **| and at the 1% level by ***.
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Appendix C: Alternative Definition of Complications

In this Appendix, we consider an alternative measure of Complications and com-
pute Patient Safety Indicators (PSIs) as suggested by the Agency for Healthcare
Research and Quality (AHRQ, 2003). These indicators, based on ICD-9-CM codes
for diagnosis and procedures, have the benefit of identifying potentially preventable
complications or medical errors that occur in specific types of deliveriesE] As far
as preventable injuries to the mother in vaginal deliveries are concerned, the AHRQ
recommends two PSIs: obstetric traumas to the mother in the sample of vaginal de-
liveries with instruments (PSI 18) and obstetric traumas to the mother in the sample
of vaginal deliveries without instruments (PSI 19).|T_gl Therefore, both flag potential
preventable traumas during vaginal delivery, and the difference is the population
at risk for the adverse event (i.e., vaginal deliveries with and without instrument).
The AHRQ considers only cases of adverse events that can develop during a hospital
stay, and that can generally be identified through the secondary code of diagnosis
or procedure. This ensures that the adverse events being flagged were developed in
the hospital instead of being present already at admission.

Table 1C shows the list of traumas included in PSI 18 and PSI 19, and Table 2C
reports the descriptive statistics of these outcomes. There are no relevant differences
between the treated and control groups.

Results of the estimation of Equation 1 using PSIs 18 and 19 as outcomes at the
patient level are shown in Table 3C["| The results for the entire sample (Panel A)
show a reduction in preventable adverse events, but the results are not statistically
significant. If we consider the results in the subsample of the nearest hospitals

(Panel B), we can see a statistically significant reduction in preventable adverse

17See AHRQ (2003) for more details. Iizuka (2013) describes how these indicators have been
developed and tests the impact of medical malpractice-related policies on PSIs using data from
the US.

8Differently from lizuka (2013), we do not include obstetric traumas in cesarean deliveries.
This category can be highly affected by emergency C-sections, meaning deliveries that began as
natural ones but ended up as cesareans.

19We estimated the same specifications using a negative binomial model, and the results are
consistent with those shown in the tables. Results are available upon request.
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Table 1C: Patient Safety Indicators (PSIs)

Vaginal Deliveries Vaginal Deliveries
with Instruments (18) without Instruments (19)
Obstetric traumas Obstetric traumas
Perineal lacerations Perineal lacerations
Vaginal traumas Vaginal traumas
Perineal traumas Perineal traumas

Note: Patient safety indicators (PSIs) are defined according to the classifica-
tion proposed by the Agency for Healthcare Research and Quality (AHRQ).
Instruments refers to the use of forceps or vacuum during the delivery.

Table 2C: Means and Standard Deviations of PSIs

Entire Sample Nearest Hospitals
Treated  Control Vaginal Treated  Control Vaginal
Deliveries Deliveries
Outcomes
PSIs 18 and 19 0.005 0.004 0.006 0.005 0.004 0.006
(0.070) (0.066) (0.080) (0.070) (0.061) (0.078)
PSI 19 0.005 0.004 0.006 0.005 0.004 0.006
(0.069) (0.065) (0.080) (0.069) (0.061) (0.078)
Observations 37,192 228,345 177,961 37,192 44,673 55,923

Notes: Standard deviations are in parentheses. PSIs 18 and 19 are calculated with respect
to the sample of all vaginal deliveries, while PST 19 is calculated with respect to the sample
of vaginal deliveries without instruments.

events. According to these numbers, increasing providers’ accountability reduces
preventable complications in the sample of vaginal deliveries. Overall, the results
at the hospital level tend to be in line with those obtained at the patient level
and show higher levels of statistical significance. We find evidence in favor of the
deterrent effect at the hospital level: higher malpractice pressure tends to decrease
preventable medical complications for the vaginal procedures that we discussed.
Similarly to Currie and MacLeod (2008) and lizuka (2013) these results provide
support to the claim that complications can be prevented by physicians’ effort. In

our setting, physicians’ effort is influenced by the incentives provided at the hospital
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level.

Yet, we have to remember that two channels may be in place for this effect: an in-
crease in precaution when a vaginal delivery is performed; or a change in the sample
of women delivering vaginally (selection bias). In fact, the composition of the result-
ing vaginal sample might be affected. Consequently, the incidence of preventable
complications may decrease not only because precaution levels have increased, but
also because low-risk mothers might be transferred from the cesarean-delivery to the
vaginal-delivery sample. Sample selection concerns are however mitigated by the
fact that we find a reduction of C-sections (i.e., an increase in the vaginal-delivery

sample).
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