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Do doctors practice defensive medicine?
Kessler, Daniel
McClellan, Mark

"Defensive medicine” 1s a potentially serious sccial problem: if fear of liability
drives health care providers to administer treatments that do not have worthwhile
medical benefits, then the current liability system may generate inefficiencies
much larger than the costs of compensating malpractice claimants. To obtain direct
empirical evidence on this question, we analyze the effects of malpractice
liability reforms using data on all elderly Medicare beneficiaries treated for
serious heart disease in 1984, 1987, and 1920. We find that malpractice reforms
that directly reduce provider liability pressure lead to reductions of 5 to 9
percent in medical expenditures without substantial effects on mortality or medical
complications. We conclude that liability reforms can reduce defensive medical
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he medical malpractice liability system has two principal roles: providing
redress to. individuals who suffer negligent injuries, and creating incentives for
doctors to p*cv ide appropriately careful treatment to their patients (Bell 1984).
Malpractice law seeks to accomplish these goals by penalizing physicians whose
negligence causes an adverse patient health outcome, and using these penalties to
compensate the wdjurea patients (Danzon 1985). Considerable evidence indicates that
the current malpractice system 1s neither sensitive nor specific in providing
compensation. For example, the Harvard Medical Practice Study {(19%0) found that
sixteen times as many patients suffered an injury from negllgeuL medical care as
received compensation in New York State in 1884. In any event, the cost of
compensating malpractice claimants is n

an important source of medical
T costs of administering that

o
expenditure growth: compensation paid an =
cunt for less than 1 percent of

compensation through the legal system ac
expenditures {OTA 1993).

The effects of the malpractice system on physician behavior, in contrast, may have
much more substantial effects on health care costs and cutcomes, even though
virtually all physicians are fully insured against the financial costs of
walpractice such as damages and legal defense expenses. Physicians may employ
costly precautionary treatments in order to avoid nonfinancial penalties such as
fear of reputaticnal harm, decreased self-esteem from adverse publicity, and the
time and unpleasantness of defending a claim (Charles, Pyskoty, and Nelson 1988;
Weller et al. 1883;.

& 2005 Thomson/West. No



T Lra iy = e
growth in health car osts (Reyno 19
The practice of defensive medicine ati
outcomes, 1f liability induces pros tr
to forgo risky but beneficial ones cin
crucial policy concern (Sloan, Mer

Despite this policy importance, there is virt evidence on the
existence and magnitude of defensive medical pr evidence 1s essential
for determining appropriate tort liability pol hi per we seek to provide
such direct evidence on the prevalence of defen ici by examining the link
between medical malpractice tort law, treatment intensity, and patient outcomes. We
use lOﬁglLudln&¢ data on . all elderly Medicare recipients hospitalized for treatment
of 2 new heart attack (acute myocardial infarction, or AMI) or of new ischemic
heart disease (IHD) in 19284, 1987, and 19%0, matched with information on tort laws
from the state in which the patient was treated. We study the effect of tort law
reforms on total hospital expenditures on the patient in the year after AMI or IHD
to measure intensity of treatment. We alsc model the effect of tort law reforms on
important patient outcomes. We estimate ref n erious adverse
outcome that 1s common in our study pop vear of

i illness. We al C rt reforms on
utcomes relate a pati 5 1 life: whether
ubseqguent AMI or heart failure reguiring hospitalizati
nitial illness.

To.the extent that reductions in medical tort liability lead to
reductions in intensity but not with incr versehealthioutcomes, medical
care-for these health problems is defensi doctors supply a socially
excessive level of care due to malpractic pressures. Put another way,
tort reforms that reduce liability also r clency in the medical care
delivery system to the extent that they expenditures which do not
provide commensurate benefits. We assess e of defensive treatment
behavicr by calculating the cost of an r of life or an additional
yvear of cardiac health achieved throug ensity induced by specific
aspects of the liability system. If 1i precaution results in low
expenditures per year of life saved re ally accepted costs per year
of life saved of other medical treatments 3 e existing liability system
provides incentives for efficient care. But i1f lisbility-induced precaution results
in high expenditures per vear of life saved, then the liability system provides
incentives for socially excessive care. Because the precision with which we measure
the conseguences of reforms is critical, we include 211 U. 3. elderly patients with
heart dissases in 1984, 1987, and 1990 in ocur analysis.

Sectlion 1 of the paper discusses the theoretical
current liability system on efficiency in health ¢
policy should be guided by empirical evidence on i
medical practice. Section II reviews the previous
the existing evidence on the effectivensss of zlre

ided con ; insigh direct evidence on
havior virtually nonexistent. ction III pres
the ef s of liabilit iles /
and formally d ik tes
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If th little
costs 11, the
below case, |
and la du a ¥y costs of phys
take less care than the low cost of diagr T example,
However, 1f the legal envirconment create lpractice pre
externalized costs of treatment are la ivately optimal
may be above the social optimum: priva decisions will
For example, i n echnological a reduced share
effort costs tal medical increasing gen
tort compensa injury would latively more def
practice.

Incentives to practice defensively may be intensified
liability with error. For example, the fact that health
precautionary behavior may be ex post difficult to veri
incentive to take too much care {(Cooler and Ulen 1986;
Excessive care results from the all-or-nothing nature o
small increases in precaution above the o al level may

ivately optimal behavior under the basic negligence may result in

atment that has marginal social benefits either grea or less than the

cial costs, the level of malpractice pressure that p des appropriat

is an empirical guestion. L mar 1 change the negl

ther improve or reduce e on thei ects on
precautionary behavior, total hesalt erse he outcomes.
Previocus studies have analyzed effe on measi of malpractice
pressure, such. as the level of compen tice claimants. To address
the potentially much larger behavio malpractice pressure, we
study the impact of changes in the g health care expenditures to
measure the marginal socilal cost of treat fuced by the liability system, and
the impact of law changes on adverse health events to measure the marginal social
benefit of law-induced treatment. As r a ovide direct evidence on
the efficiency of a baseline malpractice it is inefficient, identify
sefficiency-improving reforms.
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The previous em iit is consistent with the
practice defensi ine 1 gh it does not provide
existence or mag it problem. One arm of the 1lit
physicians to as ther doctors practice defensive m
and Gonzalez 198 and Musaccio 19%1; OTA 18%4). Su
mEFEUTe TS 5t EeTENSIVE HeEdIcyE OTIIVTERETUGHY £
about the relationship betwesen survey responses, act
patient outcomes. Although surveys indicate that do
de ely, surveys only provide informaticn about what
th y would administer in a hypothetical situation: th
] situations
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inte thought to be used defensively have an

ins Simila lini ns of
malp hospit ive
trea purpose ans

(Mas ] C{OGS llcf
guestio ¢ does intensive treatment i
malprac s have any effect on patient ologies in
general use have been sh to be ineffective 1 i the average
eff cf a procedure in opulation may be gu e from effect at the
margin in, for example, additional patients who receive it because of more
stringent liability rule cClellan 1995 ; g ctic i %
reforms reguires evidenc the effectiv e

"marginal” patients

A third, well-developed arm of the literature estimates the effects of changes in
the legal environment on measures of the compensation paid and the frequency of
malpractice claims. Danzon {1982, 1986) and Sloan, Mergenhagen, and Bovbjerg (13989)
find that tort reforms that cap physicians' lisbility at some maximum level or
require awards in malpractice cases to be offset by the amount of compensation
received by patients from collateral sources(l) reduce payments per claim. (2)
Danzon (1986) also finds that collateral-source-rule reforms and statute-of-
limitations reductions reduce claim freguency. Based on data from malpractice
insurance markets, Zuckerman, Bovbijerg, and Sloan (15%0) and Barker (1992) reach
similar conclusions: Zuckerman, Bovbijerg, and Sloan find that caps on damages and
statute-of-limitations reductions reduce malpractice premiums, and Barker finds
that caps on damages increase profitability.

Des in data and met hodo, this literature contains an

impo ut the types of legal reforms that affect physicians'
ince cst commonly found to reduce payments to and the
fregquency of cl damages and collateral-source-rule reforms, share a
common property v reduce expected malpractice awards. Caps on damages
truncate the di awards; mandatory collateral-source offsets shift down
its mean. Other eforms that only affect malpractice awards indirectly,
such as reforms atory periodic payments (which reguire damages 1in
certain cases t in the form of an annuity that pays out over time) or
statute-of-limita ions, have had a less discernible impact on liability
and hence on sure.

However, estimates of the impact of reforms on fregue: X i from these
analyses are only the first step toward answering th i nterest

do doctors practice defensive medicine? Taken alone,

the effects of legal reforms on doctors' incentives; vidence
of the effects of legal reforms on doctors" behavior. tence of
defensive treatment practices and the extent of inef to legal
ligbility reguires a comparison of the response of ¢ the
response of losses from adverse events to changes in .
o=investigate-ph SPONSe-T0-
es generally have anal defensive
actual exposure to » clinical
practic i ‘ock 1988; Harvard Me 19%90;
Localio et al. e 1. 19%5). Rock, Loca Harvard
Medical Practi 51 ts stent with d ldwin et
al. do not. Ho er ut erved heterog rs and
across small geogra iif s of The
used Ifregue or 1 of
& 200 No Orig. U.S5. Govt. Works.




providers o problem o
izs. For ex r CE ¥ ums of a
provider or high because the provider 1is
low gualit re particularly sick (and hence prone
outcomes;), more "taste" for medical
ons (and he re agree with their provider about
decisions) se factors. The sources of the
i n legal en ar probably multifactorial. ALl of
these factors are ext fi ire fully in observational data sets
and could lead to an at ssociation betwsen measured
malpractice pressure en r outcomes.

Thus, while previous analyses have provided a range of insights about the
malpractice liability system, they have not provided direct empirical evidence on
how malpractice reforms would actually affect physician behavior, medical costs,
and health outcomes.

ITII. ECONOMETRIC MODES

Our statistical methods seek to measure the effects of changes in an identifiable
source of variation in malpractice pressure influencing medical decision making--
state tort laws--that is not related to unobserved heterogeneity across patients
and providers. We compare ti rend s reforming and nonreforming states
during a seven-vea pati pital expenditures, and in outcome
measures including diacmo ity as well as e occurrence of cardiac
complications direc el d to guality of . We model average expenditurss
and outcomes as essentially nonparametric functions of patient demographic
characteristics, state legal and political characteristics, and state- and time-
fixed effects. We model the effectis of state tort law changes as differences in
time trends before and after the tort law changes. We test for the existence and
magnitude of defensive medicine based on the relationship of the law-change effects
on medical expenditures and health outcomes.

Whnile this strategy fundamentally involves di etween
reforming and nonreforming states to identify ional
differences-in-differences estimation strateg: as noted
above, our models include few restrictive par di ssumptions
gbout functional forms for expenditures or he ok me o not only
model reforms as simple one-time shifts. Malp LC o ve more
complex, longer term effects on medical practices for z number of reasons. Law
changes may not have instantaneous effects because 1t may take time for lawyers,
physicians, and patients to learn about thelr conseguences for liability, and then
to re-establish eguilibrium practices. Law changes may affect not only the static
climate of medical decision making, but z2lso the climate for further medical
inferventions by reducing pressure for technological Intensity Growtn. Thus, the
long-term consequences of ref y be different from their shert-term effects.
By using a panel da i a seven-year panel, our modeling framework
permits a more robu fferences in time trends before and after
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individual L, rences of
particular 1 gs pa e
characteristics (X as & be et of b1
variables, as well cteristic hat also 1 uence both
treatme isions ual recelves treatment aggregate
intensi sub.is hospital expenditures the year
after t lth ev outcome (O.sub possibly
affected by the int , where a higher denotes a
more adverse outcome )

We define state tort systems in effect at the time of each individual's health
event based on the existence of two categories of reforms from a maximum-liability
regime: direct and indirect malpractice reforms. Previous studies, summarized 1n
Section II, found differences between these types of reforms on claims behavior and
malpractice insurance premiums (Section IV below discusses our reform
classification in detail). We denote the existence cof direct reforms in state s at
time t using two binary variables (L.sub.mst): (L.sub.lst) = 1 if state s has
adopted a direct reform at time t, and (L.sub.2st) = 1 if state s has adopted an

indirect reform at time t. (L.sub.st) = ({(L.sub.lst) (L.sub.2st)) is thus a two-
dimensional binary vector describing the existence of malpractice reforms.

We first estimate linear models of average expenditure and outcome effects using
these individual-level variables. The expenditure models are of the Iform,

were {({theta).sub.t) 1s a i d effect, ({
effect, (W.sub.st) 1s a vector of variables desc
legal-political environment of the state over tim
of the corresponding average-effect estimates for
additional state-time controls, {{phi} .m) is
of malpractice reforms on growth rate, (v.sul
distributed esrror term with E({v.sub.ist) (pipe)

{L.sub.st), (W.sub.st)) = 0. Because legal reforms mas
growth rate of expenditures, we estimate differe basel: ds
{{theta).sub.t) for states adopting reforms before 1985 (which were generally
adopted before 1980) and nonadopting states. Our data set includes essentially all
elderly patients hospitalized with the heart diseases of interest for the years of
our study, so that our results describe the actual average differences in trends
asscclated with malpractice reforms in the U. S. elderly population. We report
standard errors for inferences about average differences that might arise in
potential populations (e.g., elderly patients with these health problems in other
vears). Our model assumes that patients grouped at the level of state and time have
similar distributions of unobservable characteristics that influence medical
treatments and health outcomes. Assuming that malpractice laws affect malpractice
pressure, but do not directly affect patient sexpenditures or cutcomes, then the
coefficients (phi) identify the average effects of changes malpractice pressure
resulting-from-malpract eforms:

To distinguish
less restrictive
long duration of
effects {({(phi).s

{21

Orig. U.5. Govt. Works.



average
(within

1987 adopters
effect (three
1887 adopters

{phiy.sub.md)d in these models form
test ce reforms on health care expendit
outcomes, he existence and magnitude of defensiv
in all of , evidence of defensive medicine 1%, fo
indirect m, {({phi}.sub.md) < 0 in our models of medical expend

{(phi).su 0 in our models of health ocutcomes. In other words, i i T
reform is ted with a reduction in the growth rate of medical expenditures
and does sely affect the growth rate of adverse health outcomes through
its impact atment decisions, then malpractice pressure 1s too high from the
perspecti cial welfare, and defensive medicine exists. More generally,
defensive e exists if the effect of malpractice reforms on expenditures is
"large" relat ve to the effect on health cutcomes. Thus, in the results that
follow, we test both whether expenditure and outcome effects of reforms differ
substantially from zero, as well as the ratio of expenditure to outcome effects.

T the test for defensive medicine depends on the
of ed effects of law reforms on ocutcomes. Consequ
co nce ervals surrounding our estimates
is feasible to collect information on al
501 egree to individual patients. Inst c
cutcomes, including mortality and signif ardiac pli ons, whi
reliably observed in our study p atio use the cardiac complicati
consider reflect the two pr 2 orly a cart dis
affect guality of life (e.g. h attacks rough im
cardiac function), estimate alth along wi
mortality would presumably health nces of m
reforms.

We estimated additional specifications of our models to test whether reform
adoption is not in fact correlated with unobserved trends in malpractice pressures
or patient characteristics across the state-time groups. One set of specification
tests was based on the inclusion of random effects for state-time interactions. To
account for any geographically correlated variations in costs or expenditures over
time, we included Huber-White (1980 standard error corrections for zip code-time
error correlations. We also tested whether our estimated standard srrors were
sensitive to Huber-White corresctions for state- error correlations. (4)

EZnother set of specification tests involved evaluating a range of vari
(W.sub.st) summarizing the political and regulatory environment in each
each point in time, to test whether various factors that might influsnc
adoption influence our estimates of reform effects on either expenditur
‘outcomes. Since the main cause of the tort reforms that are the focus o
was nationwide crisis in all lines of commercial casualty insurance, it
that endogeneity of reforms is a seriocus problem (Priest 1987; Rabin 158
However, Camp essler, and Shepherd (19%6) show that the concentrat
physicians an s in a state and measures of states' political envi
correlated lity reforms, and Danzon (1982 sh that the conc i
of lawyers is correlated hoothe ation pald to malpractice
claims and ent of reforms control £ f ] 1
party of e icr, t Tty
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i S in situations volving
ate ries ing elderly would involve an
injury of which the adverse sequences would appear before any statute of
limitations would exclude an injured patient. Nonetheless, statutes of limitations
are the potentially most important reform not included in our study (23 states
shortened their statutes of limitations between 1985 and 1930, and Danzon (1286)
finds that shorter statutes of limitations reduced claims frequency). If our models
are correctly specified, then statute-of-limitations reforms should have no effect
on the treatment intensity and outcome decisions that we analyze. If omitted
reriable bias is a problem, however, statute-of-limitations reforms may show a
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significant estimated effect.
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We ana e cardi

diagnoses permits

policy reforms. Card

medical expenditures
hospitalizations occurs in th
complications are relatively
condition provides both & rel
analyze the presence of defen
medical expendi 2s are larg
enough that st for defe
because BMI entially a
we can ass iether reforms
differentl comparing AMI

In addition, cardiovascular illness 1is likely to be sensitive to defensive medical
pfaCTlC 8. In a ranking of illnesses by the fregquency of and payments to the
malpractice claims that they generate, AMI is the third most prevalent and costly,
behind only malignant breast cancer and brain-damaged infants (PIAA 1993). AMI is
also distinctive because of the severity of medical injury associated wi

£

c
malpractice claims: ﬁonditiOual on a ¢ ; paL ients with AMI su

rares 8.2 on the N

prt

We focus on elderly patients in part becauss no comparable longitudinal microdata
exist for nonelderly U. 8. patient populations. However, there are other advantages
to concentrating on this population. Several studies have documented that claims
rates are lower in the elderly than in the nonelderlv population, presumably
because losses from severe injuries would be smaller given the patients' shorter
expected survival (Weller et al. 1993). This hypothesis suggests that physicians
are least likely to practice defensively for elderly patients. Thus, treatment
decisions and expenditures in this population would be the least sensitive to legal
reforms. Similarly, relatively low baseline incentives for defensive practices and
the relatively high frequency of adverse outcomes in the elderly imply that this
population can provide the most sensitive tests for adverse health effects of
reforms. These considerations suggest that analysis of elderly patients provides a
lower bound on the costs of defensive medicine. In any event, trends in practice
patterns over time have been similar for elderly and nonelderly patients (e.g.,
intensity of treatment has increased dramatically and survival rates have improved
for both groups (Nation Center for Health Statistics 19%4)). Thus, we would
expect the findings for this population to be gualitatively similar to results for
the nonelderly, i1f such a longitudinal empirical analvsis were possible

Table I describss the elder] 1 on with AMI and IED from the y
study. Between 1984 and 1%90 d y AMI population aged slightly
share of males in the IHD population increased slightly, bBut the &Rar
AMI and IHD patients were otherwise relatively stable. The number of
in an annual cohort declined slightly {(from 233,000 to 221,000), while
of IBD patients increased (from 357,000 to 423,000). Changes in real hospital
expenditures in the year following the AEMI or IHD event were dramatic. For example,
one-year average hospital expenditures for AMI patients rose from $10 0 in 1984
to $13,140 in 1890 (in constant 1591 dollars), a real growth rate of
percent per year iese expenditure trends are primar: attrib
intensity. Becau f Medicare's "prospective” hospital nent

© 2005 Thomson/West. No Claim to Ori U.5. Govt. Works.
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13.5 11.6 10.6

1 5.5 4.7 4.3
l-year heart fallure readmit 7.8 6.9 7.7
16,638  s$11,187  $1Z,515

Mean age 74.6 T4.3 74.3
(6.9 (6.8, (6.8)

55.2 53.4 51.4

Black 5.7 5.7 5.8
Rural 30.¢6 30.4 29.7
Sample size 356,717 372,871 381,222
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Second, building on pri on state malpractice laws
(e.g., Sloan, Mergenhage ompiled a comprehensive
database on reforms to s la actice-control policies
that contain‘information 2L pes from 1569 to 1892(8) The
legal regime indicator vari 5 ar efine tha level of liability
imposed on defendants in the baseline is at a hypothe al maximum. (9)
Eight characteristics of state malpractice law, representing divergences from the
baseline legal regime, are summarized in Table IIA. We divide these eight reforms
into two groups of four reforms each: reforms that directly reduce malpractice
awards and reforms that only reduce awards indirectly. "Direct”™ reforms include
reforms that truncate the upper taill of the distribution of awards, such as caps on
damages and the abolition of punitive damages, and reforms that shift down the mean
of the distribution, such as collateral-scurce-rule reform and abolition of
mandatory prejudgment interest. "Indirect" reforms include other refor
been hypothesized to reduce malpractice pressure but only affect aw
for instance, through restricting the range of contracts that can i
between plainti a contingency~fee attorne As discussed in
we chose this d : because the previou erat ot
the impact of direct reforms to be larger npa of indir
TPHYSIELER InCentives through theiy effect mpensation pa d

freguency of malpractice claims. E o ions in the Medicare data set
was matched with a set of two tort ind e & presence or
absence of direct or indirect malp the ir initial
hospitalization.
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for al

claims in which

defendants did not

act_1in cert
Patient compensation Doctors receive Indirect
fund government-administered

excess

malpractice liability

insurance, generally

financed through_a

tax on malpractice

insurance premlumns
Table IIB contains the effective dates for the adoption of direct and indirect
reforms for each of the 50 states. The table shows that a number of states have
implemented legal reforms at different times. For example, 132 states never adopted
any direct reforms, 23 states adopted direct reforms bestween 1985 and 1980, and 18
states adopted direct reforms 1984 or earlier (adoptions plus nonadoptions exceed
50 because some states adopted both before and after 1985y, Similarly, 16 states
never adopted any indirect reforms, 23 states adopted indirect reforms between 1985
and 1990, and 18 states adopted indirect reforms 1984 or earlier. Adoption of
direct and indirect reforms is not strongly related: sixteen states that never
adopted reforms of one type have adopted reforms of the other.
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V. EMPIRICAL RESULTS

Table III previews our basic difference-in- e (DD} analysis by reporting
unadjusted conditional means for expenditure tality for four patient
groups, based on the timing of malpractice xpenditure levels in 1984 (our
base year) were slightly higher in states pas orms between 1985-1287 and
rower=irn-stat &8 gred bet 1288 seline-morialily. Lates. - Wers
slightly lower for AMI and higher for IHD 1 1987 reform states, and
conversely for the 1588-1880 reform states. 2ll, reform states looked
very similar to nonreform states in terms o expenditures and ocutcomes.
States with earlier reforms [pre-1985) had igher base year expenditures
but similar base vear mortality rates. The that expendi g 7th o in
reform states er than in nonreform ing the study g
Altogether, gr s 2 to 6 percent slowe form compared

sreform sta for AMI, and trend £ ; ly greater
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Table IV presents standard DD esti eforms
1985 and 1950 on average expencitur nd is, no
reform effects are included. In thi d e clude
interacted de c effects-for patient age (65-6%, 70-74, 75-7%, 80-
gender, black lack race, and urban or rural residence-and control

ontemporaneoct ical and regulatory changes described previously. F
the four outc ~year hospital expenditures, mortality, and AMI and
readmissions—tw of models are reported. The first set includes com
and year fize ts. The second set, intended to illustrate the average
differences o s that-had adopted reforms before our study began as well as
the sensitivity o e results to a more complete fixed-effect specification,
includes only time and census region effects. As described in Section II, both
specifications are linear, the dependent variable in the expenditure models 1is
logged, all coeffici i e multiplied by 100 and so can be interpretsd
as average effect enditure models) or percentage points (for
cutcomes models), a ors are corrected for heteroskedasticity and
grouping at the sta

(TABULAR DATA IV OMITTED)

The estimates of average expenditure growth rates in both specific s are
substantial showing an increase in real expenditures of over 21 per between
1984 and 21990, The estimated DD effects show that expenditures decli by 5.3
percent in' states that adopted direct reforms relative to nonreforming states. The
corresponding DD estimate of the effect of indirect reforms, 1.8 percent, 1is
positive but small; these reforms do not appear to have a substantial effect on
expenditures. In the region-effect models, the estimated DD reform eflfects are
slightly larger but gualitatively similar. States that adopted reforms prior to our
study period had 1984-1990 growth rates in expenditures that were slightly larger,
by arcund 3 percent. The region-effect model shows that these states as a group
also had slightly higher expenditure levels in 1984. Because these states generally
adopted reforms at least five years before cur panel began, our results suggest
that direct reforms do not result in relatively slower expenditure growth more than
five years after adoption. However, lack of a pre-adoption baseline for and
adoption-time heterogeneity among the early-adopting states, as well as the
sensitivity of the early-adopter/nonadopter differential growth rates to
alternative specifications (as discussed below), complicates interpreting estimates
cf diffe a ly-adopter/nonadopter growth rates as a long-term effect. In any
event, i d the differential 1984-1990 expenditure gro en
sdopt s offset the difference~indifference "levels
total orms always result in a decline in cost growth
percent.

The remainin be ates of
reform effec ra ion rates
with cardiac g g the
results of T ry reform
states: the 1 trends was




1 pe int are

ignif ffer sel

r exa 2 uppe £ odi

on on mortall tag
points. Coupl the estim ure/benet
ratio Ior a h ressure liabl by per additional
oneyear AMI s in 1981 dollars. E 2 ratic based on the upperbound
mortality est anslates into hospital expenditures of over $100 00 per
additional AM or to one ye 10y T st he co sponding region-
effect models y similar. I m ssoc ed th
estimated mor ffects that sult oy outcomes
related to gu life, that recurrent AMI
or heart fail o showed 1o his case,
the point est upper bound for the
estimated eff irect refor for AMI
recurrence an (0.28) perc rt failure.
Again, compared the estimated es are not
substantial.

Table V presents estimated effects of malpractice reforms on IHD expenditures and
cutcomes, with results gualitatively similar to those just described for AMI. IHD
exp@ndi'gres also grew rapidly betwsen 1984 and 1990. Direct reforms led to
somewhat larger expenditure luctions for IED (9.0 percent) and indirect reforms
were again associated with ] smaller increases in expenditures (3.4
percent). The effects of re HD outcomes are again very small: the effect
0f direct reforms on mortal was an average difference of -0.19 percentage
points (95 percent upper co imit of 0.10), and the effects on subseguent
cccurrence of AMI or heart spitalizations were no larger. (1l) Estimates
from the models with region ere very similar. Thus, direct liability
reforms appear to have a re armer effect on IHD expenditures, without
substantial conseguences foI mes

(TABULAR DATA V ILLUSTRATION OMITTED)

is we noted in Section III, the simple average effects of liability reforms
astimated in the DD specifications of Tables IV and V may not capture the dynamic
cffects of reforms. Table VI presents results from model specifications that
estimate reform effects less restrictively. In these specifications we use our
sevenyear panel to estimate short-term and long-term effects of direct and indirect
reforms on expenditures and outcomes, TO determine whether the "shift" effect
implied by the DD specification is adeguate. The models retain ocur state and time
fixed effects. (12}

(TRBULAR DATA VI OMITTED)

We find the same general patterns as in the simple DD models, but somewhat larger
effects of malpractice reforms three to five years after adoption compared with the
short-term effects. In particular, Table VI shows that direct reforms lead to

mrort=termredecstionsoirrAdl wpenditure foapproximatelydolar ent.within tw
yvears of adoption, and that the reduction grows to approximately 5.8 percent three
to five years after adoption. This specification also shows zhat the positive
assocliation between indirect r and expenditures noted in Table IV is a short-
term phenomenon: the long-term on expsnditur i i )

T ant
icat
ence




The resul t ented in
the right half &1 nt
reduction in e 3 and an
8.9 percent re o trast,
mortality tren di t reform d sig ( v by two
years {point es 5 pesrcentage poin srcent upper confidence limit
0.18) or five year ption (point esti 11 percentage points, 95
percent upper confidence limit 0.22). Direct r 15 alsoc have no significant or
substantial effects on cardiac complications, er immediately or later. Indirect
reforms are again associated with small positi ffects on expenditure growth (3.1
percent within two years), but these effects decline over time to a relatively
trivial level (1.4 percent at three to five years). Indirect reforms are alsoc
assoclated with slightly lower mortality rates and slightly higher rates of cardiac
complications, but the size of these effects is very small {(e.g., the upper limit
of the 395 percent confidence interval around the estimated effect of indirect
reforms three to five years after adoption is 0.47 percentage points for AMI
recurrence and 0.29 percentage points for heart failure occurrence’). Thus, the
pattern of reform eifects for IHD 1s again gualitatively similar to that for AMI,
with direct reforms having a somewhat larger effect on expenditures

Taken together, the estima in Tables ugh tently
ado n of direct malpractice reforms be 984 led to
rel r ctiens in hospital expenditu ing od--ac
red more than 5 percent for AMI erce D by £
re on--and that these expenditu cts associ
con effects on mortality or on es icant

We estimated a variety of other models to explore the robustness o
results. We tested the sensitivity of our results to alternative as
ability of state/time interactions. One set of tests rees
random state/time effects to determine whether correlat
~evel of state/time interactions might affect ocur conclusions.
reforms did not differ substantially or significantly wi
ing the model presented in Tables IV and V, estimate
d e effect of direct reforms on ewpenditures for AMI patie
r ra state/tine effects, is -4.9 percent (standard error Z.1)
dire aeforms, estimated effect is -0.6 percent (standard er
estimated DD effect of direct reforms on mortality for AMI patients
for random state/time effects, is 0.15 psrcentage points (standard
for indirect reforms, the estimated affect is -0.19 percentage poin
SrYor uU.3Z) . We obiairied similaYy results for ITHD patients: direct
nega stati ally significant effect on expenditures wi
and estimated effect on mortality, and indirect reforms
I fect on either expenditures or imated
diture growth rates between e and non
n ™ £ cific
o Ters
i errozx of
rate is O SrLOYT
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some models, th road

used did not change our

IV and V excluding cont T

estimate: effect of direct reforms s is -5.1
percent (standard error is 0.44). For i rec est DD effect is
3.3 percent (standard error is 0.40). In additi ! fere 1984~-1990
growth rates between early-reforming and nonreforming states changes sign from
positive to negative for enacting direct reforms before 1885 (Table IV: 3.1 percent
with legal environment controls, -3.1 perceﬁt without them). The difference in
growth rates for states enacting indirect reforms before 1985 remains about the
same (Table IV: 2.8 percent with legal environment controls,. 3.5 percent without
them). These two specification checks, taken together, underscore the points made
by Tables IV and V. Direct reforms reduce expenditure growth without incvaasﬁng
mortality, indirect reforms have no substantial effect on either expenditures or
mortality, and differential 1984-1990 expenditure growth rates for early-adopting
states are not robust estimates of the long-term impact of reforms.

Finally, we reestimated the models in Tables IV and V including controls for
statute-of-limitations reforms. Statute-of-limitation reforms have a very small
positive effect on expenditures and no effect on mortality, which is consistent
with their cl i as an indirect reform. Using the models presented in
Tables IV and V, sta of-limitations reforms are associated with a 0.96 percent
increase in expenditures for AMI patients (standard error is 0.46), and a 0.003
percentage point increase in mortality (standard error is 0:28). Inclusion of
statute-of-limitation reforms did not substantially alter the estimated DD effect
of either direct or indirect reforms: for AMI patients the estimated effect of
direct reforms went from -5.3 percent (Table IV) to -5.5 percent, and the estimated
effect of indirect reforms remained constant at 1.8 percent {(Table IV).

To explore the sources of our estimated reform sffects more completely, we
estimated additional specifications that analyzed effects on use of intensive
cardiac procedures such as cardia catheterization, that used alternative
soecificatlo“s of time-since-adoption and calendar-year effects, and that estimated
the effects of each type of tort reform separately (see Table IIA). These
specifications produced results consistent with the simpler specifications reported
here for both AMI and IHD. Specifically, reforms with a desterminate, negative
direct impact on liability led to substantially slower expenditure growth, somewhat
less growth in the use of intensive procedures (but smaller effects than would
explain the expenditure difference uggesting less intensive treatments were 2180
sffectredyyrapd no-corrseguentialb-ef ebadity

YVI. POLICY IMPLICATIONS

We have developed evidence on the existence and "defensive" medical

lces by studying the consequences of reform al liability on
care expenditures and cutcomes for heart elderly. These
pr de a critical extension to the existi literature on the
of reforms. P t gnificant effects of
& 2005 No Claim to Crig. U.5. . Works.
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Our analysis indicates that reforms that directly limit liability--caps on damage
awards, abolition of punitive damages, abolition of mandatory prejudgment interest,
and colla eral-source-rule reforms--reduce hospital expenditures by 5 to § percent
within three to five years of adoption, with the full effects of reforms reguiring
several years to appear. The effecLs are somewhat smaller for actual heart attacks
than for a latively less severe Fﬁrm of heart disease (IHD), for which more
patients may have "marginal’ indications for treatment. In contrast, reforms that
limit liability only indirectly--caps on contingency fees, mandatory periodic
payments, joint-and-several liability reform, and patient compensation funds--are
not assoclated with substantial e ‘ ithe penditures or outcomes, at
least by several vears after adop e of ref to a
conseq i i nces in mort o c
s we sly, the e
direct $500, 000 p
ratios Is and hea
for outcome effects are generally
$100,000 per additiocnal one-yesar s e mal
reforms have had effects on other valued poss
must be weighed against the absence of é@ny substan rtal
principal cardiac complications that are correlate life
the current level of malpractice pressure, liabili mnore
in terms cof award limits are & very costly approa lth
outcomes.

Appreoximately 40 percent of patients with cardiac disease were affected by direct
reforms between 1284 and 199%0. Based on simulations using our effect estimates, we
conclude Lhas if reforms directly limiting malpractice liability had been applied

throughout the United States during this period, expenditures on cardiac disease
would have been around $450 million per year lower for each of the first two years
after adoption and close to $600 million per year lower for each of years three
through five after adoption, compared with nonadoption of direct reforms.
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