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Twenty-eight states have laws
that limit payments in malprac-
tice cases, and several studies
indicate that these laws reduce
the frequency and severity of
malpractice claims and lower
premiums. Moreover, propo-
nents believe that such laws
reduce health care expenditures
by reducing the practice of
defensive medicine. However,
there is a dearth of empirical ev-
idence about the impact of these
laws on the cost of health care.

We used multivariate mod-
els and relatively recent data to
estimate the impact of state

tort reform laws that directly
limit malpractice damage pay-
ments on health care expendi-
tures. Estimates from these
models suggest that laws lim-
iting malpractice payments
lower state health care expen-
ditures by between 3% and 4%.
(Am J Public Health. 2006;96:
1375–1381. doi:10.2105/AJPH.
2005.077883)

THE 2 KEY FUNCTIONS OF
our medical malpractice system
are to compensate victims of
negligent care and to provide

appropriate incentives for health
care professionals to supply safe
and efficient care.1,2 Yet our
medical malpractice system
rarely compensates individuals
who suffer injuries through med-
ical negligence, and it often com-
pensates those who suffer in-
juries unrelated to medical
negligence. A landmark Harvard
University study of malpractice
claims in New York State found
that only 2% of negligent in-
juries resulted in a claim and
that only 17% of claims involved
a negligent injury.3,4

Moreover, there is concern
that the most damaging attribute
of our medical malpractice sys-
tem is not that it fails to compen-
sate victims or to deter poor per-
formance but that it promotes
the practice of “defensive medi-
cine.” In its 1994 report on med-
ical malpractice and the practice
of defensive medicine, the Office
of Technology Assessment wrote,
“For more than two decades
many physicians, researchers,
and government officials have
claimed that the most damaging
and costly result of the medical
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TABLE 1—States With
Caps on Malpractice
Awards for Noneconomic
Damages: United States,
1975–2005

Years With 
Any Cap

Alabama 1987–1991
Alaska 1986–
California 1975–
Colorado 1986–
Florida 1988–1991,

2003–
Georgia 2005–
Hawaii 1986–
Idaho 1990–
Illinois 1995–1997,

2005–
Indianaa 1975–
Kansas 1988–
Louisianaa 1975–
Maryland 1986–
Massachusetts 1986–
Michigan 1986–
Mississippi 2002–
Missouri 1986–
Montana 1995–
Nevada 2002–
New Hampshire 1977–1980
New Mexicoa 1976–
North Dakota 1995–
Ohio 1975–1994,

1997–1999,
2003–

Oklahoma 2004–
Oregon 1987–1999
South Carolina 2005–
South Dakota 1986–
Texas 1977–1988,

2003–
Utah 1986–
Virginiaa 1976–
Washington 1986–1988
West Virginia 1986–
Wisconsin 1985–2005

Note. Open ranges indicate the
continued presence of caps.
a Cap on total damages; current as
of October, 2005.

malpractice system as it has
evolved in the United States is
the practice of defensive medi-
cine: the ordering of tests, proce-
dures, and visits, or avoidance
of certain procedures for patients
because of concern about mal-
practice liability risk.”5

In order to reduce the cost of
defensive medicine and to make
malpractice insurance more af-
fordable, many physicians, legis-
lators, and others support laws
that limit damage payments in
medical malpractice cases.6,7 Sup-
porters maintain that escalating,
multimillion-dollar awards are
driving premium increases and
that restricting malpractice pay-
ments will lower health care ex-
penditures by reducing the prac-
tice of defensive medicine.8

Opponents maintain that rapidly
increasing malpractice premiums
are in large part a consequence
of insurance companies trying to
offset the costs of ill-advised busi-
ness decisions and declining in-
vestment income.

Opponents also note that in
most geographic areas there are
only a few malpractice insurers,
and they argue that insurers are
able to maintain artificially high
prices as a result of the limited
competition. They also maintain
that underwriting cycles for mal-
practice insurance have been too
severe especially because claims
payments have significantly ex-
ceeded claims costs for most re-
cent time periods.9

Others offer different reasons
for rapidly escalating malpractice
premiums and for the volatility
in the market for malpractice in-
surance.10,11 Some maintain that
high premiums results from the

risk distribution of malpractice
claims (i.e., they argue that there
is more uncertainty about the
number and size of malpractice
claims than there is in other lines
of business) and the long average
time period for claims settlement
periods (i.e., the long time period
between when a claim is filed
until it is settled).12 Thus, it is rea-
soned that insurers must continu-
ally increase premiums to main-
tain large reserves in an effort to
support future claim payments.

At present, there are 28 states
with laws that limit damage pay-
ments in malpractice cases
(Table 1) (Alaska, California, Col-
orado, Florida, Georgia, Hawaii,
Idaho, Illinois, Indiana, Kansas,
Louisiana, Maryland, Massachu-
setts, Michigan, Mississippi, Mis-
souri, Montana, Nevada, New
Mexico, North Dakota, Ohio,
Oklahoma, South Carolina, South
Dakota, Texas, Utah, Virginia,
and West Virginia).13–16 In addi-
tion, there have been determined
efforts to pass legislation limiting
damage payments in malpractice
cases in Pennsylvania, New Jer-
sey, and Connecticut.17–19

We estimated the impact of
state tort reform laws that di-
rectly limit malpractice damage
payments on all health care ex-
penditures in a state. This is the
first empirical study of the im-
pact of such laws on state health
care expenditures. Our study
combined 1984, 1988, 1994,
and 1998 data on state health
care expenditures with data on a
variety of other state characteris-
tics including information about
state tort reform law. Multivariate
regression analysis was used to
estimate equations explaining

health care expenditures per ca-
pita where the state was the unit
of observation.

Several studies have shown
that state tort reform laws di-
rectly limiting payments in med-
ical malpractice cases reduce the
frequency and severity of mal-
practice claims and lower premi-
ums.8 Moreover, proponents be-
lieve that the passage of such
laws reduces health care expendi-
tures because the laws reduce the
practice of defensive medicine.

BACKGROUND

The Cost of Defensive
Medicine

Most studies of the cost of de-
fensive medicine are based on
physicians’ responses to questions
about their underlying motivation
for providing certain procedures
and services.20,21 There are a
few studies, however, based on
cost and utilization data.22–24 Yet
these are dated and they examine
only a few procedures and condi-
tions. By and large, both types of
studies have found evidence sup-
porting the existence of defensive
medicine, and some have found
that the scope and extent of de-
fensive medicine is greater in
areas with high malpractice claim
rates and high premiums.

In the first widely cited study
of the cost of medical malpractice,
Reynolds and colleagues25(p2772)

used data from the American
Medical Association’s 1984 Socio-
economic Monitoring System.
This is a telephone survey of a
nationally representative sample
of nonfederal physicians, and phy-
sician respondents to the Socio-
economic Monitoring System in
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1984 indicated that because of
the threat of malpractice litigation,
they prescribed 2.2% more phar-
maceuticals, scheduled 2.6%
more follow-up visits, spent 2.9%
more time with patients, and spent
2.4% more than they would have
without this threat. From these
data, Reynolds and colleagues
calculated that the cost of these
practices designed to reduce the
likelihood of being sued for mal-
practice was equal to 14.1% of
physicians’ revenue in 1984.

The Impact of State Laws
Limiting Malpractice Awards

Most studies indicate that state
tort reform laws directly limiting
payments in medical malpractice
cases reduce the frequency and
severity of malpractice claims,
and most also indicate that they
lower premiums. The General
Accounting Office concluded that
“limited available data indicate
that rates of growth in malprac-
tice premiums and claims pay-
ments have been slower on aver-
age in states that enacted certain
caps on damages for pain and
suffering—referred to as non-
economic damage caps—than
in states with more limited re-
forms. . . . For example, from
2001 through 2002, average
premium rates rose approxi-
mately 10% in states with
noneconomic damage caps of
$250000 compared with ap-
proximately 29% in states with
more limited tort reforms.”26(p6)

Confirmatory evidence of the
impact of these laws on malprac-
tice premiums is provided in a re-
cent study by Thorpe,12 who used
data from the National Associa-
tion of Insurance Commissioners

for the years 1995 through
2001. Thorpe found that mal-
practice premiums in states with
laws capping malpractice pay-
ments were 17.1% lower than in
states without such laws.

Although there are a number
of studies of the impact of tort re-
form laws on the frequency and
severity of claims and on mal-
practice premiums,27–29 there is
only 1 study of the impact of
laws that directly limit payments
in malpractice cases on health
care expenditures.30 In that study,
Kessler and McClellan addressed
the impact of these laws on the
cost of hospital care for Medicare
patients with acute myocardial in-
farction or ischemic heart disease
in 1984, 1987, and 1990. They
used data on hospitalizations re-
lated to these causes in the year
after the heart event along with
data on state tort reform legisla-
tion to estimate the impact of
these laws on hospital costs, mor-
tality rates, and serious cardiac
complications. They found that
health care expenditures for
Medicare patients with acute my-
ocardial infarction in states with
a law directly limiting damage
payments were 5.3% lower than
those of similar patients in states
without such laws. The corre-
sponding figure for ischemic
heart disease patients was 9.0%.
Although the cost of hospital care
for Medicare patients with an
acute myocardial infarction or is-
chemic heart disease is consider-
able, it accounts for only 1% of
national health expenditures.30

Kessler and McClellan30 also
found that these laws had no
impact on mortality rates or 
serious cardiac complications.

They concluded that malpractice
liability reforms that directly
limit awards result in sizable
cutbacks in the rate of growth
of the cost of treating cardiac
illness in the elderly with no
noticeable diminution of health
outcomes, including morbidity
and mortality.30(p388)

METHODS

The empirical analysis in this
study was based on the premise
that 1 of the factors affecting the
cost of defensive medicine in a
state is its legal environment. It
was hypothesized that physicians
are less likely to order tests, pre-
scribe medications, and provide
services in order to reduce the
likelihood of being sued in states
with a law limiting their exposure
to damages.

The key independent variable
in this study was whether or not
a state had a cap on nonecono-
mic damages in a given year
(Table 1). In order to adjust for
other types of liability reforms,
we included variables for collat-
eral source reform (which pre-
vents payments for damages that
have been compensated from
other sources), for joint and sev-
eral liability reform (which places
a party at risk only for the share
of the total settlement that corre-
sponds to that party’s level of re-
sponsibility), and for punitive dam-
age caps (which limit payment to
punish a defendant for intentional
or malicious misconduct).

A variety of factors were in-
cluded in our model. Physicians’
availability was measured by the
number of active, nonfederal
physicians practicing in each

state per 100000 civilian resi-
dents, and it was assumed that
states with more physicians
would have higher health care
expenditures. States with higher
personal incomes were assumed
to have a greater demand for
health care services and higher
health care expenditures. For this
reason, we included personal in-
come in our model. Similarly, it
was assumed that states with
higher unemployment rates were
likely to have lower demand for
health services and that this
would result in lower health care
expenditures. For this reason, we
included a state’s unemployment
rate in our model.

We assumed that health care
expenditures in states that were
sparsely populated were less than
those in states that were densely
populated because physicians and
patients had to travel longer dis-
tances to provide or seek care.31

For this reason, we included a vari-
able that measured the number of
citizens (measured in thousands)
per square mile for each state.

The proportion of persons
working on farms was assumed
to be negatively related to the
demand for health services.32,33

Farm workers are more likely to
lack insurance and receive low
wages and thus, were expected
to have little disposable income
to spend on health care services.31

Consequently, a variable measur-
ing the percentage of the state
domestic product (i.e., a measure
of the value of goods and ser-
vices produced within a state)
attributable to farm activities was
included in the model. We also
included the proportion of resi-
dents without health insurance
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and the proportion of residents
enrolled in a health maintenance
organization. We anticipated that
each of these variables would be
inversely related to health care
expenditures per capita.34,35 In
addition, we included a variable
measuring the number of deaths
per 1000 residents to adjust for
the health and age of the state’s
population.

At one time, each state was re-
quired to have a certificate of
need (CON) program to curtail the
construction of unnecessary health
care facilities and the acquisition
of costly equipment that provided
minimal improvements in patients’
health. However, the mandated
federal CON program was re-
pealed effective January 1, 1987,
and today 36 states have CON
laws.36 We included a variable in-
dicating the existence of a state
CON law in our model because
CON laws may affect health care
expenditures as well as the com-
position of health care facilities
and services available in a state.37

Data
Information about state med-

ical liability laws was obtained
from the National Conference of
State Legislatures,38 the Ameri-
can Tort Reform Association,39

and publications of a large law
firm.40 The National Conference
of State Legislatures provides a
listing of all state medical liability
laws by state that includes the
type of reform implemented
(e.g., limit on economic and
noneconomic damage awards)
and the specific legislation that
enacted this reform. In 1994, the
American Tort Reform Associa-
tion created a publication that

displayed the status of each state
law on medical liability. This
publication has been updated
several times since that time, and
it is currently available on the as-
sociation’s Web site40 (http://
www.mcandl.com/states.html).
McCullough, Campbell & Lane is
a large general practice law firm
located in Chicago with a spe-
cialty in insurance law, and this
firm publishes a compendium of
all legislation relating to medical
malpractice for each state.40

These data sources were used
to ascertain the date of the legis-
lation enacting state laws that
limit damage awards in medical
malpractice cases (Table 1). The
variables “any cap” and “years
since cap was adopted” were de-
rived from this information. In
addition, these data resources
were used to construct the 4 var-
iables: indicating the existence of
a collateral source rule, prejudg-
ment interest reform, joint and
several liability, and caps on
punitive damages.

Data on personal health care
expenditures were acquired from
the Centers for Medicare and
Medicaid (US Department of
Health and Human Services),
and data on the population of
each state and the number of
square miles in each state were
obtained from the US Census
Bureau (US Department of Com-
merce). Data on state unemploy-
ment rates were obtained from
the US Department of Labor’s
Current Population Survey. Data
on mean state per capita income
were obtained from the US 
Bureau of Economic Analysis
(US Department of Commerce)
as published in various issues of

the Survey of Current Business.42

Data on the proportion of the
state domestic product attributa-
ble to farm income were ob-
tained from reports issued by the
National Agricultural Statistics
Service and the Economic Re-
search Service of the US Depart-
ment of Agriculture. The number
of hospital beds in each state was
obtained from the American
Hospital Association in various
issues of its publication Hospital
Statistics.42–45 The number of ac-
tive, nonfederal physicians prac-
ticing in each state was obtained
from various issues of the Ameri-
can Medical Association’s publi-
cation Physician Characteristics
and Distribution in the U.S.46–49

Statistical Analyses
The chief independent vari-

ables in our analyses were
whether or not a state had a cap
on noneconomic damages in a
given year and the number of
years since enactment of this
law. And, because we were con-
cerned about the effect of state
laws limiting damage awards on
health care expenditures, the use
of the state as a unit of observa-
tion was reasonable. In order to
estimate the impact of state laws
limiting damage awards on
health care expenditures, we
used data from a time series of
cross-sectional units (i.e., panel
data), and we collected data on
each of the variables in our
analyses for 4 points in time
(1984, 1988, 1994, and 1998).

We tested our model for cross-
sectional heteroscedasticity and
autocorrelation.50 We found no
evidence of heteroscedasticity.
However, we found that the

Durbin–Watson statistic was statis-
tically significant in each equation.
Consequently, we employed a first-
order autoregressive error struc-
ture with simultaneous correlation
between cross sections.51 The co-
variance matrix was calculated by
a 2-stage procedure that resulted
in the estimation of model regres-
sion parameters by the generalized
least squares method.50

We estimated our model with
the absolute value of a state’s per
capita health expenditures as the
dependent variable and then
used the natural logarithm of a
state’s per capita health expendi-
tures as the dependent variable.
We estimated both specifications
using a dichotomous cap variable
reflecting the existence of a cap
law in a state, and then we esti-
mated the model using a vari-
able that measured the number
of years that a cap law had been
in place in the state. We used
both forms of the independent
variable because it was possible
that the impact of cap laws might
reflect both the existence of the
law and the number of years
since its enactment. We included
a time variable because there
might be time-specific factors af-
fecting the growth in health care
expenditures.

RESULTS

The means of the variables
in our analyses are reported in
Table 2. The coefficients of the
estimated equations and their
standard errors are reported in
Tables 3 and 4. We found that
the coefficients of the economic
caps variable were statistically sig-
nificant in each of the equations
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TABLE 2—State Data: Variable Means (1984, 1988, 1994, and
1998 data; n=196 [Alaska excluded])

Mean

Annual health care expenditures per capita, $ 2863

Number of physicians per 100 000 residents 218

Deaths per 1000 residents 8.66

Hospital beds per 100 000 residents 402

Percentage of population unemployed 5.53

Population per square mile of land area 716.33

Personal income per capita, $ 13 158

Farm income as percentage of state domestic product 2.90

Percentage of population without health insurance coverage 15.15

Percentage of population enrolled in a health maintenance organization 13.57

State law capping damage awards in malpractice cases (1 = yes, 0 = no) 0.29

Years since state law capping awards for states with a cap 6.77

TABLE 3—Impact of Malpractice Award Caps on Health Care Expenditures per State Resident (State
Data From 1984, 1988, 1994, and 1998 data; n=196)

Equation (1) AR(1) Equation (2) AR(1) 
Explanatory Variable Coefficient (SE) Coefficient (SE)

Caps on punitive damage law 3.99 (48.64) –12.64 (50.09)
Collateral source reform law –22.81 (41.65 –23.07 (42.52)
Joint and several liability reform law –67.93 (45.02) –77.89 (44.92)
Certificate of need law 32.36 (44.18) 38.83 (45.77)
Deaths per 1000 residents 16.57 (10.29) 8.17 (20.28)
Hospital beds per 100 000 residents 1.57* (0.20) 1.60* (0.20)
Unemployment rate (percentage of civilian noninstutionalized population) 16.19 (10.29) 12.24 (10.33)
Population density (population in thousands of residents per square mile) 0.062* (0.020) 0.063* (0.020)
Income (personal income per capita in thousands of dollars) 0.020* (0.002) 0.021* (0.002)
Farm income as percentage of state domestic product –13.87 (7.42) –13.63 (7.85)
Physicians per 100 000 residents 2.79* (0.46) 2.71* (0.51)
Health insurance (percentage of population without health insurance) –0.28 (4.38) 2.36 (4.75)
Percentage of population enrolled in a health maintenance organization 7.62* (1.95) 7.97* (2.00)
Existence of state law capping damage awards in malpractice cases –95.65* (40.48) . . .
Years since state law capping awards in malpractice cases . . . –13.60* (5.24)

Total R2 0.95 0.95

Note. AR(1) = first-order autoregressive error structure. Estimates were generated with SAS software, version 8 (SAS Institute, Cary, NC).
*Statistically different from zero at the .05 level. Coefficients and standard errors for intercept and time variables excluded.

reported in Tables 3 and 4. Co-
efficients of the other reform vari-
ables were not statistically signifi-
cant except for the coefficients of
the joint and several liability re-
form variables in Table 3.

The coefficient of the eco-
nomic caps variable was −96 in
equation (1), where the depen-
dent variable was health expen-
ditures per capita and the policy
variable was dichotomous and

equal to 1 for states with a cap
law. This implies that states with
such laws experienced average
per capita health expenditure
levels that were 3.4% ($96/
$2863) lower than those in
states without such laws. The co-
efficient in equation (2) (the
equation that measures the im-
pact of the number of years since
a state passed a law capping
awards in malpractice cases on
health care expenditures per resi-
dent in the state) for the variable
measuring the number of years
since the adoption of a state law
that directly limits the level of
payment in a malpractice case
was −13.6, and the mean num-
ber of years since adoption was
6.77 years (Table 2), so the
mean reduction in health expen-
ditures due to caps was equal to
$92 per capita.

The dependent variable for
equations in Table 4 was the nat-
ural logarithm of state health ex-
penditures per capita. The coeffi-
cient for the variable indicating
the existence of a state law that
directly limited the level of pay-
ment in a malpractice case was
−0.032 in equation (3), where
the policy variable was dichoto-
mous. This implies that states
with such laws experienced
average per capita health expen-
diture levels that were 3.25%
(e .032 – 1) lower than those in
states without such laws. The co-
efficient in equation (4) for the
variable measuring the number
of years since the adoption of a
state law that directly limits the
level of payment in a malpractice
case was −0.048, and the mean
number of years since adoption
was 6.77 years, so the mean re-
duction in health expenditures
due to caps was equal to 3.31%
([e .048 − 1]×6.77=0.49×6.77).

Coefficients for the following
variables were statistically signif-
icant in at least 1 equation: joint
and several liability reform law,
hospital beds per 100000 resi-
dents, population density, in-
come (personal income per ca-
pita in thousands of dollars),
physicians per 100000 resi-
dents, health maintenance
organizations (percentage of
the population enrolled in a
health maintenance organiza-
tion), and the dummy variables
for the time periods. The signs
of the coefficients for statistically
significant nonregulatory vari-
ables in Tables 3 and 4 were
consistent with expectations,
with a single exception. The co-
efficients for the proportion of
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TABLE 4—Impact of Malpractice Award Caps on Log of Health Care Expenditures Per State Resident
(State Data from 1984, 1988, 1994, and 1998 data; n= 196)

Equation (3) AR(1) Equation (4) AR(1) 
Explanatory Variable Coefficient (SE) Coefficient (SE)

Caps on punitive damage law –0.026 (0.021) –0.032 (0.20)
Collateral source reform law 0.0002 (0.0156) 0.0025 (0.0154)
Joint and several liability reform law –0.043* (–0.021) –0.044* (0.020)
Certificate of need law 0.027 (0.019) 0.024 (0.018)
Deaths per 1000 residents 0.006 (0.009) 0.0035 (0.008)
Hospital beds per 100 000 residents 0.0005* (0.0001) 0.0005 0.0001)
Unemployment rate (percentage of civilian noninstutionalized population) 0.013 (0.007) 0.010 (0.005)
Population density (population in thousands of residents per square mile) 0.0001* (0.00003) 0.00007* (.00002)
Income (personal income per capita in thousands of dollars) 0.00005* (0.00002) 0.00007* (.00001)
Farm income as percentage of state domestic product –0.0018 (0.0034) –0.0013 (0.0036)
Physicians per 100 000 residents 0.0012* (0.0003) 0.0011* (0.0002)
Health insurance (percentage of population without health insurance coverage) 0.0018 (0.0024) 0.0025 (0.0026)
Percentage of population enrolled in a health maintenance organization 0.001 (0.001) 0.0014 (0.0008)
Existence of state law capping damage awards in malpractice cases –0.032* (0.016) . . .
Years since state law capping awards in malpractice cases . . . –0.0048* (0.0021)
Total R 2 0.94 0.94

Note. AR(1) = first-order autoregressive error structure. Estimates generated with SAS/STAT software, version 8 (SAS Institute, Cary, NC).
*Statistically different from zero at the .05 level. Coefficients and standard errors for intercept and time variables excluded.

residents enrolled in a health
maintenance organization in
Table 3 are positive and statis-
tically significant.

DISCUSSION

Our study used information
about state attributes at 4 points
in time to estimate the relation
between state tort reform laws
that cap noneconomic damage
payments in malpractice cases
and health care expenditures per
capita. In each of these models,
the coefficient for the variable re-
flecting laws that cap noneco-
nomic damage payments in mal-
practice cases was negative and
statistically significant, and in each
of these models the coefficient for
the variable reflecting cap laws
was between 3% and 4%.

Our model includes data from
both before and after the enact-
ment of cap laws in 15 states,
and our model includes variables
adjusting for other types of liabil-
ity reforms as well as CON legis-
lation. Our findings are consis-
tent with those of Kessler and
McClellan,30 and the robustness
of our findings across a variety
of specifications provides reason-
ably strong support for the argu-
ment that laws capping non-
economic damage payment
reduce health care costs.

Nevertheless, our analyses
have limitations. First, there are
other types of state laws that
may affect health care expendi-
tures (e.g., some states have
passed laws that permit awards
in malpractice cases to be made
over a period of time). Second,

there are factors other than those
included in our model that affect
health care expenditures (e.g.,
there is evidence that people’s at-
titudes toward health care affect
their use of care, and there is no
variable in our analyses measur-
ing attitudes toward health
care).52 And third, this study em-
ployed state data, and thus, there
may be problems with aggrega-
tion bias (i.e., the relations that
exist at the individual level may
be obscured when measured for
a large group).51

Future studies should include
more variables and use data
from other sources and from
different time periods. Further-
more, future studies should
focus on important questions
such as whether or not the
level at which damages are

capped is related to health care
expenditures and whether or
not reductions in health care
spending attributable to these
laws are related to poorer
health outcomes. It is also im-
portant to examine variations in
the effectiveness of these laws
across states because such
knowledge would assist policy-
makers in determining the opti-
mal levels for damage caps for
their state.
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