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Abstract
One explanation for increases in health care costs has been malpractice lawsuits. States have introduced
several types of tort reforms to control increases in health care costs. This paper adds to the literature
by examining how the differences in joint and several liability (JSL) reforms affect the state-specific growth
rate in health care expenditures. Additionally, the paper addresses the potential for a fundamental differ-
ence between states that pass different types of liability reforms. The results show that JSL reforms that
limit joint liability based on percentage of blame have statistically and economically significant impacts
on health care expenditure growth rates.
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For policymakers, determining how to bend the cost curve of health care down is an incredibly
important task. Health care costs in the United States have increased to 17.9% of GDP in 2013
and are projected to increase as a proportion of GDP, to 19.6% in 2021 (National Health
Expenditure Projections, 2011–2021, 2012). Health care costs have increased much faster in
the United States than the OECD average than in other major industrialized countries, and
the U.S. cost curve for medical expenses lies above the cost curves for other major industrial
nations (Kaiser Family Foundation, 2011).

As a result of rising health care costs, policymakers have enacted different policy prescriptions
to bend the health care cost curve downward. A frequently proposed solution is the passage of
several different types of tort reforms. For example, both the Bush and Obama administrations
have discussed the importance of a federal tort reform law to control cost growth (Born et al.,
2006; Mello et al., 2010). In 2009, the Congressional Budget Office advocated tort reform in a
letter to Sen. Orrin Hatch (Congressional Budget Office, 2009) and the American Medical
Association (AMA) and other professional organizations advocated tort reform in a letter to
President Obama in 2009 (American Medical Association, 2009). Several states have implemen-
ted various tort reform laws (Avraham, 2011). Moreover, economists have repeatedly evaluated
the effectiveness of such tort reform laws in containing health care costs (Kessler and
McClellan, 1996; Di Matteo and Di Matteo, 1998; Viscusi and Born, 2005; Avraham et al.,
2009; Sloan and Shadle, 2009; Avraham and Bustos, 2010; Paik et al., 2012). These studies
have approached the questions from several different perspectives but have failed to reach a con-
sensus. Furthermore, both economic and legal literatures examine only the presence of liability
reforms; however, these reforms to liability rules are written in several different ways. It is plaus-
ible the differences in the details are assigned to states as-if randomly and have differential effects
on health care spending growth. The following analysis suggests the details of the laws may have
significantly different effects on health care spending growth and these effects may be causal.
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Additionally, this paper also uses several different strategies, including placebo regression analysis
and leading variables, to support the robustness of the initial results.

1. Tort reform and health care costs
Tort reform laws vary considerably across the states, and dissimilarities in these provisions may
have different effects on health care expenditure growth. The literature discusses different types of
tort reforms including caps on total damages, caps on non-economic damages, caps on punitive
damages and joint and several liability (JSL) reforms.1

State-level tort reforms are diverse; however, current discussions of tort reforms have centered
around decreasing health care costs by decreasing medical malpractice premiums paid by physi-
cians and reducing the amount of ‘positive’ defensive medicine (Avraham and Bustos, 2010).
Throughout the last 50 years, these reforms have taken many different forms. Hennesy and
O’Neill (2004) discusses the following types of reforms related to medical practice: periodic pay-
ment reform, collateral source reform, damage caps, JSL rule reforms, contingency fee reform,
arbitration, pre-judgment protocols, a statute of limitations for claims and state-based physician
compensation funds. Similar to Hennesy and O’Neill (2004), I describe some of these reforms in
Table 1. This paper seeks to evaluate only the effects of changes to JSL rule reforms.

Additionally, there are also indirect goals of tort reform. By decreasing the likelihood of being
the defendant in a tort lawsuit, proponents of tort reform claim doctors will be less likely to
engage in ‘defensive medicine’, medical procedures with very few likely health benefits and
very high financial costs only to prevent future malpractice claims (Kessler and McClellan,
1996). Therefore, there are many different mechanisms by which tort reform can affect health
care costs and charges in the economic theory. Furthermore, these mechanisms have divergent
effects on health care spending.

A large portion of the research about the effects of tort reform investigates the effects of dam-
age caps. First, Kessler and McClellan (1996) use 3 years of Medicare claims to investigate the
effect of damage caps on individual medical expenditures. In 1984, 1987 and 1990, they show
the implementation of damage caps has a negative effect on medical expenditures, while having
no impact on measures of health outcomes.

These authors show a similar result in their 2002 paper reviewing the effects of damage caps
on expenditures and health outcomes for elderly cardiac patients. Using Medicare data from 1984
until 1994, Kessler and McClellan (2002) investigate the effects of tort reform and managed care
to show that damage caps have a significant negative effect on hospital expenditures.

However, other research has investigated the impact of JSL tort reforms. JSL reform is an
attempt to link liability directly to individual actors. Traditionally, medical liability has been
viewed as joint liability (JL), meaning any entity or individual associated with the injury can
be held fully liable for all damages. This allows plaintiffs to sue ‘deep pocket’ actors, such as hos-
pitals, for full damages even though they may have had very little to do with the specific harm.
For example, under a regime of JL, a plaintiff could sue only the hospital and receive full payment
for all damages. Under a several liability (SL) reform, the plaintiff would have to sue every actor
involved in the malpractice to collect full payment for damages. JSL reforms use several methods
of limiting the application of JL and mandating the application of SL in a variety of situations.

Furthermore, Currie and MacLeod (2006) and Carvell et al. (2012) investigate the effects of JSL
reform on pregnancy complications and accidental death rates. This research demonstrates that
liability reform reduces pregnancy complications and reduces accidental death rates, suggesting
tortfeasors take more care under regimes of SL. The authors conclude that doctors, knowing
they must be sued for the plaintiff to collect full damages, are more careful. This argument
does not rely on defensive medicine or an increase in the number or amount of malpractice
claims, but instead on an actual decrease in medical malpractice.

1A more extensive literature review is included in the appendix in Table A1.
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Researchers have also considered the effects of JSL reform on other outcomes. Avraham (2007)
shows JSL reduces the number of malpractice payments made. Furthermore, Avraham and
Schanzenbach (2010) and Avraham et al. (2010) show JSL reform deceases the rate of individuals
covered by private insurance companies but also reduce insurance premiums by 1–2%, respect-
ively. Additionally, Viscusi and Born (2005) show JSL also decreases malpractice insurance com-
pany loss ratios and can increase malpractice insurance company profits. They conclude this
means malpractice companies are paying a smaller amount to plaintiffs in malpractice lawsuits.
Lastly, Sloan and Shadle (2009) show JSL reform may decrease Medicare payments for hospita-
lizations; however, this finding was not robust to multiple specifications. These authors also sug-
gest JSL must have an impact on health care costs. They induce the JSL reforms must decrease
health care costs because malpractice payments are fewer and smaller and insurance premiums
are decreasing. However, there is no direct evidence for this claim.

Despite several JSL reform studies, none of the existing research attempts to provide any direct
evidence about health care costs or insight into the differential effects of different types of JSL
reforms. This paper builds on previous research by directly addressing costs by using the growth
rate of health care costs and examining the effects of different types of JSL reforms. States have
implemented JSL by banning JL, limiting the circumstances in which JL can be applied, and
defining ‘fair-share’ liability laws.2

2. Data and empirical methods
I assembled panel data for states for 1996–2009 from a variety of different sources. The primary
dependent variable is the annual percentage growth in personal health care by state. These data
were collected from the 2011 Health Expenditures by State of Residence database from the Kaiser
Family Foundation State Health Facts (http://kff.org/statedata/). State income data were collected
from the Bureau of Economic Analysis. The demographic variables for the states were collected
from the U.S. Census Bureau (2012). Health status variables that may affect health care expendi-
tures were collected from the CDCs Behavioral Risk Factor Survey. Finally, data about the type
and timing of tort reforms were found in the Database of State Tort Law Reforms 4th Edition

Table 1. Description of tort reforms

Reform Description

Arbitration Allows or mandates arbitration in medical malpractice suits

Collateral source Damages are reduced by all or part of the value of additional compensation
payments associated with the harm

Contingency fee Limit on the proportion of the award available to a lawyer upon conclusion of
the suit

Damage caps (non-economic,
punitive, total)

Dollar limits on the damage caps permitted by law; these may include caps on
non-economic damages, punitive damages and/or total damages

Joint and several liability rule Limits on the proportion of damages payable by individual tortfeasors
depending on degree of fault

Periodic payment Allows or mandates damages be paid over time as an annuity

Physician compensation fund State administered malpractice insurance fund to pay damages above and
beyond some limit

Pre-judgment Requires a pre-trial screening for merit

Statute of limitations Malpractice claims must be made within a maximum number of years of the
harm

2Table A2 presents the distribution of states implementing different types of joint and several liability reforms.
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(DSTLR-4), the most comprehensive and well-maintained database of state tort laws (Avraham,
2011). Table 2 presents the descriptive statistics for the independent and dependent variables.

Furthermore, Figure 1 presents a box and whisker plot of the growth rate in per capita health
care expenditures illustrating the variability in state health care expenditure growth rates.

This paper will use a difference-in-differences model with fixed effects to estimate the causal
impacts of tort reform laws. In the panel of 50 states, we can examine the differences in the aver-
age growth in personal health care spending. This model with fixed effects will control for time
and state invariant characteristics. Therefore, the econometric model that will be estimated is

Yst = b0 + b1Rst + b2Xst + cs + vt + 1st

where Yst is the year over year percentage change in personal health care expenditures, Rst = 1 if
the state, s, had a specific tort reform law in effect at time t. Therefore, β1 is the difference in dif-
ferences parameter of interest. Furthermore, Xst is a vector of time-varying control variables.

Following the model estimated in Cuckler and Sisko (2013), the variables included in the esti-
mation are as follows: the percentage change in the proportion of the state’s population that is
uninsured, the percentage in per capita community hospital beds in a state, the percentage change
in the African-American, female and over age 65 proportions of the populations, the percentage
change in real income and the percentage change in the ‘bad health index’. The bad health index
was created to follow the index in Cuckler and Sisko (2013) and is defined as the product of the
proportion of the population that smokes and the proportion of the population that is obese for a
given state. finally, cs and vt are state fixed effects and time fixed effects respectively. Standard
errors have been clustered by state.

Table 2. Descriptive statistics

Mean
Standard
deviation Minimum Maximum

% Change in per capita health care expenditures 5.752 1.954 −0.00982 13.15

% Change in per capita nursing home
expenditures

4.842 3.624 −7.135 20.84

% Change in per capita hospital expenditures 5.419 3.032 −4.863 15.46

% Change in per capita home health care
expenditures

4.623 10.36 −29.96 84.38

% Change in per capita physician expenditures 5.428 3.839 −7.463 19.76

% Change in proportion of population
uninsured

0.996 12.37 −48.96 46.77

% Change in per capita community hospital
beds

−1.274 4.161 −40.13 44.06

% Change in African-American proportion of the
population

2.355 30.55 −33.61 775.2

% Change in female proportion of the
population

−0.0541 0.188 −1.565 1.598

% Change in over 65 proportion of the
population

0.295 1.086 −6.833 4.605

% Change in bad health index 2.539 9.777 −26.89 44.45

% Change in real income 5.799 3.960 −12.84 16.34
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3. Results
The basic results are shown in Table 3. First, as a state’s population becomes more
African-American, health expenditure growth decreases. Second, as real income grows, the
growth in health care spending also increases. Additionally, this evidence also shows that the
impacts of JSL reform are large, reducing aggregated personal health care expenditures by
0.477 percentage points. However, several different types of liability reforms are captured by
measuring the effects of JSL reforms. An outstanding question is whether different types of liabil-
ity reforms have differential impacts across health care spending. Evaluation of the different
impacts of different types of liability reforms is the primary contribution of this paper to the
existing literature.

The different types of liability reforms are JL bans (Ban), limiting JL to situations where the
responsible defendants acted in concert (Concert), limiting JL to situations where the responsible
defendants acted with intent (Intent), limiting JL to situations where the defendant is responsible
for at least 50% liability (Fifty), where the plaintiff is blameless (Blameless), where the defendant
bears more responsibility than the plaintiff (Greater), and a synthetic variable that accounts for
any situation where the defendant bears more responsibility than the plaintiff (Any). The Any
variable includes any state with either a greater liability standard, 50% liability, or blameless plain-
tiff JL rules. These independent variables are listed in the first column of Tables 4 through 6.

The dependent variables are listed in the top row of Tables 4–6. These dependent variables are
different types of health care spending growth. The first category is growth in aggregated health
care expenditure, which spending on hospital care, home health care, nursing home care, phys-
ician and professional office visits, prescription medications, dental care and durable medical
equipment. The next four categories are specific types of health care spending–growth in expen-
ditures for hospital care, home health care, nursing home care and professional services, such as
doctor visits. Additionally, in the following tables each cell contains an estimate and robust stand-
ard error for separate regressions.

The next set of results is presented in Table 4. Using disaggregated spending growth, the ana-
lysis can help determine if specific JSL reforms have a statistically significant impact on different

Figure 1. Growth rates of personal health care expenditures.
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sources of health care expenditure growth. Although all forms of personal spending growth are
negatively correlated by JSL reform, only aggregate spending growth as well as physician and pro-
fessional services are significantly affected by any JSL reform when all types of JSL reforms are
combined.

There are meaningful differences in the effects of different forms of JSL reforms. For example,
JL bans are never associated with statistically significant decreases in spending growth. Limiting
JL to defendants who acted in concert and defendants who act intentionally have both positive
and negative statistically significant effects on different forms of health care spending growth.
Reforms limiting JL to cases of intentional torts lead to a 1.1 percentage point increase in the
growth rate for hospital spending, but a negative 2.2 percentage point decrease in the growth
rate for physician spending. Acts in concert reforms are associated with a 5.3 percentage point
increase in home health care spending growth and a 1.2 percentage point decrease in the growth
in nursing home spending. Similarly, reforms limiting JL to defendants who are at least 50% liable
is associated with a 3.4 percentage point increase in the growth rate of home health care spending
and a 1.2 percentage point decrease in nursing home expenditure growth. Also, the synthetic vari-
able for any type of JSL reform that limits the application of JL to cases where the defendants are
at least as liable as the plaintiff is associated with a 1 and 1.8 percentage point decrease in aggre-
gate spending growth and nursing home spending growth respectively.

More importantly, the JSL reform that limits JL to situations where the plaintiff is blameless or
defendant bears more blame than the plaintiff have negative statistically and economically signifi-
cant effects on expenditure growth rates including aggregated personal expenditure growth, hos-
pital expenditure growth, nursing home expenditure growth and physician services expenditure
growth. Blameless plaintiff reforms are associated with a 0.4, 2.9 and 1.3 percentage point
decrease in aggregated, hospital and clinical services spending growth respectively. However,

Table 3. Regression 1

Variables Coefficients

Growth in BHI −0.005

(0.006)

Growth in uninsurance rate −0.003

(0.004)

Growth in community hospital beds per capita 0.032

(0.031)

Growth in the proportion of population that is African-American −0.001***

(0.000)

Growth in the proportion of population that is female −0.584

(0.500)

Growth in real income 0.088**

(0.040)

Growth in the proportion of population that is over 65 0.079

(0.095)

JSL reform −0.477**

(0.187)

aDependent variable is percentage growth rate in per capita health care expenditures.
bStandard errors clustered by state are given in parentheses.
*0.1 significance, **0.05 significance, ***0.01 significance.
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blameless reforms are also associated with a 1.2 percentage point increase in hospital spending
growth. Reforms that are written such that the defendant can be held jointly responsible so
long as s/he is more liable than the plaintiff are associated with approximately 1.2, 2.1, 2.1
and 1 percentage point decreases in aggregated health spending, hospital spending, nursing
home spending and spending on clinical services.

To investigate whether these results extend to government health insurance programs, I will
also examine the effects of JSL reform on Medicaid and Medicare expenditure growth rates.
However, interpreting the impacts on Medicare and Medicaid spending growth may be compli-
cated due to the programs’ insulation from market forces.

Table 5 presents estimates where the dependent variables are limited to Medicare expenditure
growth rates. These results are rather similar to the results presented in Table 4. Again, any type
of JSL reform results in lower rates of aggregate spending growth per enrollee. Additionally, fair
share reforms are again associated with an approximately 1 percentage point decrease in spending
growth. However, there are two cases worth particular mention. The blameless plaintiff reform is
associated with a nearly 9 percentage point decrease in the growth in home health care spending
and the reform limiting JL to defendants bearing more liability than the plaintiff is associated
with a nearly 3 percentage point increase in home health care spending growth.

Implementing a ban on JL is associated with a 2.2 percentage point decrease in aggregate
spending growth and a nearly 8 percentage point decrease in home health care spending growth.
Given the difference between the effects of JSL reforms on Medicare enrollee spending growth on
home health care and the effects of JSL reforms on per capita spending growth on home health
care, additional consideration is necessary to fully understand the economic mechanisms at work.

Table 4. Per capita expenditure growth

Aggregate Hospital Home Health Nursing home Physician

JSL −0.477** −0.117 −0.799 −0.404 −1.351**

(0.187) (0.596) (4.105) (0.612) (0.570)

Ban −0.396 −0.456 0.493 0.299 −0.456

(0.330) (0.469) (5.429) (1.047) (1.413)

Intent −0.097 1.051*** −2.053 −0.814 −2.192***

(0.233) (0.279) (1.750) (0.599) (0.737)

Concert −0.671 −1.034 5.300** −1.179*** −0.030

(0.651) (1.182) (2.355) (0.371) (0.487)

Fifty −0.394 −0.266 3.447* −1.233* −0.041

(0.404) (0.662) (1.816) (0.625) (0.579)

Blameless −0.421*** 1.196*** −2.946*** −0.184 −1.317***

(0.147) (0.176) (0.858) (0.332) (0.270)

Greater −1.188*** −2.085*** −1.394 −2.050*** −0.964***

(0.154) (0.166) (0.869) (0.304) (0.251)

Any −1.043*** −0.647 2.429 −1.846** −0.541

(0.282) (0.914) (1.918) (0.753) (0.756)

aDependent variable is percentage growth rate in per capita health care expenditures. Standard errors, in parentheses, are corrected by
clustering at the state level.
bControls for state-level changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that
is African-American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.
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The different results may be a result of the fact that Medicare patients are largely elderly patients
or different incentives between private medical arrangements and Medicare surrounding home
health care.

Table 6 displays the regression coefficients of JSL reforms on various forms of Medicaid
expenditure growth. Unlike Medicare expenditure growth in Table 5, there are few cases where
JSL reforms have economically and statistically significant effects. Any JSL reform, JL bans, in
concert reforms, reforms where the defendant must bear at least 50% responsibility, and the syn-
thetic variable grouping the 50% reform and reforms where the defendant is more liable than the
plaintiff reform have no statistically significant impacts on any form of spending growth.

On the contrary, the intentional tort reform and blameless plaintiff reform alone are associated
with large decreases in the growth rate. The intentional tort reform is associated with a 2.7 per-
centage point decrease in aggregated spending growth and a nearly 11 percentage point decrease
in the growth rate of spending on physician services. Furthermore, the blameless plaintiff reform
alone had large and statistically significant impacts on aggregated spending, hospital spending,
nursing home spending and spending on clinical services. Oddly, however, the blameless plaintiff
reform is also associated with a nearly 14 percentage point increase in the growth rate of spending
on home health care. The reason for this result is unclear; however, it may be related to the spe-
cific nature of the Medicaid program. Further research should investigate patterns of home health
care use in Medicaid programs.

At this point, it is appropriate to note that Medicaid is a state-run program and state-level
changes to the administration of Medicaid are not accounted for in this analysis. Therefore,
the large, and sometimes anomalous, effects of JSL reform on Medicaid spending growth rates

Table 5. Medicare per enrollee expenditure growth

Aggregate Hospital Home health Nursing home Physician

JSL −0.570** −0.208 0.945 −0.355 2.390

(0.257) (0.335) (1.706) (0.406) (1.915)

Ban −2.227* 1.695* −7.706** −2.738 −3.290

(1.228) (0.881) (3.089) (2.156) (4.361)

Intent 0.125 −0.064 0.449 0.285 −1.036

(0.798) (0.400) (2.752) (0.677) (1.141)

Concert −0.290 −0.713*** −2.989*** 0.102 −4.330***

(1.163) (0.213) (0.800) (1.454) (0.992)

Fifty −0.259 −1.036*** 0.798 −0.320 −1.026

(0.432) (0.340) (1.628) (0.485) (1.192)

Blameless −1.331*** 0.147 −8.880*** 0.118 −3.312***

(0.181) (0.227) (0.801) (0.190) (0.692)

Greater −0.832*** 0.364 2.763*** −0.791*** −2.718***

(0.164) (0.324) (0.689) (0.200) (0.672)

Any −0.861* −0.836** 0.712 −0.463 −2.089

(0.433) (0.364) (1.975) (0.567) (1.426)

aDependent variable is percentage growth rate in per Medicare enrollee health care expenditures. Standard errors, in parentheses, are
corrected by clustering at the state level.
bControls for changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that is African
American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.
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may be related to some third factor that is associated with the states that pass restrictions on JL
and state control of the structure of Medicaid. Failing to control for this possibility might be bias-
ing these estimates upward.

4. Discussion: different states, different reforms?
There could be something different about the states that implement different types of JSL reform
laws. It seems possible that states with lower levels of expenditure growth could be more likely to
enact fair share liability reforms and states with higher levels take a more drastic reform, such as
banning JL outright. In this case, the effects of fair share reforms may not be economically sig-
nificant, rather an artifact of states with preexisting lower growth rates.

To evaluate this possibility, I created three lead variables for each of the types of reforms.3

Table 7 presents the estimates for the first three leads for aggregated personal spending growth.
Generally, instead of seeing a statistically significant decrease in spending growth before the
implementation of a JSL reform, there were frequently large increases in personal spending
growth. This indicates the results above are not capturing an already existing bend in the personal
cost curve. The exception to this pattern is the 1-year lead of the acts in concert reform is asso-
ciated with a 1.2 percentage point decrease in aggregated personal spending growth.

Table 6. Per Medicaid enrollee expenditure growth

Aggregate Hospital Home health Nursing home Physician

JSL 1.496 3.728 7.360 0.726 −1.226

(1.739) (4.106) (8.031) (1.373) (3.525)

Ban 1.276 2.133 −6.817 −1.478 4.686

(1.791) (3.200) (6.252) (2.229) (4.285)

Intent −2.638** −0.052 −10.089 0.376 −10.892***

(1.173) (10.388) (6.493) (1.349) (2.876)

Concert −0.870 −2.119 2.680 −2.939 11.237

(1.217) (2.420) (2.743) (2.599) (11.195)

Fifty 0.179 −1.446 4.676 −0.245 −0.924

(1.527) (1.536) (9.834) (2.072) (3.119)

Blameless −1.851*** −4.826*** 13.804*** −4.580*** −1.092

(0.666) (1.015) (2.920) (0.956) (1.222)

Greater −0.166 1.531 1.586 0.893 −3.473***

(0.665) (1.108) (2.625) (1.006) (1.171)

Any −0.524 −2.616 15.695 −0.157 −2.297

(2.384) (1.790) (11.977) (3.060) (4.903)

aDependent variable is percentage growth rate in per Medicaid enrollee health care expenditures. Standard errors, in parentheses, are
corrected by clustering at the state level.
bControls for changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that is African
American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.

3However, the leads for the blameless and the greater liability variable created too much multicollinearity to yield reliable
standard errors and are therefore excluded from this analysis. The results only include leads for general JSL reforms, JSL bans,
reforms focused on intentional and acts in concert, 50% liability and the synthetic variable that includes reforms where the
defendant bears greater liability.

316 Rachel G. Childers

https://doi.org/10.1017/S1744133121000025 Published online by Cambridge University Press

https://doi.org/10.1017/S1744133121000025


Tables 8 and 9 present the results of similar tests for the impact of the leads to JSL reforms to
the expenditure growth of Medicare and Medicaid, respectively. For Medicare spending growth,
we see negative and statistically significant effects of many different reforms, suggesting an add-
itional causal variable that may be biasing the results in Section 2. Furthermore, the leads in the
regressions for Medicaid spending growth per enrollee are almost never associated with statistic-
ally significant effects, positive or negative. One exception, the 3-year lead of banning JL, is asso-
ciated with a nearly 6 percentage point decrease in aggregated per enrollee Medicaid spending
growth.

5. Placebo tests
Finally, the above analyses require an assumption about the distribution from which the regres-
sion coefficients are drawn. However, several researchers have used randomization tests to gen-
erate a ‘true’ distribution of the coefficients for inference. Following the study of Helland and
Tabarrok (2004) and Donohue and Wolfers (2006), I randomly match state-level reforms to
state levels of growth in health care expenditures. Then, I repeatedly estimate the econometric
specification from above to generate the distribution of coefficients. By using the standard errors
from this distribution, I can again calculate the t-statistics to reevaluate statistical significance.

The first set of placebo regressions was for the growth rate of aggregated personal health care
expenditures.4 JSL reforms were randomly matched to state health care expenditure growth rates
1000 times to generate placebo standard errors. These standard errors were then used to compute
new t-statistics and assign statistical significance. The placebo tests supported the results pre-
sented in Section 3. For individual health care spending growth, every coefficient that was stat-
istically significant in Section 3 was also statistically significant in the placebo tests. Moreover,
the placebo tests generate statistically significant t-statistics for JL bans, acts in concert and
50% reforms. This suggests the standard errors from Section 3 were generally too large.

The analysis was also run for Medicare and Medicaid per enrollee spending. The placebo tests
generally confirm the results from Section 3. The Medicare placebo tests find statistical signifi-
cance for every coefficient that was significant in Section 3. The Medicaid placebo tests were
less clear-cut. The placebo test confirms the statistical significance of the intentional acts reform

Table 7. Leads for aggregate per capita expenditure growth

JSL JSL Ban
Intentional

acts
Acts in
concert

JSL-Fifty
percent

Any greater
liability

First lead 0.083 1.189*** 0.326 −1.185*** −0.007 0.037

(0.473) (0.232) (0.924) (0.437) (0.870) (0.644)

Second lead 1.030** 0.761 1.961** 0.344 0.034 −0.587

(0.445) (1.672) (0.794) (0.439) (0.785) (0.713)

Third lead 0.207 1.623** 1.578*** 0.662 0.420 0.269

(0.446) (0.661) (0.327) (0.451) (0.678) (0.523)

aDependent variable is percentage growth rate in aggregate per capita health care expenditures. Standard errors, in parentheses are
corrected by clustering at the state level.
bControls for changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that is African
American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.

4The results of the placebo regressions are included in the Appendix. Table A3 presents the results associated with aggre-
gated personal spending growth. Table A4 presents the results for Medicare spending growth per enrollee and Table A5 pre-
sents the results for Medicaid spending growth per enrollee.
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but fails to confirm the statistical significance of the blameless plaintiff reform. Additionally, the
placebo test generates a statistically significant t-statistic associated with the variable indicated a
state had enacted any type of JSL reform.

6. Conclusion
This paper investigated whether different types of JSL tort reforms were associated with decreased
rates of health care spending growth. Previous authors (Viscusi and Born, 2005; Avraham, 2007;
Sloan and Shadle, 2009; Avraham and Schanzenbach, 2010; Avraham et al., 2010) made the infer-
ence that decreasing malpractice payments and lower health insurance premiums were indicative
of lower health care expenditures. My analysis shows that when all JSL reforms were combined
into a single variable, there were significant negative effects on health care expenditures.
However, this analysis also demonstrates that different types of liability reforms have different
effects on health care expenditure growth. The JSL reforms based on the proportionality of liabil-
ity have very meaningful and negative effects on the growth rate of physician and clinical service

Table 8. Leads for aggregate per enrollee Medicare spending

JSL JSL Ban
Intentional

acts
Acts in
concert

JSL-Fifty
percent

Any greater
liability

First lead −0.512* −2.886* −0.767 0.447 −0.297 −1.039**

(0.279) (1.614) (0.606) (1.510) (0.672) (0.430)

Second lead 0.294 −2.605* −2.737** 2.170 0.097 −0.422

(0.632) (1.364) (1.188) (1.326) (1.419) (1.171)

Third lead 1.124* 1.335 −0.849*** 2.151** 0.209 −0.232

(0.636) (1.059) (0.240) (0.814) (1.034) (0.794)

aDependent variable is percentage growth rate in aggregate per Medicare enrollee health care expenditures. Standard errors, in parentheses,
are corrected by clustering at the state level.
bControls for changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that is African
American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.

Table 9. Leads for aggregate per enrollee Medicaid spending

JSL JSL Ban
Intentional

acts
Acts in
concert

JSL-Fifty
percent

Any greater
liability

First lead 1.485 −0.308 −1.001 0.631 1.864 0.390

(2.031) (0.829) (3.684) (0.922) (2.229) (2.708)

Second lead −0.376 2.973 1.251 4.534 5.696 1.546

(2.624) (8.553) (4.575) (3.912) (4.310) (4.040)

Third lead 1.434 −5.919** 2.550 2.741 −0.291 −0.065

(2.631) (2.587) (6.559) (1.774) (2.942) (3.060)

aDependent variable is percentage growth rate in aggregate per Medicaid enrollee health care expenditures. Standard errors, in parentheses,
are corrected by clustering at the state level.
bControls for changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that is African
American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.
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costs and the growth rate of hospital costs. Therefore, decreasing expenditure growth rates for
clinical services and hospital services is likely to have a meaningful impact for consumers.

This paper demonstrates a causal relationship between ‘fair share’ reforms and slower growth
in health care costs. ‘Fair share’ types of reforms seem to have significant effects across most
forms of expenditure growth rates, whereas JSL bans, intentional acts and acts in concert reforms
seem to rarely affect growth rates. Additionally, the effects of ‘fair share’ reforms were generally
robust to placebo tests.

Although there is evidence in this analysis that Medicaid spending growth can be decreased by
implementing JSL reforms, the evidence is less robust. This may be a result of any number of
factors biasing the estimates. Specifically, it is important to note that Medicaid is a state-run pro-
gram and state reforms may have occurred simultaneously with JSL reforms in a manner such
that the effects of JSL reforms could no longer be identified. Additional analyses demonstrated
the complexity of interpreting the effects of different JSL reforms on Medicaid spending.

Additionally, it is possible the changes in disaggregated categories of medical spending may
not represent actual decreases in the medical spending growth but shifts among the categories
of spending. This seems unlikely for total personal medical spending growth, as any types of
spending growth were negatively affected by JSL reforms. However, this subject is much less
clear for disaggregated categories of Medicaid spending growth. In some instances, the effect
of JSL reform on personal, Medicare and Medicaid spending growth were positive and in
some instances, the effect of JSL reform was negative. This could imply shifts between categories
of spending, such as away from nursing home spending and toward home health care spending.
Furthermore, shifts in spending could be a result of an unobserved third factor.

Further research should investigate why JSL reforms seem to have different effects across per
capita spending and government spending growth rates and different effects across different types
of spending. This study suggests government health care spending growth must be addressed
through policies other than JSL reforms. Additionally, explaining why some segments of medical
spending growth is affected by tort reform and some are not may offer important insights into the
mechanisms of health care spending and health care charges.
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Table A1. Literature summary

Paper Data set Dependent variable
Independent
variable Conclusions

Gronfein and
Kinney (1991)

Ohio, Indiana, and Michigan
malpractice claims

Size of plaintiff’s claim Damage caps Average claims in Indiana were larger than those in
either Ohio or Michigan, which did not pass any
tort reform during the period of interest

Kessler and
McClellan (1996)

Medicare claims 1984, 1987, 1990 Medical expenditures Damage caps Direct liability reforms, specifically damage caps,
cause meaningful decreases in expenditure
growth, while having no important impact on
mortality and other common complications

Kessler and
McClellan (1998)

AMA SMS Perceived malpractice pressure
as reported by physicians

JSL reform Liability reforms directly affect malpractice pressure
cause lower growth in malpractice claim rates and
real medical malpractice premiums

Yoon (2001) St. Paul Fire and Marine Insurance
Co. records

Average plaintiff recovery in
malpractice cases

Damage caps Average plaintiff recovery decreased by $20,000

Viscusi and Born
(2005)

Property and casualty insurance
files, National Association of
Insurance Commissioners, 1984–
1991

Malpractice insurance losses,
malpractice premiums,
malpractice insurance loss
ratios

Damage caps
and JSL
reform

Liability reforms reduce losses, lower premiums and
enhance insurance profitability

Matsa (2007) County level, specialty specific
counts of physicians, 1970–2000

Ratio of physicians to
population

Damage caps The average effect of the physician to population
ratio is zero; however, for rural areas, specialist
supply increases 10–12%

Currie and MacLeod
(2006)

Birth Records 1989–2001 Pregnancy complications JSL reform JSL has a slightly negative effect on the complication
rate

Durrance (2009) Malpractice claims, National
Practitioner Database, 1991–
2001

Log of positive malpractice
payouts by state

Damage caps No reduction in the frequency of malpractice payouts
as a result of tort reforms

Avraham et al.
(2009)

LEHID Health insurance premiums JSL reform JSL reform reduces premiums by 1–2%

(Continued )
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Table A1. (Continued.)

Paper Data set Dependent variable Independent
variable

Conclusions

Sloan and Shadle
(2009)

National Long Term Care Survey,
1985–2000

Medicare claim payments JSL reform Liability reform reduced Medicare hospitalization
payments

Avraham and
Bustos (2010)

Theory Time to settlement, litigation
expenses, plaintiff recovery,
proportion of settled
disputes

Damage caps Settlements are delayed when damage caps are
present, but uncertainty over their future legality is
in question

Avraham and
Schanzenbach
(2010)

CPS Probability of private insurance Damage caps
and JSL

Tort reform, including JSL, increases health coverage
and decreases aggregate health costs
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Table A3. Placebo regressions, aggregate per capita spending growth

Estimated
coefficient

Initial standard
error

Placebo
standard error

Initial
t-statistic

Placebo
t-statistic

JSL −0.477 0.187 0.132 −2.551** −3.614***

Ban −0.396 0.330 0.167 −1.200 −2.371**

Intent −0.097 0.233 0.177 −0.416 −0.548

Concert −0.671 0.651 0.177 −1.031 −3.791***

Fifty −0.394 0.404 0.162 −0.978 −2.432**

Blameless −0.421 0.147 0.234 −2.864*** −1.799*

Greater −1.188 0.154 0.315 −7.714*** −3.771***

Any −1.043 0.282 0.134 −3.699*** −7.784***
aDependent variable is percentage growth rate in aggregated per capita health care expenditures. Standard errors, in parentheses, are
corrected by clustering at the state level.
bControls for state-level changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that
is African-American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.

Table A4. Placebo regressions, aggregate spending per enrollee Medicare growth

Estimated
coefficient

Initial standard
error

Placebo
standard error

Initial
t-statistic

Placebo
t-statistic

JSL −0.570 0.257 0.172 −2.218** −3.314***

Ban −2.227 1.228 0.214 −1.814* −10.407***

Intent 0.125 0.798 0.226 0.157 0.553

Concert −0.290 1.163 0.231 −0.249 −1.255

Fifty −0.259 0.432 0.206 −0.600 −1.257

Blameless −1.331 0.181 0.304 −7.354*** −4.378***

Greater −0.832 0.164 0.426 −5.073*** −1.953*

Any −0.861 0.433 0.175 −1.988** −4.920***

aDependent variable is percentage growth rate in aggregated per enrollee Medicare health care expenditures. Standard errors, in
parentheses, are corrected by clustering at the state level.
bControls for state-level changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that
is African-American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.

Table A2. States with JSL reforms

Type of reform Number of states

JSL reform 37

Ban 9

50% liability 11

Defendant greater liability 7

Blameless plaintiff 4

Intentional actions 8

Acts in concert 8
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Table A5. Placebo regressions, aggregate per enrollee Medicaid spending growth

Estimated
coefficient

Initial standard
error

Placebo
standard error

Initial
t-statistic

Placebo
t-statistic

JSL 1.496 1.739 0.771 0.860 1.940*

Ban 1.276 1.791 0.978 0.712 1.305

Intent −2.638 1.173 1.033 −2.249** −2.554**

Concert −0.870 1.217 1.052 −0.715 −0.827

Fifty 0.179 1.527 0.958 0.117 0.187

Blameless −1.851 0.666 1.328 −2.780*** −1.394

Greater −0.166 0.665 1.852 −0.250 −0.090

Any −0.524 2.384 0.802 −0.220 −0.653
aDependent variable is percentage growth rate in aggregated per enrollee Medicaid health care expenditures. Standard errors, in
parentheses, are corrected by clustering at the state level.
bControls for state-level changes in the bad health index, uninsurance rate, community hospital beds per capita, proportion of the state that
is African-American, female and over 65 and changes in real income.
*0.1 significance, **0.05 significance, ***0.01 significance.
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