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1 Introduction

The United States spends more on health care than any other country, and many experts argue
that lowering high health care reimbursement rates is key for slowing or reversing the growth
in health care spending (Anderson et al. 2003; Anderson et al. 2019; Papanicolas et al. 2018).
A concern with reducing reimbursement rates in fee-for-service systems is that provider supply
reductions to lower reimbursements have the potential to reduce access to care and to lead to
worse health outcomes for patients. To some observers, though, the potential for reductions in
unnecessary care is an added benefit of reimbursement rate reductions (Arrow et al. 2009; Ginsburg
2011; Hackbarth et al. 2008).

Understanding the impact of reimbursement rates on providers’ treatment decisions is impor-
tant for forming policies to reduce health care costs that maintain or improve the efficiency of health
care allocations. A major challenge in studying supply responses to reimbursement rates is that re-
imbursement rates and provider supply are typically endogenously determined. Another challenge
in studying the impact of reimbursement rates is that the reimbursement rates paid to providers can
also typically affect the amounts patients pay for care, meaning changes in health care quantities
from reimbursement rate changes may reflect combined supply and demand responses.

Most research into provider responses to financial incentives has examined the impact of a
payer changing relative reimbursements for a limited number of services or for select providers
and has regularly found that even small changes in reimbursement rates can elicit large changes in
providers’ treatment decisions, both in the immediate and long terms.! For example, Clemens and
Gottlieb (2014) study across-the-board changes in Medicare reimbursement rates within certain
geographies and find that a 1% increase in reimbursement rates leads to a 1.5% increase in the
amount of health care provided to patients. Other research has also found evidence of an elastic
supply response to reimbursement rates in Medicare (Gross et al. 2021; Hackmann and Pohl 2018).

In this paper, we examine provider responses to a large, legislatively induced change to re-

'Most of this literature focuses on changes to financial incentives in Medicaid and Medicare. For a review, refer
to Chandra et al. (2011), who summarize the literature as follows: “The literature is clear that providers respond
to payments, and that the response can be very large.” Recent studies of providers’ responses to financial incentives
include Alexander (2020), Alexander and Schnell (2019), Cabral et al. (2021), Einav et al. (2018), Eliason et al. (2018),
Fung et al. (2021), Gross et al. (2021), Gupta (2021), Hackmann and Pohl (2018), Mulcahy et al. (2018), and Mulcahy
et al. (2020).



imbursement rates in the Illinois workers’ compensation system. As with most state workers’
compensation systems, the Illinois system reimburses providers using a fee schedule that sets
reimbursement rates that insurers must pay for specific services absent a contractual agreement
for alternate rates. Ever since Illinois established its fee schedule in 2005, its stipulated reim-
bursement rates have been high relative to reimbursements from other payers, especially relative
to reimbursements paid by major government insurers. In 2010, for example, the reimbursement
rates in the Illinois workers’ compensation fee schedule for many procedures common in workers’
compensation insurance were more than five times Medicare’s rates (including the payments from
Medicare and cost sharing from patients).

In an effort to reduce medical costs, Illinois policymakers cut scheduled reimbursement rates in
the Illinois workers’ compensation system by 30% across all medical services in 2011. As shown
in Appendix Figure A.1, which plots state-level means of workers’ compensation medical costs
in the first 90 days after injuries occurring in 2009-2010, a 30% decrease in medical costs in the
Illinois workers’ compensation insurance system is big enough to move Illinois 8 positions in the
ranking of workers’ compensation medical costs, but because Illinois medical costs were second
highest in the nation prior to the rate cut, Illinois still has above-average workers’ compensation
medical costs even after the large decrease in reimbursement rates. Both before and after the fee
reduction, scheduled payments in the Illinois workers’ compensation system were also high rela-
tive to the means of payments typically found in studies of private health insurance. For example,
Clemens and Gottlieb (2017) find that private payments for surgeries are 60% higher than Medi-
care’s payments on average.” In providing variation in reimbursement rates that is large but that
still maintains above-average reimbursement rates, this setting allows for understanding providers’
supply response to reimbursement changes at an extreme part of the supply curve that accounts for

a disproportionately large share of health care spending.

ZNote, however, that private insurance payments can vary dramatically. While the Illinois workers’ compensation
insurance reimbursements are higher than a majority of private payments available to providers, studies of private
insurance typically find that there are enough other similarly large payments that this part of the reimbursement dis-
tribution is still relevant. For example, using data from the Health Care Cost Institute, Cooper et al. (2019) find that
while hospitals are paid 85% more from private health insurers than from Medicare for knee replacements on average,
average private reimbursement rates for knee replacements at the one-third of hospitals with the highest private re-
imbursement rates are roughly 3 times Medicare’s rates. The pre-policy reimbursement rate for knee replacements in
the Illinois workers’ compensation system of approximately 4.5 times Medicare’s rate became approximately 3 times
Medicare’s rate after the 30% reduction.



To study the impact of this policy, we draw on a unique administrative data source from a
third-party administrator that processes workers’ compensation insurance claims for approximately
1,000 large, self-insured employers. These data contain information on over 1.5 million workers’
compensation claims from 2009 to 2013 and, unlike most sources of workers’ compensation ad-
ministrative data, allow for cross-state analysis. Workers’ compensation insurance is an especially
conducive setting for studying the impact of providers’ financial incentives on providers’ decisions
because injured workers have no out-of-pocket costs for treatment, meaning that a change in reim-
bursement rates has large financial implications for providers but does not affect patients’ cost for
care.

We estimate the impact of the policy using a difference-in-differences research design that
compares how differences in outcomes between claimants in Illinois and claimants in other states
changed after Illinois reduced scheduled reimbursement rates. Our estimates indicate that the 2011
policy led to a roughly 30% decrease in reimbursement rates paid for medical services by workers’
compensation insurers in Illinois relative to other states, which indicates the scheduled reimburse-
ment rates are binding. Yet despite this large decrease to reimbursement rates, we find no evidence
that the policy affected the average amount of medical care that claimants received. Even with a
conservative approach to inference, the large magnitude of the change in reimbursement rates re-
sults in 95% confidence intervals that can easily rule out the elastic responses documented in other
settings. The largest upper bound of the 95% confidence intervals we estimate for our baseline
utilization measure rules out a supply elasticity above 0.31.

These results are consistent with a mixed-economy model (Sloan et al. 1978) in which providers
first exhaust the highest-reimbursing demand before making decisions about providing care at
lower reimbursement rates.> In these models, a fixed-rate payer changing its reimbursement rate
will only affect the care the payer’s enrollees receive if the payer’s enrollees are a provider’s
marginal patients. Thus, changes to high reimbursement rates, like those paid in the Illinois work-
ers’ compensation system, have the potential to affect health care spending without changing health
care utilization. Combining the results from this study with the results from studies of other parts of
the reimbursement distribution that find elastic supply responses helps understand when and why

reimbursement rates affect treatment decisions and indicates that decreases in reimbursement rates

3Refer to Appendix B for a fuller discussion of the mixed-economy model and how it applies in our setting.



do not necessarily lead to supply reductions. Instead, these results suggest that supply responses
differ at different parts of the payment distribution and point to reducing reimbursement rates in the
right tail of the rate distribution as a potential avenue for reducing health care costs without leading
to major changes in care. Our estimates imply that lowering scheduled reimbursement rates in the
Illinois workers’ compensation system reduced annual workers’ compensation costs by over $400

million (in 2020 dollars) with no detectable effect on the amount of care injured workers receive.

2 Background

Workers’ compensation insurance is mandatory, state-regulated insurance against workplace
injuries that provides medical care and cash benefits to people injured at work. As of 2018, work-
ers’ compensation insurance covered approximately 97.5% of U.S. workers covered by unemploy-
ment insurance. In 2018, workers’ compensation costs totaled approximately $100 billion, which
is roughly three times the 2018 cost of unemployment insurance (calculated as benefits plus ad-
ministrative costs). Roughly half of workers’ compensation insurance benefits are paid for injured
workers’ medical care, and half are paid as cash to replace lost earnings that occur as a result of
injuries. Employers either purchase workers’ compensation policies from insurers or self-insure.
Self-insured employers assume the financial risks for workers’ compensation insurance and typi-
cally contract with a third-party administrator to manage claims. Self-insured employers account
for about one quarter of all workers’ compensation benefits paid in Illinois and in the nation as a
whole.

In Illinois, as in most states, workers’ compensation claimants can choose their own providers,
and absent a contractual agreement for rates different than those in the fee schedule, insurers must
reimburse providers’ fee-for-service charges up to a maximum rate that varies across services. The
original fee schedule was established as part of a 2005 workers’ compensation reform that had the
stated aim of reducing Illinois workers’ compensation costs. Health care provider organizations
initially expressed concerns when lawmakers announced their intention to establish a fee schedule,
arguing that setting low reimbursement rates would endanger claimants’ access to care (Silverman
2004). However, these provider organizations expressed satisfaction with the language in the final

bill, which specified that scheduled reimbursement rates would be set at 90% of the 80th percentile



of charges from a database with a minimum of 12,000,000 Illinois line items.* The fee schedule
went into effect in 2006.

Basing scheduled rates on charges had major implications for the fee schedule because charges
are often far above reimbursements that providers actually receive from most payers (Bai and
Anderson 2015, Bai and Anderson 2016, Batty and Ippolito 2017a, Batty and Ippolito 2017b). Ac-
cording to one study’s data (Bai and Anderson 2016), providers’ charges were as high as 28.5 times
Medicare’s reimbursement rates. As would be expected based on the Illinois pricing scheme and
the distribution of charges, the resulting Illinois workers’ compensation insurance fee schedule es-
tablished high reimbursement rates. For example, in 2010 the professional portion of arthroscopic
knee surgery (CPT code of 29882) was reimbursed at roughly $670 in Medicare (including the
payment from Medicare and coinsurance from Medicare patients) and at nearly $4,000 by Illinois
workers’ compensation insurance.

Despite the stated goal of the 2005 reform being to reduce employers’ workers’ compensation
costs, Illinois workers’ compensation insurance premiums rose by over 17% from 2006 to 2010.
During this same period, most states experienced double-digit decreases in workers’ compensation
premiums. In the year before the 2005 reform was passed, Illinois had the 20th most expensive
workers’ compensation premiums out of all states (State of Illinois 2019). By 2010, Illinois had
the third most expensive workers’ compensation premiums in the nation. In response to the rise
in workers’ compensation premiums that accompanied the high reimbursement rates, the Illinois
legislature passed a new workers’ compensation bill in June of 2011. The main change instituted by
the new law was the 30% reduction in scheduled reimbursements for all medical services occurring
on or after September 1, 2011, that we examine in this study. Refer to Travelers (2011) for a full

summary of Public Act 97-18.

“The Ingenix database was the only database that met these requirements (IWCC 2010). The 2005 reform was a
priority of then-governor Rod Blagojevich, who was later removed from office for corruption and convicted of several
crimes, including for trying to trade increased Medicaid reimbursement rates from the State for campaign donations
from the chairman of the board of the Illinois Hospital Association. Even if policymakers intended to provide high
reimbursement rates, the reimbursement rates later being decreased suggests policymakers might not have understood
how high reimbursement rates based on charges would be or how the high reimbursement rates would affect workers’
compensation insurance premiums.



3 Data and Methods

The data used in this study contain information on workers’ compensation claims occurring
from 2009 to 2013 across all 50 states at 984 large firms that self-insure their workers’ compensa-
tion benefits. The data contain detailed information on all medical care and cash benefits paid to or
on behalf of injured workers through workers’ compensation insurance, as well as rich information
on injuries, injured workers, and firms. Refer to Appendix C for additional information on the data,
including details on the construction of each variable used in the analysis and means and standard
deviations of variables.

The sample contains information on 1,516,713 claims, 75,168 of which are from Illinois.
Columns 1 and 2 of Table 1 show average age, share male, and industrial composition of claims
separately for Illinois and the rest of the nation and indicate that Illinois claimants in the admin-
istrative data are similar to claimants in the rest of the nation in terms of industrial composition
and basic demographics. Columns 3 through 6 of Table 1 show characteristics of claimants who
received workers’ compensation cash benefits in the previous year from the 2009 to 2019 Annual
Social and Economic Supplement (ASEC) of the March Current Population Survey (CPS). As can
be seen from columns 3 and 4, which include all cash benefit recipients, the administrative data
used in this analysis overrepresent trade and transportation and underrepresent mining, utilities,
and construction relative to workers’ compensation claims more generally. These differences likely
arise in part from the combination of firm size being positively associated with self-insurance and
trade and transportation firms being larger on average than construction firms. Columns 5 and 6 of
Table 1 show characteristics of CPS claimants at firms with at least 1,000 employees. As expected,
the industrial composition of claims at large firms more closely resembles the industrial composi-
tion of claims in the administrative data. Table 1 underscores an important point: While we have
no reason to expect that the effects of reimbursement rate changes would differ for self-insured and
fully insured firms, our analysis draws on data from self-insured firms and thus does not provide
direct evidence on the impact of reimbursement rates on fully insured firms.

We first examine the impact of the policy on reimbursement rates paid to providers using a

service-level data set with information on over 25 million medical services provided to injured



workers within one year of injuries from 2009 to 2013.5 With this service-level data set, we esti-

mate models of the following form:

paidicfy = Ve + 05 + As + % + Xia + B policys + ey, (1)

where i denotes the injured worker, ¢ denotes the service’s Current Procedural Terminology (CPT)
code, f denotes the injured worker’s firm, ¢ denotes the year-month the service occurred, and paid
is the log of the reimbursement paid for a service. All specifications of Equation (1) control for
the following fixed effects: CPT code (V.), firm (&), state (4,), and year-month (). In addition
to these controls, we also evaluate the robustness of the baseline results to progressively supple-
menting Equation (1) with additional controls (X;) for workers’ demographic, employment, and
injury characteristics. The demographic controls are age, number of dependents, a male indicator
variable, and marital status indicator variables. The employment controls are years of tenure at the
firm and indicator variables for the worker’s employment status when filing the claim. The injury
controls are fixed effects for body part injured and for the cause of the injury. The policy variable
is an indicator variable equal to one for services in Illinois occurring September 1, 2011, or later.
The coefficient on this variable is the estimated effect of the 2011 policy on paid reimbursement
rates in percent terms.

After documenting the effect of the policy on paid reimbursement rates, we then analyze the

policy’s effect on claim-level outcomes by estimating the following equation:

Vifst = Of + As + % +X;a + B policyy + €7y, 2

where y represents various claim-level outcomes, policy is an indicator variable equal to one for
workers injured in Illinois on September 1, 2011, or later, and all other variables are defined as be-
fore. We construct confidence intervals using a permutation-based approach in the spirit of Conley

and Taber (2011) by estimating placebo regressions that set the policy variable equal to one for

>The data contain information on approximately 28 million medical services from 2009 to 2013. Because we
control for CPT code fixed effects when estimating the impact of the policy on reimbursement rates, we exclude
roughly 2.6 million observations with missing CPT codes for the service-level analysis. For the claim-level analysis,
we create health care outcomes using information on all payments to providers, including payments for services
missing CPT codes.



each of the control states for the actual policy date and for 3, 6, and 12 months before and after the
policy. Appendix Figure A.2 plots the distributions of these 350 permutation coefficients for our
baseline outcomes. We estimate 95% confidence intervals as the 2.5th and 97.5th percentiles of the
distributions of permutation estimates re-centered around the estimated effect for Illinois.

The baseline analysis focuses on two measures of health care quantity. The first is the log of the
number of medical services received within 90 days of an injury, which accounts for the majority
of all first-year medical care. Because reimbursement rates are based on dates of service rather
than on injury dates, this measure could include care reimbursed under either schedule for workers
injured in the 90 days before the policy was implemented. To prevent partially treated claims from
biasing the estimates of the effect of the policy, we exclude injuries that occurred in the 90 days
immediately prior to the new fee schedule being implemented. We also exclude medical care for
these injuries in the service-level regression for consistency. In addition to estimating the impact of
the policy on medical care within 90 days of an injury, we also examine the impact of the policy on
the number of medical services received within one year of injuries. As the vast majority of workers
return to work within a year of injury (Bureau of Labor Statistics 2020), treatment within a year
of injury provides a meaningful summary of care received. Though the estimates of the effect of
the policy on first-year medical care have the potential to be biased if reduced reimbursement rates
affect medical care, the exclusion of injuries occurring 90 days before the policy implementation
mitigates this concern since the majority of first-year medical care (58% in our data) occurs within

90 days of injuries.

4 The Effect of Reducing Scheduled Reimbursement Rates

The black line in Figure 1 plots event study coefficients of the effect of the policy on logged
reimbursement rates paid from a single regression of Equation (1) using service-level data. The
coefficients indicate that reimbursement rates were trending similarly in [llinois and the rest of the
nation prior to the 2011 policy. Immediately after the policy went into effect, however, reimburse-
ment rates fell by 30% in Illinois.

Panel A of Table 2 reports estimates of the average effect of the reimbursement policy on
logged reimbursement amounts paid. Column 1 presents the coefficient from a specification that

includes the baseline fixed effects with no additional controls for worker or injury characteristics.



Columns 2 through 4 progressively add controls to evaluate the robustness of the estimated effect
of the policy to controlling for demographic, employment, and injury characteristics. Column 5
includes the controls in column 4 but defines the firm fixed effects as combinations of firm and
state, which allows firms’ baseline reimbursement rates to differ across states. Column 6 includes
a control for state-specific linear time trends. Across all specifications, the estimates indicate that
the policy reduced reimbursement rates by roughly 30% on average, which suggests that scheduled
reimbursement rates were binding, both before and after the policy change.

The blue series in Figure 1 plots estimates of the effect of the reimbursement policy on the
logged number of health care services claimants receive within 90 days of injuries. An elastic
supply response would mean post-policy coefficients for health care quantities would be larger
in magnitude than the corresponding coefficients for the reimbursement rates. Figure 1, however,
provides no evidence that injured workers received less care because of the reduced reimbursement
rates.

Panel B of Table 2 reports estimates of the impact of the policy on the logged number of health
care services received by injured workers in the first 90 days after injuries from Equation (2). Col-
umn 1 displays the estimated effect from a specification that includes state fixed effects, firm fixed
effects, and year-month fixed effects. The point estimate is 0.052 with a 95% confidence interval
of —0.088 to 0.206 and corresponds to a 95% confidence interval for the supply elasticity with
respect to scheduled reimbursement rates of —0.69 to 0.29.° Columns 2 through 6 progressively
supplement the regression with additional controls as in Panel A. Across all specifications, the
point estimates of the effect of the policy are positive and statistically indistinguishable from zero.
The magnitude of the changes in reimbursement rates means this analysis can easily rule out an
elastic supply response. The largest upper bound of the 95% confidence intervals for the supply
elasticity with respect to the scheduled reimbursement rates from the estimates in Panel B is 0.31.
Panel C of Table 2 replicates the analysis from Panel B for services received within the first year
of an injury and finds results that are similar to those in Panel B.

These results are consistent with the mixed economy model’s prediction that changes to reim-

6We calculate the implied elasticities and their confidence intervals by dividing the estimates and confidence inter-
vals from Panels B and C of Table 2 by —0.3—the decrease in scheduled reimbursement rates set by the 2011 policy.
Refer to Appendix A for a discussion of using the scheduled reimbursement rates rather than the paid reimbursement
rates and to Appendix Table A.1 for elasticity estimates for all specifications.

9



bursements rates that are high relative to providers’ marginal rates will not impact supply. We next
discuss and assess possible alternative explanations for the patterns documented in Table 2.

While the results in Table 2 are consistent with an inelastic supply response, they do not as-
sess the possibility that providers respond to reduced reimbursement rates by billing for different
services rather than by changing the number of services they provide, which could occur from
upcoding or from true changes in the intensity of care provided and would be supply responses
that would not be captured by our baseline measures. To assess this possibility, Figure 2 plots esti-
mated effects of the policy on different measures of utilization from the specification in column 5
of Table 2. Coefficient 1 and 2 in Figure 2 are the baseline estimates from Panels B and C of Table
2. Coefficients 3-6 in Figure 2 are estimates of the effect of the policy on 90-day and one-year
utilization measures that weight services to reflect their relative intensity. Coefficients 3 and 4 are
from specifications that set the dependent variables to be the log of utilization weighted by the
national mean amounts paid for each service in 2009. Coefficients 5 and 6 are from specifications
that set the dependent variables to be the log of the number of relative value units (RVUs) of care
received. We find no evidence that the policy affects these alternative measures.

A related possibility is that combining all care could mask heterogeneous responses across
different types of services. The last 8 estimates in Figure 2 are of the effects of the policy on
measures of 90-day and first-year utilization of the following different types of services: diagnostic
services, inpatient surgical care services, non-diagnostic outpatient services, and emergency care
RVUs. Because these utilization measures have a non-trivial number of zeros, we estimate the
effects in levels and then plot the percent effects relative to the means. Across all measures, we
find no evidence that the policy affected utilization.

The conclusion that the study’s findings indicate that health care supply is inelastic at the part of
the reimbursement rate distribution we study assumes that providers alter their supply in response
to reimbursement rate changes if doing so is optimal for them. A competing explanation for the
inelastic response is that providers could be inattentive to financial incentives in workers’ compen-
sation insurance more generally. Inattention to workers’ compensation reimbursements could arise
since revenue from treating injured workers constitutes a small share of total health care revenue.
Using data on office visits from the 2009 National Ambulatory Medical Care Survey, we assess

how the amount of care provided to injured workers varies across specialties. While the share of

10



office visits paid by workers’ compensation insurance across all doctors is small at 2%, the volume
varies considerably across specialty. Pediatricians and gynecologists, for example, do not have any
office visits paid for by workers’ compensation insurance, while workers’ compensation patients
are roughly 10% of orthopedists’ volume on average. Given that workers’ compensation insurance
payments are much higher than most government insurance payments, a 30% decrease in reim-
bursement rates would likely be salient for providers specializing in orthopedic issues. Moreover,
other studies find evidence that providers’ treatment decisions respond to changes in workers’ com-
pensation insurance incentives. For example, Powell and Seabury (2018) and Mulcahy et al. (2020)
find that providers’ treatment of injured workers was influenced by reforms to the California work-
ers’ compensation insurance system that altered providers’ financial incentives, which suggests the
scope for supply adjustments for care provided to injured workers.’

The supply elasticities we estimate differ from supply elasticities typically found in other set-
tings. The most comparable research focuses on changes in reimbursement rates in Medicare and
Medicaid. In Medicare, studies often find evidence of elastic responses to reimbursement rate
changes (e.g., Clemens and Gottlieb 2014; Gross et al. 2021; Hackmann and Pohl 2018). Re-
cent studies examining the impact of increased Medicaid reimbursement rates from the Affordable
Care Act on utilization obtain conflicting findings. Fung et al. (2021) and Mulcahy et al. (2018)
do not find evidence that the increased Medicaid reimbursements affected provider supply, while
Alexander and Schnell (2019) and Cabral et al. (2021) do. Alexander and Schnell and Cabral et
al. argue the reasons they find effects is that they use more comprehensive data, exploit variation
in the size of reimbursement rate changes across states, and focus specifically on eligible Medi-
caid enrollees and care. Alexander and Schnell estimate an elasticity of physician willingness to
accept adult Medicaid patients with respect to reimbursement rates of 0.83. The baseline supply
elasticity estimated in Cabral et al. is 1.2. The findings from these studies are consistent with there
being a meaningful amount of health care with marginal costs near both Medicare and Medicaid

reimbursement rates, though we again note conflicting evidence on supply responses to Medicaid

7 According to our data, California’s mean 90-day medical cost is in the bottom quintile of state workers’ com-
pensation insurance systems. California’s reimbursements being in a different part of the reimbursement distribution
could factor into why these reforms affected health care utilization. However, the reforms differentially impacted re-
imbursements of different services and include other potential pathways that the studies argue might also influence
utilization. Likely in part for these reasons, these studies do not estimate elasticities, and it is difficult to compare the
magnitude of our elasticity estimates to the magnitude of the parameters they estimate.

11



reimbursement rates.

Combining the findings from the literature and from the current study suggest that the elasticity
of supply varies at different parts of the reimbursement rate distribution, which indicates that the
impact of policies that change reimbursement rates on health care supply depend on both the size
of the reimbursement change and the generosity of initial reimbursement rates. Appendix Figure
A.3 illustrates this relationship for several of the recent studies that quantify the magnitude of the
variation they study and estimate supply elasticities.

The potential for health reductions from provider responses to reduced reimbursement rates is a
concern with implementing policies aimed at lowering health care costs. Arguably, the most plausi-
ble channel through which reimbursement rate reductions could affect health is through reductions
in care, since decreased reimbursement rates will decrease health if they lead to patients receiv-
ing less care and if the marginal care is productive. The lack of a supply response documented in
Table 2 and Figure 2 suggests that health reductions arising from the 2011 Illinois policy may be
unlikely. However, if providers respond to lower prices with quality reductions or care delays, the
policy studied in this paper could still have resulted in reduced health for injured workers with-
out changing the amount of care claimants receive. Table 3 displays estimates of the effect of the
policy on measures of injured workers’ disability and recovery and on the number of days from
the injury date until the injured worker’s first treatment. None of the estimates indicate that the
reimbursement reduction led to injured workers having decreased health or delayed access to care.

The elasticity of supply with respect to reimbursement rates is relevant for understanding the
impact of reimbursement rates on overall medical costs since supply responses to reimbursement
rate changes will either enhance or counteract the direct impact on costs holding quantity fixed.
The effect of changing reimbursement rates on insurers’ medical costs can be calculated directly
using the elasticity of medical care with respect to the reimbursement rate €p  since total medical
cost C(R) is a product of the reimbursement rate R and the quantity of care Q(R) provided at the
reimbursement rate. Differentiating the health care cost function, C(R) = R* Q(R), with respect to
R yields the following formula for the elasticity of medical costs with respect to the reimbursement

rate:

ECR = 1+ EQR- 3)

12



The policy having no impact on utilization would indicate that the elasticity of medical costs with
respect to reimbursement rates is 1.0 and would mean that the policy reduced workers’ compen-
sation medical costs by 30%. Calculating the effect of the policy on medical costs using the point
estimates from column 5 of Panels B and C of Table 2 and Equation (3) yields estimated cost
changes from the policy that range from —26% to —24%.% Columns 5 and 6 of Table 3 display
estimates of the effect of the policy on medical costs obtained from estimating Equation (2) with
the log of total medical costs as dependent variables. As with the results more broadly, the spend-
ing results in Table 3 are consistent with the policy having little impact on utilization. A 26.9%
decrease in first-year medical costs (as in column 6) translates to an annual cost savings of ap-
proximately $423 million in 2020 dollars in first-year medical costs, assuming the estimated effect
from this study holds for all Illinois workers” compensation claims.”>10

A social planner seeking to set optimal reimbursement rates in workers’ compensation insur-
ance would balance the welfare losses from higher reimbursement rates increasing workers’ com-
pensation insurance costs with the welfare gains from higher reimbursement rates increasing health
care utilization and health. Refer to Appendix A for a discussion of a simple framework that yields
a formula that describes how the expected utility of workers with workplace injury risk covered
by workers’ compensation insurance varies with the reimbursement rates paid to providers. By re-
ducing workers’ compensation costs without influencing health care utilization or health, the 2011
policy increased welfare by an amount equal to uninjured workers’ value of the additional take-
home pay from reduced workers’ compensation costs, assuming workers bear the costs of workers’
compensation insurance premiums through reduced wages.

Before concluding, we highlight several nuances of the setting and analysis. First, the estimates

presented in this paper are of the effects of reductions in reimbursement rates within a few years

8Refer to Appendix A for these calculations for all specifications in Table 2.

9This calculation assumes 225,000 workers’ compensation claims are filed each year in Illinois, which is the
midpoint of the State of Illinois estimate of the number of claims in 2012 of 200,000 to 250,000 (State of Illinois
2013).

10Tn Appendix A, we assess the credibility of our estimated cost savings and of the analysis more generally using
an alternative data source with information on aggregate workers’ compensation insurance costs. We show that our
baseline approach and results are supported by the aggregate data in two key ways. First, we show that we obtain
an estimate of total cost savings that is similar to our baseline estimate by applying our estimated percent effect on
medical costs to aggregate 2010 Illinois medical costs from the alternative data source. Second, we show that trends in
workers’ compensation medical costs in the aggregate data match our findings. Specifically, we show that aggregate
workers’ compensation medical costs in Illinois fell by 27.5% from 2010 to 2012 relative to aggregate medical costs
in the rest of the nation, which is in line with our estimated decreases of 26.9% and 28.0%.
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of rates being reduced. To the extent that providers slowly change business practices or that fewer
people seek training to become health care providers in response to reduced reimbursement rates,
long-run effects of changes to reimbursement rates could differ from short-run effects. Relatedly,
while workers’ compensation insurance’s annual cost of $100 billion in 2018 makes it one of the
larger U.S. social insurance programs, broader changes to reimbursement rates could have general
equilibrium effects that do not occur in this setting. Finally, the results in this paper do not speak
to the efficiency of relative reimbursement rates, nor do they indicate that injured workers receive
the optimal amount of health care. Thus, the analysis does not imply that policies that affect the

amount of health care injured workers receive would not affect injured workers’ health.

5 Conclusion

The United States spends trillions of dollars on health care each year. High-cost care in the
right tail of the cost distribution accounts for a disproportionate share of this spending, which has
led to calls to lower high reimbursement rates. Decreasing reimbursement rates has the potential
to decrease spending, with elastic supply responses potentially magnifying the direct impacts of
price decreases. However, as elastic supply responses also have the potential to reduce access to
valuable health care services, understanding provider responses to changes in reimbursement rates
is important for setting reimbursement policy. In this paper, we examined the impact of a policy
that decreased scheduled reimbursement rates by 30% in a large insurance system with fixed re-
imbursement rates that are high relative to other payers’ reimbursement rates. Despite finding that
the policy reduced reimbursement rates paid by approximately 30%, we find no evidence that the
reduced reimbursement rates led to decreases in the total amount of care injured workers received.
The lack of a supply response in this setting differs markedly from the elastic supply responses
documented elsewhere. Our findings, along with findings of elastic responses elsewhere in the
literature, suggest that a reimbursement rate’s rank in the distribution of providers’ available re-
imbursement rates is relevant in determining supply responses and indicate that supply elasticities

can vary greatly at different parts of the supply curve.
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Figure 1: Event Study Coefficients of the Effect of the Reimbursement Policy

Effect of Reimbursement Policy

Months Relative to Reimbursement Rate Reduction

—— Reimbursements =~ —&—— Quantity of Care

Notes: Each marker is a coefficient on an indicator variable for Illinois observations interacted with the number of
months from the implementation of the reimbursement rate reduction. The x-axis indicates the number of months
from implementation. The y-axis indicates the coefficient estimate. The omitted category is months four through
six before the policy’s implementation. Observations for injuries from the 90 days immediately prior to the policy’s
implementation are excluded from the sample. The black circles are from a single service-level regression with the log
of reimbursement amounts paid as the dependent variable. The sample for this regression contains 25,186,927 services
occurring from 2009 to 2013. The blue triangles are from a single injury-level regression with the log of the number
of services received within 90 days of injuries as the dependent variable. The sample for this regression contains
1,481,013 workers’ compensation claims occurring from 2009 to 2013. Both regressions include firm-by-state fixed
effects, year-month fixed effects, claimants’ age, claimants’ number of dependents, indicator variables for claimants’
sex, marital status, and employment status, claimants’ years of tenure at the firm, fixed effects for the body part injured,
and fixed effects for the cause of the injury. The service-level regression also includes CPT fixed effects. The dashed
lines indicate 95% confidence intervals calculated using the permutation procedure described in the text.
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Figure 2: Estimates of the Effect of the Reimbursement Policy on Different Measures of Utilization
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Notes: Each marker is an estimate of the effect of the reimbursement policy on the indicated outcome from separate
regressions of Equation (2). The first six estimates are from a specification with the log of the measure as the dependent
variable. The next eight estimates are percent effects relative to the mean from a specification with the level of the
measure as the dependent variable. The sample includes workers’ compensation claims occurring from 2009 to 2013
at firms that self-insure their workers’ compensation benefits. All specifications include firm-by-state fixed effects,

year-month fixed effects, claimants’ age, claimants’ number of dependent

s, indicator variables for claimants’ sex,

marital status, and employment status when filing the claim, claimants’ years of tenure at the firm, fixed effects for
the body part injured, and fixed effects for the cause of the injury. 95% confidence intervals calculated using the

permutation procedure described in the text are shown with the estimates.
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Appendix

APPENDIX

A Supplemental Analysis

Appendix Figures

Mean 90-Day Medical Cost in Pre-Period
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Figure A.1: Mean 90-Day Medical Costs by State
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Notes: The graph plots means of 90-day medical costs in the pre-policy period by state. The solid red line indicates
the pre-policy mean for Illinois. The dashed red line indicates a 30% reduction in Illinois costs.



Appendix

Figure A.2: Permutation Coefficients

A. Log(Reimbursement Amount Paid) B. Log(Number of Services in First 90 Days)
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Notes: The graph plots the distributions of the permutation coefficients obtained by estimating placebo regressions that
set the policy variable equal to one for each of the control states for the actual policy date and for 3, 6, and 12 months
before and after the policy. The red lines indicate the Illinois estimates.
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Figure A.3: Summarizing Variation and Findings Relative to Related Papers

A. Magnitude of Variation Studied

B. Estimated Elasticities
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Notes: The graphs plot reimbursement rate variation, supply elasticities, and policy impacts from recent studies exam-
ining supply responses to reimbursement rates. The x-axis indicates the setting and is ordered by payment generosity.



Appendix

Calculations Using the Estimated Effect of the Policy on the Number of Medical Services
Provided

The main text referenced and summarized various calculations that used the estimates of the
effect of the policy on the quantity of health care services from Table 2. Table A.1 presents the
specific calculations for each Table 2 estimate. The first rows of Panels A and B of Table A.1
reproduce the estimated coefficients from Table 2. The second rows display the health care supply
elasticities with respect to reimbursement rates implied by those estimates. We calculate these
elasticity estimates by dividing the estimates of the effect of the policy on health care quantities in
Table 2 by —0.3—the decrease in scheduled reimbursement rates set by the 2011 policy. The third
rows of Panels A and B of Table A.1 display implied cost elasticities with respect to reimbursement
rates, which we calculate as one plus the supply elasticity as indicated in Equation (3). The fourth
rows of each panel of Table A.1 display predictions of the impact of the policy on total medical
costs, which we obtain by multiplying the cost elasticities by —0.3.

An alternative to using the 30% reduction in reimbursement rates as set by the policy for these
calculations is to use our estimates of the effect of the policy on reimbursement rates paid. We have
chosen to instead use the 30% decrease set by the policy for these calculations for the following
reasons. First, in practice, policymakers can typically set scheduled reimbursement rates rather than
paid reimbursement rates, which makes the change in scheduled reimbursement rates natural to use
when interpreting the difference-in-difference estimates. Second, an advantage to using the change
specified by the policy is that the “first stage” effect of the policy on scheduled reimbursement
rates is known with certainty and does not vary across specifications. Since the estimates in Table
2 are consistent with the scheduled reimbursement rates binding, the choice between using the
change in scheduled reimbursement rates set by the policy or using our estimate of the effect of
the policy on reimbursement rates paid matters little in practice for the calculated elasticities. For
example, the estimated effect of the policy on health care services in column 1 of Table 2 Panel B
of 0.052 corresponds to an elasticity of —0.172 if we use the legislatively set decrease to scheduled
reimbursement rates and to an elasticity of —0.168 if we instead used the corresponding estimate

of the effect of the policy on paid reimbursements from column 1 of Table 2 Panel A of —0.308.
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Appendix

Corroborating Evidence from Aggregate Data

We now present analysis that uses aggregate data on workers’ compensation insurance costs
from the National Academy of Social Insurance (NASI) to evaluate the credibility of our estimated
impact of the policy on medical costs. NASI produces its estimates of aggregate state-level work-
ers’ compensation costs using data from multiple sources, including state surveys, A.M. Best, and
the National Council on Compensation Insurance. NASI’s cost estimates incorporate medical costs
for fully insured and self-insured employers and are used by a variety of policymakers, including by
the Centers for Medicare & Medicaid Services and the National Institute for Occupational Safety
and Health. The specific NASI numbers we use for the calculations we present in this section can
be found in Table 9 of Sengupta et al. (2012) and Table 10 of McLaren et al. (2018). NASI rounds
its cost estimates to the nearest thousand. We inflation adjust all dollar amounts in this section to
2020 dollars.

Our baseline estimate of the total medical cost savings in the first year after injuries from the
2011 policy is the product of three numbers: 1) our estimate of the effect of the policy on first-
year medical costs in percent terms (0.269), 2) Illinois’s 2010 mean first-year medical costs in the
administrative data ($6,992), and 3) the midpoint of the State of Illinois’s estimated range of the

number of workers’ compensation claims occurring in Illinois in 2012 (225,000):

Annual Cost Savings = 0.269 * $6,992 % 225,000

= $423 million.

The accuracy of this estimate relies on 1) the external validity of our estimated percent effect on
average medical costs, 2) self-insured medical costs being representative of workers’ compensation
medical costs more generally, and 3) the accuracy of the State of Illinois’s estimate of the number
of workers’ compensation claims in Illinois. We use NASI’s aggregate data to cross-check our
bottom-line cost savings estimate by multiplying NASI’s estimate of aggregate 2010 medical costs
in the Illinois workers’ compensation system ($1,644 million) by our estimated percent effect of the
policy on average medical costs. Finding a drastically different number when using NASI’s 2010

medical costs as our baseline would raise concerns about the validity of our estimate. Performing
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this calculation provides an estimate of

Annual Cost Savings = 0.269 x $1, 644 million

= $442 million.

which is larger than our baseline estimate, presumably in part because NASI’s cost measure in-
cludes medical spending beyond the first year after injuries, but it is reassuring that the two num-
bers are not dramatically different from each other.

Cost savings of this magnitude would likely be reflected in aggregate data. To examine if the
cost savings we estimate is corroborated by changes in Illinois’s aggregate workers’ compensation
costs, we use NASI’s estimates of 2010 and 2012 medical costs to compute the simple difference-

in-differences estimate of the effect of the policy as follows:

Buge =log(ILcostg12) —log(ILcostaoio)
— [log(nonILcostygi2) — log(nonILcostygo)]
—log($1,325 million) — log($1, 644 million)
— [log($33,991 million) — log($32,037 million)]

= —0.275,

where ILcost; is aggregate medical costs in Illinois in year ¢ and nonlLcost; is aggregate medical
costs in all states other than Illinois in year z. The 27.5% decrease obtained from this approach is

in line with our baseline estimates and translates to a cost savings of

Annual Cost Savings = 0.275 x $1, 644 million

= $452 million.

To summarize the analysis presented in this section, we use an additional data source with
information on aggregate costs to assess the validity of our main estimates of the policy’s impact
on total medical costs. While total medical cost is only one of the outcomes we study in the main

analysis, it is a useful one to validate because it reflects both reimbursement rates and the quantity
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of health care. We show that the aggregate data on workers’ compensation insurance medical costs

support our main findings and analysis.
Welfare Framework

To assess the welfare implications of the reductions in reimbursement rates, we consider a
simple framework that allows for describing how the expected utility of workers with workplace
injury risk covered by workers’ compensation insurance varies with the reimbursement rates paid
to providers. Consider a labor market with a large number of workers who earn wage w if unin-
jured. Workers are injured at work with exogenous probability o that is constant across workers.
If injured, workers are unable to earn the wage and instead receive a cash payout b from workers’
compensation insurance as well as an amount of health care Q(R) that is a function of the reim-
bursement rate R paid to providers. Injured workers have health H(Q(R)) that is a function of the
amount of health care they receive and is valued equivalently to consumption. Workers’ compen-
sation insurance is financed by premiums paid by uninjured workers. The premium amount each
uninjured worker pays is the worker’s share of benefits paid to and on behalf of injured workers:
125 (R* Q(R) + b). Each worker’s expected utility W before injury outcomes are realized can be

expressed as a function of reimbursement rates as follows:

- s
M N J/
1 N

2

W(R) = aUlb+H(Q(R)]|+(1 — @) Ulw—1=—(R* Q(R) +b)] @

Terms 1 and 2 in Equation (4) denote the worker’s utility when injured and when uninjured.
The derivative of Equation (4) with respect to the reimbursement rate describes how average utility
varies with the reimbursement rate. For uninjured workers, a higher reimbursement rate decreases
utility by increasing the amount of their wages paid to finance workers’ compensation insurance.
For injured workers, a higher reimbursement rate increases utility if Q(R) and H(Q(R)) are both
increasing in R.

If health care utilization increases with reimbursement rates, then determining the sign of W’(R)
requires understanding how health increases with medical care and how much injured workers
value additional health. If the amount of medical care an injured worker receives is unresponsive

to reimbursement rates—as the empirical analysis presented in this paper indicates was the case for
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the decrease in reimbursement rates studied in this paper—then the impact of higher reimbursement
rates on expected utility simplifies to an expression that is always negative and consists only of
the welfare cost to uninjured workers from the higher costs to finance workers’ compensation
insurance:

W/ (R) = —aQ(R)U[CyN]U'[CN], (5)

where Cy = w — 125 (R* Q(R) + b) is the worker’s consumption when uninjured. This expression
indicates that the 2011 policy increased welfare by an amount equal to uninjured workers’ value

of the additional take-home pay from reduced workers’ compensation costs.
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B Mixed Economy Model of Provider Supply

The mixed-economy model of Sloan et al. (1978) studies provider decision-making when
providers face varying reimbursement rates and can be applied to workers’ compensation insur-
ance to generate predictions about the impact of changes to workers’ compensation reimburse-
ment rates on health care provided to injured workers. In our application of the model, providers
can treat private patients as well as injured workers whose care is paid for by workers’ compen-
sation insurance. Providers face a downward sloping demand curve for treating private patients
and receive a fixed price for treating injured workers through workers’ compensation insurance.
Providers prefer to treat private patients until the marginal revenue from private patients equals the
workers’ compensation reimbursement rate, at which point, they prefer to treat injured workers. If
providers treat all the injured workers seeking their services, they will then resume treating private
patients. Appendix Figure B.1 provides graphical representations of the model. Graph A shows a
case where the workers’ compensation rate is lower than most rates in the private market. The solid
line represents the original demand curve providers face.

Providers’ marginal cost of providing health care increases with the amount of care supplied.
Providers produce the quantity of health care such that the marginal cost of providing additional
care equals the marginal revenue generated from that care. Thus, a provider’s mix of private pa-
tients and workers’ compensation patients depends on the provider’s marginal cost curve. In Graph
A, provider 1 treats only private patients. Providers 2 and 3 both see a mix of private patients and
injured workers, but provider 3’s marginal patient is a private patient while provider 2’s marginal
patient is an injured worker. The dashed line depicts the effect of a workers’ compensation insur-
ance rate cut on providers’ marginal revenue. In Graph A, the rate cut does not affect provider 1 but
leads to provider 2 no longer treating injured workers and to provider 3 treating some but not all
injured workers seeking care. Thus, the model predicts that a reduction in workers’ compensation
reimbursement rates leads to injured workers receiving less care on average if the reimbursement
rate cut affects marginal revenue at providers’ initial quantity supplied.

The original mixed-economy model and many of its subsequent applications focus on under-

standing how Medicaid expansions and reimbursement levels affect Medicaid patients’ access to

'Note that these reimbursement rates can be interpreted as reimbursements net of hassle costs, which may be
higher with workers’ compensation insurance than with health insurance.
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care, and they thus focus on a fixed-rate insurer with reimbursement rates that are low relative to
the rate that most private payers offer (Buchmueller et al. 2016, Carey et al. 2020, Garthwaite 2012,
and Mclnerney et al. 2017). For Medicaid, providers with low marginal costs are likely marginal to
reimbursement changes. However, the mixed economy model can also provide predictions about
the effect of rate changes for a fixed-rate payer with rates that are high relative to most other pay-
ers’ rates. This scenario is shown in Graph B of Appendix Figure B.1. In this case, providers with
high marginal costs would be marginal to the reimbursement cut. In graph B, the cut to the reim-
bursement rate affects provider 1’s amount of care supplied to injured workers. If no providers have
sufficiently high marginal cost (i.e., if provider 1 is not in the market), the cut to the reimbursement

rate would not affect equilibrium care supplied to injured workers.
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Figure B.1: Provider Response to a Workers’ Compensation Reimbursement Rate Cut

Quantity of Medical Services

A. Low Fixed Reimbursement Rate

Quantity of Medical Services

B. High Fixed Reimbursement Rate

Notes: The graphs illustrate providers’ supply response to a workers’ compensation reimbursement rate as indicated by
the mixed-economy model of Sloan et al. (1978). Graph A shows a case where workers’ compensation reimbursement
rates are lower than most other reimbursement rates, while Graph B shows a case where workers’ compensation
reimbursement rates are higher than most other reimbursement rates.
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C Data and Variable Construction

As described in the main text, the data used in this study come from a third-party administra-
tor with claims that span all 50 states and Washington, DC. Per the agreement for accessing the
data, we are unable to share the name of the third-party administrator. Illinois’s total number of
workers’ compensation claims and the number of claims in the administrative data together indi-
cate that the company administered benefits for roughly 7% of all Illinois workers’ compensation
insurance claims during the study period. In this appendix, we provide additional information on
the construction of the study variables.

The analysis of services in Table 2 and in Figure 1 includes medical services occurring from
2009 to 2013 with non-missing CPT codes. CPT codes are produced by the American Medical
Association and describe medical services provided to patients. The claim-level analysis in Tables
2 and 3 and in Figures 1 and 2 includes claims occurring from 2009 to 2013. Since the utilization
measures include information from up to one year after the injury date, service-level data from
2009 to 2014 are used to construct these measures. Claims for injuries occurring in the 90 days
before the 2011 policy went into effect are excluded from the analysis. We also exclude medical
care for these injuries in the service-level regression for consistency.

As described in the main text, we progressively supplement the estimation with controls for the
claimant’s demographic, employment, and injury characteristics. Table C.1 displays means and
standard deviations of claim-level variables used in the study. The demographic variables are as
follows: claimant’s age, number of dependents, an indicator for the claimant being male, an indica-
tor variable for the claimant being single, and an indicator variable for the claimant being married.
The omitted marital status category is people with unknown marital status. The employment vari-
ables are as follows: years of tenure at the firm, an indicator for the claimant being employed
full-time, and an indicator for the claimant being employed part-time. Years of tenure at the firm
is calculated as the number of years from the worker’s start date to the injury date. Approximately
97% of workers are classified as full-time or part-time when they filed their claim. The remaining
classifications, which are the omitted category in the regressions, include unemployed, retired, and
seasonal. The injury variables are based on National Council on Compensation Insurance codes

and include indicators for the body part injured and for the cause of the injury. The body part
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categories are as follows: head; neck; upper extremity; trunk; lower extremity; multiple; miscella-
neous. The causes of injury are as follows: include burn or scald-heat or cold exposure (Burn in
Table C.1); caught in or between; cut, punctured, scrape (Laceration in Table C.1); fall or slip in-
jury; motor vehicle; strain; striking against or stepping on (Striking/Stepping in Table C.1); struck;
miscellaneous.

The variable for having received cash benefits used in Table 3 equals one if the claimant re-
ceived any benefits paid as cash. Cash benefits include temporary disability benefits, permanent
disability benefits, and much rarer benefits like death and burial benefits. The number of days of
lost work benefits is the number of days of income-replacement benefits paid to workers by the
third-party administrator. The number of days of work a person needs to miss to be eligible for
these benefits varies from three to seven depending on the state. Injured workers in Illinois are
eligible for these benefits after missing at least three days of work. Because we are focusing on
medical care received at most one year after injuries, we cap this measure at 365. Days from first
treatment is the number of days from the reported date of the injury to the date of the first treatment
for the injury.

Column 6 of Table 2 displays an estimate of the effect of the policy from a specification that
includes a control for a state-specific linear time trend. To create this control, we first estimate the
state-specific time trend using pre-policy data. We then use the trend estimates to predict logged
quantities after the policy and use this predicted quantity measure as a control in Equations (1) and
2).

Receiving inadequate medical care for an injury has the potential to result in subsequent health
problems if incomplete healing from one injury increases the likelihood of subsequent injuries. To
test for evidence that the reimbursement policy increases the likelihood that people have subsequent
claims, we create an indicator variable that equals one if a claimant has a subsequent claim within
one year of the original injury. To create this measure, we take advantage of the fact that, while the
data do not contain a unique identifier for each worker, they contain enough information to identify
individual workers with a high degree of probability. We first construct an individual identifier
based on the following information: the claimant’s employer, sex, birth year, and exact date of
hire. We then create an indicator variable that equals one if an identifier has a subsequent claim

within one year of the original injury. Note that subsequent claims could include new injuries
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as well as the aggravation of prior injuries. Approximately 5% of claims are missing the date of
hire, which precludes us from identifying subsequent claims for these observations. While this
variable is a useful measure of subsequent health problems, it is important to note that it will not
capture all cases of incomplete recovery. In addition to the possibility that a person may suffer
from incomplete healing without filing a subsequent workers’ compensation claim, this approach
will not capture subsequent workers’ compensation claims for people who change employers.2
Figure 2 analyzed the impact of the policy on measures of total cost-weighted medical care
that injured workers receive in the first 90 days after an injury and in the first year after an injury.
To create these measures, we use a variable in the administrative data that classifies all services
as being physician office visit, physical therapy, diagnostic services, surgeries, emergency care,
inpatient care, or outpatient care not elsewhere classified. We first calculate the national mean of
amounts paid for each category of service using the workers’ compensation administrative data
from the whole country in 2009. Next, we apply the 2009 mean cost of each category to all ser-
vices in that category in all years of the data. Finally, we sum the cost-weighted medical care that
claimants receive in the first 90 days after an injury and in the first year after an injury. These cost-
weighted utilization measures allow surgeries to contribute more to utilization than office visits do,
but because we use a fixed sample to construct the weights, any variation in these measures comes

from differences in care provided rather than from differences in reimbursement rates across state

or time.

ZNote, however, that medical benefits do not need to end if injured workers return to work or if they change jobs.
While we will not be able to identify subsequent claims for the same worker for workers who change jobs, we will be
able to identify subsequent care for the claim.
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