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Preface 

California Senate Bill (SB) 863 included several provisions that were intended to improve 
the efficient delivery of high-quality medical care to injured workers. This report evaluates 
several of the individual provisions—including a switch to physician and other practitioner 
payment based on the resource-based relative value scale system, other fee-schedule changes, 
and changes to the dispute-resolution process. We also use quasi-experimental methods to 
evaluate the overall impact of SB 863 provisions on medical care utilization and spending.  

The report should be of general interest to stakeholders in California’s workers’ 
compensation system and in other workers’ compensation programs. 

This research was sponsored by the California Department of Industrial Relations and was 
conducted in the Justice Policy Program within RAND Social and Economic Well-Being. 

Justice Policy Program 
RAND Social and Economic Well-Being is a division of the RAND Corporation that seeks to 

actively improve the health and social and economic well-being of populations and communities 
throughout the world. This research was conducted in the Justice Policy Program within RAND 
Social and Economic Well-Being. The program focuses on such topics as access to justice, 
policing, corrections, drug policy, and court system reform, as well as other policy concerns 
pertaining to public safety and criminal and civil justice. For more information, email 
justicepolicy@rand.org. 
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Summary 

Background 
California’s workers’ compensation (WC) program provides medical care and wage-

replacement benefits to workers who suffer on-the-job injuries and illnesses. Injured workers are 
entitled to receive all medical care reasonably required to cure or relieve the effects of their 
injury with no deductibles or copayments. High rates of growth in medical treatment expenses 
resulted in a series of reform efforts in 2003 and 2004 to control these expenses for injured 
workers and to improve program efficiency. The reductions in medical expenses that followed 
implementation of the reform provisions were offset by subsequent growth. Following a 23-
percent reduction in total medical benefit expenses from 2003 to 2007, total medical expenses 
increased by 24 percent from 2007 to 2011, with particularly significant increases in medical-
cost containment expenses and medical-legal costs (Commission on Health, Safety and Workers’ 
Compensation [CHSWC], 2012).  

California Senate Bill (SB) 863, enacted on September 18, 2012, contained several 
provisions that touch on different aspects of the medical care system. The SB 863 provisions 
emanated from a series of reports recommending changes in the WC medical treatment system 
(Wynn, Timbie, and Sorbero, 2011; Wynn, 2012; Wynn, 2009; CHSWC, 2011; Wickizer et al., 
2009). Collectively, the intent of SB 863’s provisions was to constrain the rate of increase in 
medical expenses through a combination of measures designed to improve the quality, 
efficiency, and timeliness of medical care provided to injured workers through improvements in 
the fee schedules and dispute-resolution processes and through increased accountability and 
oversight.  

Key SB 863 provisions include the following:  

• Fee-schedule changes: Changes to the Official Medical Fee Schedule (OMFS) were 
designed to promote efficient delivery of medical care (see DIR, 2020b). These changes 
included modifications to the inpatient hospital and ambulatory surgery facility fee 
schedules, effective January 1, 2013; replacement of the existing OMFS for physician 
services with a resource-based relative value system (RBRVS) fee schedule, effective 
January 1, 2014; and development of new fee schedules for home health care, copying 
services, and interpreter fees.  

• Medical provider networks (MPNs): SB 863 aimed to improve the operation and 
oversight of MPNs. Since January 1, 2004, injured workers of employers with MPNs 
have been required to use network providers throughout the course of the treatment. The 
SB 863 provisions—including medical access assistants for injured workers, written 
contracts between MPNs and providers that include language stating that providers will 
follow Medical Treatment Utilization Schedule (MTUS) guidelines, and additional 
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Division of Workers’ Compensation (DWC) oversight over MPN lists of providers—
were effective January 1, 2014. 

• Medical-legal evaluations: Improving the process for medical-legal evaluations included 
addressing deficiencies in the composition of qualified medical evaluator panels, 
streamlining the process and timelines for evaluations by agreed medical evaluators and 
qualified medical evaluators, and increasing DWC oversight of the evaluators and their 
decisions; these regulatory changes were effective September 16, 2013. With respect to 
medical necessity disputes, the independent medical review (IMR) process replaced the 
agreed medical evaluator and qualified medical evaluator process. Effective July 1, 2103, 
an evaluator no longer provides an opinion on any disputed medical treatment issue; 
evaluators continue to be needed to provide an opinion about whether the injured worker 
will require future medical care to cure or relieve the effects of an industrial injury.  

• IMR: Replacing the existing dispute-resolution process with the IMR system was 
intended to improve the quality and timeliness of the process for resolving medical 
necessity determinations. The IMR process was effective on January 1, 2013, for injuries 
occurring in 2013 and on July 1, 2013, for any adverse utilization review decisions 
communicated on or after that date, regardless of injury year. 

• Independent bill review (IBR): SB 863 provisions established requirements for bill 
submissions and processing to improve the timeliness of payment for medical treatment 
and implemented the IBR process to resolve payment disputes. The IBR process was 
effective for services furnished on or after January 1, 2013.  

Objectives and Research Questions 
The research objective that the California Department of Industrial Relations’s (DIR’s) 

CHSWC and DWC identified was to evaluate the effects of the SB 863 provisions on medical 
treatment quality, spending, and outcomes. This report ties together two types of analyses to 
meet these objectives. The first includes analyses of specific SB 863 provisions, for example, 
specific fee-schedule changes, with the goal of describing how the provision in question is 
related to changes in WC-paid medical care utilization and spending. The second includes 
analyses evaluating SB 863 as a whole. These consolidated analyses rely on pre–post 
comparisons in injured workers with comparison groups to identify changes in medical care 
utilization and medical care spending. 

We addressed the following specific questions: 

1. How have medical care utilization and spending changed over the SB 863 
implementation period, in terms of both overall levels (i.e., utilization and spending per 
injury) and mix of services? (Chapter 3) 

2. How have utilization and spending changed for specific medical care services affected by 
the RBRVS implementation? What are the overall effects of the transition to RBRVS? 
(Chapter 4) 

3. Did other specific fee-schedule changes introduced in SB 863—including changes to 
inpatient hospital and ambulatory surgery center (ASC) services and the medical-legal 
fee schedule—change utilization and spending on these and related services? (Chapter 5) 
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4. How did changes to the IMR process affect IMR frequency and utilization review 
frequency and other outcomes? (Chapter 6) 

5. Was SB 863 associated with changes in medical care utilization and spending for injured 
workers, controlling for unrelated trends using a comparison group of commercially 
insured patients? (Chapter 7) 

Approach Overview 
Generally, our evaluation involved both qualitative and quantitative methods. However, the 

specific methods we used to complete the necessary analyses and develop findings and 
recommendations varied by provision and research question.  

The primary empirical data source for our research was the Workers’ Compensation 
Information System (WCIS) database DWC maintains for services provided from 2007 to 2015. 
WCIS uses electronic data interchange to collect comprehensive information from claims 
administrators to help DIR oversee the functioning of the WC system and assess trends in 
medical care over time.1 

The qualitative approach included ongoing discussions with members of a technical advisory 
group convened at the outset of this research to clarify our understanding of WC medical 
treatment cost drivers, to confirm and prioritize the most important issues and conditions that 
would benefit from in-depth analysis, and to identify best practices that might be adapted for 
California’s WC system. In selecting individuals for the technical advisory group, we consulted 
CHSWC to identify key informants representing different stakeholder perspectives: injured 
workers, practitioners, payers, self-insured employers, and regulators. 

The consolidated analysis focuses on a broader evaluation testing whether SB 863 affected 
medical utilization and spending, controlling for underlying trends that are unrelated to SB 863 
with comparison groups. Two concerns motivated the broader evaluation. First, changes in such 
outcomes as utilization and spending from before to after the implementation of SB 863 may or 
may not be attributable to SB 863 if underlying trends are driving these changes. Second, a 
broader evaluation of SB 863 provisions together is appropriate, given the concurrent 
implementation of individual SB 863 provisions and the significant overlap in the outcomes 
relevant to individual SB 863 provisions. 

Findings 

Trends in California Workers’ Compensation Volume and Payment 

We found that the number of injuries per year remained constant through the SB 863 
implementation period. In aggregate, measures of total utilization and spending also remained 

 
1 A claims administrator is an insurer; a self-insured, self-administered employer; or a third-party administrator.  
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fairly constant within the first 12 months after injury from before to after the implementation of 
key SB 863 provisions. We did find significant changes in specific service categories, with 
marked increases in spending on evaluation and management (E&M) services (RBRVS fee-
schedule changes increased payment rates) and declines in laboratory and pathology service 
utilization and payments (again reflecting RBRVS changes). We found some unanticipated 
changes, such as increases in spending within 12 months of injury on physical medicine services.  

The distribution of spending across service categories changed over time as a result of 
RBRVS implementation and, specifically, shifted toward E&M services. Spending on E&M was 
steady through 2013, at approximately 28 percent of all payments in the year of injury and 10 to 
15 percent of all payments in the four years following the injury. In 2014, spending on E&M 
increased to nearly 30 percent of total payments in the year of injury and to approximately 
35 percent by 2015. We found that two-thirds of this growth can be attributed to RBRVS 
changes and the rest to an increase in E&M service utilization. However, the bulk of the increase 
in utilization appears to have been due to consultation visits that were billed as office visits in 
2014 because consultation visits were no longer paid under RBRVS. In net terms, the number of 
total office visits, including observation visits that were billed using different codes than other 
office visits prior to RBRVS, declined for most specialties, particularly for surgeons and 
chiropractors.  

RBRVS Effects 

We found through stakeholder interviews and our technical advisory group that, for the most 
part, implementation of the RBRVS went smoothly. Our analyses of WCIS data related to 
RBRVS focused on changes in utilization and spending that were due to implementation of 
RBRVS. We found that specialties—including occupational medicine, physical therapist, 
physical medicine, occupational therapist, and single-specialty clinics—increased their shares of 
total WC payments from 2013 to 2014. Other specialties—including surgery, radiology, 
anesthesiology, behavioral health, and neurology—had smaller shares of total WC spending in 
2014 than in 2013. We examined the effects of bundling reports into E&M visits and found that 
the volume of 99,080 reports with payments fell 92 percent, and payments for the reports fell 
99 percent from 2013 to 2014, suggesting that the payments for most reports were bundled into 
the payment for the E&M visit. 

Other Fee-Schedule Issues 

We analyzed trends in inpatient utilization and found that data from the Office of Statewide 
Health Planning and Development indicated that, from 2012 to 2014, WC inpatient stays 
declined 12.6 percent and that the average allowance per discharge increased 8.7 percent. We 
cannot assess whether this change is attributable to actual increases in the severity levels of WC 
inpatients or to improved reporting of complications and comorbidities and of major 
complications and comorbidities that resulted in patients being assigned to higher severity levels 
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without a real change in patient severity. We did not find evidence that the pass-through for 
complex spinal surgery might be a factor in the decline in the number of WC complex spinal 
surgeries over 2012–2014. 

We analyzed potential alternatives to the current policies for OMFS facility fees for ASC 
surgical services. We found that considerable billing for secondary surgical procedures is 
packaged into the Comprehensive Ambulatory Payment Classification (C-APC) payments and 
that, in the estimated aggregate, allowances are lower under the C-APCs than without the 
C-APCs. Our comparison of allowances under the 2016 Outpatient Prospective Payment System 
(OPPS) rules with C-APCs with the allowances under the Medicare ASC fee-schedule estimates 
that total OMFS allowances using the 2016 OPPS rules with C-APCs will be 138 percent of the 
Medicare fee schedule for ASC services. In the long run, replacing the OPPS-based fee schedule 
with an ASC-based fee schedule should be considered. 

We reviewed the medical-legal fee schedule and found that the $250 per hour used to 
determine the medical-legal allowances is significantly higher than the fully transitioned 2017 
allowances for E&M services that consist of similar activities. Although this might suggest that 
the medical-legal fee schedule needs no changes until the RBRVS fee-schedule levels catch up to 
it, we have concluded that this would not be appropriate in light of the increase in the number of 
ML 104 evaluations and the number of units per evaluation. Despite these increases, the number 
of subsequent follow-up evaluations has also increased significantly. Taken together, the trends 
suggest considering restructuring the allowances for extraordinarily complex evaluations.  

Changes in the Medical Necessity Dispute-Resolution Process 

In 2016, following the completion of our analyses on this topic, California SB 1160 
(Mendoza) made additional changes to the medical necessity dispute-resolution process that are 
intended to reduce administrative burden and streamline the utilization review process. These 
changes address many of the concerns that we identified through our interviews with 
stakeholders. 

Overall Effects on Health Care Spending and Utilization 

In this consolidated analysis, we used a statistical approach common in the policy evaluation 
literature to try to identify a causal relationship between the enactment of SB 863 and medical 
expenditures and utilization. Overall, we found no evidence that SB 863 increased expenditures; 
expenditures for injured workers may have declined more than those for statistically similar 
comparisons, but this difference was not statistically significant. However, we found that 
expenditures declined more for injured workers than for commercially insured patients in the 
comparison group in the following settings or types of services: anesthesia, drugs, E&M, 
medicine, pathology, radiology, and surgery. Other inpatient hospital expenditures increased 
more for injured workers than for comparison groups. The overall null finding across diagnosis 
or CCS categories varied little. 
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We found evidence of a decline in total claim lines for injured workers relative to 
comparison groups consistent across diagnoses. Overall, injured workers had almost 1.5 fewer 
bill lines after SB 863 compared with controls. There was some variation across clinical settings 
and types of services, however. For example, the number of claim lines increased for injured 
workers relative to comparison groups for other inpatient, outpatient, pathology, and other 
services.  

Overall, total relative value units (RVUs) increased, suggesting that, even though the number 
of claim lines may have decreased more for injured workers, the practitioner intensity per injury 
increased. Notably, however, total RVUs declined more for injured workers for E&M and 
surgery services. 

In most cases, the findings across the different outcomes were consistent. For example, if 
expenditures declined (increased) for injured workers after SB 863, we would perhaps expect to 
see declines (increases) in the number of bill lines and RVUs, which is what we observed for 
other outpatient, anesthesia, drugs, E&M, and surgery services. For medicine and radiology, 
expenditures and claim lines declined, but RVUs increased. 

Recommendations  
Various chapters and sections above contain specific recommendations, including: 

• For ambulatory surgery facility services, consider replacing the OPPS-based fee schedule 
with an ASC-based fee schedule. 

• For medical-legal services, consider converting the allowance for an extraordinarily 
complex evaluation into a flat rate based on the complexity of the issues that need to be 
addressed by the evaluator. 

• For medical-legal services, consider establishing policies that provide incentives for 
completing high-quality reports that address the issues outlined in the cover letter(s) from 
the parties requesting the evaluation. 

We also make several general recommendations highlighting the importance of ongoing 
monitoring to identify potential anticipated and unanticipated effects of SB 863 and other 
changes in the California WC system:  

• Continue monitoring trends in utilization and spending for different medical service 
categories. 

• Monitor trends in work-related outcomes for injured workers.  
• Pursue additional analyses comparing changes in outcomes for California injured workers 

with those for comparison groups, possibly including injured workers in other states or 
patients in California with injures that are not work related. 

Changes to the WCIS data reporting requirements and structure in 2016 will complicate 
many of the analyses of trends over time. In this report, we integrated data for approximately 
40 percent of WCIS medical bills that could not be linked to jurisdiction claim numbers (JCNs) 
into our analyses when possible. On April 6, 2016, DIR began accepting WCIS data submitted in 
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the new “5010” format. Data suppliers cannot submit records to WCIS without a JCN. Although 
suppliers may adjust their processes or make an effort to obtain the correct JCN in some cases, 
records describing medical services in others either may be not be reported or may be rejected 
when a JCN is not immediately available. We expect that there will be significant declines in 
utilization in calendar year 2016 through the present because of this change and caution against 
interpreting this change as a reduction in medical utilization or spending. Additional analysis will 
help put any changes from the old to new data reporting format in context. 
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1. Introduction 

Background 
California’s workers’ compensation (WC) program provides medical care and wage-

replacement benefits to workers who suffer on-the-job injuries and illnesses. Injured workers are 
entitled to receive all medical care reasonably required to cure or relieve the effects of their 
injury with no deductibles or copayments. High rates of growth in medical treatment expenses 
resulted in a series of reform efforts in 2003 and 2004 to control these expenses for injured 
workers and to improve program efficiency. The reductions in medical expenses that followed 
implementation of the reform provisions were offset by subsequent growth. Following a 23-
percent reduction in total medical benefit expenses from 2003 to 2007, total medical expenses 
increased by 24 percent from 2007 to 2011, with particularly significant increases in medical 
cost containment expenses and medical-legal costs (Commission on Health, Safety and Workers’ 
Compensation [CHSWC], 2012).  

California Senate Bill (SB) 863, enacted on September 18, 2012, contained several 
provisions that touch on different aspects of the medical care system. The SB 863 provisions 
emanated from a series of reports recommending changes in the WC medical treatment system 
(Wynn, Timbie and Sorbero, 2011; Wynn, 2012; Wynn, 2009; CHSWC, 2011; Wickizer et al., 
2009). Collectively, the intent of SB 863’s provisions was to constrain the rate of increase in 
medical expenses through a combination of measures designed to improve the quality, efficiency 
and timeliness of medical care provided injured workers through improvements in the fee 
schedules and dispute-resolution processes and through increased accountability and oversight.  

Key SB 863 provisions include the following:  

• Fee-schedule changes: Changes to the Official Medical Fee Schedule (OMFS) were 
designed to promote efficient delivery of medical care (see DIR, 2020b). These changes 
included modifications to the inpatient hospital and ambulatory surgery facility fee 
schedules, effective January 1, 2013; replacement of the existing OMFS for physician 
services with a resource-based relative value system (RBRVS) fee schedule, effective 
January 1, 2014; and development of new fee schedules for home health care, copying 
services, and interpreter fees. 

• Medical provider networks (MPNs): SB 863 aimed to improve the operation and 
oversight of MPNs. Since January 1, 2004, injured workers of employers with MPNs 
have been required to use network providers throughout the course of the treatment. The 
SB 863 provisions—including medical access assistants for injured workers, written 
contracts between MPNs and providers that include language stating that providers will 
follow Medical Treatment Utilization Schedule (MTUS) guidelines (see DIR, 2020c), 
and additional Division of Workers’ Compensation (DWC) oversight over MPN lists of 
providers—were effective January 1, 2014.  
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• Medical-legal evaluations: Improving the process for medical-legal evaluations included 
addressing deficiencies in the composition of qualified medical evaluator (QME) panels, 
streamlining the process and timelines for evaluations by agreed medical evaluators 
(AME) and QMEs, and increasing DWC oversight of the evaluators and their decisions; 
these regulatory changes were effective September 16, 2013. With respect to medical 
necessity disputes, the independent medical review (IMR) process replaced the 
AME/QME process. Effective July 1, 2103, an evaluator no longer provides an opinion 
on any disputed medical treatment issue; evaluators continue to be needed to provide an 
opinion about whether the injured worker will require future medical care to cure or 
relieve the effects of an industrial injury.  

• IMR: Replacing the existing dispute-resolution process with the IMR system was 
intended to improve the quality and timeliness of the process for resolving medical 
necessity determinations. The IMR process was effective on January 1, 2013, for injuries 
occurring in 2013 and on July 1, 2013, for any adverse utilization review (UR) decisions 
communicated on or after that date regardless of injury year.  

• Independent bill review (IBR): SB 863 provisions established requirements for bill 
submissions and processing to improve the timeliness of payment for medical treatment 
and implemented the IBR process to resolve payment disputes. The IBR process was 
effective for services furnished on or after January 1, 2013.  

Research Objectives 
The research objective that the Department of Industrial Relations’s (DIR’s) CHSWC and 

DWC identified was to evaluate the effects of the SB 863 provisions on medical treatment 
quality, spending, and outcomes. This report ties together two types of analyses to meet these 
objectives. The first includes analyses of specific SB 863 provisions, for example specific fee-
schedule changes, with the goal of describing how the provision in question is related to changes 
in WC-paid medical care utilization and spending. The second includes analyses evaluating 
SB 863 as a whole. These consolidated analyses rely on pre–post comparisons in injured workers 
with comparison groups to identify changes in medical care utilization and medical care 
spending.  

One limitation of this report’s consolidated analyses is that we have not examined how 
SB 863 affected the labor market outcomes of injured workers. The RAND Corporation is 
currently conducting research on wage loss monitoring in California that is designed to provide 
regular updates on the labor market outcomes of injured workers. These reports document a 
gradual improvement in the earnings of workers who have received temporary or permanent 
disability (PD) benefits, although earnings for injured workers remain depressed compared with 
the levels that prevailed before the Great Recession of 2008–2009. SB 863 ushered in wholesale 
changes that simultaneously affected all workers in the state, making it extremely difficult to 
disentangle the labor market effects of SB 863 from other factors that drive worker outcomes, 
such as the economic recovery from the Great Recession. As a result, we determined that 
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evaluation of SB 863’s influence on labor market outcomes was beyond the scope of the present 
research.1 

Existing Evidence on SB 863 Impacts  
Several studies and reports offer early evidence on potential SB 863 impacts. The following 

subsections briefly summarize this existing research. In general, these preliminary analyses 
suggest that SB 863 has successfully reduced WC system costs by reducing medical costs. Some 
provisions, such as the transition to the RBRVS fee schedule for physician services, appear to 
drive down costs more than initially anticipated, with several sources indicating that fee-schedule 
reform is contributing to a reduction in the volume of services per injured worker. Other 
provisions seem to be falling short of meeting their cost-reduction objectives, for example those 
related to medical-legal costs. 

In addition to California-focused reports that track trends in within-state costs over time, 
preliminary cross-state evidence suggests that WC medical costs in California have fallen 
relative to those in peer states and that this may be as a result of SB 863. However, it is important 
to note that studies to date do not control for factors unrelated to the SB 863 reforms that could 
be affecting observed trends and typically do not isolate the effects of individual SB 863 
provisions from other provisions that could also be having an effect. 

Overall System and Medical Care Costs 

SB 863 increased minimum and maximum weekly PD benefit amounts and included several 
provisions designed to offset the increase in system costs by reining in medical costs. The 
Workers’ Compensation Insurance Rating Bureau of California (WCIRB) projected the cost 
effects of SB 863 prior to its implementation and has tracked the evolution of costs over time. 
Other organizations, including the California Workers’ Compensation Institute (CWCI), have 
analyzed individual provisions of the bill but have not provided an overall estimate of the effects 
on costs. At the national level, the Workers’ Compensation Research Institute (WCRI), has 
monitored trends in indemnity and medical costs in the WC systems across 18 states, and 
WCRI’s work provides evidence to suggest SB 863 has put downward pressure on costs in 
California’s WC system. 

In WCIRB’s final retrospective evaluation of the effects of SB 863 on WC insurance system 
costs (WCIRB, 2016), the organization estimated that the bill’s provisions are reducing total 
system costs by about 7 percent annually. This updated estimate compares favorably with 

 
1 The first interim report under this project, covering 2013 injury dates, was published in August 2018 (Dworsky, 
Rennane, and Broten, 2018a); a second interim report covers 2014–2015 injury dates (Dworsky, Rennane, and 
Broten, 2018b). A final policy report released in 2020 provided an opportunity for RAND to use this wage loss 
monitoring data for policy analysis, potentially including targeted evaluations of specific provisions of SB 863 
(Rennane, Broten, and Dworsky, 2020). 
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WCIRB’s prospective evaluation, which projected annual savings of about 1 percent of total 
system costs (WCIRB, 2012). WCIRB also reports the dollar amount of savings by taking the 
percentages as a share of the total estimated system size at the time of the bill’s implementation 
in 2013 of about $19 billion (WCIRB, 2012). By this metric, WCIRB estimates annual net 
savings of about $1.3 billion, up from its prospective estimate of $200 million (WCIRB, 2016). 

WCIRB found that reductions in medical care, rather than indemnity spending, were the 
larger contributors to the reduction in total system costs (WCIRB, 2016). According to WCIRB, 
a range of SB 863 provisions—including those related to liens, surgical implant hardware, 
ambulatory surgery center (ASC) fees, MPNs, IBR, and the RBRVS fee schedule—contributed 
in part to these estimated savings (WCIRB, 2016). Notably, WCIRB estimates that a decline in 
medical costs per claim stemming from lower medical utilization but not directly attributable to 
any SB 863 provision in particular is leading to annual savings of more than 5 percent of total 
system costs (WCIRB, 2016). 

These WCIRB estimates do not use methodologies that can control for the possible 
relationship between factors unrelated to SB 863 and measured outcomes. In general, WCIRB 
reports do not discuss these factors but instead discuss trends in costs across various aspects of 
the WC system and draw preliminary conclusions with regard to how provisions of SB 863 may 
have affected the observed trends. WCIRB acknowledges that its prospective estimates “were in 
part based on judgmental assumptions that may or may not materialize” and that “the ultimate 
cost impact of many provisions of SB 863 will not be known for many years” (WCIRB, 2016). 

WCRI’s work likewise does not include rigorous controls to isolate the effects of SB 863 
reforms from other factors that could be affecting WC costs in California. However, WCRI’s 
comparison of the cost trends in California’s system with trends in 17 other state systems 
provides suggestive evidence that SB 863 is having the desired effects. WCRI’s April 2017 
overall benchmark report found that, while California’s average cost per claim remains higher 
than the average cost across the 18 state systems analyzed, total costs per claim have held 
roughly steady since the passage of SB 863 and that “most other study states experienced an 
increase in costs per claim during this period” (Yang, 2017a). WCRI stated that “the stability in 
total costs per claim post–SB 863 was a result of several offsetting trends in the key cost 
components,” with declining medical payments per claim offsetting an increase in indemnity 
benefits per claim and in benefit delivery expenses per claim (Yang, 2017a). 

WCRI’s October 2017 medical benchmark report, published in October 2017, drills down 
into trends in medical expenses. WCRI found that medical payments per claim have “decreased 
steadily” in California in recent years, while “most other study states experienced growth,” 
writing that this divergence from the cross-state trend “likely reflects the impact of SB 863 
provisions” (Yang, 2017b). Specifically, WCRI determined that medical payments per claim fell 
by more than 10 percent in California and that the 18-state median change was an increase in 
costs per claim of about 7 percent, as measured by the percentage change in total cumulative 
costs per claim over an average of 36 months of experience for claims originating from October 
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1, 2009, through September 30, 2010 (cumulative costs through March 31, 2013) from the costs 
for claims originating from October 1, 2012, through September 30, 2013 (cumulative costs 
through March 31, 2016) (Yang, 2017b). Among the provisions WCRI mentions as possible 
contributors to the decrease in medical costs per claim are the transition to the RBRVS fee 
schedule, the change in reimbursements to ASC facilities, and the effects of the IMR process on 
prescription payments (Yang, 2017b).  

Costs in Specific Medical Care Categories 

Reports from WCIRB and other organizations have found changes in utilization and 
spending for specific categories of medical care since the enactment of SB 863. 

Pharmaceuticals 

Although SB 863 provisions did not target drug costs directly (WCIRB, 2015b), several 
reports have found that there has been a significant decline in pharmaceutical payments per claim 
since the enactment of the legislation. Specifically, according to a WCIRB analysis of medical 
transaction data through June 2016, pharmaceutical costs per claim fell by 38 percent between 
the second half of 2012 and the second half of 2015 (WCIRB, 2016). In 2017, WCIRB found 
that this was due not only to a decline in the number of transactions per claim but also to a drop 
in the average payment per transaction in the most recent years (WCIRB, 2017a). On balance, 
according to WCIRB, pharmaceuticals accounted for about 7 percent of WC system medical 
payments in 2016, down from 13 percent of payments in 2014 (WCIRB, 2017a). 

WCRI also has noted a decline in prescription payments per claim since the enactment of 
SB 863. Specifically, WCRI found that there was a 36 percent decrease in prescription payments 
per claim for claims originating between October 1, 2014, and September 30, 2015 (cumulative 
costs through March 31, 2016) compared with those originating between October 1, 2011, and 
September 30, 2012 (cumulative costs through March 31, 2013), the largest such decline among 
the 18 states in the WCRI analysis (Yang, 2017b). WCRI also determined that this was due both 
to a decrease in the average number of prescriptions per claim and a more modest decline in the 
average payment per prescription (Yang, 2017b). 

WCIRB, WCRI, and CWCI reports speculate that the reduction in pharmaceutical costs is 
due, in part, to the SB 863 changes to the IMR process (WCIRB, 2015b; WCIRB, 2017a; Yang, 
2017b; David et al., 2015b). The 2016 IMR data show that pharmaceuticals accounted for 
44 percent of IMR disputed treatment requests, with the vast majority of these requests (more 
than 90 percent) being denied (Lanier, Baker, and Parisotto, 2017). 

Surgical Implant Hardware 

SB 863 eliminated duplicate payments for implantable medical devices, including spinal 
surgical implants. In its prospective evaluation of the cost impacts of SB 863, WCIRB estimated 
that this provision would generate total annual savings of 0.6 percent of system costs—
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$110 million per year using the 2013 system size of about $19 billion (WCIRB, 2012). This 
WCIRB prospective estimate was grounded in a 2012 CWCI analysis that found that the 
duplicate payments for surgical implants added about $20,000 in fees to each such claim 
(Swedlow and Ireland, 2012). In its November 2016 estimate of SB 863 cost effects, WCIRB 
maintained its initial estimate of savings of 0.6 percent of system costs, the result of higher-than-
expected savings per episode (about $26,000, or 28 percent), coupled with a downward revision 
in the number of estimated episodes from the CWCI estimate initially used (WCIRB, 2016). 

Since the elimination of the duplicate payments, surgical episodes involving spinal implants 
have declined as a share of total inpatient episodes from 7.3 percent of episodes (in 2012) to 
4.3 percent of episodes (from 2013 to June 2016) (WCIRB, 2016). Overall, inpatient hospital 
costs accounted for 9 percent of system medical payments in 2016 (WCIRB, 2017a). 

Services Furnished in Ambulatory Surgical Centers and Hospital Outpatient Departments 

SB 863 capped the facility fee for services performed at ASCs at 80 percent of the Medicare 
hospital outpatient rate, down from the prior cap of 120 percent of Medicare rates. Several 
reports suggest that this provision has been successful in reducing costs while avoiding shifting 
to hospital outpatient departments, which did not see a reduction in their fee-schedule rates. 

Adjusting for the reality that pre–SB 863 ASC fees were often set at contracted rates below 
120 percent of Medicare rates, WCIRB estimated prospectively that facility fee savings would be 
about 25 percent rather than one-third (the savings had fees fallen from 120 to 80 percent), 
resulting in systemwide savings of 0.4 percent of total WC costs per year ($80 million using the 
2013 benchmark system size) (WCIRB, 2012). WCIRB reported in 2016 that this 0.4 percent 
total annual system savings estimate was unchanged (WCIRB, 2016). 

Underlying these WCIRB projections are data showing that the average ASC facility fee paid 
per episode fell by 21 percent after the implementation of SB 863 (comparing 2012 payments 
with those from 2013 through the first half of 2016) (WCIRB, 2016). An earlier, joint WCIRB-
CWCI report had found that there was a 27-percent decrease in payments per episode at ASCs 
(comparing 2012 with 2013 and the first half of 2014) (Johnson and David, 2015). A 2017 
WCRI medical benchmark report had a similar finding, with WCRI calculating that the average 
ASC facility payment per claim fell by 27 percent over a two-year period that encompassed the 
implementation date for the new fee schedule, as measured by the cumulative costs for claims 
with more than seven days of lost time at an average of 12 months of experience (Yang, 2017b).  

Moreover, these studies have not found evidence of shifting from ASCs to outpatient 
hospitals. According to WCIRB, the share of ASC procedures relative to outpatient hospital 
procedures has held roughly steady since the enactment of SB 863, “suggesting that no 
significant shifting from ASCs to outpatient hospital facilities has occurred” (WCIRB, 2016). 
The 2015 WCIRB-CWCI report also concluded that there “was no evidence of significant 
changes in service mix or intensity or shifts away from the ASC to the hospital setting” (Johnson 
and David, 2015). One WCRI medical benchmark report states that the percentage of claims 
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involving ASC facility services and the percentage of claims involving hospital outpatient 
services both fell in recent years (Yang, 2017b). 

Although the share of all claims involving ASC and outpatient services may be on the 
decline, of claims with these services, the cost trend appears to be more ambiguous when 
considering outpatient settings overall (both ASCs and outpatient hospitals). Although data show 
that the amount paid per claim involving these services fell in 2013 and held about even in 2014, 
WCIRB’s analysis indicates that there was a sharp increase in payments per claim in the first half 
of 2015, driven by a spike in payments per transaction (WCIRB, 2015b). This trend can also be 
seen when comparing cumulative costs over time by service half-year. Although cumulative 
costs per claim for outpatient services were about 10 percent lower for services provided in the 
second half of 2013 than for services provided in the second half of 2012, as measured by the 
cumulative costs over 30 months following the service half-year for the claim (e.g., through June 
2016 for services provided between July and December 2013), costs were about 10 percent 
higher for services provided in the second half of 2015 compared with the second half of 2012 
(comparing costs through the first half-year after the service half-year, or through June 2016 for 
services provided between July and December 2015) (WCIRB, 2016). Overall, outpatient 
procedures accounted for about 11 percent of medical payments in 2016 (WCIRB, 2017a).  

Resource-Based Relative Value System 

SB 863 replaced the existing OMFS for physician services with an RBRVS, which was 
phased in over four years beginning in 2014. Although prospective estimates suggested that this 
transition would increase costs to the WC system, several reports that have tracked cost and 
utilization trends show that physician costs per claim have declined since the implementation of 
the RBRVS. In 2016, physician services accounted for 41 percent of medical payments overall in 
the WC system, according to WCIRB (WCIRB, 2017a). 

WCIRB’s prospective estimate of the cost effects of the RBRVS was included in an amended 
January 1, 2014, pure premium rate filing. At the time, WCIRB estimated that the new system 
would increase overall system costs by 1.8 percent per year (WCIRB, 2013), or about $340 
million when adjusted to the $19 billion system size WCIRB used in its analyses (WCIRB, 
2016). In making its prospective cost estimate, WCIRB incorporated a 2013 RAND analysis that 
projected that total allowable fees would increase by 11.9 percent over the four-year RBRVS 
implementation period, with a particularly sharp increase (39.5 percent) in allowable fees for 
evaluation and management (E&M) services (Wynn et al., 2014). Applying different weighting 
procedures and making several additional adjustments, WCIRB projected that physician costs 
would increase by 8.5 percent over the four-year implementation period (WCIRB, 2013). 

In a 2016 retrospective evaluation of the cost impacts of SB 863, WCIRB estimated that 
rather than increasing costs, the RBRVS is decreasing total system costs by 1.7 percent per year, 
or $330 million (using the same baseline system size as in its prospective evaluation) (WCIRB, 
2016). Underlying this updated estimate is a WCIRB analysis that suggests that physician 
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payments per claim for 2014 services were 5.7-percent lower than payments per claim for 2013 
services, as measured by total payments through 18 months after the service year for the claim 
(e.g., through June 2016 for services provided in 2014), compared with a projected increase in 
costs of 2.4 percent (WCIRB, 2016). An unexpected decline of about one-third in payments per 
claim for special services and reports over this period contributed to this finding; these payments 
had been projected to increase by about 3 percent (WCIRB, 2016). Earlier reports from WCIRB 
provide further evidence to suggest that the transition to the RBRVS put downward pressure on 
medical costs (WCIRB, 2015a; WCIRB, 2015b).  

WCIRB reports indicate that these savings appear to be driven by a reduction in the number 
of services per injured worker rather than by a reduction in payments per service (WCIRB, 2016; 
WCIRB, 2015b; WCIRB, 2015a; WCIRB, 2017a). One WCRI medical benchmark report 
provides modest evidence to support this hypothesis: “After SB 863 went into effect, utilization 
for most types of nonhospital services in California remained fairly stable or had a small 
decrease,” as measured by the percentage of claims involving nonhospital services and the 
average number of visits per claim and services per visit for each claim (Yang, 2017b). 

The transition to RBRVS also appears to be contributing to a shift in WC medical payments 
from specialty physicians to the primary care setting. For example, a 2015 WCIRB analysis 
suggests that RBRVS changes led to a 9.4-percentage-point decrease in the share of medical 
payments for specialty care services (anesthesia, pathology and laboratory, radiology, and 
surgery) and to a corresponding 9.4-percentage-point increase in primary care payments (E&M 
and medicine) (WCIRB, 2015a). This is likely due to the disparate effects of the fee-schedule 
changes on allowable reimbursements for different categories of services, with prices paid for 
primary care services increasing (by as much as 30 percent, year-over-year, according to WCRI) 
and prices paid for specialty services falling (Yang, 2017b). 

Medical-Legal Costs 

Several provisions of SB 863, including the bill’s MPN, IMR, lien, and IBR provisions, were 
designed in part to drive down medical-legal costs in the WC system, for example, by reducing 
the number of medical-legal QME and AME reports and replacing them with less-expensive 
IMR reports (WCIRB, 2015b; WCIRB, 2016; Yang, 2017b). However, WCIRB, 2016, states 
that “[m]edical-legal costs, UR costs, and litigation costs have continued to emerge at prereform 
levels or higher . . . suggesting the prospectively estimated significant savings to frictional costs 
resulting from IMR and other SB 863 provisions have not materialized.” Although WCIRB did 
not provide a separate estimate for medical-legal costs, its estimate of the effects of SB 863 on 
“frictional costs” went from estimated savings of 0.9 percent of system costs (prospectively) to 
an estimated cost increase of 0.4 percent of system costs (retrospectively) (WCIRB, 2016).  

Contributing to this revised estimate is the WCIRB finding that the number and cost of 
medical-legal reports increased following SB 863’s implementation from 2012 levels (WCIRB, 
2016). Specifically, 13.2 percent of claims in the first half of 2016 included medical-legal 
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payments, compared with 11.1 percent of claims in the second half of 2012, while the average 
payment per medical-legal report increased from $1,329 to $1,664 over that time. In 2016, 
medical-legal payments accounted for 12 percent of system medical payments (WCIRB, 2017a). 

Comparing medical-legal costs across states, one WCRI medical benchmark report (Yang, 
2017b) found that California had “more frequent use of medical-legal services” than is typical 
across the 18 states it analyzed, and that California had “the highest medical-legal expenses per 
claim of the study states for claims originating between October 1, 2012, and September 3, 2013, 
as measured by the cumulative costs through March 31, 2016. WCRI’s analysis provides 
additional evidence to suggest that the cost-reduction objectives of SB 863’s reforms to the 
medical-legal process are not being achieved: “The anticipated decreases in expenses have not 
been observed in claims with experience through March 2016” (Yang, 2017b).  

In one of its benchmark reports, WCRI includes medical-legal costs in a category it calls 
“benefit delivery expenses” (i.e., those expenses per claim that cannot be categorized as strictly 
indemnity or medical expenses). WCRI finds that benefit delivery expenses per claim have 
continued to increase at approximately the same rate since the enactment of SB 863 as they did 
prior to the bill’s passage, and that these expenses were higher in California than in any other 
state it analyzed for claims originating between October 1, 2012, and September 30, 2013, with 
an average of 36 months of experience (i.e., through March 31, 2016) (Yang, 2017a). 

Other Medical Care-Related Impacts 

Medical Provider Networks 

SB 863’s provisions related to MPNs were designed to improve injured workers’ access to 
practitioners in MPNs and MPN accountability and to cut system costs by reducing payments 
related to going outside of MPNs for evaluation or treatment. Specifically, SB 863 disallowed 
the use of reports from physicians outside of MPNs as the sole basis for receiving WC, and 
eliminated employer liability for treatment or the consequences of treatment provided by non-
MPN practitioners (WCIRB, 2016). In its prospective evaluation of the cost effects of SB 863, 
WCIRB estimated that the MPN reforms would achieve annual savings of 1 percent of total 
system costs (or $190 million per year using the baseline $19 billion system size), by trimming 
both indemnity and medical costs (WCIRB, 2012). 

In its 2016 retrospective analysis, WCIRB maintained its annual cost savings estimate of 
1 percent of total system costs because of MPN strengthening, despite presenting evidence to 
suggest that the MPN provisions were falling short of having their intended effects in some 
respects (WCIRB, 2016). Specifically, while WCIRB had anticipated that the MPN reforms (in 
tandem with IMR provisions) would drive down temporary disability (TD) duration by 5 percent, 
WCIRB cites CWCI data in its 2016 retrospective report that indicates that average TD duration 
continued to increase in the years immediately following the enactment of SB 863, and writes 
that “there is no indication of any savings in TD costs resulting from SB 863 provisions” 
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(WCIRB, 2016). With regard to medical costs, however, WCIRB does contend that the SB 863 
MPN provisions are having an effect, noting that network utilization “is continuing to emerge at 
prereform levels or higher” and that costs per claim for services provided within MPNs are lower 
than these costs at non-MPN practitioners (WCIRB, 2016). 

In addition to the savings WCIRB attributes directly to MPN strengthening, WCIRB also 
lists the MPN changes among the SB 863 provisions (which also include IMR, IBR, and lien 
reforms) that it believes are contributing to an observed reduction in medical treatment levels 
(i.e., lower utilization of medical services per claim). WCIRB estimates that these provisions are 
collectively reducing overall system costs by about 6 percent per year above and beyond the 
savings that it attributes to individual provisions (WCIRB, 2016). 

Independent Medical Review 

SB 863 instituted an IMR process, through which independent medical professionals use 
evidence-based medicine standards to assess the medical necessity of treatments denied in the 
UR process. The goals of IMR were multifold: to streamline the dispute-resolution process, cut 
medical-legal costs, shorten average TD duration (by reducing delays of necessary medical 
treatment), and reduce medical costs (WCIRB, 2016). Although early evidence suggests that the 
goals related to medical-legal costs and TD duration have not been met, several analyses indicate 
that the contribution of IMR to lowering medical treatment costs more than offsets this, resulting 
in net savings to the WC system from the establishment of IMR. 

WCIRB prospectively estimated that IMR would achieve annual savings of 2.1 percent of 
total system costs ($390 million per year using the baseline $19 billion system size), by reducing 
the number of liens, QMEs, and expedited hearings; cutting down on litigation; and shortening 
average TD durations (WCIRB, 2012). WCIRB did not estimate in advance the effects of IMR 
on medical treatment costs, given uncertainties about how often the IMR process would be used 
and how often UR denials would be overturned under the new system (WCIRB, 2012). In its 
2016 retrospective analysis, WCIRB no longer estimates that IMR (in tandem with the MPN 
provisions, discussed earlier) is reducing TD durations, and WCIRB notes that trends related to 
legal and other frictional costs have led it to revise its estimate from annual savings of 
0.9 percent to an annual additional cost of 0.4 percent of total system costs (together with the TD 
effects, the estimate goes from savings of 2.1 percent annually to costs of 0.4 percent, or 
$70 million using the baseline system size) (WCIRB, 2016).  

Among the reasons WCIRB cites for frictional cost savings not materializing are that there 
have been more than three times as many eligible IMRs filed each year than the organization had 
anticipated, while the number of expedited hearings has increased rather than decreased 
(WCIRB, 2016). Data from the California DWC show that more than 170,000 eligible IMR 
applications were processed in 2016 (Lanier, Baker, and Parisotto, 2017), compared with a 
WCIRB prospective estimate of about 50,000 eligible IMR applications per year (WCIRB, 
2016). 
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Although the IMR process may not be lowering legal costs or cutting indemnity costs by 
reducing TD duration, early evidence suggests that IMR may be contributing to a significant 
reduction in medical costs by leading to lower utilization of medical services. As noted earlier, 
WCIRB estimates annual savings of 5 percent of total WC system costs stemming from a 
reduction in medical treatment levels that cannot be ascribed to any SB 863 provision in 
particular (WCIRB, 2016). CWCI reports suggest that this could be because the IMR process 
upholds the physician recommendation to deny services in more than nine in ten cases (David 
et al., 2015a; David, Ramirez, and Swedlow, 2014). According to WCRI, IMR may be reducing 
medical costs in particular by contributing to a decrease in the number of prescription payments 
per claim, because IMR disputes involve pharmaceuticals more often than any other medical 
service (Yang, 2017b). 

Liens 

SB 863 instituted a lien filing fee and established a three-year statute of limitations on filing 
liens for services prior to July 1, 2013, and one of 18 months for services after that date, with the 
goal or reducing costs to the system stemming from lien processing and settlement. 
Prospectively, WCIRB estimated that the lien provisions would result in annual savings of 
2.5 percent of system costs (or $480 million using the $19 billion baseline system size) (WCIRB, 
2012). Retrospective studies show that the number of lien filings fell in the years immediately 
following the enactment of SB 863, increased again in 2015 and early 2016 (which several 
analysts attribute to the onset of the reduced timeline for filing), and fell again in the second half 
of 2016 (Lanier, Baker, and Parisotto, 2016; WCIRB, 2016). Lien filings fell further in 2017, 
which WCIRB believes is due in part to additional legislative changes that came into effect that 
year (WCIRB, 2017b). In its 2016 retrospective analysis, WCIRB maintained its initial estimate 
of annual savings of 2.5 percent of system costs as a result of the lien provisions in SB 863 
(WCIRB, 2016).  

Several sources show that the IBR process, designed to facilitate timely payments and 
resolve billing disputes, has not been used nearly as much as the IMR process; however, IMR 
tends to uphold the decisions of the UR process, in the majority of cases, and IBR results in the 
decision of the claims administrator being overturned and an additional payment to the 
practitioner (Lanier, Baker, and Parisotto, 2016; WCIRB, 2016). Despite these additional 
payments to practitioners, WCIRB’s 2016 retrospective analysis estimates that IBR is not having 
a direct, quantifiable influence on costs (and WCIRB had not made a prospective estimate for 
IBR’s effects) (WCIRB, 2016). However, IBR is among the provisions that WCIRB believes are 
collectively contributing to a reduction in medical treatment levels and systemwide savings of 
5 percent per year (WCIRB, 2016) 
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Effects on Disability Benefits 

Although this report focuses on the effects of SB 863 on medical spending and outcomes, 
existing literature analyzing the bill’s effects suggests that its provisions are associated with 
changes across multiple aspects of the WC benefit system. In general, studies show that spending 
on indemnity benefits has increased, likely because of provisions in SB 863 that increased 
minimum and maximum disability benefits and that changed PD ratings (Yang, 2017a; WCIRB, 
2016; WCIRB, 2017b). Since the enactment of SB 863, indemnity frequency has gone up 
(WCIRB, 2017b) as have indemnity benefits per claim (Yang, 2017a). WCIRB’s 2016 
retrospective report shows that PD ratings have increased by 6 percent on average and that this 
increase, paired with the increase to minimum and maximum weekly PD benefits, has had 
roughly the anticipated effect of pushing indemnity costs upward (WCIRB, 2016). Overall, 
WCIRB estimates that the indemnity cost components of SB 863 are increasing system costs by 
about 4 percent per year (or about $820 million per year using WCIRB’s baseline system size of 
$19 billion) (WCIRB, 2016). As discussed earlier, WCRI has determined that indemnity costs 
per claim increased after SB 863 was passed, as did benefit delivery expenses per claim (Yang, 
2017a). 

Research Questions 
Broadly, the aim of this report is to describe the effects of SB 863 on overall utilization and 

spending. The report addresses the following specific questions: 

1. How has medical care utilization and spending changed over the SB 863 implementation 
period, in terms of both overall levels (i.e., utilization and spending per injury) and mix 
of services? (Chapter 3) 

2. How have utilization and spending changed for specific medical care services affected by 
the RBRVS implementation? What are the overall effects of the transition to RBRVS? 
(Chapter 4) 

3. Did other specific fee-schedule changes introduced in SB 863—including changes to 
inpatient hospital and ASC services and the medical-legal fee schedule—change 
utilization and spending on these and related services? (Chapter 5) 

4. How did changes to the IMR process affect IMR frequency and UR frequency and other 
outcomes? (Chapter 6) 

5. Was SB 863 associated with changes in medical care utilization and spending for injured 
workers, controlling for unrelated trends through comparison to control patients? 
(Chapter 7) 

The individual chapters that follow list more-granular research questions and the specific 
data and methods we used to answer them. The following section describes our general approach 
for this research.  
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General Approach 
Generally, our evaluation involved both qualitative and quantitative methods. However, the 

specific methods we used to complete the necessary analyses and develop our findings and 
recommendations varied by provision and research question.  

The primary empirical data source for our research was the Workers’ Compensation 
Information System (WCIS) database maintained by DWC. We used data for services provided 
from 2007 to 2015. WCIS uses electronic data interchange to collect comprehensive information 
from claims administrators to help DIR oversee the functioning of the WC system and to monitor 
trends in medical care over time.2  

The qualitative approach included ongoing discussions with members of a technical advisory 
group convened at the outset of this research to clarify our understanding of WC medical 
treatment cost drivers, to confirm and prioritize the most important issues and conditions that 
would benefit from in-depth analysis, and to identify best practices that might be adapted for 
California’s WC system. In selecting individuals for the technical advisory group, we consulted 
CHSWC to identify key informants representing different stakeholder perspectives: injured 
workers, practitioners, payers, self-insured employers, and regulators. The technical advisory 
group consisted of 30 members. After an initial in-person meeting, subsequent meetings were 
convened on an ad hoc basis with members having particular interests in specific topics, such as 
the medical necessity dispute-resolution process and RBRVS implementation issues. We 
supplemented the technical advisory group discussions with expert interviews with a 
convenience sample of physicians, payers, and attorneys. We asked the DWC and members of 
the technical advisory group for recommendations and also contacted several physician specialty 
organizations directly for recommendations for potential interviewees. We received 15 practicing 
physicians’ names from Southern and Northern California and also the names of eight other 
stakeholders from Southern and Northern California (including applicant attorneys, defense 
attorneys, and claims administrators) and selected our interviewees from this list. In total, we 
conducted interviews with ten physicians treating injured workers, two attorneys, and four payer 
representatives (medical directors and claims examiners). The practicing physicians included 
specialists in occupational medicine, pain management and rehabilitation, orthopedic surgery, 
neurology, and psychiatry. We used a semistructured interview protocol that allowed us to touch 
on generic issues, such as access, quality, and administrative burden, while focusing on the areas 
of particular concern to the key informant.  

Chapter 7 focuses on a broader evaluation testing whether SB 863 affected medical 
utilization and spending, controlling for underlying trends that are unrelated to SB 863 with 
comparison groups. This broader evaluation was motivated by two concerns. First, changes in 
such outcomes as utilization and spending from before to after the implementation of SB 863 

 
2 A claims administrator is an insurer, a self-insured self-administered employer, or a third-party administrator.  
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may or may not be attributable to SB 863 if underlying trends are driving these changes. Second, 
a broader evaluation of SB 863’s provisions as a group is appropriate, given the concurrent 
implementation of individual SB 863 provisions and the significant overlap in the outcomes 
relevant to individual SB 863 provisions.  

Organization of This Report 
Chapter 2 describes the WCIS data and other data that we use throughout the report. 

Chapter 3 reports descriptive statistics—including trends in utilization and spending over the 
SB 863 implementation period—that provide the context for subsequent analyses. Chapter 4 
addresses the implementation of an RBRVS for physician and other practitioner services. 
Chapter 5 addresses a range of other fee schedule–related issues. Chapter 6 covers changes in the 
medical dispute-resolution process. Chapter 7 describes analyses comparing the change in 
medical care spending in injured workers pre–SB 863 to post–SB 863 to the same pre–post 
change for a set of control patients covered by group health insurance. Finally, Chapter 8 
summarizes our overall findings and presents recommendations to DIR. A set of appendixes 
provides supplemental material. 
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2. Data 

The primary data source for our research is the WCIS database maintained by DWC for 
services provided from 2007 to 2015. WCIS uses electronic data interchange to collect 
comprehensive information from claims administrators to help DIR oversee the state’s WC 
system. In 2006, the WCIS was expanded to include medical data. Data are transmitted to DWC 
within 90 calendar days of the bill payment or the date of final determination that payment for 
billed medical services would be denied. By law, claims administrators handling at least 150 
claims per year are required to report medical data for all services provided on or after 
September 22, 2006. We have chosen to use the WCIS database as our primary data source 
because it is the most complete and representative data set available. Each medical bill includes 
information on the injured worker and practitioner, diagnosis and procedure codes, the 
practitioner’s charges, actual payments to practitioners, and codes explaining the reasons for 
adjustments between the billed charges and paid amounts.  

Even though WCIS provides the best data available, it has limitations: First, not all WC 
claims are reported into the system,1 and among reported claims, there is further underreporting 
of medical bills or services for a variety of reasons.2 Because WCIS does not include all claims 
with medical expenditures, representativeness is a potential issue. If the distribution of services 
in the available WCIS data diverges from the “true” distribution (for all claims), this has 
implications for our policy analyses. Earlier RAND reports (see, e.g., Wynn et al., 2018) discuss 
these issues in more detail and conclude that the WCIS data can be assumed to be broadly 
representative of all WC claims in California.  

Our analyses assumed that the WCIS data are representative. Our general approach to 
addressing the underreporting and nonmatching issues was to examine spending and utilization 
per claim or as a percentage of total spending for matched claims. Our underlying assumption is 
that, if medical data are reported for a claim, the reporting is complete for that claim. To the 
extent that there is systematic underreporting or nonmatching rates across different types of 
payers or types of services, the results may be biased. 

WCIS Data Without Matched First Report of Injury Records 
The majority of claims in WCIS include a jurisdiction claim number (JCN) identifier that can 

be used to link medical bill and other WC records across time and systems. For our purposes, 

 
1 According to the DWC, WC claims reporting for the first report of injury (FROI) is 91–92 percent complete. 
(DWC, 2016a).  
2 These reasons include differential treatment of services for which providers receive lump sum payments through a 
lien and cases in which services do not align with one of the California WC fee schedules.  
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one important link is between medical bill data and the FROI data. FROI includes the nature of 
injury, body part, injury date, and other records that we use for some analyses. A significant 
share of WCIS data—approximately 40 percent of medical bills—are not reported with a valid 
JCN (Figure 2.1). For these data, we link the bills to FROI JCNs using three fields reported on 
bills for medical services that, in many cases, identify discrete injury claims: claim administrator 
claim number, insurer Federal Employer Identification Number, and injury date.  

Figure 2.1. Number of Injuries with Medical Claims per Year 

 

SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 

administrator claim number, insurer identification (ID), and date of injury. Totals for 2015 may be underestimated 

because of reporting delays. 

We conducted descriptive analyses to ensure that our linking approach was accurate. First, 
we checked how often the same combination of claim administrator claim number, Federal 
Employer Identification Number, and injury date linked to more than one JCN and found that 
fewer than 1 percent did so. Second, we checked how often JCNs both appeared on bill records 
and were linked to bills without JCNs. This would occur if some bills for an injury were 
submitted with a JCN while other bills for the same injury were submitted without a JCN. We 
found that 5 percent of JCNs had bills with and without reported JCNs. Third, we found that 
injuries with linked JCNs tended to have fewer bill lines than those with reported JCNs (results 
not shown).  

After these checks, we decided that it was reasonable to use the linked JCN as a proxy for the 
reported JCN. We opted to include WCIS records for injuries with reported and linked JCNs in 
our analyses unless otherwise noted. Omitting records for injuries with linked JCNs may have 
obscured important effects of SB 863, given the change in the share of JCNs with reported and 
linked JCNs around the implementation for key SB 863 provisions and the potential difference in 
utilization for injuries with reported and linked JCNs. Important questions about the accuracy 
and completeness of records for injuries without reported JCNs remain and further investigation 
is warranted. Subsequent to the start of our analysis, DIR and DWC switched to a new data 
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reporting standard that will require submission of JCNs. Although the new reporting standard 
offers many advantages, there are concerns that some records may either not be submitted or be 
rejected from WCIS (and therefore cannot be analyzed) if the JCNs are not available to data 
supplier.  

Data Completeness Over Time 
DWC requires that records be submitted to WCIS within one year of the date of service. 

Despite this requirement, a few new records are submitted months or years after this deadline. As 
a result, newer analyses of WCIS data for historical years may not match earlier analyses of the 
same years. The completeness rate in the WCIS data—defined as the share of the records 
available at the time of an analysis relative to the number of records that will ultimately be 
reported to WCIS—varies by bill type. For the most recent year of data analyzed—2015 for this 
report—the reporting rate is 95 percent or higher for facility and prescription drug bills and 
lower for professional services. Reporting rates for professional services were markedly lower in 
the last months of 2015. In most cases, we did not include 2015 medical bill data in our analyses 
by calendar year because we were concerned about biasing 2015 utilization estimates downward. 
We do use 2015 medical bill data in two cases. First, we did include 2015 data in analyses by 
injury year when estimating utilization for 2014 injuries within 12 months of injury. As a result, 
we may underestimate utilization for injuries later in 2014. Second, we do report the share of 
utilization and spending for service categories in 2015 rather than absolute amounts or counts. 
Finally, we include 2015 injury counts in some analyses where indicated in specific chapters. 

Final Analysis Sample 
We analyzed medical bill data for all JCNs (reported and linked) with injury dates 2007 to 

2014 and with at least one paid medical bill reported to WCIS. We focused on injuries with paid 
medical bills because our focus was on an analysis of medical bill data in WCIS. The precise 
number of injuries for each calendar year are reported in Chapter 3. 

Medical Care Categories 
Many of our analyses assign health care services reported in WCIS to categories of services 

for the purposes of reporting. We use Current Procedural Terminology (CPT) Healthcare 
Common Procedure Coding System (HCPCS) codes and WCIS record type to categorize 
services (see Table 2.1). Most WCIS records are assigned a broader “level 1” category and a 
more granular “level 2” category. Level 2 categories are nested into level 1 categories. Services 
assigned to the “Evaluation and Management: Other” combination of level 1 and 2 categories are 
different from services assigned to the “Medicine: Other” combination of level 1 and 2 
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categories. Some level 1 categories (i.e., drugs, laboratory and pathology, and inpatient hospital 
stays) have no level 2 categories. 

Table 2.1. Service Categories and Criteria 

Level 1 
Category 

Level 2 
Category Criteria 

Drugs N/A One of the following: (a) Pharmacy bill lines; (b) Professional bill lines with 

HCPCS 99070 and a reported, valid National Drug Code number; 

(c) Professional bills with a HCPCS J-code.  

E&M Case management 

services 

CPT range 99358, 99359, 99361–99364, 99366–99369, 99371–99373, 

99375–99380 

E&M Consultations CPT range 99241–99277 

E&M Emergency 

department (ED) 

visits 

CPT range 99281–99288 

E&M Office visits CPT range 99201–99205, 99211–99215, 99354, 99355 

E&M Other All other services in CPT range 99201–99499 

Medicine Manipulative 

treatment 

CPT range 98925–98943 

Medicine Neurology CPT range 95805–96020 

Medicine Physical medicine CPT range 97010–98778 

Medicine Other All other services in CPT range 90281–99199 & 99500–99607 

Laboratory, 

pathology 

NA All services in CPT range 80000–89999 

Radiology Standard imaging CPT range 70010–70390, 70550, 71010, 71015, 71020–71023, 71030–

71036, 71038–71111, 71120–72052, 72069–72100, 72110–72120, 72170, 

72190–72200, 72240, 72255, 72265–72270, 72275–72295, 73000, 73010, 

73020, 73030, 73040, 73050–73100, 73110, 73115, 73120, 73130, 73140, 

73500, 73510, 73520, 73525, 73540–73560, 73562, 73565, 73570, 73580, 

73582, 73590–73600, 73610–73652, 73660, 74000, 74010, 74020, 74022, 

74190, 74210–74241, 74245–74485, 74740, 74742, 76000–76062, 76066–

76071, 76075–76092, 76095–76102, 76120, 76125, 76140, 76150, 76175, 

76176, 76315, 76350, 76496–76499, 77000, 77002–77059, 77071–77084 

Radiology Advanced imaging CPT range 70450–70549, 70551–70555,  71250–71275, 71550–71555, 

72125–72159, 72191–72198, 73200–73206, 73218–73225, 73700–73706, 

72718–73725, 74150–74175, 74181–74185, 76093, 76094, 76355, 76360, 

76365, 76370, 76374–76377, 76380–76400 

Radiology Diagnostic 

ultrasound 

CPT range 76512–76999 

Radiology Other All other services in CPT range 70000–79999 

Surgery Musculoskeletal CPT range 20000–29999 

Surgery Spine and Spinal 

Cord 

CPT range 62268–64999 

Surgery Other All other services in CPT range 10021–69990 

Outpatient facility 

services 

Facility payments 

other than 

payments for ED 

visits 

All “Type A” facility bill lines with two-digit bill type code 13 after moving 

emergency room visits and any professional services to other categories. 
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Level 1 
Category 

Level 2 
Category Criteria 

Outpatient Facility 

Services 

ED visits All “Type A” facility bill lines with two-digit bill type code 13 and revenue 

center code values of 0450–0459 or CPT codes 99281–99288. ED visits 

that are billed on two-digit bill type code 11 (inpatient) are reported as 

inpatient hospital services.  

Inpatient Hospital 

Stays 

N/A All “Type A” facility bill lines with two-digit bill type code 11 after moving any 

professional services to other categories. 
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3. Trends in California Workers’ Compensation Volume and 
Payment, 2007–2015 

As a first step, we tracked changes over time in key indicators of WC volume and payment, 
with a particular focus on changes from 2012 to 2014 injuries (and therefore 2012 to 2015 
services). Our source for these analyses was the 2007–2015 WCIS data. 

In this chapter, we describe trends in the number of injuries, the volume of health care 
services reflected in WCIS data, and the payments for these services. The primary goal of these 
analyses is to assess whether there are changes in trends for these measures that coincide with the 
implementation of SB 863 provisions. A secondary goal is to provide a context in terms of the 
overall number of injuries, mix of services, and payments in the California WC system. 

Trends in Injuries 
We found that the share of injuries with medical bills varied somewhat from 2007 to 2014 

(Figure 3.1). From 2010 to 2014, approximately 80 to 90 percent of injuries in each injury year 
reported to WCIS are included in our data set.1 

Figure 3.2 illustrates trends in the total number of injured workers with paid medical services 
in each calendar year overall and separately for injured workers with and without JCN 
identifiers. We observed paid medical services for 1.08 million unique injuries—including new 
and existing injuries—in calendar year 2014 compared with about 950,000 in 2009 and 2010.  
  

 
1 See DIR, 2019b, for the total number of injuries by year in WCIS. The data we used were accessed in 2017. The 
share of injuries with medical claims declined from 2014 to 2015 (data not shown). This is likely due to reporting 
delays. 
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Figure 3.1. Trend in the Number of Injuries with Medical Bills, by Injury Year 

 

 

SOURCE: RAND analysis of 2007–2015 WCIS data (from the 2017 version of DIR, 2019b) and DIR-reported counts 

of total injuries in WCIS. Each injury is identified using a JCN or a combination of claim administrator claim number, 

insurer ID, and date of injury.  

Figure 3.2. Trend in the Number of Injuries with Medical Bills in Each Calendar—Service—Year 

 

SOURCE: RAND analysis of 2007–2015 WCIS data (from the 2017 version of DIR, 2019b). Each injury is identified 

using a JCN or a combination of claim administrator claim number, insurer ID, and date of injury.  
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Trends in Utilization and Spending by Service Category 
We tracked changes in utilization and spending for specific categories of medical services in 

two ways. First, we tracked per-injury utilization and spending within 12 months of injury by 
injury year. Second, we tracked per-injury utilization and spending in each calendar year using 
service dates. The intention was to identify whether specific service categories affected by 
SB 863 (e.g., E&M visits) increased or decreased in terms of utilization and spending as 
anticipated. Tables 3.1–3.4 summarize trends for specific service categories. In each table, the 
bolded headings sum to the total row and the italicized subheadings (where present) sum to the 
respective bolded heading. Tables 3.1 and 3.3 report counts of medical bill lines as a proxy for 
utilization.  

We found significant changes in utilization and spending for categories of medical services 
that SB 863 affected. Spending on E&M office visits (on a per–injured worker basis within 12 
months of injury) increased by 37 percent from 2013 to 2014 as higher payment rates under 
RBRVS for these services went into effect and as practitioners started billing for consultation 
visits (i.e., visits in which practitioners offer clinical opinions or advice at the request of other 
practitioners) using these codes.2 Utilization for the same E&M services measured in the same 
way increased by 11 percent. When combining all E&M services together, however, the 2013 to 
2014 increases were smaller—24 percent for spending and 3 percent for volume.3  

Both calendar year–based utilization and payments for laboratory and pathology services fell 
considerably—by 6 and 32 percent, respectively, from calendar year 2013 to 2014—reflecting 
fee-schedule reductions.4 Utilization and spending for neurology services followed a similar 
pattern, with significant declines from 2013 to 2014.5 Other observed trends were more difficult 
to align with specific SB 863 provisions. For new injuries, drug spending within 12 months fell 
by about 25 percent from 2013 to 2014. Spending within 12 months of injury on physical 
medicine services increased by 13 percent from 2013 to 2014 for new injuries. Although the 
volume of “other/unknown” services increased dramatically from 2013 to 2014, there is no 
obvious reason for this increase, and the spending in this category remained fairly constant.  

  

 
2 Chapter 4 includes additional analyses on the extent to which the transition of consultation codes from a separately 
billed set of procedure codes to office visit codes under RBRVS drove this change. 
3 We found lower 2015 calendar year utilization and spending for E&M services (data not reported). Although this 
was likely due to reporting delays, we found 2014 to 2015 increases in some other service categories (for example 
medicine), which suggests possible actual declines for E&M services. 
4 Utilization and spending for laboratory and pathology services decreased 60 and 85 percent, respectively, from 
2013 to 2015, although utilization and spending were likely lower in 2015 in part because of incomplete reporting.  
5 Unlike the trend for laboratory and pathology, calendar year 2015 neurology payments and utilization rebounded 
to 2013 levels. Given that the 2015 reporting bias is downward, the observed increase likely represents an actual 
increase in service volume and spending. 
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Table 3.1. Utilization per Injured Worker Within 12 Months, by Injury Year 

 2007 2008 2009 2010 2011 2012 2013 2014 
Total 25.01 26.89 28.56 27.71 25.62 24.56 25.83 25.47 

Drugs 3.59 3.74 3.72 3.62 3.10 2.86 2.48 2.07 
E&M 4.23 4.49 4.73 4.65 4.40 4.25 4.28 4.41 

Case Management Services 0.23 0.26 0.31 0.32 0.32 0.28 0.17 <0.01 
Consultations 0.23 0.24 0.25 0.24 0.22 0.20 0.13 <0.01 
ED Visits 0.17 0.17 0.16 0.14 0.14 0.14 0.13 0.14 
Hospital Inpatient Services 0.05 0.05 0.06 0.05 0.05 0.04 0.05 0.05 
Office Visits 3.53 3.75 3.94 3.88 3.67 3.57 3.78 4.19 
Other 0.02 0.02 0.02 0.01 0.01 0.01 0.02 0.03 

Medicine 12.49 13.66 14.79 14.42 13.52 13.05 13.35 11.20 
Manipulative Treatment 0.31 0.35 0.39 0.39 0.36 0.33 0.34 0.35 
Neurology 0.40 0.44 0.46 0.44 0.41 0.35 0.26 0.10 
Physical Medicine 8.45 9.23 10.07 9.79 9.08 8.74 9.67 9.67 
Other 0.02 0.02 0.02 0.01 0.01 0.01 0.02 0.03 

Laboratory/Pathology 0.46 0.53 0.63 0.70 0.69 0.68 0.81 0.67 
Radiology 1.36 1.45 1.52 1.45 1.35 1.29 1.37 1.44 

Standard Imaging 1.12 1.19 1.23 1.17 1.08 1.03 1.06 1.14 
Advanced Imaging 0.22 0.24 0.26 0.25 0.24 0.24 0.27 0.27 
Diagnostic Ultrasound 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.03 
Other 0.02 0.02 0.02 0.01 0.01 0.01 0.02 0.03 

Surgery 0.61 0.65 0.68 0.63 0.59 0.56 0.58 0.50 
Musculoskeletal 0.36 0.39 0.41 0.38 0.35 0.33 0.36 0.29 
Spine and Spinal Cord 0.07 0.08 0.08 0.07 0.07 0.07 0.07 0.05 
Other 0.02 0.02 0.02 0.01 0.01 0.01 0.02 0.03 

Outpatient Facility Services 0.28 0.28 0.29 0.27 0.19 0.18 0.26 0.26 
Hospital/ASC Surgery Services 0.15 0.16 0.17 0.15 0.11 0.10 0.15 0.14 
ED Visits 0.17 0.17 0.16 0.14 0.14 0.14 0.13 0.14 

Anesthesia 0.08 0.09 0.09 0.08 0.07 0.06 0.07 0.07 
Durable medical equipment (DME) 0.49 0.53 0.64 0.63 0.52 0.53 0.47 0.27 
Prosthetics/Orthotic Devices 0.32 0.34 0.36 0.34 0.35 0.33 0.30 0.30 
Other/Unknown 1.07 1.09 1.11 0.89 0.84 0.76 1.85 4.27 
Inpatient Hospital Stays 0.03 0.03 0.02 0.01 0.01 0.01 0.01 0.01 

SOURCE: RAND analysis of 2007–2015 WCIS data. 
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Table 3.2. Spending per Injured Worker Within 12 Months, by Injury Year 

 
Spending ($) 

2007 2008 2009 2010 2011 2012 2013 2014 
Total 1,803.98 1,926.11 2,070.05 2,018.98 1,883.82 1,798.06 1,956.59 1,978.76 

Drugs 128.42 136.45 136.89 139.07 136.18 143.25 147.23 110.61 
E&M 355.99 380.25 400.34 393.67 371.14 359.60 384.31 477.88 

Case Management Services 12.98 14.29 15.93 16.47 15.40 14.14 8.37 0.35 
Consultations 40.01 40.81 42.51 39.68 35.47 32.28 21.03 0.17 
ED Visits 17.65 17.72 17.04 15.42 15.23 16.69 15.86 15.15 
Hospital Inpatient Services 5.14 4.87 5.33 5.17 4.89 4.19 4.76 5.09 
Office Visits 277.36 299.26 316.41 314.02 297.25 289.13 331.18 453.66 
Other 2.86 3.30 3.13 2.91 2.90 3.18 3.11 3.46 

Medicine 405.80 435.58 458.57 442.92 409.18 390.37 406.61 389.25 
Manipulative Treatment 10.44 11.37 12.38 12.17 11.16 10.05 10.35 10.99 
Neurology 45.68 47.36 51.87 50.25 46.76 40.51 30.01 11.24 
Physical Medicine 229.97 247.60 257.90 249.28 230.30 219.68 258.31 292.74 
Other 119.71 129.25 136.43 131.22 120.95 120.13 107.94 74.27 

Laboratory/Pathology 7.73 8.95 13.50 20.94 28.49 28.99 29.93 16.01 
Radiology 139.11 146.48 157.80 152.76 150.01 145.96 149.00 140.16 

Standard Imaging 46.92 48.55 50.03 47.97 44.98 42.85 44.97 52.14 
Advanced Imaging 89.60 95.32 104.72 101.64 101.11 98.65 98.17 82.62 
Diagnostic Ultrasound 1.16 1.31 1.55 1.79 1.94 2.33 3.13 2.79 
Other 1.43 1.30 1.51 1.36 1.99 2.13 2.74 2.61 

Surgery 178.54 180.14 175.84 166.24 173.30 168.67 177.57 163.74 
Musculoskeletal 123.62 125.65 122.26 115.56 122.11 120.81 130.33 117.74 
Spine and Spinal Cord 25.65 25.97 26.34 24.92 26.11 24.13 22.74 17.53 
Other 29.27 28.52 27.24 25.76 25.09 23.74 24.50 28.47 

Outpatient Facility Services 147.81 175.15 209.22 190.52 139.74 129.56 181.47 177.93 
Hospital/ASC Surgery Services 127.85 154.65 186.88 168.85 123.99 115.17 159.53 152.24 
ED Visits 19.96 20.50 22.34 21.68 15.75 14.39 21.95 25.69 

Anesthesia 25.16 26.03 26.76 24.52 22.40 21.12 24.79 22.25 
DME 30.79 31.98 38.31 36.47 32.20 34.86 36.63 29.21 
Prosthetics/Orthotic Devices 25.68 31.20 36.48 34.45 32.33 31.94 32.79 34.02 
Other/Unknown 231.27 242.81 268.15 273.12 267.09 234.81 257.27 276.02 
Inpatient Hospital Stays 127.68 131.10 148.18 144.28 121.75 108.93 128.99 141.68 

SOURCE: RAND analysis of 2007–2015 WCIS data. 
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Table 3.3. Utilization per Injured Worker, by Calendar Year 

 2007 2008 2009 2010 2011 2012 2013 2014 
Total 25.16 27.14 29.06 29.85 29.26 28.04 27.88 24.58 

Drugs 5.04 5.51 5.64 5.81 5.34 4.87 4.51 3.33 
E&M 3.79 3.99 4.26 4.43 4.43 4.26 4.29 3.78 

Case Management Services 0.32 0.35 0.40 0.44 0.48 0.45 0.45 0.01 
Consultations 0.20 0.21 0.23 0.23 0.22 0.20 0.19 <0.01 
ED Visits 0.11 0.10 0.10 0.10 0.10 0.10 0.09 0.08 
Hospital Inpatient Services 0.06 0.06 0.07 0.07 0.07 0.06 0.07 0.06 
Office Visits 3.07 3.23 3.43 3.57 3.54 3.42 3.47 3.59 
Other 0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.04 

Medicine 11.34 12.29 13.34 13.55 13.29 12.78 13.03 9.08 
Manipulative Treatment 0.42 0.42 0.43 0.42 0.39 0.36 0.33 0.30 
Neurology 0.46 0.51 0.54 0.53 0.52 0.46 0.43 0.13 
Physical Medicine 7.05 7.58 8.30 8.44 8.27 7.91 8.13 7.57 
Other 0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.04 

Laboratory/Pathology 0.62 0.74 1.00 1.26 1.49 1.54 1.59 1.50 
Radiology 1.18 1.26 1.32 1.34 1.30 1.24 1.25 1.16 

Standard Imaging 0.95 1.01 1.04 1.05 1.01 0.95 0.95 0.88 
Advanced Imaging 0.21 0.22 0.24 0.25 0.25 0.25 0.25 0.23 
Diagnostic Ultrasound 0.01 0.02 0.02 0.02 0.03 0.03 0.04 0.04 
Other 0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.04 

Surgery 0.65 0.68 0.74 0.75 0.74 0.73 0.69 0.57 
Musculoskeletal 0.36 0.38 0.41 0.42 0.41 0.40 0.39 0.32 
Spine and Spinal Cord 0.14 0.14 0.16 0.16 0.16 0.16 0.15 0.12 
Other 0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.04 

Outpatient Facility Services 0.22 0.24 0.25 0.27 0.25 0.21 0.23 0.22 
Hospital/ASC Surgery Services 0.14 0.16 0.18 0.19 0.18 0.15 0.16 0.15 
ED Visits 0.11 0.10 0.10 0.10 0.10 0.10 0.09 0.08 

Anesthesia 0.10 0.11 0.11 0.11 0.11 0.10 0.09 0.08 
DME 0.55 0.57 0.61 0.66 0.59 0.58 0.58 0.34 
Prosthetics/Orthotic Devices 0.28 0.28 0.30 0.31 0.31 0.30 0.27 0.21 
Other/Unknown 1.35 1.44 1.48 1.35 1.38 1.42 1.35 4.30 
Inpatient Hospital Stays 0.04 0.04 0.02 0.02 0.02 0.02 0.01 0.01 

SOURCE: RAND analysis of 2007–2014 WCIS data. 
 



26 
 

Table 3.4. Spending per Injured Worker, by Calendar Year 

 
Spending ($) 

2007 2008 2009 2010 2011 2012 2013 2014 
Total 2,299.82 2,518.56 2,786.90 2,941.52 3,055.61 3,017.78 2,915.88 2,608.43 

Drugs 337.40 368.49 411.07 432.66 452.57 466.19 486.82 369.33 
E&M 316.79 339.22 363.09 379.86 378.87 364.84 365.73 408.77 

Case Management Services 19.54 21.52 23.93 26.32 27.65 26.41 27.01 0.80 
Consultations 35.94 37.16 39.83 39.00 36.59 33.39 31.40 0.24 
ED Visits 11.33 11.26 10.97 11.20 11.45 12.37 10.51 8.82 
Hospital Inpatient Services 6.24 6.05 6.52 7.19 7.30 6.48 6.66 5.96 
Office Visits 238.36 257.41 274.14 287.28 284.45 274.06 277.97 382.26 
Other 5.38 5.82 7.69 8.87 11.44 12.13 12.19 10.68 

Medicine 425.89 473.17 499.00 506.11 494.87 472.75 473.47 361.94 
Manipulative Treatment 14.32 13.91 14.05 13.50 12.32 11.30 10.16 9.45 
Neurology 57.95 62.03 67.50 68.09 67.76 62.03 57.82 16.43 
Physical Medicine 198.23 215.19 225.49 228.93 224.88 215.48 220.24 236.38 
Other 5.38 5.82 7.69 8.87 11.44 12.13 12.19 10.68 

Laboratory/Pathology 10.85 14.18 24.31 43.19 66.50 79.83 75.29 51.51 
Radiology 136.50 143.03 154.15 156.67 160.72 158.75 153.68 125.68 

Standard Imaging 43.77 45.29 46.20 47.06 45.28 43.08 42.36 44.08 
Advanced Imaging 88.70 93.06 102.58 104.02 108.83 108.36 103.23 73.25 
Diagnostic Ultrasound 1.28 1.70 1.97 2.61 2.99 3.72 4.60 4.76 
Other 5.38 5.82 7.69 8.87 11.44 12.13 12.19 10.68 

Surgery 220.28 226.15 232.26 234.79 243.87 263.82 216.31 187.74 
Musculoskeletal 140.61 145.84 149.48 151.18 157.52 171.54 141.57 126.58 
Spine and Spinal Cord 54.92 55.79 58.61 59.78 61.42 67.59 53.25 39.05 
Other 5.38 5.82 7.69 8.87 11.44 12.13 12.19 10.68 

Outpatient Facility Services 129.46 167.78 203.71 230.33 228.94 191.17 180.93 172.51 
Hospital/ASC Surgery Services 116.76 154.99 190.60 215.54 214.86 179.03 166.53 157.76 
ED Visits 11.33 11.26 10.97 11.20 11.45 12.37 10.51 8.82 

Anesthesia 30.57 31.82 33.91 34.26 33.64 31.65 30.16 26.95 
DME 50.35 54.19 57.74 59.01 55.18 56.07 56.18 42.38 
Prosthetics/Orthotic Devices 32.69 38.08 46.25 48.31 45.72 43.28 38.76 33.31 
Other/Unknown 421.62 462.90 528.50 570.96 625.29 655.68 619.24 631.70 
Inpatient Hospital Stays 187.41 199.54 232.89 245.36 269.44 233.75 219.31 196.62 

SOURCE: RAND analysis of 2007–2014 WCIS data. 
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Distributional Changes in Payments and Utilization for Evaluation and 
Management Services 
Figure 3.3 shows trends in the share of total spending associated with E&M services, by 

service year and injury “vintage” (years from injury). Spending on E&M was steady through 
2013 at approximately 28 percent of all payments in the year of injury and 10 to 15 percent of all 
payments in the four years following the injury. In 2014, spending on E&M increased to nearly 
30 percent of total payments in the year of injury and to approximately 35 percent by 2015. 
E&M services accounted for an increasing share of total spending on injuries one through four 
years after injury.  

Figure 3.3. Evaluation and Management Share of Total Payments and 
Total Payments per Injury, by Service Year and Injury Year 

 

 

 
(a) Share of total payments  (b) Total payments per injury 

 
Figure 3.4 shows trends in E&M volume which remained fairly constant at 21 to 22 percent 

of bill volume in the year of injury and at lower levels for older injuries. For postinjury years 1–
4, there was a decrease in E&M’s share of bill volume from 2013 to 2014, from 16 to 18 percent 
of bill volume to approximately 14 to 17 percent of bill volume. Bill volume per injury remained 
constant, at just under four bills per injury in the year of injury and at lower levels for older 
injuries. 
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Figure 3.4. Evaluation and Management Share of Bill Volume and 
Bill Volume per Injury, by Service Year and Injury Year 

 

 

 
(a) Bill volume  (b) Bill volume per injury 

 
Finally, Figure 3.5 shows the average price for E&M services over this time frame, which we 

calculate as the ratio of payments to volume. Prior to 2014, prices remained fairly constant, with 
an increase of approximately from $90 in 2013 to $110 to 120 in 2014 and 2015. 

Figure 3.5. Median Evaluation and Management Price, 
by Service Year and Injury Vintage Year 

  

Next, we calculated what share of the total increase in spending for E&M from 2013 to 2014 
resulted from the change in price rather than the change in quantity. To do this, we calculated the 
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resulting change in total spending when holding the price constant at the 2013 level but allowing 
the quantity to increase from the 2013 to the 2014 level, then compared this with the resulting 
change in spending calculated by multiplying the new 2014 quantity by the change in price from 
2013 to 2014. We calculated this separately for each E&M procedure code, then aggregated the 
total for all E&M codes. For the year of injury, we estimated that approximately 60 percent of 
the total increase in E&M spending between 2013 and 2014 resulted from the price change and 
that the remaining 40 percent resulted from the change in quantity.  

Figure 3.6. Decomposition of 2013–2014 Spending Change for Claims in Year of Injury 
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4. Resource-Based Relative Value System Fee Schedule for 
Physician and Other Practitioner Services 

SB 863 replaced the OMFS with an RBRVS starting January 1, 2014, transitioning from the 
old OMFS allowances to new RBRVS rates over four years. The initial transition to RBRVS 
coincided with the adoption of several Medicare payment ground rules that differed from earlier 
payment rules under OMFS and from the RBRVS relative values. The transition phased in 
changes in aggregate allowance levels for four types of services: surgery, radiology, 
anesthesiology, and all other services combined. In the final year of the transition, 2017, 
payments under RBRVS were set at 120 percent of Medicare payment rates in July 1, 2012, 
before application of an inflation factor and a relative value scale adjustment factor. 

The procedure codes, relative weights, inflation factor, and Medicare relative value scale 
adjustment factor used in the physician fee schedule are updated annually. Payment rates under 
the RBRVS-based fee schedule include statewide geographic adjustments to convert Medicare 
relative value units (RVUs) to the California context and account for the site of service and differ 
for physician and nonphysician practitioners.  

Changes in allowances for specific health care services could have important implications for 
practitioner decisionmaking. In the aggregate, the RBRVS should better align OMFS allowances 
with the resources involved in furnishing services by increasing and decreasing allowances 
accordingly. Holding other factors constant, theory suggests that practitioners should reduce 
provision of services with lower allowances under RBRVS than with OMFS and vice versa. We 
therefore expect changes in volume and spending for individual health care services, depending 
on whether or not the transition to RBRVS increased or decreased allowances. To the extent that 
the transition to RBRVS changed the aggregate level of allowances for broader categories of 
services (for example, an increase across all E&M services), we would expect changes in volume 
and spending for these broader categories as well.  

In particular, the transition to RBRVS increased allowances for E&M services that are 
commonly delivered by generalists and lowered allowances for other specialists. From the 
perspective of an individual practitioner, the net effects of the transition to RBRVS depend on 
the practitioner’s mix of services prior to the transition and the change in rates for these services.  

These anticipated consequences of the transition to RBRVS—lower and higher volume and 
spending for services with lower and higher payment rates under RBRVS than previously, 
respectively—may be partly offset by practitioners’ incentives to increase overall service volume 
or shift their mixes of services to counter RBRVS changes. The extent to which practitioners can 
increase volume in this way to make up for lost revenue under RBRVS is limited because care 
must be consistent with MTUS guidelines and will not necessarily be paid by insurers.  
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In this chapter, we first summarize themes and findings on stakeholder perspectives on 
RBRVS implementation from interviews. Our main empirical objective in this chapter is to use 
WCIS data to estimate the aggregate effects of changes in allowances for physician services for 
service volume and payments over the initial RBRVS implementation period. We also explore 
changes over the RBRVS implementation for specific health care services that are of particular 
policy interest, for example, prolonged-service codes (i.e., services that are billed in increments 
of time for E&M services that exceed the typical duration of an E&M visit). 

Data and Methods 
We conducted discussions with members of the technical advisory group convened at the 

outset of the SB 863 evaluation to collect qualitative information on the implementation of 
RBRVS. As discussed in Chapter 1, we supplemented these discussions with expert interviews 
with ten practicing physicians and six other stakeholders. We discussed the common themes 
from the expert interviews with members of the technical advisory group in February 2016. 

Our empirical analyses used the WCIS data described in Chapter 2. We first aggregated 
WCIS records from 2012 to 2014 for professional bills by procedure code, specialty, place of 
service, locality, whether a nonphysician practitioner furnished the service, and whether the 
service was furnished in a healthcare provider shortage area.  

We crosswalked OMFS procedure codes for 2013 data to successor 2014 RBRVS procedure 
codes using year-to-year volume-weighted crosswalk files available from the Centers for 
Medicare and Medicaid Services (CMS). This step was necessary to allow us to compare 2013 
and 2014 payments at the HCPCS level. In some cases—for example when a 2013 procedure 
code transitioned to a new 2014 procedure code number or when multiple 2013 procedure codes 
were combined into a new 2014 procedure code—it is straightforward to assign all the volume 
and payments from the older to newer codes. In other cases—for example when a single 2013 
procedure code is split into two new 2014 codes or in cases of more complicated many-to-many 
revisions to several codes at once—we relied on the volume ratios included in the CMS 
crosswalks to map 2013 volume to the appropriate 2014 successor codes. The resulting analytic 
files contained 2013 and 2014 service volume (measured in service units) and payments 
(measured in dollars) aggregated by 2014 procedure codes and the other factors (specialty, place 
of service, locality, whether a nonphysician practitioner furnished the service, and whether the 
service was furnished in a healthcare provider shortage area). 

We used geographic adjustment and year-specific blended RBRVS conversion factors (CFs) 
to calculate the maximum allowed amount for 2014 to 2017 under RBRVS. That is, we 
calculated the maximum amount that WC payers are required to have paid for services under 
RBRVS. Actual payment amounts (after applying the volume-based crosswalking described 
earlier)—which we observed for 2013 and 2014—may reflect discounts below the maximum 
allowed amount.  
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Limitations 
The empirical analysis in this chapter has several limitations. First, reporting of WC medical 

bills to WCIS is incomplete. As discussed in Chapter 2, our comparisons with external data 
suggest that the data that are reported to WCIS are representative, even though they 
underestimate the total volume and spending for medical services. Second, we observed only one 
year of actual payment data under RBRVS. Given the gradual transition to new RBRVS rates, 
economic incentives for shifts in practitioner behavior may be weak in 2014 relative to those for 
later years.  

Findings 

Common Themes from Stakeholder Interviews and Technical Advisory Group 

For the most part, implementation of the RBRVS went smoothly. The most frequently 
identified issues concerned bundling the allowances for prolonged physician services and reports 
into the E&M codes. Both physicians and claims administrators that we interviewed indicated 
that elimination of the higher payments for consultations and the bundling of payments for 
reports and prolonged services were leading to inadequate payment for specialists. According to 
the interviewees, the allowance for an office visit is not sufficient to cover the specialist’s time 
spent in reviewing a WC patient’s medical records and writing a report. Several interviewees 
reported that supplemental payments were made to selected specialists for these activities.  

For some interviewees, the transition did not represent a gradual change in allowances. For 
example, reductions in the allowances attributable to eliminating consultations and bundling of 
reports and prolonged services were effective January 1, 2014, while the higher payments for 
E&M services were phased in and were not fully implemented until the 2017 update. Other 
examples of abrupt changes are found in surgical procedures that had a much higher relative 
value under the pre-RBRVS than under the RBRVS. The phase-in occurred through the CF. As a 
result, any differences at the procedure-code level in the relative weights were fully reflected in 
the allowances from January 1, 2014, with additional reductions occurring over the transition to 
phase out the overall higher allowances for surgery.  

Our discussion with members of the technical advisory group concerning the RBRVS 
confirmed that these were the major issues related to the RBRVS implementation.  

Workers’ Compensation Information System Analysis 
The 2013 to 2014 change in payment and volume for medical services varied significantly 

across different types of services (see Tables 4.1 and 4.2). Payments for E&M services 
accounted for a larger share of total payments in 2014 than in 2013 (36.2 versus 29.5 percent). 
The volume of E&M services increased much more modestly (by less than 1 percentage point) 
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and actually decreased when reports and supplies, two categories that were significantly reduced 
by the implementation of RBRVS, are excluded from the denominator. This suggests that the 
increase in payment for E&M services was driven by higher prices under RBRVS, rather than an 
increase in utilization. Other observations include the following: 

• Physical medicine also had higher shares of payment and volume in 2014 than in 2013.  
• The shares of payments and volume for surgery services decreased from 2013 to 2014. 
• The share of payments and volume in the supplies, reports, and special services 

categories decreased from 2013 to 2014 reflecting the fact that at least some of these 
services are now bundled into payment for other services.  

• Radiology spending and volume shares changed in the opposite directions, with a 
decrease in the share of payments and an increase in the share of volume. 

• Acupuncture payments and volume increased from 2013 to 2014. 

Table 4.1. Payment Shares, by Type of Service, 2013 and 2014 

Category 

Share of Paid Amount 
(percent) 

 

Change from 
2013 to 2014 

2013 2014 
Percentage 

Points Percent 
Medicine: E&M 29.51 36.20  6.69 22.7 
Medicine: physical medicine 16.66 20.53  3.87 23.2 
Surgery 13.01 12.85  –0.17 –1.3 
Radiology 12.27 11.11  –1.16 –9.5 
Medicine: other 9.91 8.02  –1.89 –19.1 
Medicine: special services 5.76 3.76  –2.00 –34.8 
Medicine: reports 5.65 0.12  –5.52 –97.8 
Anesthesia 2.49 2.41  –0.09 –3.6 
Medicine: supplies 2.49 2.32  –0.17 –6.8 
Medicine: acupuncture 1.11 1.59  0.48 43.2 
Medicine: manipulation 0.76 0.79  0.03 4.0 
Pathology 0.19 0.11  –0.08 –43.6 
Unknown services 0.17 0.19  0.02 10.6 
NOTE: Columns may not sum to 100 because of rounding. 
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Table 4.2. Volume Shares, by Type of Service, 2013 and 2014 

Category 

Share of Volume 
(percent) 

 

Change from 
2013 to 2014 

2013 2014 
Percentage 

Points Percent 
Medicine: E&M 17.68 18.56  0.88 5.0 
Medicine: physical medicine 34.42 38.22  3.81 11.1 
Surgery 2.39 2.27  –0.12 –5.2 
Radiology 4.57 5.49  0.92 20.0 
Medicine: supplies 1.96 0.71  –1.24 –63.6 
Medicine: reports 10.59 0.29  –10.30 –97.2 
Medicine: acupuncture 0.94 2.75  1.81 192.2 
Anesthesia 19.46 21.95  2.48 12.7 
Medicine: special services 0.74 0.56  –0.18 –24.6 
Medicine: other 5.85 7.55  1.70 29.1 
Medicine: manipulation 1.20 1.41  0.21 17.3 
Pathology 0.14 0.15  0.01 9.1 
Unknown services 0.05 0.09  0.04 72.4 
NOTE: Columns may not sum to 100 because of rounding. 

 
 

Tables 4.3 and 4.4 compare 2013 and 2014 payments and volume aggregated by region. The 
most notable change was an increase in the San Francisco region’s share of total payments and 
volume, although the change is off a relatively small base (an increase in the share of paid 
amount from 1.9 to 2.1 percent). Although it is not immediately clear what drives this geographic 
difference (the old and new fee schedules are both statewide), changes in the number and mix of 
injuries over time may be responsible. It is possible that injured workers in the San Francisco 
region receive a different mix of services from injured workers elsewhere in the state, including 
more services in categories that experienced increases in payment under the transition to RBRVS 
(such as E&M services).  
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Table 4.3. Payment Shares, by Region, 2013 and 2014 

Category 

Share of Paid Amount 
(percent) 

 

Change from 
2013 to 2014 

2013 2014 
Percentage 

Points Percent 
Los Angeles 31.50 30.90  –0.61 –1.9 
Anaheim/Santa Ana 9.99 9.29   –0.70 –7.0 
Unknown 9.16 8.32  –0.84 –9.2 
Oakland/Berkeley 6.54 6.58  0.04 0.6 
Santa Clara 3.91 3.96  0.05 1.2 
San Francisco 1.86 2.08  0.23 12.1 
San Mateo 1.67 1.72  0.05 2.7 
Ventura 1.65 1.60  –0.05 –3.2 
Marin/Napa/Solano 1.25 1.30  0.05 4.1 
Rest of California 32.48 34.27  1.79 5.5 
Total 100.00 100.00  — — 

Table 4.4. Volume Shares, by Region, 2013 and 2014 

Category 

Share of Volume 
(percent) 

 

Change from 
2013 to 2014 

2013 2014 
Percentage 

Points Percent 
Los Angeles 31.63 31.43  –0.19 –0.6 
Anaheim/Santa Ana 9.98 9.80  –0.18 –1.8 
Unknown 6.36 7.54  1.18 18.5 
Oakland/Berkeley 6.28 5.65  –0.63 –10.1 
Santa Clara 3.86 3.79  –0.08 –2.0 
San Francisco 2.05 2.24  0.19 9.2 
San Mateo 1.56 1.68  0.12 7.7 
Ventura 1.72 1.59  –0.13 –7.7 
Marin/Napa/Solano 1.33 1.23  –0.10 –7.8 
Rest of California 35.23 35.07  –0.16 –0.5 
Total 100.00 100.00  — — 

 
Tables 4.5 and 4.6 compare 2013 and 2014 payments and volume aggregated by practitioner 

specialty. Specialties—including occupational medicine, physical therapist, physical medicine, 
occupational therapist, and single-specialty clinics—increased their share of total WC payments 
from 2013 to 2014. Other specialties—including surgery, radiology, anesthesiology, behavioral 
health, and neurology—had smaller shares of total WC spending in 2014 than in 2013.  
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Table 4.5. Payment Shares by Practitioner Specialty, 2013 and 2014 

Category 

Share of Paid Amount 
(percent) 

 

Change from 
2013 to 2014 

2013 2014 
Percentage 

Points Percent 
Family medicine 19.58 19.82  0.24 1.2 
Surgery 12.44 10.65  –1.79 –14.4 
Physical therapist 9.25 12.42  3.17 34.2 
Radiology 5.79 5.16  –0.63 –10.9 
Occupational medicine 4.97 6.02  1.05 21.2 
Multispecialty clinic 3.93 3.80  –0.13 –3.4 
Chiropractic  3.38 3.43  0.05 1.6 
Anesthesiology 3.29 3.08  –0.21 –6.5 
Physical medicine 3.21 4.06  0.85 26.5 
Behavioral health 2.24 1.69  –0.55 –24.6 
Internal medicine 2.09 1.81  –0.29 –13.6 
Acupuncturist 1.54 1.65  0.12 7.7 
Neurology 1.22 0.72  –0.50 –41.2 
Occupational therapist 0.88 1.12  0.24 27.5 
Emergency medicine 0.84 0.84  0.00 0.6 
Psychiatry 0.71 0.47  –0.24 –33.6 
Podiatrist 0.45 0.52  0.07 15.2 
Single specialty 0.42 0.56  0.14 34.3 
Pharmacy service 0.21 0.20  –0.01 –2.8 
Pathology 0.11 0.06  –0.05 –46.4 
Legal medicine 0.10 0.13  0.03 30.5 
Dental providers 0.09 0.08  –0.01 –14.1 
All other practitioners 23.27 21.70  –1.56 –6.7 
Total 100.00 100.00  — — 
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Table 4.6. Volume Shares by Practitioner Specialty, 2013 and 2014 

Category 

Share of Volume 
(percent) 

 

Change from 
2013 to 2014 

2013 2014 
Percentage 

Points Percent 
Family medicine 16.90 15.41  –1.49 –8.8 
Surgery 6.84 4.59  –2.25 –32.9 
Physical therapist 18.71 21.83  3.12 16.7 
Radiology 1.37 1.55  0.19 13.7 
Occupational medicine 4.85 4.25  –0.60 –12.3 
Multispecialty clinic 3.89 3.00  –0.89 –22.8 
Chiropractic  5.48 5.03  –0.44 –8.1 
Anesthesiology 13.72 14.70  0.98 7.1 
Physical medicine 4.22 5.34  1.12 26.4 
Behavioral health 1.16 2.13  0.97 83.1 
Internal medicine 1.27 0.96  –0.31 –24.5 
Acupuncturist 2.21 3.10  0.89 40.4 
Neurology 0.61 0.30  –0.31 –51.2 
Occupational therapist 1.81 1.92  0.11 6.2 
Emergency medicine 0.57 0.53  –0.04 –6.3 
Psychiatry 0.38 0.58  0.20 52.6 
Podiatrist 0.35 0.30  –0.06 –15.7 
Single specialty 0.23 0.24  0.01 2.6 
Pharmacy service 0.02 0.01  0.00 –21.8 
Pathology 0.08 0.06  –0.02 –26.7 
Legal medicine 0.04 0.05  0.01 38.3 
Dental providers 0.03 0.02  –0.01 –36.8 
All other practitioners 15.26 14.08  –1.17 –7.7 
Total 100.00 100.00  — — 

 

Evaluation and Management Services 

Overall, E&M services increased from 29.5 to 36.2 percent of payments and from 17.7 to 
18.6 percent of volume from 2013 to 2014 (Tables 4.1 and 4.2). These aggregate results mask 
several individual changes (Tables 4.7 and 4.8). First, the volume and payments for E&M office 
visits increased from 2013 to 2014.1 E&M office visits accounted for 22.0 percent of total 2013 
spending and 74.7 percent of total 2013 E&M service spending; by 2014, these shares increased 
to 33.8 and 93.4 percent, respectively. E&M office visit shares of total and all E&M service 
volume increased by about the same amounts. Second, payments and volume for some E&M 
case management and consultation services fell nearly to zero from 2013 to 2014. Some, but not 
all, case management services (notably prolonged-service codes) were bundled into office visits 
in 2014. Consultation visits were paid using E&M visit procedure codes, rather than using 

 
1 The increase would be larger if postoperative office visits—which are bundled into the payment for surgical 
procedures under RBRVS—were separately billed in 2014. 
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consultation procedure codes. Other E&M services (including ED visits) accounted for roughly 
the same share of payments and volume in 2014 as in 2013. In terms of the net change, the 
increase in office visits is larger in magnitude (at 11.8 percentage points in terms of payment 
share and 4.2 percentage points in terms of volume share) than what would be expected if all of 
the consultation visits converted into billed office visits.2 This suggests that the SB 863 changes 
to the share of E&M services are broader than simply converting consultation visits into office 
visits.  

Table 4.7. Evaluation and Management Share of Total Payment and Volume, 
by Evaluation and Management Service Category, 2013 and 2014 

 

Share of Total 
Payments (percent) 

 
Change 

 Share of Total 
Volume (percent) 

 
Change 

2013 2014 Pct. Pt. 
% 

Share 2013 2014 Pct. Pt. Share 
Office visits 22.0 33.8  11.8 53  13.4 17.6  4.2 31 
Case management services 2.6 0.1  –2.5 –97  2.6 0.1  –2.6 –97 
Consultations 2.6 0.0  –2.6 –99  0.8 0.0  –0.8 –99 
Other E&M services 1.7 1.7  <0.1 0  0.6 0.5  –0.1 –11 
ED visits 0.6 0.6  <0.1 1  0.3 0.4  0.1 27 
Total 29.5 36.2  6.7 23  17.7 18.6  0.9 5 
NOTES: RAND analysis of 2013 and 2014 WCIS data. Service category definitions are in Table 2.3. 
 

Table 4.8. Evaluation and Management Share of Total Evaluation and Management Payment and 
Volume, by Evaluation and Management Service Category, 2013 and 2014 

 

Share of Total 
Payments (percent) 

 

Change 

 

Share of Total 
Volume (percent) 

 

Change 

2013 2014 Pct. Pt. 
% 

Share 2013 2014 Pct. Pt. 
% 

Share 
Office visits 74.7 93.4  18.7 25  76.1 95.0  18.9 25 
Case management services 8.8 0.3  –8.5 –97  14.8 0.4  –14.5 –97 
Consultations 8.8 0.1  –8.7 –99  4.4 0.0  –4.3 –99 
Other E&M services 5.6 4.6  –1.0 –19  3.1 2.7  –0.5 –15 
ED visits 2.1 1.7  –0.4 –18  1.6 1.9  0.3 21 
Total 100.00 100.00  — —  100.00 100.00  — — 
NOTES: RAND analysis of 2013 and 2014 WCIS data. Service category definitions are in Table 2.3. 
 
 

 
2 This is an upper bound because some consultation visits prior to RBRVS were in the inpatient setting and would 
be billed using an E&M code falling under our “other E&M services” category, rather than our “office visits” 
category. Other E&M services accounted for less than 10 percent of the utilization and payments for office visits.  
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We compared changes in the number of outpatient E&M visits (including office visit codes 
99201–99215 and office consultation codes 99241–99245 combined) overall and by specialty to 
see whether, in net terms, practitioners billed office visit codes in place of consultation codes or 
reduced the number of visits billed. Across all specialties, 5.2 percent fewer office visit codes 
billed in 2014 than in 2013 (not controlling for the fact that there were fewer injuries in 2014 
than in 2013; Figure 4.1). Occupational medicine physicians billed for more office visits in 2014 
than in 2013 (a 10 percent increase), while neurology and family medicine physicians billed for 
fewer visits but were in line with the aggregate trend. General surgeons and chiropractors billed 
for fewer visits in 2014 than in 2013—in both cases, significantly below the overall trend. Some 
of these changes—such as the 10-percent increase in visit volume for occupational medicine 
physicians—are not easily linked to SB 863 provisions and may be due to other factors.  

Figure 4.1. Change in Office Visit Volume, Select Specialties, 2013 to 2014 

 

NOTE: RAND analysis of 2013 and 2014 WCIS data. 

Changes in Individual Procedure Codes 

Table 4.9 reports 2013 and 2014 shares of total payments and volume for the top twenty 
procedure codes by pre-RBRVS (2013) payments. As discussed in the previous section, several 
E&M codes on this list (e.g., 99214, 99213, 99215, 99204, and 99203) accounted for larger 
shares of payments and volume in 2014 than in 2013. Several codes that are no longer paid under 
RBRVS, including office consultation code 99245, required report code 99081, and prolonged 
E&M service code 99358 dropped to near-zero volume and payments in 2014. Changes 
associated with prolonged services and report codes are discussed in a subsequent section. 
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Table 4.9. Payment and Volume Shares, by Procedure Code, 2013 and 2014 

Code  

Share of Paid Amount  Change  Share of Volume  Change 

2013 2014 pct. pt. 
% 

share 2013 2014 pct. pt. 
% 

share 
99214 Established patient office E&M visit, level 4 9.72 14.33  4.61 47  5.72 7.13  1.41 25 
97140 Manual therapy 5.61 3.99  –1.61 –29  8.46 9.30  0.84 10 

99199 Unlisted special service, procedure, or report 5.32 3.52  –1.81 –34  0.46 0.46  0.00 –1 
99213 Established patient office E&M visit, level 3 4.56 7.15  2.60 57  4.13 5.16  1.03 25 

99080 Special reports 3.83 0.12  –3.71 –97  2.48 0.29  –2.20 –88 
97110 Physical med. treatment, one area, 30 min. 3.57 7.92  4.35 122  7.66 13.75  6.09 80 
99215 Established patient office E&M visit, level 5 2.93 3.74  0.81 28  1.27 1.47  0.20 16 

99070 Supplies and materials 2.46 2.32  –0.14 –6  1.77 0.70  –1.07 –60 
99358 Prolonged E&M service 2.38 0.08  –2.30 –97  2.48 0.06  –2.42 –97 

99204 New patient office E&M visit, level 4 2.09 3.81  1.72 83  0.77 1.28  0.51 66 
73221 MRI, upper extremity, without contrast 1.88 1.35  –0.53 –28  0.19 0.21  0.02 13 

72148 MRI, spinal canal, lumbar, without contrast 1.87 1.41  –0.46 –25  0.20 0.23  0.03 15 
99081 Required reports 1.82 0.00  –1.82 –100  8.10 0.01  –8.10 –100 

73721 MRI, lower extremity, without contrast 1.48 1.16  –0.31 –21  0.15 0.18  0.03 19 
97799 Unlisted physical medical and rehabilitation service 1.35 1.76  0.41 31  0.06 0.10  0.04 62 

95908 Nerve conduction tests, 3–4 studies 1.33 0.03  –1.30 –98  0.77 0.01  –0.75 –98 
99203 New patient office E&M visit, level 3 1.20 1.89  0.68 57  0.61 0.93  0.32 52 
97014 Physical medicine, electrical stimulation 1.11 0.05  –1.06 –95  6.63 0.25  –6.38 –96 

99245 Office consultation 1.05 0.01  –1.04 –99  0.25 0.00  –0.25 –99 

72141 MRI, spinal canal, cervical, without contrast 1.01 0.71  –0.30 –30  0.11 0.12  0.02 14 

All other codes 43.44 44.65  1.21 3  47.72 58.36  10.63 22 

NOTES: RAND analysis of 2013 and 2014 WCIS data. MRI = magnetic resonance imaging. 
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Changes for Radiology Services 

Several of the procedure codes with high pre-RBRVS payments relative to RBRVS payments 
were for radiology services (e.g., MRIs). Utilization of these services was fairly constant from 
2013 to 2014, while payments fell on the order of 20 to 30 percent.  

Paid Versus Allowed Amounts and Projected Changes in Allowed Amounts, 2014 to 
2017 

We projected allowed amounts through 2017 using 2014 actual billing. We first compared 
2014 payments to the allowed amounts (Table 4.10).1 We found payments were 94 percent of the 
allowed amounts for E&M services and 91 percent of the allowed amounts for surgery services. 
Payments were above allowed amounts for manipulation services but significantly below 
allowed amounts for other categories of medicine services. Note that incorrect or outlier 
utilization values in the WCIS data (i.e., fewer reported units than were actually furnished) may 
be responsible for the three cases in which payments exceeded the maximum allowed amount. In 
aggregate, considering all the categories listed in Table 4.10, payments accounted for 83 percent 
of the allowed amount in 2014. Table 4.11 reports our projected changes in allowed amounts by 
the service categories in our RBRVS analysis from 2014 to 2017, holding 2014 injury number 
and mix constant and applying the phased-in RBRVS blended payment rates over time. 

Table 4.10. Workers’ Compensation Information System 
Paid and Allowed Amounts, by Service Category, 2014 

Service Category 

WCIS 
Paid Amount, 

2014 ($) 

WCIS 
Allowed Amount, 

2014 ($) 

Paid Amount as a 
Share of 

Allowed Amount, 
2014 (percent) 

E&M 310,818,850 330,029,629 94 

Medicine 265,590,239 374,671,217 71 

Physical medicine 176,282,629 252,852,011 70 

Manipulation 6,823,490 6,103,859 112 

Acupuncture 13,639,425 16,053,622 85 

Other medicine 68,844,695 99,661,725 69 

Surgery 110,320,416 121,088,990 91 

Radiology 95,378,774 113,221,439 84 

Laboratory and pathology 926,050 884,571 105 

Other services 1,641,524 664,547 247 

Total 784,675,853 940,560,393 83 

 

 
1 We excluded report, supply, and special service codes because payments for these services depend on reported 
costs or time. We also excluded anesthesiology.  
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Table 4.11. Service Categories’ Share of Projected Allowed Amount, 2014–2017 

Service Category 
Projected Allowed Amount (percent) 

2014 2015 2016 2017 
E&M 25.07 25.56 26.01 26.45 

Medicine 28.50 29.05 29.57 30.07 

Physical medicine 19.21 19.58 19.93 20.27 

Manipulation 0.46 0.47 0.48 0.49 

Special services 0.04 0.04 0.04 0.04 

Acupuncture 1.22 1.24 1.27 1.29 

Other Medicine 7.57 7.72 7.86 7.99 

Surgery 9.20 8.34 7.52 6.73 

Radiology 8.60 7.89 7.20 6.55 

Laboratory and pathology 0.07 0.07 0.07 0.07 

Other Services 0.05 0.05 0.05 0.05 

 

Elimination of Separate Payments for Prolonged Services  

The pre-RBRVS fee schedule allowed separate billing for prolonged services that were 
beyond the usual physician service time for the related E&M service. The CPT coding system 
has separate codes for prolonged services involving direct patient contact and prolonged services 
without direct patient contact. The types of activities that could be reported using the codes 
without direct patient contact include extensive record review and other activities that do not 
have a specific CPT code. The codes do not apply if the additional time is less than 30 minutes, 
on the assumption the additional work was included in the E&M code. The RBRVS bundles the 
payment for the prolonged-service codes into the payment for the primary E&M service.  

The 2013 WCIS data indicate the billings for prolonged services without patient contact were 
more common than for services with direct patient contact (Table 4.12). Most billing for 
prolonged services occurred within ten days of billing for a report, and both types of prolonged 
services were commonly billed in conjunction with the same visit. Billings with E&M visits 
were more common than with consultation codes, and specialists billed about three-quarters of 
prolonged services related to both E&M visits and consultations. Most prolonged services with 
patient contact occurred in nonhospital settings, and only a small percentage of billings were for 
more than one hour of prolonged services (data not shown). The shift seen in the distribution of 
billings between 2013 and 2014 in the proportion of prolonged billing services that were billed 
only with an E&M visit is expected because of the elimination of the consultation codes and 
bundling of reports.  

The total 2014 volume of prolonged service billings with patient contact is much higher than 
expected, while the volume of prolonged service billings without patient contact declined 
roughly 90 percent. The latter is more consistent with the bundling of prolonged services into the 
E&M visit. It may be that the direct visit code was used to describe a negotiated supplemental 
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payment that actually encompassed any additional services that might be required for the 
patient’s care. A substantial decline in the average payment per unit in both categories also 
suggests that the payments for any prolonged services were negotiated. For example, the average 
payment for the first hour of prolonged services occurring in an office or outpatient setting (CPT 
99354) in 2013 was $147, compared with $104 in 2014.  

Table 4.12. Comparison of Prolonged Services Billings in 2013 and 2014 
 

2013 2014 
With Patient 

Contact 
Without Patient 

Contact 
With Patient 

Contact 
Without Patient 

Contact 
Prolonged-service codes billed with     

Visit code only 1,840 14,476 35,104 2,036 

Visit and report codes  12,717 122,813 149 211 

Consultation code only 22 2,484 9 27 

Consultation and report codes  2,588 37,767 6 76 

E&M code and prolonged services without 
patient contact  

12,811 19,395  323 382 

Not billed on the same day as a visit or 
consultation but within ten days of a report  

N/A 80,109 N/A 263 

Total volume  29,978 277,044  35,591 2,995 

Total payments ($000s) 4,070 21,016 4,256 538 

SOURCE: RAND analysis of WCIS data. 
 

Elimination of Separate Payments for Reports  

The pre-RBRVS fee schedule also allowed separate billing for reports that were beyond the 
usual physician service time for the related E&M service. The pre-RBRVS OMFS had several 
ground rules pertaining to when treatment reports were separately payable. The primary treating 
physician’s progress reports (PR-2s) were separately payable using a California-specific code 
(99081). Certain treatment reports, including consultation reports, were payable using CPT 
99080. About 72 percent of outpatient consultations included a billing for one or more reports. A 
much smaller percentage of outpatient office visits involved a 99080 report (6 percent of primary 
care physician office visits and 10 percent of visits with other specialists), but because E&M 
office visits were much more frequent than consultations, the count of reports associated with 
E&M visits was much higher than for consultation reports. Table 4.13 compares numbers of 
reports for consultations and visits. 
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Table 4.13. Comparison of Report Billings, by Type of Encounter and Physician Specialty, 2013 

 

Outpatient Consultation 

 

Outpatient Visit 
Reports 
per E&M 

Encounter Count Percent 

Reports 
per E&M 

Encounter Count Percent 
Primary care physician 0 8,319 25.98  0 750,966 92.42 

 1 21,364 66.73  1 51,938 6.39 

 2 1,963 6.13  2 6,301 0.78 

Non–primary care physician 0 29,354 26.23  0 1,576,977 87.45 

 1 75,457 67.43  1 193,581 10.73 

 2 5,464 4.88  2 23,547 1.31 

SOURCE: RAND analysis of WCIS data. Excludes 99080 reports billed with modifiers –17 (permanent and 
stationary reports) and –18 (additional report requested by claims administrator). 
 

From 2013 to 2014, the volume of 99080 reports with payments fell 92 percent and payments 
for the reports fell 99 percent. Thus, while payers continued to pay an additional amount for 
some reports, the payments for most reports were bundled into the payment for the E&M visit.  

Geographic Adjustment Factors 

The pre-RBRVS system used a single, statewide fee schedule with no adjustment for 
differences in costs of maintaining a practice across geographic areas. Medicare uses its 
Geographic Practice Cost Index (GPCI) to adjust each component of the RBRVS fee schedule 
separately across geographic areas or localities (see CMS, undated). Instead of adopting the 
Medicare geographic adjustment factors (GAFs), the RBRVS fee schedule continued to use a 
statewide schedule based on the average geographic adjustment for California practitioners under 
Medicare through 2018. In addition to the pre-RBRVS precedent, the other arguments in favor of 
the statewide fee schedule were that the Medicare payment localities were outdated and did not 
reflect changes in demographics and local economic conditions that had taken place since the 
localities were last configured and that a statewide fee schedule would simplify bill processing 
(Wynn et al., 2014).  

The purpose of the GPCI is to improve payment accuracy by accounting for the differences 
in input prices that practitioners face in different geographic areas, or localities. The work GPCI 
adjusts for geographic differences in the cost of living. The practice expense (PE) GPCI adjusts 
for differences across payment localities in the costs of maintaining an office, such as employee 
compensation and office rent. Equipment costs are assumed to not vary across payment 
localities. The malpractice GPCI value adjusts for overall differences in the cost of malpractice 
insurance. Collectively, these are called GAFs. The PE and malpractice GPCI values reflect the 
estimated prices in each locality relative to the national average. In contrast, the work GPCI, by 
law, accounts for only 25 percent of the difference in cost of living across payment localities.  

Effective January 1, 2017, Medicare revised the California payment locality structure and is 
transitioning over six years from nine payment localities to 27 localities based on Metropolitan 
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Statistical Areas (MSAs) (CMS, 2016b).2 The revised payment localities are more consistent 
with the RBRVS objective of providing allowances that reflect the resources required to provide 
a service and would improve payment accuracy (IOM, 2012). With the adoption of updated 
payment localities, DWC implemented the Medicare GAFs effective January 1, 2019.  

Table 4.14 shows the effects of the fully implemented 27 localities in 2022 relative to the 
OMFS statewide GAF that was implemented effective March 1, 2017. The table compares the 
difference between the 2017 statewide fee schedule and the locality-based fee schedule when the 
new locality structure has fully transitioned in 2022.  

The table shows the fully transitioned effects for the new MSA-based localities. Note that the 
transition policies are specific to the old nine-locality Medicare fee schedule and are not a 
transition of the OMFS from a statewide fee schedule to the 27-locality fee schedule. The effects 
of moving from the statewide to MSA-based localities vary widely, ranging from an increase of 
9.2 percent in the San Jose–Sunnyvale–Santa Clara MSA to –5.2 percent in MSAs consisting of 
former counties in the old Medicare “rest of state” locality that benefit from a hold-harmless 
provision. Relative to the statewide fee schedule, implementation of the MSA-based localities 
would increase allowances for six MSAs, representing 60.6 percent of payments, and would 
decrease allowances in 19 MSAs, accounting for 37.7 percent of allowances. There would be no 
effect for the Santa Rosa MSA, accounting for 1.2 percent of payments. The effects include a 
0.4-percent increase in the statewide GAF.3 
  

 
2 The revised GAFs are to be phased in over a six-year period in the previous “rest of state” locality that consisted of 
rural (non-MSA) counties and 14 urban counties, including San Diego, Monterey, and Sacramento, and in the old 
Locality 3, which included Marin, Napa, and Solano counties. The transition does not apply to the remaining 
counties in the state. The transition, which is applied separately to each GPCI, provides each year for an increasing 
one-sixth share of the new locality GPCI and one-sixth share of the old locality GPCI over six years to the urban 
counties in the transition area. Both rural and urban counties also benefit from a hold-harmless provision that the 
GPCI values may not be less under the new locality structure than under the old locality structure. 
3 Medicare’s implementation of the updated GPCI values and new locality structure is designed to be budget-
neutral, based on the distribution of Medicare services across payment localities. Because the distribution of WC 
services is slightly different, the OMFS updated wage index is not necessarily budget neutral.  
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Table 4.14. Estimated Official Medical Fee-Schedule Allowances Using 
Metropolitan Statistical Area–Based Localities Relative to Statewide Fee Schedule: 

Percentage Change in 2018 and in 2022 

MSA Name County 

Percentage of 
2017 WC 
Payments 

Percentage 
Change in 2022 

Allowancesa 
Bakersfield  Kern 2.0 –4.9 

Chico  Butte 0.4 –5.2 

El Centro  Imperial 0.4 –5.1 

Fresno  Fresno 2.6 –5.2 

Hanford-Corcoran Kings 0.3 –5.2 

Los Angeles–Long Beach–Anaheim  Los Angeles, Orange 42.9 0.9 

Madera  Madera 0.1 –5.0 

Merced  Merced 0.3 –5.2 

Modesto Stanislaus 1.2 –5.1 

Napa  Napa 0.4 4.0 

Oxnard–Thousand Oaks–Ventura Ventura 1.8 –0.2 

Redding  Shasta 0.6 –5.3 

Riverside–San Bernardino–Ontario Riverside, San Bernardino 9.8 –4.0 

Sacramento–Roseville–Arden- 
Arcade  

El Dorado, Placer, Sacramento, 
Yolo 

4.6 –2.9 

Salinas  Monterey 1.2 –2.3 

San Diego–Carlsbad San Diego 7.6 –1.3 

San Francisco–Oakland–Hayward  San Francisco, Alameda, Contra 
Costa, Marin 

11.2 7.6 

San Jose–Sunnyvale–Santa Clara  San Benito, Santa Clara  4.5 9.2 

San Luis Obispo–Paso Robles– 
Arroyo Grande 

San Luis Obispo 0.8 –4.3 

Santa Cruz–Watsonville Santa Cruz 0.6 2.8 

Santa Maria–Santa Barbara Santa Barbara 1.0 0.3 

Santa Rosa Sonoma 1.2 0.0 

Stockton-Lodi San Joaquin 1.4 –5.2 

Vallejo-Fairfield Solano 0.7 3.9 

Visalia-Porterville Tulare 1.1 –5.2 

Yuba City Sutter, Yuba 0.2 –5.2 

Rest of California All other counties  1.3 –5.0 

Statewide   100.0 0.4 
a Based on the economic data used in the 2017 GPCI update (CMS, undated), this is an estimate of the 
percentage change at the end of the Medicare transition to MSA-based payment localities. The economic data 
are updated every three years and an additional update will occur in 2020. 
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Discussion 

RBRVS 

The transition to RBRVS from 2013 to 2014 shifted the distribution of payments and volume 
of California WC services. E&M visits accounted for a larger share of total payments and 
spending in 2014 than in 2013. Although the elimination of consultation codes is partially 
responsible for this change, the magnitudes suggest a significant increase in E&M volume and 
payments, even if all consultation visits were billed as office visits. We found a significant 
reduction in the share of payments in the radiology, pathology, supplies, and reports categories. 
Other than E&M services, the share of payments in the physical medicine and medicine 
categories increased significantly. We found changes in payment and volume shares across 
practitioner specialties, including smaller shares of payments for surgery, radiology, behavioral 
health, and neurology practitioners in 2014 than in 2013. In terms of geography, payments and 
volume in the San Francisco region increased from 2013 to 2014. We found evidence that 
surgeons and chiropractors, in particular, may have billed for fewer overall office visits in 2014 
than in 2013. 

Elimination of Separate Payments for Prolonged Services and Reports 

The elimination of the consultation codes, coupled with the bundling of any allowances for 
prolonged services and reports, created a significant reduction in the overall allowances for 
consultations by specialists. The decrease in OMFS allowances was moderated by some payers 
making an additional allowance for prolonged services and, over time, by the phase-in of the 
single CF, which was estimated to increase overall allowances for E&M services nearly 
40 percent (Wynn et al., 2014). Medicare changed its bundling rules in 2017, and effective 
March 1, 2017, OMFS provides a separate allowance for prolonged services (both with and 
without patient contact). The prolonged-service codes without direct patient contact 
(CPT 99358/99359) can be used to bill for additional time required for extended medical record 
review and/or completing reports when more than 30 minutes are required beyond the usual 
service time for an E&M visit. The 1.20 multiplier for E&M visits should be sufficient to cover 
the time spent on routine reports. Because the prolonged-service codes will provide an additional 
allowance when extended time is spent, a separate allowance for reports is unnecessary.  

Geographic Adjustment Factors 

The objective of the RBRVS is to align the OMFS allowances with the resources required to 
provide medical care to injured workers. The OMFS use of a single statewide GAF was contrary 
to this principle. Adoption of Medicare’s revised payment localities and GAF effective January 
1, 2019, should improve payment accuracy and better align OMFS allowances with Medicare 
rates and private-payer payments. In this regard, an earlier RAND report (Wynn et al., 2018) 
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examined the ratio of commercial health insurance payments to RBRVS payments for physician 
services. Overall, the commercial rates were 89.5 percent of the OMFS statewide rates; however, 
the pattern in payment ratios across Medicare payment localities was similar to that for Medicare 
GAFs. So, the OMFS statewide fee schedule had been paying relatively more in low-cost areas 
and less in high-cost areas than either Medicare or commercial payers. In San Francisco, San 
Mateo, and Anaheim–Santa Ana, the commercial rates were higher than the OMFS rates.  

One concern with the MSA-based payment localities is that using them reduces payments in 
rural areas and small MSAs and could therefore affect access. Conversely, the statewide fee 
schedule could also have affected access in higher-cost urban areas. More accurately reflecting 
the differences in the cost of maintaining a practice across geographic areas should not adversely 
affect access and could improve it in the higher cost areas. In lower-cost areas, the issue is less 
the adequacy of the allowances than the adequacy of the physician workforce. OMFS already 
addresses access in underserved areas by providing an additional 10-percent payment for 
physician and other practitioner services provided in areas with shortages of primary care health 
professionals or shortages of mental health practitioners.  
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5. Other Fee-Schedule Issues 

In this chapter, we analyze selected issues that are directly related to SB 863 fee-schedule 
provisions pertaining to allowances for inpatient hospital services and ASC services. In addition, 
we review payments under the medical-legal fee schedule in light of the changes in payment 
levels under the RBRVS for E&M services.1  

Inpatient Hospital Services 
The OMFS for inpatient care provided by acute care hospitals is based on the Medicare 

payment system for these services. A predetermined maximum allowable fee is established for 
each admission that is based on the Medicare Severity–Diagnosis-Related Group (MS-DRG) to 
which the patient is assigned. The MS-DRG assignment takes into account such factors as the 
patient’s principal diagnosis, complications and comorbidities (CCs), and surgical procedures. 
Each MS-DRG has a relative weight reflecting the average resources or costs for Medicare 
patients assigned to that MS-DRG relative to Medicare patients in other MS-DRGs. The OMFS 
standard allowance for a discharge is determined as the product of a hospital-specific composite 
rate times the MS-DRG relative weight times 1.20. Additional allowances are made for 
discharges with atypically high costs and, prior to January 1, 2013, discharges with complex 
spinal surgery.2 For complex spinal surgery, the additional allowance was for the cost of 
implanted devices and instrumentation used during the surgery. The hardware costs could be 
billed by the hospital as part of the bill for the inpatient stay or could be billed by an outside 
supplier. Because a substantial portion (about 51 percent) of the Medicare rate used to determine 
the OMFS composite rate is for devices implanted during spinal surgery (Dalton, Freeman, and 
Bragg, 2008) and because the 1.20 multiplier used to determine the OMFS allowance is already 
in excess of the Medicare rate, the additional allowance was seen as an unnecessary double 
allowance for hardware costs. To reduce unnecessary program expenditures for complex 
inpatient surgeries, SB 863 eliminated the California Labor Code requirement for a separate 

 
1 SB 863 also added requirements for new fee schedules for home health services, interpreter services, and copy 
services. Final rules for implementing the home-health fee schedule had not been issued as of April 1, 2017. Fee 
schedules have been implemented for interpreter services (effective August 13, 2013) and for copy services 
(effective July 1, 2015). However, payments for these services are not reported to the WCIS and, therefore, are not 
addressed in this chapter.  
2 The high-cost outlier payment acts as stop-loss insurance for atypically high-cost cases. Consistent with Medicare 
policies, an additional payment is made for 80 percent of the difference between the estimated cost of the case and a 
cost outlier threshold. The cost outlier threshold is the sum of MS-DRG-based payments for the discharge plus a 
hospital-specific fixed loss threshold. Medicare publishes a fixed loss threshold annually (e.g., $23,573 in 2017) that 
is adjusted for each hospital’s area wage index.  
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pass-through payment for spinal surgery but authorized DWC to provide an additional payment, 
if needed, to preserve access to complex spinal surgeries.3 Effective January 1, 2013, DWC 
established a separate dollar allowance for selected MS-DRGs for spinal surgery and eliminated 
an additional payment for others. All additional allowances were discontinued effective January 
1, 2014. When the SB 863 provision was enacted, WCIRB estimated that the elimination of the 
pass-through would reduce total medical costs by about 1 percent. Applying this estimate to a 
systemwide estimate of total medical spending in 2014, the estimated annual reduction in 
medical expenditures is about $77 million before accounting for inflation.4  

The analyses discussed in Chapter 3 found a reduction in inpatient hospital stays per claim 
beginning in 2011.5 Spending per claim peaked in 2011 at $269.44 and fell in each successive 
year. In 2014, per-claim spending for inpatient hospital services was $196.62, or 73 percent of 
2011 spending levels. Further analysis is needed to understand how spending levels have been 
affected by the elimination of the spinal hardware pass-through in conjunction with a reduction 
in inpatient discharges and other factors and whether current payment levels are adequate to 
ensure injured workers have access to complex spinal surgeries.  

In this chapter, we explore the following questions in analyzing inpatient hospital services: 

1. What changes have occurred in the aggregate allowances for acute inpatient hospital 
services from 2012 to 2014? We separately examine the changes in volume, the average 
intensity of services, and OMFS revisions for inflation and other factors.  

2. How do the estimated OMFS allowances compare with the estimated costs for acute care 
stays? On average, the OMFS allowance should cover the estimated cost of an inpatient 
stay and provide a sufficient margin to incentivize practitioners to treat injured workers. 
Inadequate allowances could create problems in access to appropriate care, while 
excessive allowances add unnecessary program costs and could create incentives for 
medically unnecessary inpatient admissions.  

3. What changes have occurred in the aggregate allowances for complex spinal surgeries? 
Are the allowances adequate to ensure injured workers have access to medically 
appropriate spinal surgery and necessary hardware?  

Data and Methods 

We use inpatient hospital discharge data from the Office of Statewide Health Planning and 
Development (OSHPD) for 2012 to 2014 to examine the trends in the volume and allowances for 
inpatient hospital stays and to assess the adequacy of payments compared with estimated costs. 
The transaction-level data for each hospital discharge include a hospital identifier, the expected 
payer, the principal diagnosis and up to 24 secondary diagnoses, the principal procedure and up 

 
3 The California Labor Code may be accessed via the California Legislative Information website, undated. 
4 The statewide estimate is based on the WCIRB’s estimate of 2014 total insurer medical payments of $5 billion 
multiplied by 1.53 to account for the portion of WC market comprising insurers.  
5 Because of rounding, the reduction is not evident until 2013 in Table 4.3. The number of discharges per claim for 
the service years of interest in this chapter are: 2012, 0.0153; 2013, 0.0130; and 2014, 0.0109.  
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to 24 additional procedure codes, MS-DRG assignment, total charges, length of stay, and 
discharge destination. We used the composite rate (the standard per-discharge rate before 
adjustment for MS-DRG assignment) for each hospital and other information available from the 
DWC website to estimate maximum allowable fees under the OMFS and the hospital’s costs for 
each discharge exclusive of any pass-through amounts for spinal hardware. Actual payment 
amounts are not available from the OSHPD data. 

To compare the estimated OMFS allowances with the estimated costs for inpatient stays, we 
estimated aggregate allowance-to-cost ratios by MS-DRG and across all discharges. We 
estimated costs by applying the overall inpatient cost-to-charge ratio from Medicare cost reports 
published in the fiscal year 2017 final rule. An overall cost-to-charge ratio reflects the hospital’s 
average markup across all services, but there can be substantial differences in hospital markups 
for particular types of services. The differences can vary across departments and within 
departments. For example, hospitals tend to establish a higher markup for lower-cost medical 
supplies than for devices, which would tend to understate the cost of complex spinal surgery 
cases and overstate the allowance-to-cost ratio. We made MS-DRG–specific adjustments for cost 
compression for all MS-DRGs for which devices are commonly used, based on a CMS-funded 
report by RTI International (Dalton, Freeman, and Bragg, 2008).  

Limitations 

The aggregate allowance-to-cost ratios do not take into account the pass-through payments 
for hardware used during complex spinal surgery. This is because the data available to us do not 
provide information on the billed charges for devices used during WC spinal surgeries, either 
pass-throughs or the amounts paid. 

The OSHPD data do not include information on actual payment amounts per discharge, so 
our analysis is confined to an assessment of the adequacy of the OMFS allowances for inpatient 
hospital services and does not include an analysis of the actual payments hospitals received 
before and after the implementation of the SB 863 provisions.  

We chose to use the OSHPD data because it is the most comprehensive data source available 
on California hospital discharges. However, as we will discuss, we found that changes in the 
number of discharges and the allowance-to-cost ratios may be distorted by missing data in 2014 
for two hospitals owned by the Pacific Health Corporation that were involved in kickback 
referral schemes for spinal surgeries.6 

 
6 For more on this case, see U.S. Attorney’s Office, Central District of California, 2018. 
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Findings 

Overview of Acute Care Discharges  

Across all inpatient stays in acute care hospitals that were subject to the OMFS for inpatient 
hospital services, total discharges decreased 12.6 percent from 2012 to 2014, and total 
allowances decreased 5.0 percent (Table 5.1). The decrease in total allowances was lower 
because the average allowance per discharge (exclusive of pass-through payments for spinal 
hardware) increased 8.7 percent over this period.7  

Table 5.1. Acute Care Workers’ Compensation Inpatient Stays, 2012–2014 
 

2012 2013 2014 

Percentage 
Change from 
2012 to 2014 

Total discharges  19,712 18,663 17,238 –12.6 

Total allowances ($) 493,249,618 491,193,736 468,748,442 –5.0 

Average allowance per discharge ($) 25,023 26,319 27,193 8.7 

Average relative weight  2.18 2.23 2.28 4.6 

Average composite rate ($) 9,211 9,418 9,545 3.6 

Average allowance-to-cost ratio 1.066 1.082 1.135 6.5 

 
The relative weights for the MS-DRGs to which hospital discharges are assigned are a key 

factor affecting the average allowance per discharge. The relative weights measure the relative 
costliness of an inpatient stay. Between 2014 and 2016, the average relative weight increased 
4.6 percent. This increase can occur for multiple reasons, including a shift of surgery for less 
resource-intensive patients to outpatient settings, assignment of patients to more resource-
intensive MS-DRGs through improved coding of CCs, and improved measurement of the 
relative resources required for an inpatient stay in setting the relative weights. As we discuss 
later, the last reason contributed to an increase in the average relative weights assigned the MS-
DRGs for complex spinal surgery. The other key factor affecting the average allowance per 
discharge are the composite rates applicable to the hospitals providing inpatient services. A 
hospital’s composite rate changes each year for inflation and changes in the wage index and 
other factors affecting the standard allowance. A change in the average composite rate reflects 
not only the overall change in the composite rates but also any changes in the distribution of 
acute inpatient stays across hospitals.  

 
7 In addition to the acute-care hospital stays, some inpatient hospital stays are exempt from the OMFS for inpatient 
hospital services. These include rehabilitation and psychiatric units of acute-care hospitals, long-term care hospitals, 
and critical-access hospitals (small rural hospitals). The total number of stays in these facilities was 1,282 in 2012; 
1,459 in 2013; and 1,223 in 2014. These hospitals are paid based on negotiated rates between the hospitals and 
payers. In addition, there were about 160 stays each year in nursing facilities and chemical-dependency 
rehabilitation care facilities that are not certified as hospitals under the Medicare program.  



 

 53 

The last row of Table 5.1 shows the average allowance-to-cost ratio for all discharges before 
consideration of the pass-through payments for spinal surgeries. A ratio of 1.0 means that OMFS 
allowances equaled estimated costs. A ratio greater than 1.0 means that allowances exceeded 
estimated costs, and a ratio of less than 1.0 means that allowances were less than costs. The ratio 
increased 6.5 percent, from 1.066 in 2012 to 1.135 in 2014. The allowances thus provided an 
estimated 13.5 percent margin to acute care hospitals above their costs for providing WC 
inpatient services. To the extent there is hospital discounting, actual payments may have been 
lower. Similar information is provided in Appendix B for the top 20 base MS-DRGs in volume 
and/or allowances. In the remainder of this section, we explore in greater depth the factors 
contributing to the increase in the average relative weight and the implications of the elimination 
of the pass-through payments for spinal hardware.  

Most MS-DRGs have severity-level subgroupings that are based on the presence or absence 
of CCs. Patients with major CCs (MCCs) have the highest costs, and those with no CCs have the 
lowest costs within a given base MS-DRGs. The differences in resource costs are reflected in the 
relative weights (see discussion of the MS-DRGs for complex spinal surgery starting on the next 
page for an example). From 2012 to 2014, about 24 percent of WC inpatient stays were assigned 
to medical MS-DRGs. Within these DRGs, the proportion of stays assigned to MS-DRGs with 
MCCs increased from 13 to 15 percent of stays (Table 5.2), which represents a 17-percent 
increase in the proportion of medical discharges with MCCs. The average relative weights over 
the period for stays assigned to the medical MS-DRGs increased 3.7 percent. The change in the 
distribution of stays across the severity groupings accounted for about 48 percent of this 
increase. We cannot assess whether this change is attributable to actual increases in the severity 
of WC inpatients or to improved coding of CCs and MCCs.  

Most stays (76 percent) were assigned to surgical MS-DRGs in 2012–2014. The proportion 
of surgical stays with no CCs decreased from 77.5 to 76.6 percent. As a result, the proportion of 
surgical discharges assigned to MS-DRGs with CCs and with MCCs increased 3 and 7 percent, 
respectively. Changes in the distribution of stays across the severity groupings accounted for 
9 percent of the increase in the average relative weight in 2014 over the 2012 average relative 
weight. Most of the increase was attributable to increases in the relative weights for the surgical 
MS-DRGs.  
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Table 5.2. Distribution of Acute Care Workers’ Compensation Discharges, 
by Severity Level, by Type of Discharge 

 

Proportion of 
Discharges 
(percent) 

Percentage 
Change in 
Discharges 
2012–2014 

Average 
Relative Weight 

Percentage 
Change in 
Relative 
Weights 

2012–2014a 2012 2013 2014 2012 2013 2014 
Medical MS-DRGs 24.0 23.6 24.4 1.7 0.98 1.01 1.02 3.7 

No CC or MCC  70.3 69.4 68.1 –3.1 0.83 0.86 0.87 5.3 

With CC  16.7 16.3 16.7 0.0 1.07 1.08 1.05 –2.0 

With MCC  13.0 14.3 15.3 17.7 1.71 1.69 1.65 –3.6 

Surgical MS-DRGs 76.0 76.4 75.6 –0.5 2.56 2.61 2.69 5.1 
No CC or MCC  77.5 76.5 76.6 –1.2 2.33 2.37 2.46 5.8 

With CC  18.0 18.5 18.6 3.3 2.94 2.92 3.01 2.5 

With MCC  4.5 5.0 4.8 6.7 4.99 5.10 5.01 0.4 
a The average relative weight shown is rounded at two decimal places whereas actual relative weights are 
rounded at four decimal places. We calculate the percentage change based on the actual relative values. The 
results may differ from calculations based on the relative weights shown in the table because of rounding. 

 
Table 5.3 summarizes changes in the MS-DRGs for complex spinal surgery. In the aggregate, 

the volume of discharges declined 18.3 percent, compared with the 12.6 percent decline in total 
WC acute care discharges. These DRGs accounted for 22 percent of all acute inpatient stays in 
2014, compared with 24 percent in 2012. During the research period, Medicare implemented 
refinements in how the costs of devices and other high-cost medical items are determined in 
setting the MS-DRG relative weights. Reflecting these refinements and changes in the 
distribution of cases across severity levels, the average relative weight for these DRGs increased 
5.1 percent from 2012 to 2014 and contributed to an increase in allowance-to-cost ratios before 
consideration of the loss of revenues from the elimination of the spinal implant pass-through. We 
were unable to use the OSHPD data to examine the costs and payments for complex spinal 
surgeries prior to January 1, 2014, when the additional payments for spinal hardware were 
eliminated. Because most hospitals incurred hardware costs and received pass-through payments, 
the allowances for 2012 and 2013 are understated, and it is likely that there was actually a 
reduction in the allowance-to-cost ratios in 2014. If we assume that 98 percent of complex spinal 
surgeries in 2013 involved at least some spinal hardware costs and increase the allowances for 
the selected DRGs to reflect the fixed add-on payments that were payable in 2013, the overall 
allowance-to-cost ratio for 2013 increases from 1.16 to 1.21 (data not shown). The estimated 
average allowance-to-cost ratio across all complex spinal surgeries in 2014, after the pass-
through had been fully implemented, was 1.19, compared with 1.13 across all WC inpatient 
stays. 
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Table 5.3. Workers’ Compensation Stays for Complex Spinal Surgery: Discharges, 
Average Relative Weights, and Average Allowance-to-Cost Ratio, 2012–2014 

Complex Spinal 
Surgery MS-DRGs  

2012 Dischargesa 2013 Dischargesb  2014 Dischargesc 
Percentage Change 

2012–2014 

N 
Discharges  

Average 
Relative 
Weight 

Average 
ATC Ratio 

Without 
Pass-

through 
N 

Discharges  

Average 
Relative 
Weight 

Average 
ATC Ratio 

Without 
Pass-

through 
N 

Discharges  

Average 
Relative 
Weight 

Average 
ATC Ratio 

Without 
Pass-

through 
N 

Discharges  

Average 
Relative 
Weight 

Average 
ATC Ratio 

Without 
Pass-

through 
Diseases of the Nervous System 
Spinal Procedures  187  2.39 1.09 199  2.54 1.15 162  2.62 1.09 –13.4 9.6 0.0 

With MCC 14  5.65 0.99 16  5.61 1.32 15  5.47 1.02 7.1 –3.2 2.8 
With Neurostimulator or CC 66  2.83 1.15 81  2.91 1.21 62  3.05 1.15 –6.1 7.6 0.3 
Without CC/MCC 107  1.69 1.09 102  1.77 1.03 85  1.80 1.06 –20.6 6.6 –2.1 

Combined Anterior/Posterior 
Spinal Fusion  772  6.70 1.15 675  6.86 1.21 632  7.20 1.31 –18.1 7.4 14.0 

With MCC 46  10.92 1.27 35  10.66 1.17 32  11.51 1.49 –30.4 5.4 17.2 
With CC 342  7.33 1.23 282  7.70 1.32 260  7.97 1.38 –24.0 8.8 12.5 
Without CC/MCC 384  5.64 1.05 358  5.82 1.12 340  6.20 1.23 –11.5 9.9 17.0 

Spinal Fusion Except Cervical 
with Spinal Curvature/ 
Malignancy/Infection or 9+ 
Fusions 46  6.98 1.27 61  6.18 1.02 50  6.63 1.15 8.7 –4.9 –9.9 

With MCCc 7  9.82 1.10 6  9.58 0.95 8  9.57 1.23 14.3 –2.5 12.2 
With CC 27  6.34 1.19 32  6.40 1.07 25  6.74 1.20 –7.4 6.2 0.7 
Without CC/MCC 16  5.06 1.05 23  4.97 0.98 17  5.10 0.99 6.3 0.8 –5.6 

Spinal Fusion Except Cervical  2,202  3.91 1.07 2,037  3.95 1.20 1,745  4.05 1.20 –20.8 3.6 11.6 
With MCC 45  6.49 0.98 56  6.53 1.23 38  6.76 1.20 –15.6 4.1 23.4 
Without MCC 2,157  3.86 1.08 1,981  3.87 1.20 1,707  3.99 1.20 –20.9 3.5 11.2 

Cervical Spinal Fusion  1,515  2.24 1.02 1,403  2.27 1.09 1,270  2.39 1.12 –16.2 6.9 9.4 
With MCC 19  4.54 1.06 22  4.67 1.37 24  4.90 1.36 26.3 7.7 28.7 
With CC 269  2.79 1.15 239  2.80 1.20 224  2.90 1.12 –16.7 4.0 –2.3 
Without CC/MCC 1,227  2.08 0.99 1,142  2.12 1.05 1,022  2.22 1.11 –16.7 6.7 12.0 

All Complex Spinal Surgery  
MS-DRGs 4,722  3.80 1.07 4,375  3.83 1.16 3,859  3.99 1.19 –18.3 5.1 10.5 
NOTE: ATC = allowance-to-cost. 
a All discharges in 2012 received an additional payment equal to the cost of any spinal hardware implanted during the surgery.  
b In 2013, fixed add-on payments were made for discharges assigned to the following MS-DRGs: Diseases of the Nervous System Spinal Procedures ($670), Combined 
Anterior/Posterior Spinal Fusion ($9,140), Spinal Fusion Except Cervical with Spinal Curvature/Malignancy/Infection or 9+ Fusions with MCC ($3,170).  
c Additional payments for spinal hardware were eliminated in 2014.  
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The 2014 estimated allowance-to-cost ratio of 1.19 indicates that the overall allowances for 
complex spinal surgeries were adequate. Additional payments for extraordinary high-cost outlier 
cases provide hospitals with protection against financial losses on unusually expensive inpatient 
stays. A high incidence of outlier payments for specific types of complex spinal surgeries could 
be an indication of potential payment inadequacy for these inpatient stays. We estimated the 
percentage of WC stays that qualified as outlier cases and outlier allowances as a percentage of 
total allowances (Table 5.4). For 2012 and 2013, our estimates do not account for additional 
payments for spinal hardware; therefore, the outlier percentage of stays and payments are 
overstated. We include them as an indication of what outlier payments would have been in the 
absence of the spinal hardware payments in those years. Across all 2014 WC stays, we estimate 
that 7.2 percent of stays qualified for an additional outlier payment and that the additional outlier 
allowances were 4 percent of total allowances. A lower proportion of inpatient stays for complex 
spinal surgery qualified for outlier payments (4.9 percent versus 7.2 percent), and outlier 
payments for these stays were lower than for all WC inpatient stays (4.0 percent versus 
1.6 percent). The two types of spinal surgery with disproportionately high outlier percentages 
(Diseases of the Nervous System Spinal Procedures and Spinal Fusion Except Cervical with 
Spinal Curvature/Malignancy/Infection or 9+ Fusions) also had the fewest WC inpatient stays. 
Diseases of the Nervous System Spinal Procedures was also the only type of complex spinal 
surgery for which the outlier percentage increased between 2012 and 2014.  

Table 5.4. Estimated Outlier Cases and Additional Allowances 
for Outlier Cases, 2012–2014 

 

Percentage of Stays 
Qualifying for Outlier 

Payments Before Pass-
Through Payments 

 

Estimated Additional 
Allowances for Outliers as a 

Percentage of Total 
Allowances Before Pass-

Though Payments 
2012 2013 2014 2012 2013 2014 

MS-DRGs        

Diseases of the Nervous System Spinal 
Procedures  

8.6 7.0 14.2  2.5 4.6 7.2 

Combined Anterior/Posterior Spinal Fusion  8.3 6.8 6.2  1.9 1.8 1.6 

Spinal Fusion Except Cervical with Spinal 
Curvature/Malignancy/Infection or  
9+ Fusions 

12.0 23.0 10.0  2.2 5.8 4.2 

Spinal Fusion Except Cervical  6.5 6.1 5.3  2.0 1.7 1.6 

Cervical Spinal Fusion  3.1 3.0 2.4  0.2 0.5 0.5 

All Complex Spinal Surgery  
MS-DRGs 

5.2 5.5 4.9  1.5 1.7 1.6 

All WC Discharges  6.4 6.7 7.2  3.4 4.0 4.0 

 
Another indicator of whether the OMFS allowances were adequate to provide access to 

medically appropriate care is the proportion of hospitals that provide complex spinal surgery that 
treat WC patients. We found that a similar proportion of hospitals performing complex spinal 
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surgery treated WC patients for complex spinal surgery (Table 5.5) from 2012 to 2014. About 
74 percent of those performing any complex spinal surgeries had WC inpatient stays for complex 
spinal surgery. Many of these hospitals performed only a few spinal surgeries. Considering only 
those who had at least 20 inpatient stays for complex spinal surgery, the participation rate for 
WC patients increased to about 85 percent. The 15 percent that did not have WC stays for 
complex spinal surgery also had few if any WC inpatient stays for other conditions.  

Table 5.5. Hospitals Performing Inpatient Complex Spinal Surgery: 
Number of Hospitals and Percentage with Workers’ Compensation 

Complex Spinal Surgery Stays, 2012–2014 

 2012 2013 2014 
Number of hospitals with any complex spinal surgery stays 245 248 238 

Percentage of hospitals with WC stays for complex spinal surgery  74 71 74 

Number of hospitals with more than 20 complex spinal surgery stays 190 190 196 

Percentage with WC stays for complex spinal surgery  86 84 85 

 

Discussion 

Overall, the OSHPD data indicated that WC inpatient stays declined 12.6 percent from 2012 
to 2014. To better understand this result, we drew on the WCIS analyses reported in Chapter 3. 
The measures reported in Table 5.6 are less-rounded numbers than those reported in Table 3.3. 
Across all WC claims receiving active medical care, the percentage of claims with one or more 
hospital inpatient admissions declined 17.4 percent. For those with at least one hospital stay, the 
average number of hospital stays in the same year declined 13.6 percent. These results are a 
continuation of trends observed throughout our analysis of the WCIS data, are not unique to the 
2012–2014 period, and are more likely attributable to longer-term factors affecting hospital 
inpatient stays, such as the ongoing shift of services from inpatient to outpatient settings and 
implementation of the MTUS and evidence-based treatment guidelines. If the implementation of 
the IMR process had a major effect, one indicator would be a significant decline in inpatient 
admissions during the first 12 months following an injury, beginning with 2013, when IMR was 
first implemented. WCIS data indicate that inpatient admissions within the first 12 months for 
injury year 2013 (the first year IMR was effective) declined 7 percent, but the declines over the 
prior year were greater for both injury year 2012 (22 percent) and injury year 2013 (15 percent) 
(Table 3.3).  
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Table 5.6. Hospital Inpatient Measures Derived from 
Workers’ Compensation Information System, 2012–2014 

Hospital Inpatient Measure 
2012 

(percent) 
2013 

(percent) 
2014 

(percent) 

Percentage 
Change 

2012–2014 
Percentage of claims with inpatient admissions 1.09 1.00 0.90 –17.4 

Average admissions per claim 0.0153 0.0130 0.0109 –28.8 

Average admissions per inpatient hospital user  1.3967 1.2958 1.2067 –13.6 

 
The decline in the OSHPD data for the number of inpatient complex spinal surgeries in 2013 

may be attributable in part to missing data for two hospitals owned by the Pacific Health 
Corporation that were involved in kickback referral schemes for spinal surgeries: Pacific 
Hospital of Long Beach and Tri-City Regional Medical Center. Together, the two hospitals 
accounted for about 15 percent of the complex spinal surgeries performed on WC patients in 
2012 but reported only negligible WC discharges in 2014.1 To the extent that the spinal surgeries 
performed at these facilities were medically necessary, we assumed that other hospitals picked 
up the surgery volume by 2014. However, to the extent the surgeries were medically 
unnecessary, we would expect to see a drop in the total number of spinal surgeries independent 
of other factors, such as the elimination of the pass-through payments for spinal hardware. 

Overall, we estimated that the average allowance per discharge increased 8.7 percent from 
2012 to 2014. More than one-half of the increase was attributable to changes in the MS-DRG 
relative weight that is used to adjust the composite rate for the relative costliness of an inpatient 
stay. Most of the increase in the average relative weights is attributable to changes in the 
distribution of stays across the MS-DRG severity groupings. We cannot assess whether this 
change is attributable to actual increases in the severity of WC inpatients or to improved 
reporting of CCs and MCCs that resulted in patients being assigned to a higher severity level 
without a real change in patient severity.2 Medicare has made adjustments in its payment rates to 
recover overpayments associated with improved documentation and coding that did not reflect a 
real change in patient severity when the MS-DRGs were implemented in 2008. The Labor Code 

 
1 In 2012, Pacific Hospital accounted for 12 percent of complex spinal surgeries and 19 percent of lumbar spinal 
fusions. Following indictment of the hospital’s owner for fraudulent activities related to a kickback scheme for 
referring spinal implant patients to the hospital and inflating the costs of spinal hardware implants, Pacific Hospital 
was sold to College Medical Center in October 2013. No discharges were reported for either facility in 2013, and 
only two WC discharges were reported for College Medical Center in 2014. Tri-City Regional Medical Center 
accounted for a smaller percentage of complex spinal surgeries in 2012 (3 percent). In 2013, the number of reported 
discharges declined about 40 percent, and only two discharges were reported in 2014. (See U.S. Attorney’s Office, 
Central District of California, 2018.) 
2 The WC average relative weight was 1.852 in 2007, the year before the MS-DRGs were implemented (Wynn, 
Timbie, and Sorbero, 2011) and increased 23 percent, to 2.279 in 2014. For comparison, the average Medicare 
relative weight increased an estimated 9.1 percent (RAND-derived estimate based on the 2017 version of CMS, 
2019).  



 

 59 

requires that the OMFS be updated annually for inflation but does not specifically provide for 
adjustments for other factors, such as for documentation and coding improvements that do not 
reflect real changes in patient severity. Because the annual OMFS updates account only for 
inflation, OMFS allowances have increased from 120 percent of Medicare rates to 139 percent of 
Medicare rates by 2017.3 The estimated payment-to-cost ratios for WC stays—which are above 
Medicare ratios but below private-payer ratios—suggest that the current allowances are adequate 
but not excessive. In the future, however, DWC may wish to consider prospective adjustments to 
the annual update factor to reflect other adjustments to it, such as Medicare’s adjustment for 
documentation and coding and for hospital productivity. The latter adjustment, for example, 
would be in keeping with a productivity adjustment made under the RBRVS. Although not 
expressly provided by the Labor Code for inpatient hospital services, the 120 percent factor is an 
upper limit, and DWC could adjust the multiplier to reflect such adjustments. The adjustments 
would limit additional divergence between the Medicare rates and the OMFS allowances.  

One concern raised over the elimination of the pass-through for complex spinal surgery was 
that the payment rates might be inadequate to ensure that WC patients have access to needed 
complex spinal surgery. We do not find evidence that this might be a factor in the decline in the 
number of WC complex spinal surgeries from 2012 to 2014. First, in 2014, the payment-to-cost 
ratios for these discharges were higher on average than the average for all WC stays (1.19 versus 
1.13). The refinements that Medicare has made to the DRG relative weights for MS-DRGs with 
high-cost devices are one reason the payment-to-cost ratios were higher for the complex spinal 
surgeries than for all WC stays in 2014. Second, the estimated percentage of WC complex spinal 
surgery inpatient stays qualifying for outlier payments was lower than for all WC stays in 2014 
(5.9 percent versus 7.2 percent), and the allowances for outlier stays as a percentage of total 
allowances for inpatient stays were also lower for complex spinal surgeries than for other WC 
inpatient stays (1.6 percent versus 4.0 percent). For comparison, outlier payments for Medicare 
patients in 2014 represented 4.1 percent of total Medicare inpatient payments (MedPAC, 2016). 
Third, the percentages of hospitals performing complex spinal surgery that performed surgeries 
on WC patients were similar before and after the elimination of the spinal surgery pass-through.  

Ambulatory Surgery Facility Services 
Under the OMFS, ASC facility fees are payable only for surgical services and related 

ancillary services that are an integral part of the surgical service. Prior to 2004, ASC facility fees 
were exempt from the OMFS. When the fee schedule was implemented in 2004, the OMFS 

 
3 For federal fiscal year 2017, Medicare’s standard rate was $5,962.93 (sum of $5,516.14 for operating costs and 
$446.79 for capital-related costs). The OMFS standard rate was $6,922.34 ($6,439.11 for operating costs and 
$483.23 for capital-related costs). The differential is equal to $6,922.34 × 1.2 ÷ 5,962.93 = 139 percent. The 
Medicare standard rates used in the calculation come from the full update and do not consider reductions for 
hospitals that do not have meaningful use of electronic health records and/or have not submitted quality data.  
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allowances for ASC facility fees were set at 120 percent of the payment under Medicare’s 
hospital Outpatient Prospective Payment System (OPPS). Because ASCs have lower cost 
structures than hospitals, SB 863 reduced the allowances for ASC facility fees to 80 percent of 
the Medicare OPPS rate.4 At the time, the allowance was estimated to be equivalent to 
120 percent of what would have been payable under the Medicare ASC fee schedule. Because 
different policies apply regarding updating the Medicare rates for inflation and changes in the 
relative weights under the OPPS and Medicare ASC fee schedules, the 2016 OMFS allowances 
were equivalent to 140 percent of what would be payable under the Medicare ASC fee schedule. 
The WCIRB in conjunction with CWCI estimates that the reduction in the OMFS allowances 
reduced total medical spending by 0.8 percent. Applying this estimate to a systemwide estimate 
of total medical spending in 2014, the estimated annual reduction in medical expenditures is 
about $61 million before accounting for inflation.5 WCIRB also found no shift in surgical 
services from ASCs to hospital outpatient settings.  

SB 863 reduced fee-schedule allowances for ASC facility services without examining 
whether continuing to base the allowances on the OPPS fee schedule is appropriate. The OMFS 
adopted the OPPS fee schedule in 2004 with a 1.2 multiplier (same rates as for hospital 
outpatient services) because Medicare’s ASC fee-schedule rates and list of ASC approved 
procedures were too outdated to be considered. In 2008, Medicare made extensive changes to its 
fee schedule. Through an annual rulemaking process, the rates are updated, and the list of 
approved procedures is reviewed. The ASC fee schedule is now modeled on the OPPS, but there 
are important differences (Table 5.7). Both fee schedules exclude services that Medicare has 
determined can be safely performed only on an inpatient basis. In addition, Medicare maintains a 
more restrictive listing of approved ASC procedures. This listing excludes not only the inpatient-
only procedures but other procedures that Medicare has determined cannot be safely performed 
in a nonhospital setting on Medicare beneficiaries. The ASC payment for procedures that are 
typically performed in a facility setting parallels the OPPS system but at a lower rate (about 
67 percent of the hospital rate). To discourage a shift of services from an office-based setting to 
an ASC, the ASC payment rate for procedures that are commonly performed in a physician 
office is capped at the non-facility PE component of the RBRVS. A similar cap does not apply to 
services paid under the OPPS.  

 
4 As a result, the ASC allowance is 67 percent of the allowance for ambulatory surgery provided to a hospital 
outpatient (80 ÷ 120 = 0.67 of the OMFS rate for outpatient services). Although the OMFS allowance for ASC 
services is now lower than the hospital outpatient allowance, it is 140 percent of the Medicare ASC rate.  
5 The statewide estimate is based on the WCIRB’s estimate of 2014 total insurer medical payments of $5 billion 
multiplied by 1.52 to account for the portion of WC market comprising insurers. The WCIRB estimate assumes a 
25-percent reduction in payments, which is lower than the reduction in allowances because of negotiated rates 
between insurers and ASCs.  
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Table 5.7. Comparison of Medicare Outpatient Prospective Payment System and 
Ambulatory Surgery Center Fee-Schedule Policies 

Feature Medicare OPPS Fee Schedule Medicare ASC Fee Schedule 
Covered Services  All services that can safely be performed 

in an outpatient hospital setting  
Surgical services and ancillary 
services that are an integral part of 
the surgical service that can be safely 
performed in a nonhospital setting  

Relative weights  Based on hospital costs for services 
grouped into APCs  

Based on 91.8 percent of hospital 
relative weights 

Conversion factor (2016) $73.725 (Medicare) $44.177 

GAF Hospital wage index applied to 60 percent 
of CF  

Hospital wage index applied to 
50 percent of the CF 

Inflation factor Increase in the hospital market basket Increase in the Consumer Price 
Index  

Office-based procedures  No special policy Capped at PE component of RBRVS 
for nonfacility setting 

SOURCE: CMS, 2016a.   

 
Both the OPPS and ASC fee schedules use Ambulatory Payment Classifications (APCs) to 

group procedures for payment. An APC contains procedures that are clinically coherent and 
require comparable resources. Effective January 1, 2015, Medicare implemented significant 
changes in its OPPS by establishing Comprehensive APCs (C-APCs), which expand the package 
of services that are included in the payment for device-intensive outpatient procedures, including 
outpatient spinal procedures commonly performed on WC patients. The expanded packaging 
eliminates separate payments for secondary surgical procedures but also packages E&M visits 
and clinical laboratory procedures performed during the same surgical episode. It is the OPPS 
packaging that prompts our review of the OMFS policies for ASC facility fees because the 
payment rate for the C-APCs includes services that are not typically provided in an ASC. 
Medicare billing processing limitations precluded CMS from adopting the C-APCs in 
determining ASC payments.  

The purpose of the analyses reported in this chapter was to analyze potential alternatives to 
the current policies for OMFS facility fees for ASC surgical services. We considered the 
following options for refining the OMFS: 

• Continue to pay using the OPPS framework, including the C-APC bundling policies. This 
represents no change in OMFS policies for ASC facility fees.  

• Continue to pay using the OPPS framework but determine allowances for procedures 
without the C-APC bundling policies. This would continue to use the current OMFS 
policies to determine the other factors affecting the allowances and represents the least 
change from pre–C-APC policies.  

• Determine the allowances for ASC services based on 120 percent of the Medicare fee 
schedule for ASC facility services. This would conform the OMFS allowances for ASC 
facility services to the Medicare ASC fee schedule.  
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Methods 

Our estimates drew on 2014 billing data for ASC facility services from WCIS. For purposes 
of modeling estimated payments, we used the 2014 WCIS bills reported for surgical services by 
ASCs for which the paid amount is greater than zero. In modeling payments based on the OPPS, 
we estimated the facility allowances for each ASC bill for a surgical service on a line-item 
basis.6 We applied a 0.808 multiplier (which accounts for high-cost outliers in the average 
payment) to a geographically adjusted OPPS CF based on a 60 percent labor-related share. To 
establish a baseline payment, we modeled ASC allowances based on OMFS rules that were 
implemented September 1, 2014, and remained in effect until December 15, 2016 (which we 
term 2015 rules). Effective December 15, 2016, DWC adopted Medicare’s 2016 OPPS rules 
(which we term 2016 rules). We applied the OPPS packaging rules to determine which services 
were bundled into the payment rate for the surgical procedure and applied discounting rules for 
multiple surgical procedures. We then modeled the allowances for the alternative fee schedule 
scenarios and compared them with the baseline allowances. We also examined the services that 
are excluded from the ASC approved list of procedures. Appendix B provides more-detailed 
information on the simulation methodology. 

Limitations 

Our estimates are based on the 2014 WCIS data crosswalked to 2015 and 2016 codes. Using 
these data has limitations: 

• There is underreporting in the WCIS medical data. Unless there is a systematic bias in the 
data reporting, this should not have a significant effect on the adjustment factors.  

• Our estimate does not take into account changes in utilization that might occur under the 
revised fee structure. 

We used the WCIS data to compare allowances based on the 2016 rates under the OPPS with 
and without the C-APCs and under the Medicare ASC fee schedule. In 2017, CMS added 25 new 
C-APCs, two of which are for musculoskeletal procedures. Because these include high-volume 
WC procedures, our findings with respect to allowances under the current OPPS fee schedule 
may not reflect allowances under Medicare’s 2017 OPPS rules.  

 
6 Prior to December 15, 2016, the OMFS defined surgical services consistent with the CPT surgery code range 
10021–69999. The rule effective December 15, 2016, expanded the definition to be more consistent with Medicare’s 
definition. Medicare’s definition includes temporary codes for surgical procedures that have not been incorporated 
into the CPT codebook and invasive cardiology procedures. The OMFS definition is not limited to Medicare-
approved ASC procedures. This change was made after our analyses were completed. However, we estimate that the 
expanded definition would have minimal effect on the total allowances.  
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Findings 

Comparison of Official Medical Fee-Schedule Outpatient Prospective Payment System 

Allowances  

Table 5.8 compares the allowances under the different OPPS scenarios. The results are not 
necessarily intuitive. Despite a higher CF and the C-APC rates that include services that are not 
provided in ASCs, we found that the estimated total allowances using the 2016 C-APCs are 
lower than those for 2015 and that the 2016 allowances without the C-APC packaging are higher 
than with the packaging. The 2016 allowances with C-APC are 2.8 percent lower than the 2014 
allowances. The 2016 allowances without the C-APC packaging rules are higher than those with 
C-APCs, but the allowances are still 1.8 percent lower than the 2014 allowances.  

Table 5.8. Comparison of Allowances for Surgical 
Services Under Fee-Schedule Scenarios  

OPPS Scenario 

Total 
Allowances 

($000s) 

Percentage 
Change from 

2014 
1. 2015 OMFS rules 68,069.8 — 

2. 2016 rules with C-APC 66,197.3 –2.8 

3. 2016 rules without C-APC 66,830.5 –1.8 

 
There are two major explanations for these results. First, CMS has made major changes in 

how musculoskeletal procedures are grouped under the OPPS. The 2015 allowances were based 
on two separate APCs for arthroscopic procedures. The 2016 rules reflect the redefinition of the 
APCs for musculoskeletal procedures, including sorting arthroscopies into five levels, which 
resulted in significant reduction of the allowances for high-volume WC shoulder arthroscopy 
allowances. Second, there is more packaging of surgical procedures under the C-APC than under 
the 2015 rules. Under the 2015 rules, when multiple significant procedures are performed during 
the same outpatient encounter, the first procedure is paid at the full rate, and the other procedures 
are discounted 50 percent. Under the C-APCs, any additional procedures are packaged into the 
C-APC for the primary procedure with no additional payment. There is a severity adjustment for 
certain combinations of procedures, but this applies to only a few WC surgical episodes. The 
effect of the C-APC packaging appears in the difference between the 2016 rules with C-APC and 
without C-APC. In 2017, CMS added another level to the musculoskeletal procedures and 
assigned the Level 2–6 procedures to C-APCs, so the next update to the OMFS will include 
more-extensive packaging. See Appendix B for the differences in the allowances for the 25 
procedures with the highest total allowances under the 2015 rules.  
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Ambulatory Surgical Center Fee Schedule  

Total Allowances for ASC Facility Fees  

Estimated allowances under the 2016 Medicare ASC fee schedule total $57.4 million, most 
of which are for facility-based services with rates based on the OPPS relative weights 
(Table 5.9). We separately report device-intensive services because, under Medicare rules, the 
portion of the APC payment that is attributable to the device is not reduced when the service is 
provided in an ASC (on the assumption that ASCs have similar device costs as hospitals). Under 
the OMFS, the full APC payment for device-intensive APCs is subject to the 0.808 multiplier. 

Table 5.9. Allowances Under the 2016 Medicare Ambulatory Surgery Center Fee Schedule 

Type of Procedure Total Units  
Discounted 

Units  

Total 
Allowances  

($000s) 
Surgery  45,493  38,328  57,412  

Facility-based: OPPS 42,643  36,276  50,065  

Facility-based device intensive: OPPS 724  721  7,242  

Office-based: OPPS 51  37  9  

Office-based: RBRVS 2,076   1,293   95  

Related Ancillary Services   1,857   5,813   26  

Cost-based payment (e.g., corneal tissue) 3   3   8  

Separately paid drugs and biologicals 1,694  1,694  14  

Radiology or diagnostic test: OPPS 32  32  5  

Radiology or diagnostic test: RBRVS 128  128  7  

Total 47,350  44,141  57,438  

 

As is the case under the OPPS, most radiology and diagnostic tests furnished with a surgical 
procedure are packaged into the ASC allowance for the surgical procedures, and no separate 
payment is made. Some services are bundled when they are provided with a major surgical 
procedure but are not bundled when they are provided with a minor surgical procedure. Effective 
with its December 15, 2016, rule, DWC clarified that a facility could be paid for services that are 
an integral part of a surgical procedure but that a facility fee is not payable for any other ASC-
provided services. We found a small number of these services in the WCIS data. As a practical 
matter, we assumed that the ASC would bill the technical component of the radiology or 
diagnostic test under the RBRVS when it is not bundled and is a service that is paid in a 
nonfacility setting.  

Comparison of Allowances for Surgical Procedures  

Table 5.10 compares the allowances under the Medicare ASC fee schedule with a 1.20 
multiplier to the allowances under the 2016 OPPS fee schedule with a 0.808 multiplier. The last 
column expresses the OPPS allowance as a percentage of the Medicare ASC fee schedule. 
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Overall, the OMFS allowances based on the OPPS are 115 percent higher than what would be 
payable using the Medicare ASC fee schedule with a 1.2 multiplier (which is equivalent to 
138 percent of the Medicare allowances without a multiplier). However, the percentage varies 
significantly by the type of procedure. The OMFS allowances are 120 percent of Medicare’s 
ASC fee schedule for OPPS-based rates exclusive of device-intensive procedures; the OMFS 
allowance for device-intensive procedures is 70 percent of Medicare’s ASC rate. The latter 
reflects the difference discussed earlier in how the device-related portion of the procedure is 
handled under the OMFS (which applies a 0.808 multiplier) and the ASC fee schedule (which 
uses a 1.0 multiplier). The main difference, however, appears in the office-based procedures, 
which the ASC fee schedule caps at the PE RVUs for services furnished in a nonfacility setting. 
The OMFS allowances are more than five times the Medicare fee schedule rates. See 
Appendix B for a comparison of the top 25 ASC procedures.  

Table 5.10. Comparison of Allowances Based on Medicare Ambulatory Surgery 
Center Fee Schedule and Outpatient Prospective Payment System 2016 Rules  

Type of Procedure 
Total 
Units  

Discounted 
Units  

Allowances 
Based on 
120% ASC 

Fee 
Schedule  
($000s) 

OMFS 
Allowances 
Based on 

80.8% OPPS 
Fee 

Schedule 
($000s)  

OMFS 
Allowances 

as % of 
ASC 

Fee Schedule  
Surgery  45,486  38,322  57,400  65,853  115 

Facility-based: OPPS 42,636  36,271  50,053  60,230  120 

Facility-based device-intensive: OPPS 724  721 7,242  5,085  70 

Office-based: OPPS 51  37  9  13  133 

Office-based: RBRVS 2,076  1,293  95  487  511 

NOTE: Does not include procedures that are paid under the expanded surgical definition that DWC implemented 
effective December 15, 2016. 

 
As noted earlier, the Medicare ASC fee schedule covers only surgical procedures that 

Medicare has determined are safe to provide in a nonhospital setting. Table 5.10 compares the 
allowances for procedures that are covered under the ASC fee schedule. We investigated the 
procedures that are currently covered under the OPPS-based OMFS fee schedule that are not 
included in the ASC fee schedule (the surgical procedures that are listed in Addendum EE of the 
2016 ASC fee schedule). In total, 49 procedures fall into this category. However, 16 of these 
procedures (accounting for 59 percent of the OPPS allowances) are unlisted procedures that are 
assigned to an APC in the OPPS fee schedule but are not on the ASC list of approved 
procedures. The largest volume was for CPT 29999 Unlisted Arthroscopy Procedure, which was 
reported 168 times and accounted for an estimated $124,000 in OPPS allowances. Among the 
listed procedures, only one was separately payable under the OPPS: CPT 29867, knee 
arthroscopy with allograft implant, was reported 11 times and accounted for $67,000 in OPPS 



 

 66 

allowances. The other procedures (add-on codes) were bundled into the payment for the primary 
procedure code.  

Discussion 

Our analyses were prompted by concern that the OPPS implementation of the C-APCs might 
not be suitable for ASCs. Because the C-APC relative weights are based on packaging all 
services provided on the same day, including some services, such as laboratory tests and office 
visits, that are not typically provided by an ASC, the concern was that the allowances might be 
excessive. However, we found that there is considerable billing for secondary surgical 
procedures that are packaged into the C-APC payment and that, in the estimated aggregate 
allowances are lower under the C-APCs than without the C-APCs. This finding may have 
changed with the expansion of the C-APCs in 2017.  

Our comparison of allowances under the 2016 OPPS rules with C-APCs with the allowances 
under the Medicare ASC fee-schedule estimates that total OMFS allowances under these 
circumstances will be 138 percent of the Medicare fee schedule for ASC services. Medicare did 
not implement the C-APCs for ASCs because its bill processing system for ASC services did not 
permit the packaging of ancillaries necessary to create the APCs. We do not know whether this 
would be an issue for WC bill processing systems, but if that turns out to be the case, payments 
based on relative weights without the C-APCs might be considered. However, implementing an 
OPPS-based OMFS without the C-APCs would add fee-schedule complexity and increase 
expenditures.  

The fee-schedule comparison also highlights the generosity of the OMFS ASC facility 
allowances relative to other Medicare-based fee schedules. In addition to the overall finding that 
estimated payments are 138 percent of the Medicare ASC allowances, the differences across 
types of procedures are of concern. SB 863 reduced the aggregate allowance for ASC facility 
services to 80 percent of the OPPS rate. By applying the 0.808 multiplier across the board, 
device-intensive procedures are underpaid relative to other procedures, and the allowance may 
not be sufficient to cover the costs of procedures in device-intensive APCs. The OMFS 
allowance for these procedures is 70 percent of what would be payable under 120 percent of the 
Medicare ASC fee schedule. The low payments may be providing an incentive to shift device-
intensive procedures to hospitals. DWC has the authority to adjust the CF and make other needed 
changes within the 80-percent limitation to ensure that the allowances are appropriate for WC 
patients. If the ASC facility fees continue to be paid under an OPPS-based fee schedule, 
consideration should be given to raising the multiplier for the device-related portion of the APC 
from 80.8 to 100 percent of the OPPS rate. This could be done in a budget neutral fashion by 
lowering the multiplier for other services.  

In contrast to the device-related procedures, the current OMFS allowances for office-based 
procedures are excessive and create an incentive to shift services from office settings to ASCs. 
One option consistent with current law would be to reduce the multiplier for office-based 
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procedures to be more in line with the ASC allowances for these services. However, an across-
the-board reduction is likely to create disparities across the affected procedures (and underpay 
the higher-cost office-based procedures). 

In the long run, consideration should be given to replacing the OPPS-based fee schedule with 
an ASC-based fee schedule. The Medicare ASC fee schedule is constructed to create neutral 
incentives regarding where services are furnished. In contrast, the current OMFS provides 
incentives that are inconsistent with the efficient delivery of medically appropriate services in the 
least costly setting. The incentives are to shift device-intensive procedures to the hospital and to 
shift services that are commonly performed in an office setting to ASCs. Both incentives 
potentially increase WC expenditures for ambulatory surgery. The initial concern that the 
Medicare list of approved ASC procedures may be too restrictive for the WC population does not 
appear to be an issue. The procedures that are eligible for separate OPPS payments that are not 
on this list are negligible. The difference in the aggregate allowances provided by SB 863 and 
allowances based on 120 percent of the Medicare ASC fee schedule might be an issue. We have 
no evidence that 120 percent of the Medicare ASC fee schedule is not sufficient. In this regard, 
the Medicare Payment Advisory Commission concluded that Medicare beneficiaries’ access to 
ASC services is generally adequate and recommended no update in the ASC payment rate in 
2016. However, if there is concern that current aggregate payment levels should be preserved, 
the incentives would still be better aligned by adopting the ASC fee schedule with a higher 
multiplier than 120 percent than by continuing with the current OPPS-based system.  

Medical-Legal Fee Schedule 
DWC requested that RAND review the medical-legal fee schedule, which has not been 

revised since 2007. Because the maximum allowable fees for E&M increased as a result of the 
RBRVS reform SB 863 introduced, DWC inquired whether comparable medical-legal fee 
schedule changes might also be appropriate because they are similar services in terms of 
activities.  

This section provides background on medical-legal services in California and describes the 
data and methods we used to explore medical-legal fee-schedule issues and the factors that 
contribute to the medical-legal process. It includes a discussion of common themes from 
stakeholder interviews and our review of other state fee schedules for medical-legal evaluations.7 

 
7 Wynn et al., 2018, examines trends in the utilization and cost of medical services provided to injured workers. 
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Background 

Medical-Legal Services 

When there is disagreement over the primary physician’s opinion on work-related issues in 
WC cases, a medical expert is invited to evaluate the injured worker’s condition to determine 
entitlement to WC benefits. Medical-legal services refers to disability evaluations and expert 
testimony by medical experts. The types of issues that medical-legal examiners evaluate include 

• whether the injury is work related  
• whether the injured worker is able to return to work 
• whether the injured worker’s condition is permanent and stationary and, if so, 

- the worker’s PD rating 
- the worker’s likely future medical needs  

• whether the patient’s disability is new or should be apportioned among multiple 
employers 

• whether part or all of any PD can be apportioned to nonindustrial cause(s). 
Prior to July 1, 2013, medical-legal evaluations could also be used to assess the medical 

necessity of medical treatments when there was a dispute between the treating physician and the 
claims administrator.8 However, if the only issues involved medical necessity, the injured worker 
could have requested an expedited administrative hearing on the medical necessity dispute. 
Therefore, it is likely that most medical-legal evaluations from 2007 to 2012 involved at least 
one work-related issue and may have also involved one or more medical necessity disputes. 

Medical-legal expenses are incurred whenever a medical expert evaluates an injured 
worker’s condition to determine entitlement to WC benefits but does not provide medical 
treatment. Although the medical-legal examiner does not provide medical treatment, the 
examiner may order relevant diagnostic testing to clarify the injured worker’s condition to 
complete the medical-legal evaluation. 

The medical-legal examiner may be either a QME or an AME. QMEs are individuals DWC 
certifies to evaluate disability and develop medical-legal reports, which are used to determine an 
injured worker’s eligibility for WC benefits. QMEs may be a licensed allopathic or osteopathic 
physician, chiropractor, psychologist, dentist, optometrist, podiatrist, or acupuncturist. AMEs are 
individuals who have been selected by agreement between the defense and applicant’s attorneys 
to perform the medical-legal evaluation. DWC does not certify AMEs, although many 
individuals who are asked to perform AME evaluations are also certified QMEs.  

If the employer and injured worker disagree over medical issues in the claim, either party 
may request a panel of three QMEs in a designated specialty from DWC. DWC randomly 

 
8 As discussed in Chapter 7, SB 863 established an IMR process to resolve medical necessity disputes for all injuries 
occurring on or after January 1, 2013, and for all disputes occurring on or after July 1, 2013, regardless of date of 
injury.  
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generates the panel from the list of certified QMEs in the requested specialty. An unrepresented 
injured worker may select a QME from a QME panel that DWC provides. For represented 
workers, the defense and applicant’s attorneys may each remove one individual from the QME 
panel; the remaining individual is selected as the QME for the injured worker. An important 
stipulation of using a QME panel is that, once a QME has been chosen for the WC case, most 
disputes must go to that QME, unless there are multiple injuries that require evaluation by 
different specialties. Alternatively, if a worker is represented, the applicant’s attorney and claims 
administrator may agree on an examiner. Legal representation on behalf of the injured worker is 
required to select an AME for a medical-legal evaluation.  

Data from WCRI indicate that California’s medical-legal expenses are high relative to those 
for other state WC programs. For claims with more than seven days of time lost from work 
arising between October 1, 2011, and September 20, 2012, valued as of March 31, 2015 (36-
month average maturity), 28.2 percent of California injured workers had medical-legal expenses, 
compared with 23.5 percent for median among the 15 states in the comparison group. For 
claimants with medical-legal expenses, California’s average expenses were twice as high ($3,642 
versus $1,821) as the 15-state median (Yang and Rothkin, 2016).  

Medical-Legal Fee Schedule  

Table 5.11 lists the fee schedule codes that are used in the California WC program to 
describe and pay for medical-legal evaluations and testimony. Two codes—ML 102 and 
ML 103—are paid on a per-evaluation basis. Practitioners must document at least three of the 
complexity factors specified in the fee schedule to justify payment for ML 103. The remaining 
four codes are billed in 15-minute increments. A follow-up evaluation is an examination and 
report within nine months of an initial medical-legal evaluation. A supplemental evaluation does 
not include an examination; rather, it is a report based on the physician’s review of records, test 
results, or other information that was not available to the physician at the time of the initial 
evaluation. The criteria used to distinguish between ML 102–ML 104 evaluations take into 
account the complexity of the issues and the time required for the evaluation and report (see 
Appendix B).  

Table 5.11 also lists maximum allowable amounts for each medical-legal code expressed in 
RVUs. Current maximum allowable amounts are $12.50 per RVU. The time-based codes value 
the physician’s service at $62.50 per 15 minutes ($12.50 x 5), or $250 per hour. Practitioners 
may bill a medical-legal code with one or more modifiers, some of which affect the maximum 
allowable amount. For example, the fee schedule maximum allowable amount for an evaluation 
performed by an AME is 25 percent higher than the allowable amounts when a QME or primary 
treating physician performs the evaluation. The allowances are increased 10 percent if an 
interpreter is involved in the evaluation.  
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Table 5.11. California Workers’ Compensation Medical-Legal Codes 

Code Description 
Payment 
(RVUs) Unit of Service 

Allowances per 
Hour or 

Evaluation ($) 
ML 101 Follow-up medical-legal evaluation 5  15 min 250 

ML 102 Basic comprehensive medical-legal evaluation 50 1 evaluation  
(2.5 hrs) 

625 

ML 103 Complex comprehensive medical-legal 
evaluation 

75 1 evaluation 
(3.75 hrs) 

938 

ML 104 Comprehensive medical-legal evaluation 
involving extraordinary circumstances 

5 15 min 250 

ML 105 Fees for medical-legal testimony 5 15 min 250 

ML 106 Fees for supplemental medical-legal 
evaluations 

5 15 min 250 

NOTE: ML 100 is used to describe a missed appointment for a comprehensive or follow-up medical-legal 
evaluation. The code is intended for communication purposes only and does not imply that compensation is 
necessarily owed. 

 

Management organizations provide administrative and support services to a significant 
percentage of physicians performing medical-legal examinations. Typically, these organizations 
provide office space, scheduling, and transcription services; obtain the medical records pertinent 
to the examination; submit the required medical-legal reports; bill for the services; and pay the 
physician performing the evaluation. The physicians under contract to these organizations are 
listed as individuals on DWC’s listing of qualified QMEs, but the practice locations and phone 
numbers are those supported by the management company. Some management organizations do 
not require an exclusive contract, so the listings for an individual (limited to ten locations by 
SB 863) may be associated with more than one management organization and/or their private 
practice location.  

Medical-Legal Payment Trends 

In another RAND report, we analyzed WCIS data from 2007 to 2014 to explore trends in 
billing and payment structure for medical-legal services in California (Wynn et al., 2018). 
Despite the lack of fee-schedule changes and a reduction in the number of WC claims, WCIS 
aggregate spending for medical-legal expenses increased 46 percent. When we decomposed the 
spending increases relative to 2007, we found that the major cost drivers were an increase in the 
volume of follow-up evaluations and, most important, an increase in the proportion of 
evaluations that were billed in 15-minute increments and in the average number of units billed 
per evaluation. Time-based initial evaluations (ML 104) increased from 44 to 54 percent of 
initial evaluations, and the average number of units billed for ML 104 increased from 30.6 to 
45.0, which represents an increase of 216 minutes more than 3.5 hours in the average length of 
time reported for an examination. In 2007, the ratio of follow-up evaluations to initial 
evaluations was 0.43; by 2012, the ratio had increased to 0.55.  
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In addition, there was steady increase in the percentage of claims with medical-legal codes 
within the first 36 months following dates of injury. The proportion of injured workers receiving 
medical-legal services in a given service year was considerably higher in Los Angeles than in 
other regions in the state.  

According to WCRI’s multistate benchmarking data, 31 percent of California claims with at 
least seven days lost from work at 36 months experience had medical-legal expenses, compared 
with a median of 27 percent for the 18 states included in the data. California’s average medical-
legal expenses per claim with medical-legal expenses totaled $3,681, the highest among the 18 
states. The median for the 18 states was $2,192.9 

Data and Methods 

We engaged in three basic activities to evaluate the medical-legal fee schedule: interviews 
with individuals with different roles in medical-legal evaluations, a systematic review of other 
states’ WC program policies for medical-legal evaluations, and a comparison of medical-legal 
allowances for comparable services under the RBRVS. We followed these activities by 
discussing our findings and potential fee-schedule refinements with members of the technical 
advisory group convened at the outset of the SB 863 evaluation.  

First, we conducted 11 exploratory semistructured interviews with medical-legal stakeholders 
(QMEs, AMEs, defense and applicant’s attorneys, and claims administrators) to understand the 
factors that affect the medical-legal evaluation process. Our interview protocol was constructed 
to identify the characteristics of a high-quality medical-legal evaluation and report. We also 
obtained information on the factors that contribute to the decision to select a QME rather than an 
AME. Our protocol included several inquiries on the factors that affect whether the examination 
is a basic comprehensive examination or a complex examination and whether the pricing 
structure could be modified to encourage the efficient production of high-quality exams and 
reports.  

Next, we conducted an environmental scan of other states to explore the comparability of the 
rates and fees for independent medical exams, reports, and other medical-legal services. Fee-
schedule payment amounts for medical-legal services were systematically pulled from state WC 
sites. States that employ independent medical examiners (IMEs) or provide for negotiated or 
partially negotiated rates were excluded. Under these exclusionary criteria, we examined the fee-
schedule structures and policies of 29 states and categorized each medical-legal service by state, 
CPT code, payment structure (hourly versus flat rate), fee-schedule allowable amount, American 

 
9 Belton et al., 2017. Measures are based on claims arising from October 1, 2012, through September 30, 2012, 
evaluated as of March 31, 2016. 
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Medical Association (AMA) Guide edition,10 and type of evaluation. We compared the rates 
across states and by type of medical-legal service to California’s medical-legal allowances.  

We also compared the allowances for medical-legal services with allowances for selected 
services under the OMFS for services provided by physicians and other practitioners. As 
discussed in Chapter 4, in 2017, the last of four years in the transition period , and effective 
March 1, 2017, the OMFS allowances are based on 120 percent of the amounts paid under 
Medicare’s RBRVS fee schedule. 

We also met with members of the technical advisory group and with stakeholder interests in 
the medical-legal process to discuss our findings. Attendees represented different stakeholder 
perspectives, including those of practitioners, defense and applicant’s attorneys, claims 
administrators, and self-insured employers. The meeting began with a presentation of our 
findings from the WCIS data analyses, stakeholder interviews, and environmental scan of other 
states’ policies for medical-legal examinations. We focused the discussion on the following 
questions:  

• What are potential explanations for the observed trends? 
• Are there reasons for the observed differences between regions besides geography? 
• Are the specialty differences expected? 
• What claims characteristics are likely to make an evaluation “extraordinary”? 
• Does an ML 104 typically require more face-to-face time or more non–face-to-face time?  
• What are the strengths and shortcomings of alternative medical-legal fee-schedule 

refinements.  
Our evaluation did not include an assessment of the quality of the medical-legal reports.  

Findings 

Interviews with Stakeholders 

Characteristics of High-Quality Medical-legal Evaluations and Reports 

Our interviews with stakeholders revealed several important factors affecting the production 
of a high-quality medical-legal evaluation and report. First, the medical-legal examiner should 
conduct a thorough medical history and document the injured worker’s prior history and current 
issues. The medical-legal examiner must then conduct a thorough examination, focusing on 
objective findings and documenting any relevant test results. The medical-legal examiner should 
focus on providing an appropriate analysis of the issues described in the cover letter received 
with the request for a medical-legal evaluation, which often outlines the scope of the evaluation 
and defines the questions that need to be addressed. The medical-legal examiner report should 

 
10 The AMA Guide for this contains detailed guidelines that emphasize objective medical findings reflecting the 
physical impairment, as opposed to potentially more-subjective evaluations of the patient’s functional status or 
capacity for work. The guides are available at AMA, undated. 
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demonstrate a thorough review of the relevant medical records and describe the medical-legal 
examiner’s formulation of the issues. When the worker has reached permanent and stationary 
status, the medical-legal examiner should provide a well-reasoned PD explanation. The 
explanation should include appropriate references to the AMA Guides or provide a thorough 
explanation of the rating when the Almarez-Guzman decision is used to rebut the AMA 
Guides.11 

Factors to Consider in Deciding Whether to Seek an Agreed Medical Evaluator or Use the Qualified 
Medical Evaluator Panel Process 

Our interviews with users of medical-legal reports disclosed several factors that are 
considered in deciding whether to seek an AME or to use the QME panel process for represented 
claims. One important factor is the complexity of the injury. Respondents explained that various 
types of injuries and diagnoses are so unique that it would be more appropriate to go through an 
AME because panel QMEs are often not sufficiently qualified to address the injury or illness. 
Another factor is whether there is an issue regarding whether the injury is work related. Since 
both parties agree on an AME, an AME’s determination tends to be more final (permanent). 
From an employer’s viewpoint, it can be riskier for defense to use the QME panel process 
because some QMEs are more flexible and less predictable in their decisions. For less-complex 
cases, the added cost of an AME evaluation is also a factor for the employer. 

Actions Taken to Ensure That the Examining Physician Has the Information Needed for a Complete 
Exam 

Medical-legal stakeholders identified several actions that can be taken to ensure that the 
examiner has the information necessary to complete an exam and a medical-legal report. First, it 
is important for the claims administrator (and applicant’s attorney, if applicable) to send a 
custom letter describing the injury and the affected body parts and outlining the issues the 
medical-legal examiner should address. Second, it is important to ensure that all subpoenaed 
prior records and all relevant medical records are sent to the examining physician in advance of 
the scheduled evaluation.  

Frequency of Supplemental Reports 

Users of medical-legal reports indicated that 10 to 20 percent of initial evaluations involve 
supplemental reports that result from the lack of coordination between the medical-legal 
examiners and the primary treating physicians over diagnostic tests needed for an evaluation and 
delays in obtaining the medical records soon enough to allow review before the scheduled 
examination. DWC rules provide that diagnostic tests required in connection with a medical-
legal evaluation must be warranted by the subjective complaints and physical findings in the 
report and that prior authorization is required if adequate medical information is already included 

 
11 Almarez-Guzman ratings involve deviation from a strict application of AMA Guides for determining impairment. 
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in the medical record. The rules governing UR of medical treatment do not apply to tests ordered 
for medical-legal evaluations. If the primary treating physician submits a request for 
authorization (RFA) under the utilization process for the diagnostic tests, unnecessary delays 
may be encountered before the testing is performed. If the examiner receives the needed 
diagnostic tests results after the examination is conducted, a supplemental report is required. 
Untimely receipt of medical records also forces the examiner to decide whether to postpone the 
examination until the medical documentation has been received or to proceed with the 
examination and file a supplemental report after the documentation has been received. If the 
examiner orders the tests at the time of the evaluation, no additional payment is allowable for a 
supplemental report.  

Several claims administrators noted the tendency of some examiners to file initial evaluation 
reports that are incomplete with regard to one or more findings. This forces the claims 
administrator either to ask for a supplemental report or to withhold payment until a complete 
report is filed. The latter does not happen often because it could harm the claims administrator’s 
relationship with the examiner and potentially risks less-favorable PD ratings.  

Changes in Complexity of Medical-Legal Exams and Factors That Contribute to These Changes 

Several factors contribute to the change in complexity of medical-legal exams. Respondents 
indicated that the AMA Guides for impairment ratings, which are effective for injuries occurring 
on or after January 2005, require more documentation for medical-legal reports. An increasing 
proportion of evaluations between 2007 and 2011 were based on either the AMA Guides or a 
rebuttal based on the Almarez/Guzman decisions. Several users pointed toward the need to 
address apportionment more thoroughly as a contributing factor in the increase of complex 
medical-legal evaluations. They noted that the rules on apportionment have evolved, and the 
examiner must now determine, for all cases, the proportions of a PD attributable to the injury and 
to other causes, including other injuries and preexisting conditions.12 Cumulative trauma, long-
term exposure, and psychiatric cases are historically more complex than other types of claims, 
and the proportion of claims for cumulative trauma has been increasing. 

Familiarity with Factors Used to Determine Basic Versus Complex Comprehensive Examination for 
Payment Purposes 

All interviewees were familiar with the various factors used to determine whether an initial 
medical-legal evaluation qualifies as a basic, complex comprehensive, or comprehensive 
evaluation involving extraordinary circumstances (see Appendix B). The combination of 
complexity factors and the time required for each factor determine the type of evaluation that has 

 
12 SB 899 amended Labor Code Section 4663 to require, effective April 19, 2005, that any physician who prepares a 
report addressing PD to determine the approximate percentage of the PD that was caused as a direct result of the 
work-related injury. Although this change in apportionment rules likely increased the complexity of PD ratings, it 
was effective for all ratings performed during the research period and is unlikely to account for the increase in the 
complexity of the evaluations over the research period.  
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been performed. Interviewees representing employers expressed concerns about several factors: 
medical record review, medical research, causation, and apportionment.  

Interviewees representing employers indicated a willingness to pay a reasonable amount for 
record review but noted the need for an objective way to measure and pay for that record review. 
From practitioner representatives, we learned that, while it is the responsibility of the claims 
administrator to send and demarcate the relevant records, this is not always done. As a result, the 
physician must spend time going through the entire file or, often, deems additional records 
relevant and need time for review. 

Medical research is another factor that can be problematic for claims administrators to assess. 
According to the fee-schedule rules, this research includes investigating medical and scientific 
journals and texts but does not including reading the AMA Guides, the American College of 
Occupational and Environmental Medicine guidelines (American College of Occupational and 
Environmental Medicine, undated), the Labor Code, or other legal materials. As with medical 
record review, interviewees representing employers indicated a willingness to pay a reasonable 
amount for medical research that is relevant to the issue being evaluated but expressed concerned 
it is not always be necessary. Practitioner representatives indicated that research may be 
necessary to support a rebuttal of the AMA Guide impairment rating and apportionment and 
causation issues. 

The complexity factors considered in determining the type of evaluation performed include 
apportionment and causation. These factors are not time based. The consideration of 
apportionment often raises the number of complexity factors from three to four (thereby 
qualifying a comprehensive evaluation as involving extraordinary circumstances); as discussed 
earlier, the issue is contributing to the complexity of the evaluations.  

DWC rules provide that the examiner will address causation on the written request of one or 
both parties. Several medical-legal professionals reported that reexamination of medical 
causation occurs infrequently, but if there is a reason to dispute causation or if the physician has 
uncovered new medical evidence, the issue can become particularly problematic.  

Recommended Changes in Pricing Structure to Encourage Production of High-Quality Reports  

At the conclusion of each of our interviews, we asked whether the interviewee had any 
recommended changes in pricing structure to encourage the timely submission of high-quality 
reports. Some suggested increasing the payment for high-quality reports, while others suggested 
reducing the payment for untimely or incomplete reports. One interviewee suggested that the 
incentives could be implemented more easily if the payment for the examination were separated 
from the payment for the report. Another thought that the combined payment should be 
continued but that the payment for an initial examination and report that completely addressed 
the issues and did not require a supplemental report could be increased. Several claims 
administrators argued for more oversight and discipline for QME reports that are deficient or 
defective and that these reports should not be paid the same amount as high-quality reports.  
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Discussion with Technical Advisory Group  

For the most part, our discussion with the technical advisory group confirmed the findings 
from our stakeholder interviews. The group made additional points about the following: 

• The number of reports of extraordinary circumstances and time units has increased: 

- The AMA Guides increased the documentation requirements. For example, the guides 
require documentation for the impairment ratings and independent objective 
diagnostic testing.  

- The lack of a cap on the number of hours that can be billed under ML 104 has created 
incentives to qualify an examination as involving extraordinary circumstances and to 
maximize the number of hours spent in performing the evaluation.  

- The elimination of increases in impairment ratings for psychiatric impairments has 
led some applicant attorneys to explore more complicated theories for documenting 
impairments.  

- The increase in cumulative trauma cases has also led to more complex evaluations.  

• The number of supplemental reports has increased: 

- Payer failure to provide medical records in a timely manner means that examiners are 
unable to produce the evaluation report within the specified 30 days. Either the initial 
evaluation report will be late or a supplemental report will be required.  

- A disconnect between the MTUS and the AMA Guides leads to delays in testing. 
Some diagnostic tests are not medically necessary under the MTUS (and therefore are 
not approved by UR) but are required for a medical-legal evaluation.  

• Quality of reports is a concern: 

- Quality of reports might be improved by reverting to the pre-899 “dueling docs” 
scenario, when ex parte communication was permitted and attorneys could provide 
feedback to the examiner on the quality of the report.  

- There is a need for more nuts-and-bolts training for QMEs on how to write a high-
quality report. 

- Any linking of payment to report quality should rely on objective measures, e.g., 
whether the report is timely and addresses all required elements, rather than on a 
subjective determination of whether the report is of “good” quality. 

• The group made additional points: 

- Billings from medical-legal management companies should be reviewed to assess 
whether they are associated with the increase in ML 104s and supplemental reports. 

- Low fee-schedule allowances may be encouraging evaluators to write reports that are 
more complex. 

- Claims adjustors are hesitant to challenge overbilling because it may antagonize the 
examiner and affect impairment ratings. 

- Despite the incentives of hourly billings, moving to all-flat-rate billing was a concern 
because it would not account for the time needed to deal with the most complex 
cases. The incentive should be on the examiner to write a high-quality report.  



 

 77 

Comparison of State Fee Schedules for Medical-Legal Evaluations 

We reviewed fee schedules across the states to explore how other states pay for medical-legal 
evaluations. We eliminated states that employ IMEs or provide for negotiated rates between the 
payer and the practitioner. Using these criteria, we examined the fee-schedule structure and 
policies in 24 states. Documenting each state’s policies and procedures for independent medical 
exams, we categorized medical-legal fee-schedule payments according to state, type of service 
and/or report, hourly versus flat rate fee, and the maximum allowable amount (per unit or hour 
for hourly rates) in the fee schedule. We examined the following key elements:  

• IME evaluations 

- flat-rate payments versus time-based payments 
- bundled or separate payments for different components 
- incentives for report timeliness 

• medical record review policies 
• supplemental report policies  
• documentation requirements 
• no show and cancellation policies. 

The following subsections summarize our findings for each of these elements. Appendix B 
contains the detailed state-level findings. 

IME Evaluations 

We found considerable variation among the states’ fee-schedule policies for IME 
evaluations. Most states use CPT 99456 for work-related or medical disability examinations and 
services to pay for IME evaluations. This code covers completion of medical history; patient 
examination; assessment of capabilities and stability; calculation of impairment; development of 
a medical treatment plan; and completion of necessary documentation, certification, and reports. 
However, some states have state-specific codes tailored to how they pay for IME evaluations and 
reports. Except for Minnesota and North Carolina, all states bundle the payment for the IME 
examination and report. Minnesota has separate fee-schedule payments for each component of an 
IME evaluation: medical record review, history and examination, interpretation of diagnostic 
images, and written report and treatment recommendations. North Carolina uses time-based rates 
for medical record review and the evaluation (capped at $400) and a flat rate for the patient 
examination.  

Thirteen other states use time-based rates to pay for initial IME examinations and reports. 
The rates for the initial hour range from $200 (Nebraska) to $600 (Georgia). The hourly rate for 
additional time is set at a lower rate in South Dakota ($576.90 for the initial hour versus $289.20 
for subsequent hours) and Wyoming ($500 for the initial hour versus $250 for subsequent hours), 
but most states using time-based codes pay the equivalent hourly rate for subsequent hours. 
Three states have a limit on the maximum number of billed hours or allowable fee. Maine allows 
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up to five hours, while Nebraska sets a maximum of four hours but, based on a court order, 
allows up to two additional hours for complex cases. Oklahoma, which has an hourly rate of 
$300, sets a maximum allowable fee of $1,600, including medical record review.  

Nine states have flat-rate fees for initial IME evaluations. As discussed later, the policies 
differ regarding whether medical record review is separately payable or is bundled into the 
payment for the IME examination and report. Moreover, most states vary the rates based on 
characteristics of the evaluation, such as level of complexity, number of body parts involved, 
and/or whether the evaluation is for a mental health condition. For example,  

• Washington pays a flat rate of $498 for an impairment rating determined by an IME 
exam for one to three body parts or organ systems and $622 for a complex exam 
consisting of four or more body parts or organ systems. Nevada, New York, and Ohio 
also have higher allowances for multiple body parts. Instead of a higher flat rate, 
Colorado, Connecticut, and Vermont have exception policies for unusually extensive or 
complex exams.  

• Texas fee-schedule policies distinguish between the types of evaluation being conducted, 
having separate rates for a maximum medical improvement evaluation and the 
impairment rating. The impairment rating fee varies based on the type and number of 
affected body parts and whether range-of-motion testing is required, but the evaluation 
fee does not. There are also separate rates ($500) for evaluations of the extent of the 
compensable injury (apportionment), causation, and the employee’s ability to return to 
work.  

• Rhode Island pays a flat fee of $350 to psychologists, $475 to chiropractors, and up to 
$700 to medical physicians completing the exam. Ohio and Tennessee’s flat-rate 
payments vary according to the timeliness of the evaluation and report. Complete and 
accepted reports received within 30 days of scheduling the report are paid $1,000, with 
lower rates for reports received between 31 and 45 calendar days ($850) and 46 and 60 
days ($500). No payment is made for reports received later than 60 days after the 
scheduling of the appointment.  

Record Review 

For IME evaluations and reports, most states include the payment for medical record review 
in the hourly or flat rate payment for the evaluation and report.13 However, there are some 
exceptions. Minnesota (which pays separately for each component of the evaluation) pays 
$285.89 for review of the first 50 pages of medical records and $163.37 for each additional 50 
pages. Kansas, which uses a time-based payment based on $300 per hour for the evaluation and 
report, pays $100 for first 50 pages of record review and $75 for each additional 50 pages. 
Maryland’s $750 flat rate for an IME evaluation includes 30 minutes of record review; additional 

 
13 Some states have separate fee-schedule rates for record review and evaluation without a patient examination. 
Because the California medical-legal fee schedule does not contemplate this circumstance, we do not report on these 
values.  
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time spent on record review may be billed using the CPT code for prolonged non–face-to-face 
codes, at $140.30 per hour.  

Supplemental Reports  

In interviews, several California payers expressed concern over the increase in supplemental 
reports. California’s time-based allowance for supplemental reports is $62.50 per 15 minutes. 
We identified five states with fee-schedule allowances for supplemental reports. Maryland was 
the only other state that provided an hourly rate ($400) for these reports. The other states use a 
flat rate ranging from $114.31 to $252. Two states limit the circumstances under which a 
supplemental report can be billed. Nevada does not allow a separate charge if an addendum is 
necessary to clarify the original report but allows $252 if an addendum is filed after review of 
additional medical records. Washington does not pay for a supplemental report if the rating 
report did not contain all the required elements. If requested and authorized by the claims 
manager, $114.31 is paid for an addendum report for additional information which necessitates 
review of new records.  

Documentation Requirements  

In interviews, California practitioners noted that medical records and other documentation 
are sometimes not received soon enough for review prior to the evaluation and may not be 
organized to permit efficient review. Several states have policies that establish timelines for 
submission of medical records, but as is the case in California, there is typically no penalty for 
not submitting the records in a timely fashion. Colorado’s policy is an exception. The failure of 
an insurer to submit medical documentation at least 14 days before an IME examination allows 
the claimant to request that the IME examination be canceled or to submit all medical records he 
or she has available. Any supplemental documentation must be submitted at least seven days 
before the examination.  

Colorado also requires that medical documentation be organized in a specific format. The 
records are to be listed in chronological order and tabbed by year and should include a written 
summary of medical practitioners and the range of treatment dates. Maine and Massachusetts 
have similar requirements that the medical records be submitted in chronological order, tabbed, 
and indexed. Nevada does not require that the medical records be ordered chronologically but 
pays $42.50 to the IME examiner for the organization of medical records in chronological order. 

Cancellations and No-Shows 

California practitioners also noted the burden of scheduling appointments and obtaining the 
medical records and the costs of potential cancellations or no-shows, particularly after the 
examiner had expended effort on reviewing medical documentation. The majority of other states 
have flat-rate allowances in their fee schedules for cancellations and/or no shows. Payment rates 
typically range from $100 to 250 for cancellations within three business days; however, some 
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states pay a much higher rate. New York pays $350 for less than 24-hour notice of cancellation; 
Minnesota pays $650 for cancellations within three days and no-shows.  

Comparison with RBRVS Allowances  

In this subsection, we examine the assumptions used to establish selected RBRVS values and 
benchmark the medical-legal allowances to the OMFS allowances for comparable services and to 
the allowances for Permanent and Stationary reports filed by primary treating physicians. The 
comparisons provide a basis for assessing the reasonableness of the current allowances.  

As discussed in Chapter 3, the OMFS now pays for physician services based on 120 percent 
of the amounts payable under Medicare’s RBRVS fee schedule for similar services. The 
Medicare fee-schedule file does not have relative values for the work-related or medical 
disability evaluation services (CPT 99456) performed by an IME. The activities involved in 
providing an IME evaluation include both face-to-face time with the injured worker during the 
examination and prolonged non–face-to-face time for medical record review; any necessary 
research; and, as appropriate, evaluating causation, apportionment, and impairment.  

The medical-legal fee schedule implicitly uses $250 per hour to value all services. Under the 
RBRVS, the hourly allowance for time spent with the patient is typically higher than that for the 
time spent in non–face-to-face activities. Using the prolonged-service codes as an example, the 
OMFS allowance for the first hour of prolonged service with patient contact (CPT 99354) is 
$173.90, compared with $149.40 without patient contact (CPT 99358). The value for either code 
is substantially less than the $250 used to value medical-legal services. Also, the hourly rate for 
additional prolonged services is lower than the rate for the initial hour.  

There are two additional benchmarks for the examination component only of a medical-legal 
evaluation. The first is CPT 99245, office consultation for a new or established patient requiring 
a comprehensive history, comprehensive examination, and medical decisionmaking of high 
complexity, with typically 80 minutes spent in patient care. Medicare and the California WC 
program do not use this code. If it were priced using the OMFS fee-schedule policies applicable 
to other E&M services, the examination allowance would be $301.36 (at an hourly rate of $226) 
for 80 minutes of face-to-face contact. If the examination portion of the evaluation were 
benchmarked to this code, additional allowances would be needed for the portions of the 
evaluation that do not involve patient contact.  

The second potential benchmark is the amount paid to the primary treating physician for a 
permanent and stationary report (PR-4) when the patient has reached maximum medical 
improvement with permanent impairment. Effective March 1, 2017, a combined allowance is 
allowed based on the sum of the allowances for the office visit, any prolonged services, and the 
PR-4 report. Before taking into consideration any prolonged services, the estimated combined 
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allowance is $301.87,14 considerably less than the allowance for a ML 102 ($625) or ML 103 
($938). Presumably, because the primary treating physician is familiar with the injured worker’s 
medical history, completing the examination, determining the impairment rating, and 
documenting the findings should take less time than an independent medical evaluator would 
require. However, the substantial differences suggest that the medical-legal codes are relatively 
overvalued and/or that the allowances for the primary treating physician’s examination and PR-4 
report are relatively undervalued.  

Limitations 

Our evaluation of the OMFS for medical-legal services provided under California’s WC 
program was shaped by the data that were available to us. Although we used various methods to 
evaluate the OMFS and to deepen our understanding of the medical-legal processes involved in 
conducting independent medical exams and producing high-quality reports, these methods have 
several important limitations.  

Our selection of stakeholders for medical-legal interview respondents was taken from a 
convenience sample of physicians and representatives of different stakeholder groups. Our 
cohort of interview respondents may thus not be representative of the experiences and/or 
opinions of all AMEs and QMEs who actively conduct independent medical examinations, 
produce medical-legal reports, and are paid according to the OMFS for medical-legal services. 
We selected our respondents from a group of stakeholders that provided feedback in concurrent 
research on reporting requirements in California’s WC system. Additionally, most members of 
our convenience sample practice medicine in Northern California, which may have had an effect 
on responses because of regional differences in California’s WC system, such as different 
volumes of patients, patient demographics, different types of practices, and available support 
staff.  

To explore the characteristics that are critical to the production of a high-quality medical-
legal examination and report, we relied on anecdotal evidence from our interview respondents 
and did not examine the quality of actual physical reports. Therefore, while we learned the 
theoretical composition of a high-quality report, we did not examine medical-legal reports as part 
of this analysis.  

Last, our comparison of state fee schedules for medical-legal evaluations and medical-legal 
services may be limited. Fee-schedule rates might not be comparable across states because of 
different state reporting requirements. Although we excluded states that negotiate rates or make 
partial payments for medical-legal services from our comparison, we did not comprehensively 

 
14 Assuming a CPT 99215 for a complex established patient office visit is reported, the allowance for the 
examination would be $197.13. Using WCIS data, we estimated the average allowance for a PR-4 in 2017 would be 
$105.74. Combining the two allowances results in an estimated allowance of $302.87 before consideration of any 
additional allowances for prolonged services.  



 

 82 

compare state regulations or reporting requirements, and the cross-state comparisons may 
therefore be limited. 

Discussion 

At the outset of our assessment of the medical-legal fee schedule, we anticipated that we 
would find that it undervalued E&M services. The medical-legal fee schedule has not been 
updated since 2007, yet estimated payments for E&M services were projected to increase when 
the RBRVS was fully implemented, before further adjustments for inflation. Instead, we found 
that the $250 per hour that was used to determine the medical-legal allowances is significantly 
higher than the fully transitioned 2017 allowances for E&M services that consist of similar 
activities. Although this might suggest that no changes are needed in the medical-legal fee 
schedules, we have concluded that this would not be appropriate in light of the increase in the 
number of ML 104 evaluations and the number of units per evaluation. Despite these increases, 
the number of subsequent follow-up evaluations has also increased significantly. Taken together, 
the trends suggest considering restructuring the allowances for extraordinarily complex 
evaluations. An hourly rate for complex medical-legal evaluations ensures that the evaluator is 
fully compensated for the time spent in evaluations but also creates incentives for prolonging the 
time spent on all aspects of the evaluation. The objective should be to create incentives for the 
efficient completion of high-quality evaluations. A combination of strategies should be 
considered to accomplish this objective.  

Recommendations 

First, DIR should consider converting the allowance for an extraordinarily complex 
evaluation into a flat rate based on the complexity of the issues the evaluator needs to address. 
Nine states have a flat-rate payment, and most of these payments vary by the type or number of 
body parts. Texas has separate rates for the type of evaluation and the issues that are being 
considered. A potential next step would be to identify the factors that affect the payment level for 
the ML 104 evaluations. Our interviews and discussions with members of the technical advisory 
group suggest that these might include the number and type of affected body parts, the age of the 
claim, whether causation is an issue, and whether the AMA Guides are being rebutted. The 
factors could be used to establish non–time-based allowances that would replace the current 
criteria. Implicit in this approach is an assumption that the actual time spent on an individual 
evaluation might vary but that, on average, the allowance provides reasonable remuneration for a 
medical-legal evaluation and incentives for conducting the evaluation efficiently. The structures 
of ML 102 and ML 103, as well as the payment for the primary treating physician’s permanent 
and stationary report, should be reviewed at the same time.  

Second, DIR should consider establishing policies that provide incentives for completing 
high-quality reports that address the issues outlined in the cover letter(s) from the parties 
requesting the evaluation. Timely completion of reports could be incentivized by establishing a 



 

 83 

higher payment for timely submissions. In addition to incentivizing complete reporting, the 
policies for the supplemental evaluations should create incentives for both payers and applicant’s 
attorneys to fully outline the issues from the outset and for the payer to ensure that necessary 
diagnostic testing is completed prior to the evaluation. Comprehensive reporting could be 
incentivized by not paying for an initial evaluation unless the issues have been addressed and 
limiting payment for supplemental evaluations to specific issues, for example, review of 
diagnostic test results or other medical documentation not available before the evaluation or 
review of an issue that was not identified in the cover letters.  

To be effective, claims administrators would need to be willing to enforce any policies that 
relate fee-schedule payments to the timeliness and quality of the reports. The policies would 
need to be carefully constructed to make the fee-schedule determinations as objective as possible 
so as to not create frictions between the claims administrators and practitioners. Some claims 
administrators indicated reluctance to challenge unreasonable billings for medical-legal 
evaluations out of fear that doing so could adversely influence the evaluator’s impairment rating. 
This perception—whether justified or not—might also apply to application of any financial 
incentives. Post–SB-863, medical-legal fee-schedule disputes are appealed using the IBR 
process. As of April 27, 2017, 443 IBR decisions involving the medical-legal fee schedule had 
been posted on the DWC website. Of these, 279 (63 percent) of the decisions overturned the 
claims administrator’s fee-schedule determination. However, some of these overturned decisions 
actually lowered the claims administrator’s determination. For example, the practitioner may 
have billed a ML 104, the claims administrator may have allowed a ML 103, and IBR review 
may have determined a ML 102 was payable. A review of the 2017 decisions indicates that most 
disputes involve either whether the evaluation is payable as a ML 104 or whether a supplemental 
report is payable under ML 106. The IBR reviewer does not review the reasonableness of the 
hours that are reported for each activity but rather applies the criteria for determining the fee-
schedule allowance straightforwardly (for example, assessing whether each of the relevant 
complexity criteria for a ML 104 applies, based on submitted documentation). The same type of 
checklist review could be used to determine whether any incentives for timeliness and 
completeness of the report are payable. The assessment could be done by the claims 
administrator or an independent party. Although it would represent a major departure from 
current practice, having an independent party who has no vested interest in the outcome of the 
evaluation make the initial determination of the medical-legal allowances might be considered. 
This would also allow the possibility of feedback on the quality of reporting and reasonableness 
of reported hours.  

Third, DIR should consider policies that would facilitate conducting evaluations more 
efficiently. Physicians raised several issues that make the evaluations more resource intensive. In 
their experience, needed medical documentation is sometimes not received in sufficient time to 
allow for review before the evaluation and may not be organized, which means the physician 
spends time getting the records organized and reviewing them. The evaluator’s staff also needs 



 

 84 

to spend considerable time scheduling the evaluation and following up on outstanding 
documentation and any needed diagnostic tests. The evaluator is at risk of not recovering these 
costs if the evaluation is subsequently canceled. We believe that the perceived hassle of 
undertaking these activities is a contributing factor to the growth of medical-legal management 
companies. Several states have adopted policies that address untimely submission of medical 
documentation and cancellations of evaluations.  

Regardless of whether a flat rate or an hourly rate is used for the ML 104, DIR should 
consider valuing selected components of the evaluation differently. In this regard, Labor Code 
Section 4628 does not require the physician to personally perform the research or to summarize 
prior medical records as long as the evaluating physician reviews the excerpts and entire outline 
to determine the relevant medical issues and any individuals assisting in these functions are 
identified. The $250 hourly allowance for research and medical record review is the same as the 
time the physician spends examining the patient and writing the report. When a physician 
personally performs similar activities as a primary treating physician or consulting physician, the 
hourly allowance for the prolonged services without the patient (after the first 30 minutes) is 
$149.40.  

If the medical-legal rates are realigned to be more consistent with the RBRVS values for 
comparable services, the allowances should be adjusted regularly using the same update factors 
that are used to update the OMFS physician fee schedule.  
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6. Changes in the Medical Necessity Dispute-Resolution Process 

This chapter focuses on the SB 863 changes affecting the medical necessity dispute-
resolution process. It considers the IMR process that was established by SB 863 and its spillover 
effects on the UR process. In 2016, following the completion of our analyses on this topic, 
California SB 1160 (Mendoza) made additional changes to the medical necessity dispute-
resolution process that are intended to reduce administrative burden and streamline the UR 
process. These changes address many of the concerns that we identified through our interviews 
with stakeholders.  

The objectives of this chapter are to describe the changes in the medical necessity dispute-
resolution process from before to after SB 863 and to assess how well the medical necessity 
dispute-resolution process is working using a mix of quantitative and qualitative methods.  

Overview of the Medical Necessity Dispute-Resolution Process  
Since 2004, medical care provided to California’s injured workers is to be consistent with the 

MTUS guidelines adopted by DWC. The MTUS includes a set of evidence-based guidelines that 
define the scope and duration of care that is reasonably required to cure or relieve the effects of 
the injury.1 The Labor Code requires that an employer establish a UR process to determine 
whether medical care is medically necessary, i.e., whether the medical care is consistent with the 
MTUS guidelines. The employer may establish the process either directly, through its insurer, or 
through an entity with which the employer or insurer contracts for UR services.  

The medical necessity dispute-resolution process begins with UR of medical care provided to 
an injured worker. More than 95 percent of reviews are conducted prospectively based on an 
RFA submitted by the physician or nonphysician practitioner concerning the proposed treatment 
(Figure 6.1).2 A claims administrator (insurer, self-insured employer, or third-party 
administrator) or UR organization (URO) must act on a prospective request within five business 
days by either issuing a decision or requesting additional information. Only a physician can issue 
an adverse UR decision to modify or deny the requested treatment. If additional information was 

 
1 The guidelines are presumptively correct but are rebuttable by a preponderance of scientific medical evidence 
establishing that a variance from the guidelines is reasonably required. For injuries not covered by the designated 
guidelines, treatment is to be in accordance with other evidence-based medical treatment guidelines generally 
recognized by the national medical community and scientifically based (Labor Code section 4604.5). California 
Code of Regulations Title 8, §§9792.21.1 and 9792.25.1, set forth the regulations for Medical Evidence Search 
Sequence and the Methodology for Evaluating Medical Evidence, respectively.  
2 About 4.5 percent of UR is conducted retroactively when a provider submits a bill for a medical service. A 
retroactive UR determination must be issued within 30 days of receipt of the medical information reasonably 
necessary to make the medical necessity determination.  
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requested but not received on time, a denial is issued after 14 days from receipt of the RFA. We 
use the term conditional denial to distinguish these denials from other UR denials. If the 
requested medical information is received after the 14-day time frame, the claims administrator 
must issue a decision within five working days from receipt of the information. Unlike other 
medical necessity denials, the conditional denials are not eligible for an IMR appeal.  

Figure 6.1. Overview of the Utilization Review Process 
for Prospective Utilization Review 

 

 
The final rules implementing the SB 863 IMR provisions included provisions that formalized 

the requirements for the RFA. The rules require that the RFA be in writing (using a new RFA 
form or a comparable document clearly marked as an RFA). This requirement was largely 
intended to document when the clock starts on the deadline for rendering a UR decision. To 
support the UR decisionmaking process, the rules also required that the RFAs be submitted with 
a doctor’s FROI (which is filed within five days of an initial examination of an injured worker) 
or a PR-2 (which is required at least every 45 days and earlier if there is a change in the patient’s 
work status or plan of treatment) and include documentation supporting medical necessity.  

Prior to implementation of the SB 863 IMR provision, the appeal process for an adverse UR 
decision depended on whether the injured worker was represented by an attorney and whether 
other issues were also in dispute, such as the compensability of the claim and the apportionment 
of the claim among employers (Figure 6.2). If the only issue was the adverse UR decision, the 
injured worker could request an expedited hearing before a WC administrative law judge. The 
WC law judge could either decide on the medical necessity of the proposed care or require a 
medical-legal examination. If there were other issues in dispute, a qualified medical examiner 
would conduct a medical-legal examination, or, if the worker was represented, the parties could 
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agree to an examination by an AME. Either party disputing a medical-legal examination decision 
could request a WC administrative hearing. Further, either party disputing a WC law judge 
decision could request review by the Workers’ Compensation Appeals Board (WCAB). Because 
multiple levels of review could be required before a final decision was made, the medical 
necessity dispute-resolution process often failed to provide workers with timely access to 
medically necessary care.  

Figure 6.2. Overview of Pre–SB 863 Medical 
Necessity Appeal Process 

 

Section 1(d) of SB 863 noted that the current medical necessity dispute-resolution process “is 
costly, time consuming, and does not uniformly result in the provision of treatment that adheres 
to the highest standards of evidence-based medicine.” The new IMR process was intended to 
reduce frictional costs and increase the timely provision of medical care to injured workers. 
Relative to the system it replaced, the IMR process was expected to be “more expeditious, more 
economical, and more scientifically sound.”  

SB 863 streamlined the medical necessity dispute-resolution process and shifted 
responsibility for resolving the disputes from WC administrative law judges to medical experts 
(Figure 6.3). The new IMR process was effective January 1, 2013, for injuries occurring on or 
after January 1, 2013, and July 1, 2013, for injuries occurring prior to 2013. DWC contracted 
with Maximus to perform the IMR organization functions. The following subsections describe 
key aspects of the IMR process. 
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Figure 6.3. Overview of Post–SB-863 Medical Necessity 
Dispute-Resolution Process 

 

Request for Independent Medical Review 

A claims administrator’s notice of an adverse UR decision contains an explanation of an 
injured worker’s appeal rights and a completed IMR application (except for the signature). It is 
sent to the injured worker; the requesting physician; and, if applicable, the injured worker’s 
representative and attorney. The injured worker, his representative or attorney, or his requesting 
physician have 30 days after the service of the UR decision to submit a signed IMR request form 
and a copy of the UR decision. A request for review though an informal UR appeal process 
maintained by some claims administrators does not extend the deadline for filing an IMR 
request. On average, more than 21,000 IMR requests were received each month in 2015, about 
23 percent of which were duplicates. On average, an IMR request includes 1.9 treatment requests 
(e.g., a consultation and therapy visits) (Meister, 2016). 

Eligibility Determination 

Maximus, a company to which California outsources medical determination and other 
services, screens an IMR request for eligibility, authorizes eligible requests and refers 
questionable requests to DWC for a determination of whether the disputed issue is eligible for an 
IMR appeal. Grounds for ineligibility include untimely filing of the request, an unsigned request, 
failure to attach the UR decision, a conditional UR denial, or medical necessity not being at issue 
(e.g., the issue is compensability or nonnetwork care). An IMR request is deferred if, at the time 
of the UR decision, the claims administrator is also disputing liability for the treatment for any 
reason besides medical necessity. Fifteen percent of the nonduplicate IMR requests were 
determined ineligible in 2015, which was the same as the 2014 percentage of ineligible IMR 
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requests. The 2014 ineligible requests were categorized as follows: UR decision not submitted 
with the application (38 percent), untimely (28 percent), no signature (15 percent), conditional 
denial (11 percent), no signature and no UR decision (2 percent), other (6 percent) (Das, 2015).  

Medical Documentation  

After Maximus sends a notice to the claims administrator stating that the IMR request is 
authorized, the claims administrator is responsible for submitting copies of all materials related 
to the disputed medical treatment and all reports of the physician relevant to the employee’s 
medical condition within the six months prior to the RFA. Maximus should receive the 
documentation within 15 days of the notice that an IMR has been authorized (determined to be 
eligible) or within 24 hours if there is an imminent threat to the injured worker’s health.3 The 
injured worker may also submit additional documentation within the same time frames, and the 
requesting physician may join with or advocate on behalf of the employee. Each party must 
provide the other party with a description of any documents that were submitted. In addition, 
Maximus may, at any time after the original submissions, request additional documentation 
needed to make the medical necessity determination, which must be received within five 
business days of the request. If a claims administrator does not submit the required 
documentation, the IMR review may be based on the summary of medical records listed in the 
UR determination letter and the documents submitted by the employee or requesting physician. 
Under new processes established by Maximus, documentation may be submitted electronically 
or in hard copy. On average, medical documentation was not submitted within the required time 
frames in 2015 (see “Timeliness of the Independent Medical Review Process” later in this 
chapter).  

Independent Medical Review Determination and Notice 

After the supporting medical documentation is received, Maximus assigns the case to a 
medical reviewer (or multiple reviewers, if necessary). Standard IMR reviews must be completed 
and a determination issued within 30 days of receipt of the IMR application and the supporting 
documentation. Expedited reviews must be completed within three days. The IMR determination 
letter describes the injured worker’s condition and the disputed medical treatment, lists the 
documents that were reviewed, and references the medical evidence and clinical reasons for the 
medical necessity determination. In addition, the letter describes the medical reviewer’s 
qualifications. The determination is sent to DWC, the claims administrator, the injured worker 
and legal representative, and the requesting physician. Redacted copies of the final 
determinations are available on DWC’s website in a searchable format. In 2015, 89 percent of 
adverse UR treatment decisions were upheld, and 11 percent were overturned. On average, most 

 
3 Twelve days are allowed if the notice was sent electronically instead of mailed.  
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2015 IMR decisions were timely, i.e., within 30 days of receipt of medical documentation (see 
“Timeliness of the Independent Medical Review Process” later in this chapter).  

Implementation of Independent Medical Review Determination 

The IMR determination represents a final determination of the administrative director of 
DWC and is binding on all parties unless there are nonmedical necessity grounds for either party 
to appeal to WCAB.4 If IMR upholds the UR decision that the services are not medically 
necessary, the UR decision is effective for 12 months. The claims administrator is relieved from 
taking action on a subsequent request for the same treatment by the same practitioner during this 
12-month period, unless the subsequent request is supported by a documented change in facts 
material to the basis for the UR decision. If the IMR decision reverses the UR decision and 
determines that the services are medically necessary, the claims administrator must authorize the 
contested services within five days or pay for services that have already been furnished within 20 
days. If WCAB reverses an IMR decision, the decision is remanded to DWC for another IMR 
review by a different peer reviewer.  

Independent Medical Review Funding 

The cost of IMR is borne by the employer through fees that are based on the nature of the 
disputed medical treatment and whether a case is terminated or dismissed before or after it is 
assigned to a medical reviewer. A case might be terminated, for example, if the claims 
administrator authorizes the disputed medical treatment or if the treatment is made part of a 
claim settlement. As of July 2016, the fees per IMR were 

• standard IMR involving non–pharmacy-only claims: $390 
• expedited IMR involving non–pharmacy-only claims: $515 
• standard IMR involving pharmacy-only claims: $345 
• IMR terminated before forwarding to a medical professional reviewer: $123 
• IMR terminated or dismissed after forwarding to a medical professional reviewer: $390. 

Data and Methods 
We used a combination of qualitative and quantitative methods to assess how well the 

medical necessity dispute-resolution process is working. As discussed in Chapter 1, we 
conducted discussions with members of the technical advisory group convened at the outset of 
the SB 863 evaluation to collect qualitative information on changes to the medical necessity 
dispute-resolution process. We supplemented these discussions with semistructured interviews 

 
4 The Labor Code provides limited grounds for an appeal (e.g., the determination was procured by fraud; the 
medical reviewer had a material conflict of interest; the determination resulted from discrimination; or the 
determination resulted from plainly erroneous finding of fact, not expert opinion).  
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with a convenience sample of practitioners, payers, applicant’s attorneys, and defense attorneys 
on several topics, including the medical necessity dispute-resolution process.  

Our focus areas for this chapter were shaped by a common theme heard from the technical 
advisory group and interviewees that the IMR process had spillover effects on the UR processes 
that need to be considered in assessing how well the medical dispute-resolution process is 
functioning. We used available data to frame our research questions on UR and IMR.  

For Utilization Review 

Labor Code Section 4610 requires each employer (or insurer or external review organization 
under contract with the employer or insurer to perform UR) to file a UR plan with the 
administrative director that describes its UR policies and procedures. In total, 61 active UR plans 
have been filed. A few payers have their own UR plans, but most contract with an external URO.  

The UR plan describes the policies and procedures that are used throughout the UR process. 
Of particular interest for this research is the extent to which two policies are being employed. 
These policies affect the UR administrative burden on treating physicians, payers’ medical cost 
containment expenses, and the provision of timely care to injured workers. The first policy is a 
prior-authorization process that provides advanced authorization for specific services without 
requiring the submission of a RFA. The second policy pertains to the services a claims adjuster 
may approve (California-approved services) and those that the UR plan requires the claims 
adjuster to elevate for clinical review (elevated UR).  

Section 4610(h) of the Labor Code authorizes DWC to impose penalties if the time frames 
and process requirements for UR are not met. DWC audits each claims administrator (referred to 
as UR audits [URAs] on the DWC website) and URO at least every five years for compliance 
with UR standards. At the outset of an investigation, DWC requests that URA or URO submit a 
listing of all RFAs received during the three most recent full calendar months preceding the 
issuance of the Notice of Utilization Review Investigation (which we call audit listings). DWC 
selected a random sample of RFAs on the audit listings for investigation and also reviews any 
credible complaints received since the last investigation.5 The case documentation for URA 
audits includes information on the organization that was involved in reviewing the specific RFA 
and the level at which the decision was made. Each year’s audit results are posted on the DWC 

 
5 The DWC Medical Unit conducts the audit investigations for UROs, and the Audit Unit conducts the URAs at 
each claims adjusting location concurrent with the profile audit review done pursuant to Labor Code Section 129. 
The two units use similar procedures and produce comparable investigation reports. If the performance rating is less 
than 85 percent on a routine UR investigation, a return target investigation is to be conducted within 18 months. In 
addition, a special target investigation may be conducted at any time based on credible information indicating the 
possible violation of the Labor Code Section 4610 requirements.  

The number of cases that are reviewed is based on the number of RFAs on the listing. Only cases for which a final 
UR decision has been issued are selected. The proportion of RFAs reviewed declines as the number of RFAs the 
claims administrator receives increases and is capped at 59 cases for the largest claims administrators (with more 
than 5,530 cases). 
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website. The audit reports categorize the investigated cases by type (prospective, concurrent, 
retrospective) and decision (approve, modify, delay, and deny) and include performance ratings 
in three areas: timeliness of responses, content of the decision notice, and proper distribution of 
the notice. An overall performance rating is also determined as the average of the ratings in the 
three areas.  

After reviewing available data, we focused on the following questions regarding UR 
processes: 

1. Are UR decisions timely? 
2. What is the disposition of treatment requests (approve, deny, modify, delay) by type of 

treatment?  
3. At what level are UR decisions made?  

a. What proportion of decisions is made via in-house review versus referred to a URO? 
b. What proportion of UR decisions is made by the claims adjustor, a nurse reviewer, or 

a peer reviewer?  
c. What practices have employers adopted regarding prior authorization?  

To answer the first question, we used DWC audit reports, published on the DWC website, 
that investigated compliance with UR standards by selected claims administrators and UROs. As 
of June 7, 2016, the investigation results for 2007–2015 had been posted. Because the surveys 
occur every five years, establishing a trend line is problematic because each year’s data include 
different organizations and because the clients each organization serves may have changed 
between its most recent audit and the previous one. Keeping these limitations in mind, we 
summarized aggregate statistics for 2010–2015. We derived the data for 2010–2012 from audit 
investigations conducted during the three years preceding implementation of the SB 863 changes 
to the medical dispute-resolution process. We derived the data for 2013–2015 from audit 
investigations conducted after the implementation of the SB 863 provisions. 

We also used the audit reports to answer the second question. In practice, the audit listings 
for some claims administrators included all RFAs received over the three months preceding the 
investigation notice, while others listed only RFAs that were sent to a URO for elevated review. 
Listings that include only RFAs that were elevated for clinical review make an estimation of the 
percentage of services that were initially denied or modified problematic. If only RFAs that are 
elevated for review appear on the audit listings, the denial rate applicable to service requests is 
overstated because claims adjuster approvals would not be taken into account.  

To answer the third question, we used the RFA-level documentation from the URA audits to 
build a profile of the audit process for the claims administrators. We also reviewed 23 UR plans 
that were associated with 36 claims administrator investigations that were conducted in 2016 to 



 

 93 

gain an understanding of UR processes. In addition, we compiled information on the UR policies 
for WC programs in states that have both UR and medical treatment guidelines.6  

For Independent Medical Review 

We chose to focus on areas of potential improvements in the IMR process, as informed by 
our interviews and analyses examining our interviewees raised. Annual DWC reports and CWCI 
reports provide descriptive statistics on the nature of the IMR appeal requests, outcomes, and 
timeliness of the decisions. With the exception of examining the timeliness of the IMR process, 
we chose not to duplicate these analyses. Instead, we chose to focus on developing information 
on the relationship between UR denials and IMR appeals. Our main questions were:  

1. How timely is the IMR process?  
2. How does the proportion of UR adverse decisions by type of service compare to the 

proportion of IMR appeals?  
3. What proportion of UR adverse decisions is appealed?  
To answer the first question, we used the data on IMR decisions posted on the DWC website. 

For the second question, we used the DWC audit listings to develop information on the 
proportion of adverse UR decisions by type of service in 2014. We categorized all RFAs on the 
audit listings by type of service(s) being requested, type of review, and disposition. We obtained 
from Maximus information on 2014 IMR appeal decisions by type of service. Comparing each 
type of service’s proportion of adverse UR decisions to its proportion of IMR appeals provides 
an indication of whether appeal rates are comparable across services but does not inform an 
estimate of the actual appeal rates.  

To answer the third question, on appeal rates, we linked the information on the DWC audit 
listings on a line-by-line basis to the Maximus IMR appeal files. Most but not all DWC audit 
listings had the claims administrator number assigned to the injured worker. We used the WCIS 
data to identify the injured worker and the DWC-assigned jurisdiction claims number (which is 
used instead of the claims administrator number to report IMR appeals). Starting with the date of 
the adverse UR decision, we investigated whether the denial resulted in an IMR appeal within 
the 30-day time frame and if so, whether there was a match on type of service. 

Findings 

Common Themes Raised in Interviews  

In this section, we discuss the common themes raised in our interviews. DWC has made 
ongoing efforts to improve the medical necessity dispute-resolution process generally and IMR 

 
6 We used WCRI’s summary of state cost containment policies to identify the relevant states and reviewed their 
statutory and regulatory policies for UR (Tanabe, 2015).  
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in particular. In addition, SB 1160 made changes in the medical necessity dispute-resolution 
process. As a result, several issues the interviewees raised may no longer be relevant. Where this 
is the case, we discuss the interviewees’ concern but also discuss how DWC has addressed the 
issue in separate subsections. 

Medical Treatment Utilization Schedule Guidelines 

Interviewees noted that the implementation of the IMR process has increased the focus on 
whether individual treatment recommendations are supported by the MTUS guidelines. The 
practitioner community acknowledged that more care is being provided than is consistent with 
the MTUS guidelines but also expressed concern that there is more rigidity in the application of 
the guidelines and less consideration of special circumstances that might affect the care an 
individual worker requires and whether more recent evidence-based guidelines are available. In 
the interviewees’ view, the guidelines have become strictly applied rules. Several interviewees 
expressed concern that long-standing treatments that were part of a future medical settlement 
agreement are now being denied. 

Practitioner interviewees expressed concerns about the currency of the MTUS guidelines and 
the rigidity with which the guidelines are applied during IMR. Some interviewees suggested that, 
because of the requirement that the IMR reviewer consider only the MTUS guidelines, the 
review decision may not be consistent with current evidence-based medicine. Subsequent to our 
interviews, DWC has taken several steps to address the currency issue.  

Effects on the Utilization Review Process 

The practitioner community also expressed concern that there have been notable increases in 
the UR administrative burden. The increases resulted from the RFA documentation 
requirements, frequent requests for additional information, and increased UR review of services 
that used to be routinely covered. Interviewees suggested two reasons for the increased UR. 
First, the requirement that the practitioner document medical necessity makes it less burdensome 
for the payer to determine whether the care is medically necessary and consistent with the 
guidelines. Second, an adverse UR decision is binding for one year if it is not contested or is 
upheld by IMR. This makes it more cost-effective for the claims administrator to review 
proposed medications and other care that is likely to be prescribed on a recurrent basis. 
Previously, denial of an RFA for a service could have been followed by another RFA for the 
service.  

We found a difference in perception between payers and practitioners regarding the 
proportion of services subject to UR. In theory, the only services that are not subject to UR are 
those that are affected by a URO’s prior-authorization policy. As discussed in the next section, 
our review of UR plans indicated prior-authorization policies are not widespread. Treating 
physicians file RFAs for most services, fueling the practitioner community’s perception that 
“everything is going through UR.” However, the claims administrator’s bill processing system 
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may allow some services to be processed, regardless of whether a RFA was filed. This is 
particularly the case with pharmaceuticals that pass a pharmacy benefit manager’s automated 
point-of-sale screens, lending credence to the payer community’s arguments that many services 
are covered without undergoing UR  

Variation in Claims Administrator Utilization Review Practices 

Interviewees noted that there was considerable variation across claims administrators in how 
they approached UR. They highlighted differences in the amount of documentation required to 
support an RFA, the frequency with which RFAs were handled by a claims adjuster rather than 
being referred to a URO for elevated review, and whether peer-to-peer contact actually occurred 
before an adverse decision was issued. Both practitioners and payers indicated that the time 
frame for review, particularly when a claims administrator reviews an RFA before deciding 
whether to forward it to a URO for elevated review, does not afford sufficient time for successful 
peer-to-peer contact before an adverse UR decision is issued. Practitioners suggested that some 
claims administrators have developed different strategies for dealing with the time frame. For 
example, one claims administrator may bypass claims adjuster review and send RFAs directly to 
the URO for review; in another organization, the claims adjuster may routinely request additional 
information (thereby extending the deadline for the decision) or may suggest to a practitioner 
that elevated review could be avoided if the RFA were withdrawn and resubmitted for services 
that fell within the scope of the claims administrator to approve (for example, six physical 
therapy [PT] visits rather than the requested 12 visits). If the injured worker only required six 
visits, this is an efficient way to handle the RFA. However, if more than six visits are actually 
needed, the practice (which is authorized under the UR rules) requires the physician to submit 
another RFA after the initial six visits are provided. Several practitioner interviewees also 
suggested that some payers are testing the treating physician’s commitment to obtaining a 
treatment by initially denying the requested service and reversing the decision using informal 
appeals if the physician requests a review of the initial decision. These practices were not 
necessarily widespread but were occurring with sufficient frequency to generate dissatisfaction 
with the UR process among most practitioners that we interviewed.  

Definition of Treating Physician 

The regulations provide that the RFA be submitted by the treating physician. We found that 
there was confusion among both the practitioner and payer communities concerning whether the 
term refers to the primary treating physician who is responsible for managing the care of the 
injured work or to a secondary physician who is seeking authorization to treat the injured worker. 
One view, supported by the requirement that the RFA be accompanied by either a doctor’s FROI 
or a PR-2, is that the RFA should come from the primary treating physician. The other view is 
that the physician who is proposing the treatment is in the better position to describe the planned 
treatment and explain why it is medically necessary and discuss the treatment with a peer 
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reviewer. Because the UR decision is communicated to the requesting physician, which 
physician files the request also has implications for the physician’s involvement in an IMR 
appeal request. 

Independent Medical Review Process 

Concerns were also expressed about the backlog of pending IMR decisions. Initially, the 
anticipated volume of IMR requests was underestimated, so IMR decisions were not timely. 
Although this was the major contributing factor to the backlog, another has been claims 
administrators delaying submission of the required medical documentation. (See “Timeliness of 
the Independent Medical Review Process” later in this chapter.)  

Interviewees raised two issues with the notice requirements specified in the Labor Code. 
First, the IMR request is filed by the injured worker or his or her attorney or representative. 
There is no requirement that the treating physician be notified that a request has been made. 
Representatives of some injured workers are filing IMR appeals without consulting with the 
treating physician. As a result, the treating physician may not be aware of the IMR appeal and 
does not have an opportunity to provide advice concerning the appeal or to submit additional 
information that might be useful to the IMR reviewer.  

The second notice issue involves conditional denials that are made when the claims 
administrator requests additional documentation to support medical necessity but does not 
receive the documentation within 14 days. An adverse UR decision is issued but will be 
reconsidered on submission of the requested information. Because the Labor Code requires that 
the right to IMR be included in the notice with any adverse UR decision to modify, delay, or 
deny care, these IMR rights are included in the notices for a conditional denial. However, 
conditional denials are not eligible for IMR. Including the language and then denying an IMR 
request has created confusion and misunderstandings about the IMR process.  

Finally, some interviewees expressed concern that the IMR reviewer may only uphold or 
overturn a UR decision and may not modify the decision. For example, if the MTUS guideline 
provided for up to 12 PT visits, but the physician had requested 24, the IMR reviewer would not 
be able to allow 12 visits; instead, the UR decision would be upheld and further delays in 
treatment would be involved while the practitioner initiated a new RFA for the 12 visits.  

Utilization Review 

In this section, we present findings from analyses that are directly related to our research 
questions. Additional results from analyses of the DWC audit reports are presented in 
Appendix C.  

Timeliness of Utilization Review Decisions 

The DWC audits measure the timeliness of UR decisions and impose penalties when 
decisions are untimely. Figure 6.4 summarizes the overall percentage of requests for which the 
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UR responses were untimely. The percentages for the URAs are based on the percentage of final 
UR decisions that did not meet the established time frames for UR review, including decisions 
that were referred for elevated review to a URO. For UROs, timeliness is measured from the date 
the claims administrator received the RFA to the date the URO issued its decision.  

Figure 6.4. Average Percentage of Untimely Utilization Review Audit and Utilization 
Review Organization Responses for Investigated Cases, by Audit Year 

 

SOURCE: RAND analysis of DWC audit investigation report data, 2010–2015 (DIR, 2019a).  
NOTE: Rates calculated as the unweighted average percentage of untimely responses reported for each 
investigation.  

On average, untimely URA decisions ranged from 6.1 to 7.7 percent for the claims 
administrators that were investigated in a particular audit year. Because a different mix of URAs 
is investigated each year, the results cannot be used to establish a trend line. The URO 
percentages fluctuated widely, reflecting the individual UROs that were selected for audit. One 
might expect the URO percentages to be higher than the URA percentages because claims-
adjuster approvals should take less time than a URO referral and review. Because there is no 
relationship between the URAs and UROs that are selected for audit, this issue cannot be 
examined using the audit reports. 

Although the overall percentage of untimely responses has been generally comparable across 
investigation years, the individual URA performances have varied. Figure 6.5 summarizes the 
number of 2013–2015 URA investigations with 20 or more reviews by the percentage of 
untimely responses. The average untimely response rate was 5 percent or less in the majority of 
investigations. Forty-four percent of the URAs had untimely response rates of 6 percent or 
higher. Of the eight URAs with untimely response rates that were greater than 20 percent, six 
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had rates between 21 to 30 percent. The untimely response rates for the remaining two URAs 
were 32 and 47 percent.  

Figure 6.5. Distribution of Untimely Response Rates for 2013–2015 
Utilization Review Audit Investigations  

 

SOURCE: RAND analysis of DWC audit investigation report data, 2013–2015 (DIR, 2019a).  
NOTE: Includes only investigations with 20 or more cases.  

The overall 4.7 percent untimely response rate for 2015 URO audits masks substantial 
differences in the URO-level untimely response rates. Among the 21 URO audits conducted for 
2015 with 20 or more investigated cases, 16 UROs had no untimely responses, and another three 
had untimely response rates of less than 2 percent. However, the remaining two UROs had 
substantially higher untimely response rates of 10.8 and 44.1 percent. There is variation in the 
other years as well. The range for 2013 (four audits) was from 6.8 to 23.7 percent, and the range 
for 2014 (six audits) was from 0 percent (four UROs) to 6.9 percent. 

Disposition of Utilization Review Decisions 

Across the research period, URA approval rates were also relatively consistent (Figure 6.6). 
The URA rates ranged from 63 to 70 percent, with no clear change in the approval rates when 
the revised UR policies and IMR were implemented. For 2010 to 2012 (pre–SB 863), the overall 
URA approval rate was 66 percent, slightly higher than the 64 percent overall approval rate for 
2013 to 2015 (post–SB 863). 
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Figure 6.6. Summary of Utilization Review Audit Decisions, by Outcome 

 

SOURCE: RAND analysis of DWC audit investigation report data, 2010–2015 (DIR, 2019a). 

URO overall approval rates fluctuated over the period, likely attributable to the small number 
of UROs that were audited in 2011 to 2014. The 2015 results are based on 22 audits and show 
lower average approval rates than those for URAs in 2015. This is expected because, in theory, 
only the most complicated treatment requests and those that might require a UR denial should be 
referred to the URO. The only slightly lower approval rates (60 percent for UROs compared with 
65 percent for URAs) may be attributable to some audit listings including only the treatment 
requests that were referred for elevated review.  

We do not show the URA-level approval rates because they are affected by whether the audit 
listing included all treatment requests or only those that were referred to a URO for elevated 
review. However, Figure 6.7 shows the URO-level approval rates for the UROs that were subject 
to audit during 2013–2015 with 20 or more cases selected for investigation (with a maximum of 
59). Typically, the referrals are made from multiple claims administrators. Each bar reflects a 
different URO’s disposition on cases that were selected for audit investigation. The UROs are 
arrayed by approval rate. There is considerable variation in UR decisions by UROs. The 
approval rates range from 5 percent at the two smallest UROs to 93 percent at one of the larger 
UROs. Relatively low approval rates do not necessarily translate into relatively high denial rates. 
Instead of denying care, some UROs modify a relatively high proportion of care that is not 
approved.  
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Figure 6.7. Disposition of Utilization Review Decisions, by Individual UROs, 2013–2015 

 

SOURCE: RAND analysis of DWC audit investigation reports, 2013–2015 (DIR, 2019a).  
NOTE: UROs arrayed by percentage of approvals. 

Profile of Selected Utilization Review Processes 

We used the DWC RFA-level documentation for the random sample of RFAs selected for the 
URA audits to identify which claims administrators appear to include all RFAs on their audit 
listings. Because these summaries cover all stages of the medical review process, starting with 
receipt of the RFA through final disposition, we were able to build an audit profile for these 
claims administrators and investigate differences in denial rates and levels at which the UR 
decision is made. We show the results for six claims administrators in Figure 6.8. The figure 
documents the variety of UR arrangements between claims administrators and UROs and 
differences in denial rates. The first claims administrator is a self-insured public employer whose 
claims adjusters approve nearly all RFAs in-house (94 percent), referring only the most 
questionable requests to the URO. All the cases referred to the URO were denied. In contrast, the 
claims adjusters at the second claims administrator (a private self-insured employer) approved 
56 percent in house and referred the rest to the URO. Of those referred to the URO, most were 
approved by a nurse or physician. Only 10 percent of the referrals were denied. A relatively 
small percentage of RFAs were approved by a claims adjuster (17 percent) for the third claims 
administrator. The first level of review at the URO was conducted by either a nonclinician or 
nurse. Nearly 50 percent of RFAs underwent physician review, the majority of which were 
approved. The fifth example is an insurer who contracts with a URO, and the sixth is an insurer 
who handles all UR in house. The claims adjusters in the fifth example approved a much higher 
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percentage of requests than those in the sixth example (even though the fifth insurer also has a 
prior-authorization policy). Their denial rates are similar (24 versus 26 percent).  

Figure 6.8. Utilization Review Profile for Selected Claims Administrators Based on 
2014 Division of Workers’ Compensation Audit Case Documentation  

 

NOTES: “TPA: In-house/URO” includes nonclinical reviewers in the URO nurse percentage. The insurer has a prior-
authorization policy for three occupational medicine clinics for “Insurer: In-house/URO.” 

Review of Utilization Review Plans 

Prior Authorization 

We found that prior authorization is not a common practice. Of the 23 UR plans that we 
reviewed, only four described prior-authorization policies. The policies in these plans were 
limited to a few specific claims administrators. However, some of the claims administrators 
represent a significant portion of the market: 

• URO 1: tailored prior-authorization policies for nine claims administrators, or 50 percent 
of the URO’s clients  

• URO 2: tailored prior-authorization policies for six claims administrators, or less than 
5 percent of URO’s clients 

• URO 3: standard prior-authorization policies for the URO’s 11 clients  
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• URO 4: tailored prior-authorization policies for three of URO’s clients. 
Some claims administrators further limited their prior-authorization policies to initial care 

following injury or to specific practitioners, such as MPN practitioners; occupational health 
clinics, such as Kaiser, US Healthworks, and Concentra; or to services provided by designated 
vendors. The services eligible for prior-authorization also varied. In Table 6.1, we show the 
range of PA services for MPN physicians that were described in the UR plan filed by URO 1.  

Table 6.1. Range of Prior Authorization Policies for Claims Administrators 
Described in the Utilization Review Plan Filed by URO 1 

Type of Service  

Claims Administrator 
with Limited Prior 

Authorization 
Claims Administrator 

with Broad Prior Authorization 
Post-op PT/OT  None  Up to 24 visits (+ 24 chiropractic) 

Drugs  None  Over-the-counter nonnarcotic pain relievers (including ibuprofen 
and NSAIDs) and two weeks of prescription nonnarcotic pain 
relievers and muscle relaxants during first month 

Consultations  None For accepted body parts; does not include psychiatric 

Diagnostic tests Initial X-ray for recent 
significant trauma or 
suspected fracture 

Initial X-ray, MRI, or computed tomography (CT) scan for red 
flags; initial electromyogram and nerve conduction studies to 
confirm carpal tunnel or nerve root compression diagnoses  

DME  <$100 <$500 

Surgery  None  Hernia repair, carpal tunnel arthroscopy, initial knee 
arthroscopy, trigger finger release, de Quervain’s release 

Injections  None  Corticosteroid injections for elbow, knee, or shoulder rotator 
cuff 

NOTE: OT = occupational therapy. 

 

Claims-Adjuster–Approved Services 

The UR rules allow a claims adjuster or other nonphysician reviewer to initially apply 
specified criteria to RFAs and to approve the requests. The claims adjuster is also authorized to 
discuss the criteria with the requesting physician and, if the physician withdraws and resubmits 
the RFA, approve the resubmitted RFA. The claims adjuster may also request additional 
information that is needed to render a UR decision.  

We found wide variation in the services UR plans authorize claims adjusters to approve. The 
UR rules require that the UR plan describe the entire UR process and the specific criteria used 
routinely in the review and throughout the decisionmaking process. Despite this requirement, ten 
of the 23 plans do not provide this information. Three of these plans indicate that the claims 
adjuster determines the policies for the California-approved services, and the other seven plans 
do not mention California-approved services. Of the remaining 13 plans, the California-approved 
services are typically early low-cost treatments that pose low medical risk to the injured worker. 
The range and variation in the services are similar to those for the prior-authorization services 
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shown in Table 6.1. Eight of the 13 UR plans describe policies that vary by claims administrator 
(ranging from none to broad policies). 

Utilization Review Practices of Other Workers’ Compensation Programs 

Prospective Review 

We identified 16 states that have both medical treatment guidelines and UR regulatory 
policies. We found that most states do not require UR for all proposed treatment (Appendix C). 
Of the 16 states we reviewed, only Florida and Massachusetts require UR for all services. Some 
have regulatory requirements for non–managed care only, leaving it to the managed care plans to 
establish their own requirements. Delaware requires prospective UR only for services provided 
by noncertified practitioners. As explained in greater detail later, Delaware certifies health care 
practitioners that meet specified terms and conditions, including an agreement to practice 
consistent with the state’s practice guidelines and to bill only for services that are provided, 
medically necessary, cost-effective, and related to the claim or allowed condition.  

The states that selectively require prospective review take different approaches regarding 
when it is required, and some states incorporate more than one approach into their review 
policies. One approach is to require prospective review when care is inconsistent with the state’s 
treatment guidelines or is not addressed by the guidelines (e.g., Colorado, Kentucky, Minnesota, 
Montana, and New York). This policy assumes that practitioners will be guided by the treatment 
guidelines in delivering services and that prospective review is needed only when the practitioner 
proposes a treatment that is at variance with the guidelines. The practitioner is expected to make 
the judgment regarding when the proposed care is inconsistent with the guidelines.  

Another approach is to use a cost threshold to determine which services require prospective 
review. For example, the New York requirement for prospective review when care is 
inconsistent with or not addressed by the guidelines applies only to treatment costing more than 
$1,000. Texas requires prospective review for DME exceeding $500 and diagnostic studies 
costing more than $350. Kentucky requires prospective review for surgical treatments and 
residential placements of injured workers only if a threshold based on cost (more than $3,000) or 
a second threshold based on days lost from work (more than 30 days) is exceeded.  

An alternative approach is to incorporate prospective review requirements into the treatment 
guidelines for specific procedures, rather than establishing across-the-board requirements. For 
example, Montana treatment guidelines require review for services for which there is not a 
strong evidence base. If there is no guideline for the specific body part, more-general categories 
of services require prospective review. Although each state’s list of services varies, the types of 
services that commonly require prospective review under this approach include nonemergency 
hospitalizations and surgeries, chronic pain rehabilitation programs, work hardening and work 
conditioning, psychological counseling services, and advanced imaging services.  
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Some states presume that initial treatment is medically necessary and have established 
utilization thresholds for when prospective review is required. For example, Texas policies waive 
prospective review for the first six PT or OT visits provided within the first two weeks of injury 
or surgery. Louisiana does not require prospective review for the first $750 in nonemergency 
diagnostic testing or medical care furnished by a practitioner. Washington requires prospective 
review for PT, OT, and work conditioning after 24 visits. Ohio provides presumptive approval 
for services provided within the first 60 days of soft tissue (musculoskeletal) injuries. The policy 
waives prospective review for up to 12 physical medicine visits; diagnostic studies, such as X-
rays, advanced imaging and nerve conduction studies, CT and MRI scans, and electromyogram 
and nerve conduction studies; up to three soft tissue or joint injections or trigger point injections 
(but not spinal injections); and medically necessary fracture care, such as recasting or resplinting. 
Presumptive approval is predicated on the practitioner having filed the FROI and treatment plan 
and a notice if the injured worker will be off work more than two calendar days.  

Practitioner Certification Requirements 

Several states included in our review of prospective review policies have certification or 
enrollment requirements for practitioners furnishing services under their WC programs. Two 
states—Ohio and Washington—are single-payer states, while the third—Delaware—is not. 
Washington Labor and Industry recredentials physicians every three years. Otherwise, the 
approaches the three states take are similar. First, physicians and other medical practitioners 
complete an application that provides information needed for credentialing, including any 
professional sanctions. In all three states, a practitioner who has been terminated from a federal 
health insurance program (Medicare or Medicaid) is not eligible to be paid for WC services 
(other than the first visit or emergency services). Second, the practitioners sign an agreement to 
provide and bill for services consistent with the WC program’s policies and guidelines. 
Delaware’s agreement includes a requirement to complete a WC continuing education course 
every two years. 

The Florida DWC certification and training requirements for health care practitioners 
furnishing WC services were eliminated effective July 1, 2013, based on a recommendation 
made by an independent WC three-member panel. The panel concluded that the certification 
process added no value to the program and that its elimination would increase the number of 
health care practitioners eligible to treat injured workers and free resources devoted to 
maintaining a system that could be self-executing (Three-Member Panel, 2012). Currently, the 
licensure standards Florida’s Department of Health uses determine who is eligible to receive 
payment for their medical services. All practitioners who are in good standing regarding their 
licensure to practice in their respective disciplines and specialties are eligible to provide and be 
paid for their services.  
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Accreditation Requirements for Utilization Review Organizations 

The Utilization Review Accreditation Commission (URAC) is an independent health care 
accreditation organization that has established standards for a wide range of health care 
programs, including WC utilization management programs. The WC standards are similar to 
URAC’s standards for health plan management with some WC-specific modifications. The 
standards cover the full range of domains related to UR policies and processes (review criteria, 
reviewer qualifications, different decisionmaking levels, physician peer-to-peer conversations, 
decision notices, appeals, etc.). Nationally, 39 organizations have been accredited for WC 
utilization management. Of the 61 California UROs with approved UR plans, 26 were URAC-
accredited as of May 2016. Most of these organizations operate in the national WC market. 

Organizations performing WC UR may seek URAC accreditation voluntarily; alternatively, a 
state may either require accreditation or deem that an organization that meets URAC standards 
also meets the state’s standards to perform UR. Among the states included in our review of UR 
policies, Delaware requires an entity conducting UR for the WC program contract with the 
Office of Workers’ Compensation every two years and certify sufficient compliance with 
URAC’s Workers’ Compensation Utilization Management Standards or Health Utilization 
Management Standards to achieve accreditation or submit evidence of accreditation.  

As discussed in the following subsections, SB 1160 requires organizations performing UR be 
accredited by an independent nonprofit organization that certifies that the URO’s review 
processes meet specified criteria.  

Independent Medical Review 

Timeliness of the Independent Medical Review Process 

On January 1, 2013, IMR was implemented for workers injured on or after that date and was 
applicable for all dates of injury beginning July 1, 2013. The volume of IMR requests after the 
process became effective for all injuries in July 2013 was five times greater than anticipated, 
creating backlogs in reviewing and issuing final IMR decisions. Other factors adversely affecting 
the timeliness of the decisions included incomplete and duplicate applications, delays in 
submission of medical documentation, and the use of a paper process for applications and 
documentation. DWC worked with Maximus to hire and train additional staff, including 
physician reviewers, and to increase logistical support, streamline protocols and automate 
processes (DIR, 2014). The rules allow up to 50 days for a final IMR determination on an 
accepted IMR application: 15 days for the claims administrator to provide documents to 
Maximus if the notice is sent by mail, 30 days from Maximus’ receipt of the supporting 
documentation to issue the IMR decision, and five days for mailing the decision. By October 
2014, Maximus had eliminated the backlog and was issuing the review decisions within 30 days 
of receipt of the supporting medical documentation and assignment to a reviewer. However, 
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there were delays in the submission of the supporting medical documentation—the time between 
the accepted IMR application and the date the final IMR decision exceeded 50 days.  

DWC and Maximus have continued to improve processes to increase the likelihood that 
submitted medical documentation will be associated with the applicable IMR case and to 
facilitate electronic submission of the documentation. DWC’s IMR statistics through July 2016 
indicate progress in the timeliness of documentation submissions and that IMR decisions have 
been issued within the 50-day time frame. However, on average, supporting medical 
documentation is still not being submitted on time (Figure 6.9). For example, the final decision 
letters issued in July 2016 took, on average, 38 days to process. Maximus issued its final 
decisions well within the required 30 days (on average 17 days), but it took, on average, 21 days 
(38–17) for the submission of the supporting documentation.7  

Figure 6.9. Independent Medical Review Final Decisions Issued July 2015–July 2016: 
Total Number, Average Days from Date Appeal Accepted and Assigned to Reviewer, 

and Average Days from Date Complete Medical Records Received to Decision 

 

NOTES: Red = average days from date appeal accepted and assigned to reviewer. Black = average days from date 
complete medical records medical records received to decision. 

Distribution of Adverse Utilization Review Decisions Versus Independent Medical Review 

Appeals 

In this subsection, we compare adverse UR decisions by type of service in the audit listings 
with the relative proportion of IMR appeals by type of service to see whether some types of 
services have higher appeal rates than others. The advantage of this analysis is that it does not 
require line-item matching of adverse UR decisions to IMR decisions. Its disadvantage is that it 
does not measure actual appeal rates. We discuss actual appeal rates in the next subsection.  

Figure 6.10 compares the distribution of adverse UR decisions by type of service and IMR 
appeals, exclusive of uncategorized services. We found that a much higher proportion of adverse 
UR decisions on drugs are appealed than on other services. We were unable to determine from 

 
7 DIR, 2020a, accessed July 2016. Available data do not allow an assessment of the extent to which these delays 
might be attributable to claims administrators not submitting the required medical documentation on time as 
opposed to delays in Maximus requesting the medical documentation immediately after approval of the request for 
IMR appeal or to other factors, such as not being able to identify the claims administrator who should receive the 
request.  
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our data the extent to which this might be attributable to reporting inconsistencies. The IMR case 
file records each drug product separately. On the DWC audit listings, a drug RFA may have been 
reported as the drug products as a group, e.g., “medications,” or each drug product may have 
been listed separately. We separately recorded adverse UR decisions for each drug product when 
the information was provided, but the grouping of all drugs into a single UR decision may be 
understating the percentage of UR denials that are attributable to drugs. To address any 
distortions that this might be creating in the comparison, we also compared the distribution of 
adverse UR decisions to IMR appeals exclusive of the drug product category (Figure 6.11). This 
comparison indicated that fewer adverse UR decisions for acupuncture and chiropractic services 
and E&M services are appealed than for other services. The IMR rate for upholding adverse UR 
decisions is among the highest for acupuncture and chiropractic services (95 percent). Nearly 
20 percent of adverse UR decisions for physician consultations are overturned, compared with an 
average 12 percent overturn rate (full and partial) across all 2014 IMR final determination letters.  

Figure 6.10. Distribution of Adverse Utilization Review Decisions and 
Independent Medical Review Appeal Requests, by Type of Service  
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Figure 6.11. Distribution of 2014 Adverse Utilization Review Decisions, by Type of Service, 
Compared with Independent Medical Review Appeal Requests, 

Exclusive of Determinations Involving Drug Products 

 

Appeal Rates for Adverse IMR Decisions 

We cannot directly measure, using the available data, the percentage of UR denials that result 
in IMR appeals. In this section, we present our estimates from matching the DWC audit listing 
denials to the file Maximus provided us for its IMR decisions issued in 2014. Starting with 
100 percent of adverse UR decisions in the audit listings that had the claim number and date of 
the UR decision, we used a hierarchy of logic rules to match to Maximus’ log of IMR requests. 
Figure 6.12 shows our results.  

Our starting point—adverse UR decisions—may overstate the number of UR decisions that 
would be eligible for IMR and, if so, would understate the percentage of adverse UR decisions 
that are appealed. Some decisions may have been reversed under an informal UR appeals process 
before the IMR appeal was filed. We do not believe this occurs often because the 30-day 
deadline for filing an IMR appeal is not affected by filing a request for informal internal review 
of the adverse UR decision. It is more likely that an IMR request may be withdrawn after filing. 
This could occur if the claim was settled or if the claims administrator reversed the adverse UR 
decision through its informal review process after the IMR request was filed. Our data file 
includes all IMR requests that were filed in 2014, regardless of disposition. Of the nonduplicate 
IMR requests filed in 2014 (i.e., those with a unique claim number and date range), 
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approximately 18.5 percent were determined ineligible, and another 1.2 percent were withdrawn 
or settled.  

Figure 6.12. Estimates of Appeal Rates for Adverse Utilization Review Decisions  

 

Not all UR listings contained the date of the UR decision or the type of service, so our first 
step was to match only on the jurisdiction claim number or claims administrator number assigned 
to the case. For this step, 34.4 percent of the adverse UR decisions matched to an IMR appeal 
request. The match rate is underestimated to the extent that the claims administrator has reported 
inaccurate ID numbers.8 On the other hand, the statistic likely overstates the percentage of 
adverse UR decisions that are appealed because an injured worker may have more than one IMR 
appeal during the calendar year. For example, 70 percent of the nonduplicate IMR appeals with 
JCNs were for claimants with only one IMR appeal. On average, there were 2.8 appeals per 
claimant. A claimant may consolidate adverse UR decisions on different treatment requests into 
a single IMR appeal or file a separate IMR appeal for each adverse UR decision. 

If we were able to match an adverse UR decision to a claimant who filed an IMR request, our 
second step was to match based on whether the IMR request was filed within 30 days following 

 
8 To address this issue, DWC has implemented a web search function that allows a claims administrator to obtain 
the JCN based on the claims administrator number that is used to submit data to the WCIS and the date of injury.  
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the UR decision. This reduces the likelihood that an adverse UR decision was matched to an 
unrelated IMR request. When we matched based on claim number and the date the IMR request 
was filed, the match rate dropped to 24.4 percent. The intent of the next step was to further 
reduce the likelihood of incorrect matches by matching on the text fields for the type of medical 
necessity issue in dispute. Because not all the adverse UR decisions that we started with in the 
first step described the type of issue, the results from this step—13.1 percent—likely understates 
the appeal rates. Our best estimate from the data available to us is that between one-quarter and 
one-third of adverse UR decisions are appealed.  

Limitations 

We conducted our interviews with a convenience sample of stakeholders, and their 
observations may not be representative of the broader stakeholder community. The findings from 
these interviews reflect common themes voiced June 2014 through March 2015 and may not 
reflect the current UR environment. Furthermore, they predate the enactment of SB 1160 
(Mendoza) on September 30, 2016, which made significant changes in the UR processes (see 
“Discussion,” later in this chapter).  

The URA listings and URA reports have limitations in common. First, the listings vary in the 
types of UR cases that are reported. To the extent that only UR cases that have been referred for 
elevated review are listed, measures of overall URA approval rates and timeliness of decisions 
are likely to be understated. Second, because the standard audits occur every five years, we 
cannot determine whether the changes in the medical necessity dispute-resolution process have 
affected performance.  

We relied on the UR plans that have been filed and approved by DWC. It is possible that 
these plans are not current or as comprehensive as they should be. If so, such practices as prior 
authorization and informal review processes may be more widespread than what is documented 
in the UR plans.  

Our analysis of appeal rates for adverse UR decisions depended on being able to match 
worker ID numbers. To the extent that either the WCIS ID numbers or the IMR numbers were 
inaccurate, our estimate of appeal rates is understated.  

As was the case with the UR analyses, we were limited in the questions that we could answer 
with available IMR data. For example, we found that we were unable to compile such measures 
as timeliness of medical documentation submissions and IMR overturn rates by claims 
administrator because of reporting inconsistencies and the lack of information on when the 
claims administrator was notified that an IMR appeal had been approved. Different appeals for a 
given self-insured employer may report the claims administrator as the employer, as a third-party 
administrator, or as the URO issuing the UR decision. For insured claims, the claims 
administrator may be reported as the insurer, as a third-party administrator, or as the URO.  
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Discussion 

Despite their limitations, the URA reports and RFA-level audit documents indicate 
considerable variation in claims administrator UR practices and in their performance. The 
documents also confirm the common themes we heard from practitioner representatives during 
interviews. Most claims administrators are processing UR requests on time, but some claims 
administrators and UROs are not issuing timely UR decisions for a significant percentage of their 
UR requests. Claims administrator practices vary widely in terms of the proportion of requests 
for authorization that are approved at the claims-adjuster level, and prior-authorization policies 
are fairly limited. Both policies have implications for administrative burden and medical cost 
containment expenses. 

The data are not available to assess some issues raised in practitioner interviews, including 
information on how often the claims adjuster requests additional information or suggests that the 
physician withdraw and resubmit a treatment request, both of which add to the administrative 
burden for the practitioner. Perhaps most important, because of different reporting practices in 
filing DWC audit listings, we were unable to calculate reliable denial rates for services submitted 
for prospective review. Our review of the audit profiles suggests that this is another issue with 
wide variation across claims administrators.  

The revisions made to the UR regulations in SB 1160 (Mendoza) provide that the treating 
physician file a RFA for all proposed treatments unless the claims administrator has waived 
prospective review through prior authorization. This affects both our ability to assess the 
proportion of services for which RFAs are submitted and approval rates. We do not have data 
that would allow us to examine either topic reliably. As noted earlier, many of the DWC audit 
listings contain only RFAs that were elevated for review, so using these to compute rates would 
underestimate both the proportion of services for which RFAs are submitted and approval rates. 
In addition to services with prior authorization, we suspect that some services—mainly, primary 
treating physician E&M visits and low-cost lab and diagnostic tests associated with these 
visits—may be provided without an RFA submission, particularly because the employer controls 
at least the first visit. The picture is less clear with respect to pharmaceuticals. Physician 
dispensing typically occurs in conjunction with an office visit, so it is likely that physicians 
dispense some drugs without prospective review and authorization. Drug prescriptions are likely 
to reach a pharmacy before an RFA can be processed. Even if the physician completes an RFA, 
the RFA may not be used for utilization management unless the proposed drug treatment does 
not pass payer (or pharmacy benefit manager) bill-processing screens. Requiring that physicians 
submit treatment requests for all services is unnecessarily burdensome if the RFAs are not 
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actually used for utilization management purposes.9 In our review of other state practices, we 
found that prospective review is typically not required for all services.  

SB 1160 (Mendoza) was enacted on September 30, 2016, after we had completed our 
research. This legislation contained provisions affecting the UR process that should address the 
most important concerns from our findings. Significant changes in the Labor Code provisions 
affecting UR include the following:  

• Effective January 1, 2019, prospective UR is no longer required for routine medical 
treatment provided within the first 30 days of an injury through an MPN, a health care 
organization, other employer-directed provider, or a predesignated physician. UR is still 
required for surgery; nonpreferred medications in the WC drug formulary; DME, if the 
total costs for all equipment exceeds $250; and home health care services, and the payer 
is given authority to address patterns of providing medically unnecessary care.10 
Although the provision has more limited exemptions than other states with UR 
requirements, it should improve the timeliness of initial medical care and eliminate the 
unnecessary administrative burden of requesting approval for routine care.  

• Effective January 1, 2018, UROs must be accredited by an independent, nonprofit 
organization that certifies that their review processes meet specified criteria, including 
those for peer-to-peer communication in the event of UR denials or modifications. Until 
DWC rulemaking is complete, URAC will serve as the accrediting organization. This 
provision should provide assurance that all UROs will meet minimum standards for their 
UR processes. The standards will address areas in which concerns were expressed in our 
interviews, including timeliness of decisions, peer-to-peer communication in the event of 
UR denials or modifications, and use of evidence-based medicine.  

• The general requirement that the URO maintain telephone access for physicians to 
request authorization was expanded to require maintaining telephone access during 
California business hours for both requesting authorization and for conducting peer-to-
peer discussions, including obtaining additional information needed for a medical 
necessity decision. Enforcement of this provision should address practitioner issues 
concerning inability to contact some UR peer reviewers regarding adverse UR decisions.  

• One provision prohibits an employer, claims administrator, or URO from providing a 
physician reviewer with financial incentives to deny or modify treatment. The provision 

 
9 According to a CWCI report examining UR practices, only 15 percent of WC medical services in a study sample 
were requested in RFAs and underwent UR (David et al., 2015b). Given the UR requirement that treating 
physicians submit requests for authorization and the fairly limited use of prior authorization, this seems low relative 
to the proportion of services for which RFAs are submitted. The authors of that report indicated that this was their 
estimate of the RFAs that were logged into the UR process and underwent UR for medical necessity and that this 
does not mean that RFAs were submitted for only 15 percent of services. The estimate does, however, imply that the 
RFAs were not used to determine medical necessity. This estimate may also have been affected by the sample (third-
party administrators were not included) and how adjustments were made to make the units of service in the 
treatment request comparable to those used to report paid medical services. The report did not break down the RFA 
submission rates by type of service.  
10 Any treatment provided within the first 30 days is still required to be reported to the employer or claims 
administrator within 30 days of the date of service, and the claims administrator may perform retrospective review. 
A pattern of noncompliance with the MTUS guidelines or failure to report the services may result in a revocation of 
the “no UR” rule or removal from the MPN.  
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also prohibits a claims administrator from referring reviews to a URO in which it has a 
financial interest unless there is prior written disclosure to the employer and DWC of the 
financial interest. The provision should increase confidence that UR decisions will be 
based on evidence-based medical evidence without conflicts of interest.  

• Another provision authorizes DWC to approve each UR plan. The approved plans must 
be made available to the public through posting on the employer’s, claims 
administrator’s, or URO’s website. Posting the UR policies should, for example, make 
any prior-authorization policies easily accessible to treating physicians and reduce 
unnecessary RFA submissions and could also encourage more prior authorization.  

• DWC must develop and maintain a system for mandatory electronic reporting of 
documents related to every UR each employer performs. The legislative history indicates 
that this provision is intended to facilitate DWC’s targeted audits of UR processes. 
Through rulemaking, DWC is required to specify the documents that are to be submitted 
by the employer, the authorized transmission format, and the time frames. When 
implemented, DWC should be able to monitor UR on an ongoing basis and to perform 
longitudinal studies of UR decisions affecting workers.  

In addition, SB 1160 exempts updates to the MTUS treatment guidelines from the California 
Administrative Procedure Act. It replaces the time-consuming rulemaking process with an 
expedited process for updating medical guidelines that authorizes DWC to post revisions on the 
DWC website for public comment. DWC has proposed to expand and update the MTUS 
guidelines in conjunction with the implementation of a drug formulary no later than July 1, 2017. 
The SB 1160 provision should facilitate keeping the guidelines current in the future.  

The issues that occurred when the IMR process was implemented have been largely 
addressed. Maximus has eliminated the initial backlog of IMR reviews and is issuing timely IMR 
decisions, once claims administrators have submitted supporting documentation. Effective 
January 1, 2018, SB 1160 revised the Labor Code to require that the employer electronically 
submit the required medical documentation within 10 days of being notified that a request for 
IMR had been assigned to the independent review organization, with copies to the employee and 
the requesting physician. The penalties for not complying with the IMR notice and reporting 
requirements were also strengthened.  

Several issues concerning the IMR process remain. One is that 15 percent of IMR requests 
are determined to be ineligible. About 38 percent of these are ineligible because the injured 
worker did not include the UR decision in the IMR appeal. DWC has needed a copy of the UR 
decision to approve the IMR appeal request. Because SB 1160 requires the employer to submit 
UR documentation to DWC, this requirement may not be necessary after the SB 1160 provision 
is implemented. Including IMR appeal rights in UR conditional denial decisions that are not 
eligible for appeal creates misunderstandings and contributes to 11 percent of ineligible appeal 
requests. Another concern is that a physician requesting treatment may not be aware of an IMR 
request until the IMR decision has been issued. In these cases, the physician is not consulted 
about whether an appeal is warranted or whether an alternative treatment might be more 
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medically appropriate and is not provided an opportunity to support the IMR request with 
additional documentation.  

Another issue is that the IMR peer reviewer may approve or reverse a UR decision but may 
not modify treatment. When the requested treatment exceeds the guideline recommendation on 
scope or duration, a new RFA and review process may need to be submitted to revise the 
treatment request consistent with the guideline, further delaying medically appropriate treatment 
for the injured worker.  

Recommendations 

Utilization Review 

The SB 1160 provision requiring electronic submission of UR documents to DWC provides 
an opportunity to bring more performance accountability into the system and more transparency 
about how the UR process is actually functioning. Our recommendations for potential ways that 
the URA program might be restructured to accomplish this are based on our review of the 
documentation generated by the URA programs and our effort to analyze different UR/IMR 
issues based on available data. We recommend that DWC use the audit program as an instrument 
for ongoing monitoring of UR processes with audit investigations triggered periodically to 
investigate specific issues.  

Standardize the Utilization Review Document Submissions  

SB 1160 requires the administrative director to adopt regulations specifying the documents 
the employer must submit, the authorized transmission format, and the time frame for employer 
submission of UR documents. Translating UR documents into useful information that can be 
used to monitor compliance with UR requirements will be very challenging unless a summary is 
submitted for each case that contains the type of information that DWC extracts during URA and 
URO audit investigations. The summaries could replace the audit listings that are currently 
submitted in conjunction with a URA or URO audit but should not be limited to information on 
final UR decisions and should be filed on an ongoing basis after an RFA is received or 
retrospective UR is conducted. All the data elements currently being requested for the audit 
listings are important for monitoring performance, and additional data elements should be 
considered (see Appendix C). Requiring information on all pending RFAs—including those that 
have been deferred or returned as incomplete—and requests for informal review of UR decisions 
would provide important supplemental information on the UR process. If claims administrators 
submit complete UR documentation, separate submissions from UROs may be unnecessary.  

Develop a Longitudinal Audit Strategy 

DWC’s rules require conducting URA investigations at least every five years. DWC should 
consider restructuring the audit approach. Currently, the audit listings are for the three full 
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months preceding the notice of UR investigation. The three-month period is a snapshot of actions 
taken on an RFA that may not provide a full picture of the activities related to the RFA. For 
example, the RFA might be a resubmission of an earlier RFA that was withdrawn; requested PT 
or drugs may be follow-up requests to previously approved treatments; the disposition of the 
RFA may fall outside the three-month period; or an initial denial may have been reversed or 
modified after informal review. The UR decision summaries can be used for ongoing 
performance monitoring and could be used to examine specific issues, such as whether there are 
differences in the requested treatment and disposition of RFAs for new injuries versus long-
standing injuries or catastrophic cases. The summaries could also be used to review what 
happens when treatments for chronic conditions, such as opioid prescriptions, are handled, which 
could become a powerful tool when linked to WCIS data on understanding what happens when 
long-standing drug regimens are denied.  

Because each year’s audit investigations are for a different set of UROs and URAs, using the 
audit results to detect trends in timeliness of UR decisions and other compliance issues is 
problematic. It is not clear whether any detected differences are generalizable to other UR 
processes or are attributable to the sample selection. Ongoing monitoring would address this 
problem.  

Revise the Metrics Used to Assess Performance and Impose Penalties 

Three areas are investigated for compliance with UR requirements: failure to make and/or 
provide a timely response to a RFA, issuing notices with faulty content, and issuing notices to all 
appropriate parties. The performance standards are comprehensive and appear to touch on all 
aspects of the UR compliance process. However, the current methodology weights performance 
in these three areas equally, and if the URO has a performance rating of 85 percent or higher, no 
violations are assessed. Our review of the audit findings found that compliance is generally quite 
high for the two notice-related factors; as a result, the overall performance rating can mask poor 
performance on the timeliness criteria. DWC should consider keeping each factor separate and 
imposing penalties if the performance on that factor is below 85 percent. Targeted investigations 
could also be linked to failure to achieve 85 percent in one of the individual areas.  

Monitor Compliance with Independent Medical Review Requirements 

The procedures for investigating deficiencies in the claims administrator processes related to 
IMR are not clear. Some—such as the content of the notice of IMR appeal rights—could be 
added to the URA, but others, such as submission of relevant documentation once an eligible 
IMR request has been filed, may need to be addressed separately. In part, this can be monitored 
through DWC Medical Unit’s review of IMR decisions, but findings through this process may 
not be sufficient to encourage the procedure changes needed to be in compliance with IMR-
related requirements. This may require making the results more transparent.  
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Independent Medical Review 

Modify Process for Conditional Denials 

The UR regulations provide that, if a reviewer determines that additional information is 
reasonably necessary to make a UR determination and if it is not received within 14 days of the 
receipt of the RFA, the reviewer may deny the request with the stated condition that the request 
will be reconsidered on receipt of the requested information. These conditional denials 
essentially remain in limbo. There is no incentive for the URO or claims administrator to follow 
up with the requesting physician for the necessary documentation. The denial is not eligible for 
IMR review, so there is no independent decision regarding whether the documentation is 
sufficient to make a medical necessity determination. Because the UR decision is in effect for 
one year, barring a documented change in the facts material to the UR decision, a final decision 
based on incomplete information is not desirable. DWC should consider allowing IMR review of 
these decisions to confirm whether the documentation is sufficient to make a medical 
determination. This would provide an incentive to the claims administrator to continue efforts to 
obtain the necessary information and notify the requesting physician that an IMR appeal has 
been filed. If the documentation is sufficient, the IMR organization could review whether the 
care is medically necessary. If the documentation is insufficient, the case could be remanded to 
the claims administrator. It would also be important to monitor conditional denial rates for both 
claims administrators and practitioners. A Labor Code revision may be needed to implement this 
recommendation.  

Reduce the Incidence of Ineligible Appeals 

The Labor Code stipulates the injured worker to submit the request but does not contain 
filing requirements other than the 30-day window for filing the IMR request. Ineligible IMR 
appeals could be reduced significantly if the requirement that the appeal request include the UR 
decision were dropped. The IMR application supplied by the claims administrator should contain 
the information needed to associate the request with the relevant UR decision. The administrative 
director is to establish the standards and requirements for submitting UR documents to DWC 
required by SB 1160. DWC should consider requiring timely submissions following a UR 
decision so that the decision can be associated with the appeal request. Conditional denials are 
another source of ineligible appeal requests. Unless conditional denials are made subject to IMR 
review (as suggested in the preceding recommendation), the language on IMR appeal rights 
should be dropped from conditional denial decision letters. The language creates 
misunderstandings and an unnecessary administrative burden for the injured worker. This 
recommendation may require a Labor Code revision.  
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Enforce Provisions Requiring Claims Administrators to Submit Medical Documentation Needed 

for Independent Medical Review 

Currently, timely IMR decisions are being made once the necessary medical documentation 
has been received. Despite DWC’s and Maximus’s efforts to improve the timeliness of the 
submission of medical documents, some claims administrators are failing to meet the 15-day 
deadline (12 days if the notification is submitted electronically). DWC has the authority to 
impose an administrative penalty for failure to comply and should become more aggressive in 
doing so.  

Ensure That Both the Primary Treating Physician and a Secondary Physician Who Is 

Requesting Treatment Are Notified of Utilization Review Decisions, Requests for 

Independent Medical Review, and the Independent Medical Review Decision  

Currently, UR and IMR decisions are sent only to the requesting physician. In practice, RFAs 
for services that will be provided by a secondary treating physician are being submitted by either 
the primary or the secondary treating physician. Both physicians should be informed that the 
services may be inconsistent with the MTUS and should have an opportunity to submit medical 
evidence to support the medical necessity of the proposed care. Communication of the IMR 
decision to both parties is important both for evaluating alternative treatment approaches and as 
an educational tool. Legislation may be needed to clarify who should receive copies of decisions.  

Modify the Authority Provided to the Independent Medical Review Organization 

Providing the IMR organization with greater latitude to consider alternative treatment might 
further evidence-based medicine. Currently, the review organization has authority only to deny 
or uphold the UR decision, not to modify it. This issue is most apparent when the requested 
treatment exceeds the care provided in the MTUS. Because there is no authority to modify the 
UR decision, the IMR decision is to uphold the UR decision. Current IMR decisions may signal 
what treatment would have been consistent with the guidelines, but because the IMR 
organization lacks the authority to modify the UR decision, the physician needs to submit a new 
RFA, and the UR process begins anew with an unnecessary delay in providing appropriate 
medical care. The treating physician would have the choice of furnishing care in accordance with 
the modifications outlined in the IMR decision or submitting a new RFA for alternative 
treatment.  
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7. Overall Effects on Health Care Spending and Utilization 

Earlier chapters reported modest decreases in utilization and spending post–SB 863 (i.e., in 
2014 and 2015) compared with pre–SB 863 (i.e., in 2011 and 2012). Although these pre–post 
changes might be due to SB 863, other potential explanations are possible, including underlying 
trends in medical care utilization and spending for injured workers that predate SB 863 and/or 
broader changes in medical care utilization and spending that apply to all patients (i.e., not just 
injured workers).  

Objectives 
This chapter focuses on trying to isolate what causal effects SB 863 might have on medical 

expenditures and utilization using a statistical method common in the policy evaluation literature 
(Imbens and Wooldridge, 2009)—the regression-adjusted difference-in-differences (DD) 
approach. A DD estimate compares the change in outcomes (expenditures and utilization) for a 
treatment group (in this case, injured workers exposed to SB 863 changes to medical care) with 
changes over the same period for a comparison group (in this case, patients other than injured 
workers, who were not exposed to SB 863 changes to medical care). Finding an ideal 
comparison group is challenging in the case of injured workers, so we used a propensity score 
matching method (Rosenbaum and Rubin, 1983), drawing the most statistically similar claims 
from a large data set of private health insurance claims from large group health plans. Although 
this approach still has limitations, the findings presented in this chapter represent our estimate of 
the overall effects of SB 863 on medical expenditures and utilization. 

Analytic Approach 

Data 

We used WCIS medical bill data (described in Chapter 2) and IBM MarketScan commercial 
medical claims data (IBM, undated). MarketScan data include adjudicated medical claims data 
for a large convenience sample of beneficiaries in employer-sponsored plans. The MarketScan 
data support an estimated 99.5 percent claims completion rate at 12 months from date of service. 
We used MarketScan data only from the state of California from 2011 to 2014.  

Workers’ Compensation Information System Sample 

We started by restricting the WCIS data to records for injured workers between the ages of 
18 and 64 whose injury dates were in 2011 (defined as the preperiod) and 2013 (defined as the 
postperiod). This restriction facilitated comparison with MarketScan group health claims. We 
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defined an index period for injured workers as the injury date plus the seven following calendar 
days. We examined all diagnoses and procedures occurring within the index period, both to 
match workers to individuals in MarketScan who had similar diagnoses and procedures within a 
similar time frame and to restrict outcome measures to only these specific diagnoses and 
procedures. We then followed individuals for 12 months from the index period.  

To match WCIS injured workers to individuals in MarketScan who are most similar, we 
identified the top diagnosis categories in WCIS using data from 2011. Specifically, we used the 
Clinical Classifications Software (CCS) developed by the Agency for Healthcare Research and 
Quality (AHRQ) to cluster diagnoses and procedures, collapsing several thousand International 
Statistical Classification of Diseases and Related Health Problems, 9th rev. (ICD-9) diagnosis 
and procedure codes into 282 categories (AHRQ, 2016). We then selected all single CCS 
category codes or pairs of CCS codes jointly occurring during the index period with at least 
1,000 claims in 2011. This resulted in 66 CCS categories or category pairs using 2011 WCIS 
data, which covered more than 90 percent of all claims in 2011. We list these top CCS categories 
in Table 7.1, along with the frequencies of cases in our final analytic sample. The top categories, 
by number of claims, were “sprains and strains” (CCS 232), “superficial injury; contusion” 
(CCS 239), “open wounds of extremities” (CCS 236), “other injuries and conditions due to 
external causes (CCS 244), and “other connective tissue disease” (CCS 211).  

Table 7.1. Frequency of Top CCS Codes in 
Workers’ Compensation Information System Data, 2011 

CCS Description Number 
232 Sprains and strains 35,630 

239 Superficial injury; contusion 16,533 

236 Open wounds of extremities 15,973 

244 Other injuries and conditions due to external causes 9,437 

211 Other connective tissue disease 7,788 

232 + 239 Sprains and strains and  
Superficial injury; contusion 

6,112 

232 + 205 Sprains and strains and  
Spondylosis; intervertebral disc disorders; other back problems 

5,811 

204 Other nontraumatic joint disorders 5,057 

235 Open wounds of head, neck, and trunk 4,787 

232 + 211 Sprains and strains and  
Other connective tissue disease 

4,547 

229 Fracture of upper limb 4,515 

205 Spondylosis; intervertebral disc disorders; other back problems 4,330 

2621 E-code: place of occurrence 4,284 

259 Residual codes; unclassified 3,886 

234 Crushing injury or internal injury 3,476 

239 + 244 Superficial injury; contusion and  
Other injuries and conditions due to external causes 

3,286 
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CCS Description Number 
2620 E-code: unspecified 2,998 

2603 E-code: fall 2,899 

240 Burns 2,719 

232 + 204 Sprains and strains and  
Other nontraumatic joint disorders 

2,706 

230 Fracture of lower limb 2,645 

95 Other nervous system disorders 2,468 

257 Other aftercare 2,273 

236 + 2601 Open wounds of extremities and  
E-code: cut or pierced 

2,239 

232 + 244 Sprains and strains and  
Other injuries and conditions due to external causes 

1,777 

197 Skin and subcutaneous tissue infections 1,858 

90 Inflammation and infection of eye 1,860 

2614 E-code: struck by or against 1,856 

253 Allergic reactions 1,783 

225 Joint disorders and dislocations; trauma-related 1,642 

84 Headache, including migraine 1,577 

98 Essential hypertension 1,526 

2612 E-code: overexertion 1,447 

102 Nonspecific chest pain 1,442 

233 Intracranial injury 1,349 

651 Anxiety disorders 1,333 

2611 E-codes: natural or environment 1,321 

256 Medical examination and evaluation 1,283 

91 Other eye disorders 1,268 

10 Immunizations and screening for infectious disease 1,254 

239 + 236 Superficial injury; contusion and  
Open wounds of extremities 

1,198 

231 Other fractures 1,184 

244 + 236 Other injuries and conditions due to external causes and  
Open wounds of extremities 

1,166 

663 Screening and history of mental health and substance abuse 1,172 

211 + 204 Other connective tissue disease and  
Other nontraumatic joint disorders 

1,038 

238 Complications of surgical procedures or medical care 706 

133 Other lower respiratory disease 944 

211 + 239 Other connective tissue disease and  
Superficial injury; contusion 

936 

251 Abdominal pain 924 

243 Poisoning by nonmedicinal substances 896 

232 + 2612 Sprains and Strains and  
E-code: overexertion 

874 

143 Abdominal hernia 864 

2607 E-code: Motor vehicle traffic 844 

239 + 204 Superficial injury; contusion and  827 
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CCS Description Number 
Other nontraumatic joint disorders 

254 Rehabilitation care; fitting of prostheses; and adjustment of 
devices 

817 

236 + 10 Open wounds of extremities and  
Immunizations and screening for infectious disease 

806 

203 Osteoarthritis 722 

212 Other bone disease and musculoskeletal deformities 704 

245 Syncope 635 

200 Other skin disorders 504 

2601 E-code: cut or pierced 450 

228 Skull and face fractures 360 

657 Mood disorders 298 

209 Other acquired deformities 252 

89 Blindness and vision defects 183 

650 Adjustment disorders 114 

SOURCE: Authors’ analyses of WCIS data, 2011–2014. Labels are from AHRQ, 2016. 
NOTE: CCS E-codes distinguish external causes of injury from diagnoses. 

 

We excluded the following types of services specific to the California WC system: medical-
legal services, WC reports, and liens. We also excluded a small number of WCIS and 
MarketScan records with HCPCS codes that could not be identified or confirmed for the 
purposes of crosswalking records to service categories. We separately report the pre–post WCIS 
change in lien, report, and medical-legal service utilization and spending for comparison with 
our DD utilization and spending estimates. 

MarketScan Sample 

We restricted the MarketScan sample to claims of all primary policyholders between the ages 
of 18 and 64 who were continuously enrolled during the calendar year. Because we wanted to 
ensure that we were matching injured workers to members of the comparison group who were at 
a similar stage in the treatment of their conditions, we restricted the comparison group to 
individuals who were near the beginning of their treatment and to claims related only to this 
initial treatment and diagnosis. We thus did not examine all claims for MarketScan individuals 
within the year; instead, we focused only on the initial injury and treatment and included only 
related care. To do this, we searched for the first service date in each year for which the potential 
comparison did not have any claims for the same CCS code in the three months immediately 
preceding that service date. Because we did not have 2010 data, the earliest possible service date 
that met this criteria in 2011 was April 1. We then defined an index period for the comparison 
group as the minimum service date plus seven calendar days. We also imposed this date 
restriction on the WCIS sample to prevent differences in results due to seasonal patterns of 
injuries or utilization; thus, the WCIS sample includes injured workers in 2011 and 2013 whose 
injury dates occurred from April to December of the respective year. 
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Propensity Score Estimation 

Using the WCIS and MarketScan samples as described earlier, we estimated propensity 
scores using a logistic regression of an indicator for being in the WCIS sample in 2011 on the 
following predictors: an indicator for each of the 66 CCS codes presented in Table 7.1 (not 
mutually exclusive1), indicators for gender and age (measured as a continuous variable in terms 
of years), nine indicators for geographic region of residence within California (Bay Area, Central 
Coast, Central Valley, Eastern Sierra Foothills, Inland Empire, Los Angeles, North State–Shasta, 
Sacramento Valley, North Sacramento Valley, and San Diego [the model omitted San Diego]), 
and a count of number of CCS codes for which a person had claims during the index period. The 
propensity score model coefficients are in Appendix D. 

Effect Estimates 

Next, we used a regression framework to estimate the DD of the effect of SB 863 on 
outcomes within the first 12 months following injury using the propensity scores as weights 
(Stuart et al., 2014).2 We estimated a generalized linear model (GLM) with a log link function 
assuming a gamma distribution. A GLM is preferred over a log-linear model to deal with skewed 
outcomes and to avoid transformation or retransformation biases. Modified Park test statistics 
were calculated to determine the appropriate GLM variance structure, and the gamma 
distribution appeared to be the best fit across all models. As our main results, we present average 
marginal effects from all models with additional control variables to provide doubly robust DD 
estimates and report robust standard errors (Funk et al., 2011). Our models included age, gender, 
the total number of CCS categories within the index period, region of residence indicators, and a 
vector of CCS category dummies (as listed in Table 7.1). In some specifications, we estimated 
models within a CCS category and therefore did not include CCS dummies.  

Outcome Measures 

We examined the effects SB 863 had on the following measures of medical care utilization 
and spending, in total and broken down by service categories defined in Chapter 2: 

1. Total spending from bill lines that correspond to the CCS categories flagged in the index 
period only from the injury date or first claim date through the 12 months following that 
date. Note that this includes only expenditures related to the treatment of the index injury. 

 
1 The single CCS categories are not mutually exclusive, but individuals with claims in the categories with two CCS 
codes would not also appear in the two component categories. For example, an injured worker with CCS codes of 
232 and 239 within the index period would appear in the combined 232 + 239 category and would not also appear in 
the individual categories of 232 and 239. However, as another example, individuals with CCS codes 84 and 98 
during the index period would appear in both categories (not mutually exclusively) because we do not have a 
separate category for the combination of CCS codes 84 and 98. 
2 On using propensity scores in DD models to estimate the effects of a policy change, see Stuart et al., 2014. 
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2. Total number of bill lines from the injury date or first claim date to 12 months following 
that date. Counts of bill lines provide a count of discrete services. Note that this includes 
only bill lines related to the treatment of the index injury. 

3. Total professional RVUs from the injury date or first claim date to the 12 months 
following that date. RVUs are a proxy for intensity of care. Note that this includes only 
RVUs related to the treatment of the index injury. 

Results 
Our analytic sample included 3,800,869 injuries from 277,382 unique injured workers 

(138,165 in the preperiod and 139,217 in the postperiod) and 3,523,487 patients in the 
comparison group (2,073,961 in the preperiod and 1,449,526 in the postperiod). Table 7.2 
presents sample-weighted means for the treatment and comparison groups on the key measures. 
Because comparison patients could appear more than once, we weighted means by the inverse of 
the number of observations. Overall, the injured worker sample is more likely to be male, 
slightly younger, and more likely to have more injury categories. The mean unadjusted 
expenditures among injured workers prior to SB 863 were about $1,562 per 12 months and 
decreased by about $10 (p < 0.57) in the postperiod, to $1,552. Unadjusted expenditures for the 
comparison group declined by about $70 (p < 0.001), from $1,143 to $1,073, over the same 
period. Unadjusted total bill lines decreased over time by 0.36 (p < 0.001) for the comparison 
group and by 1.24 (p < 0.001) for injured workers. Unadjusted total RVUs declined by about 
1.05 for the comparison group (p < 0.001) but increased by 0.89 (p < 0.001) for injured workers. 
Although the levels of our key outcomes (expenditures, bill lines, and RVUs) at baseline are 
different across the treatment and comparison groups, the DD framework addresses this by 
examining changes. However, an unbiased DD estimate hinges on the assumption that the 
treatment and comparison groups had common trends (parallel lines) prior to the policy change. 
We were unable to examine assumption which was a limitation of our analysis. 

Table 7.3 presents the overall findings examining total expenditures, number of claim lines, 
and RVUs, all adjusted for covariates described earlier. In the subsequent sections, we break this 
out by healthcare setting and type and by CCS. Overall, we found that total expenditures and the 
number of claim lines declined for both groups. Expenditures and bill lines are greater among 
injured workers than for the comparison group in both periods; this is because the data include 
only expenditures and claims for care related to the treatment of the index injury or condition. 
Total expenditures declined by about $181 for the comparison group and by about $239 for 
injured workers, yielding a DD of –$58 (p < 0.38), which is statistically insignificant. Total 
claim lines also declined for both groups but declined more for injured workers, suggesting a 
1.45 larger (p < 0.001) decline for injured workers relative to the comparison group over time. 
There was no statistically significant change in total RVUs for injured workers, but a decline for 
the comparison group netted a 1.01 increase (p < 0.001) in total RVUs for injured workers 
relative to the comparison group over time. 
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Table 7.2. Weighted Sample Means, by Treatment and Comparison Groups and by Year 

Variable 

2011 2013 
Treatment 

(WCIS) 
Comparison 
(MarketScan) 

Treatment 
(WCIS) 

Comparison 
(MarketScan) 

Female (percent) 32 44 32 41 

(standard deviation) (47) (50) (47) (49) 

Male (percent) 68 56 68 59 

(standard deviation) (47) (50) (47) (49) 

WC region (percent)     

Bay Area 18 19 18 20 

Central Coast 5 7 5 7 

Central Valley 11 12 11 11 

Eastern Sierra Foothills 1 3 1 2 

Inland Empire 21 19 21 19 

Los Angeles 28 23 28 27 

North State—Shasta 1 2 1 2 

Sacramento Valley 4 6 4 4 

Sacramento Valley (N) 1 2 1 2 

San Diego 9 7 9 7 

Age (mean) 38.96 43.52 38.78 40.93 

(standard deviation) (12.28) (13.07) (12.46) (13.23) 

Total number of CCS categories (mean) 1.69 1.37 1.75 1.39 

(standard deviation) (1.12) (0.71) (1.12) (0.72) 

Total expenditures (mean) 1,562.4 1,142.55 1,551.76 1,072.56 

(standard deviation) (5,028.81) (7,947.1) (4,780.07) (7,856.48) 

Total bill lines (mean) 24.82 4.69 23.58 4.33 

(standard deviation) (36.57) (10.09) (32.82) (9.01) 

Total professional RVUs (mean) 24.1 5.94 24.99 4.89 

(standard deviation) (36.13) (19.37) (38.22) (12.78) 

Number of injured workers/patients 138,165 2,073,961 139,217 1,449,526 

SOURCE: Authors’ analyses of WCIS data matched to MarketScan, 2011–2014. 
NOTES: All means and proportions are statistically different across treatment and comparison groups at p < 0.001 or 
better. Because comparison patients could appear more than once in the sample, we weighted means by the inverse of 
the number of observations. 
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Table 7.3. Predicted Means, First Differences and Difference-in-Differences for 
Total Expenditures, Claim Lines, and Relative Value Units 

 Total Expenditures Total Claim Lines Total RVUs 
Predicted Means       

Comparison, pre 3,632.75 4.99 6.34 

Comparison, post 3,451.49 4.66 5.36 

Difference –181.25*** –0.34*** –0.98*** 

 (54.28) (0.02) (0.04) 

WCIS, pre 5,252.55 24.74 23.99 

WCIS, post 5,013.52 22.95 24.02 

Difference –239.03*** –1.79*** 0.03 

 (49.48) (0.14) (0.14) 

DD (WCIS—comparison group) –57.78 –1.45*** 1.01*** 

 (65.10) (0.14) (0.15) 

SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014. 
NOTES: See text for description of sample. Marginal effects (predicted or adjusted means) were obtained 
after estimation of a GLM, as described in the text, holding all covariates at their means. All models include 
the following controls: 66 indicators for CCS codes presented in Table 7.1 (not mutually exclusive), indicators 
for gender and age (measured as a continuous variable in terms of years), nine indicators for geographic 
region of residence within California (Bay Area, Central Coast, Central Valley, Eastern Sierra Foothills, Inland 
Empire, Los Angeles, North State–Shasta, Sacramento Valley, North Sacramento Valley, and San Diego [the 
omitted category]), and a count of number of CCS codes. Robust standard errors are in parentheses. *** 

p < 0.01, ** p < 0.05, * p < 0.1. 

 
Consistent with Table 7.3, we found no significant difference in the changes in professional 

and facility expenditures for inpatient hospital settings, outpatient, DME, prosthetics and 
orthotics, and other expenditures (see Figure 7.1). Spending for other inpatient services, 
however, increased among injured workers but did not change statistically for the comparison 
group. Expenditures for anesthesia, drugs, E&M, medicine, pathology, radiology, and surgery all 
declined more for injured workers than for the comparison group. 

For comparison with the DD result, Table 7.4 reports the pre–post SB 863 changes in lien, 
report, and medical-legal services when there are no analogous services for the MarketScan 
comparison group. There was a two-thirds reduction in bill lines and spending for liens. We 
cannot determine from the WCIS data alone whether this reflects a change in reporting or a 
change in the care furnished to injured workers.  
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Figure 7.1. Changes in Expenditures, by Service Type 

 

SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014. 
NOTES: FD reflects the adjusted expenditures per injury in the postperiod minus those in the preperiod for each 
group. All FDs are statistically different from zero except for inpatient other, outpatient, anesthesia, drugs, prosthetics 
and orthotics, surgery, and other expenditures for the comparison group and outpatient, DME, medicine, pathology, 
and other for injured workers. Dots are DD estimates; orange dots (for DD) are statistically significant at p < 0.05, and 
black dots are not statistically significant. Means have been adjusted as described in the text. See Appendix D for 
additional data. 

Table 7.4. Pre–Post Differences, Workers’ Compensation Information System Service 
Categories Excluded from Difference-in-Differences Analyses 

 Liens 

 

Reports 

 

Medical-Legal Services 
Spending 

($) Bill Lines 
Spending 

($) Bill Lines 
Spending 

($) Bill Lines 
Pre–SB 863 
(2011 injuries) 

25,068,055 23,714  — —  24,919,538 19,218 

Post–SB 863 
(2013 injuries) 

7,907,625 7,783  3,994,619 223,698  24,078,377 18,714 

Difference –17,160,430 –15,931  3,994,619 223,698  –841,161 –504 

(Percent) (–68) (–67)  (N/A) (N/A)  (–3.4) (–2.6) 

 
The next three figures show the first difference (FD; change over time within each group—

injured workers and the comparison group) and the estimated DDs for each of our three main 
outcomes, adjusting for 66 indicators for CCS codes presented in Table 7.1 (not mutually 
exclusive), indicators for gender and age (measured as a continuous variable in terms of years, 
nine indicators for geographic region of residence within California (Bay Area, Central Coast, 
Central Valley, Eastern Sierra Foothills, Inland Empire, Los Angeles, North State–Shasta, 
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Sacramento Valley, North Sacramento Valley, and San Diego [the omitted category]), and a 
count of number of CCS codes. Figure 7.1 shows changes in expenditures.  

The number of bill lines declined for injured workers relative to the comparison group in 
most settings (see Figure 7.2), except for other inpatient, outpatient, pathology, and other 
settings, for which the number of claim lines increased for injured workers relative to those in 
the comparison group. There was no significant difference in the change in bill lines in inpatient 
settings. The number of bill lines decreased more for injured workers in all other settings. 

Figure 7.2. Changes in Total Claim Lines, by Service Type 

 

SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014. 
NOTES: FD reflects the adjusted total bill lines per injury in the postperiod minus those in the preperiod. All FDs are 
statistically different from zero except for inpatient other and anesthesia bill lines for the comparison group and 
anesthesia and pathology for injured workers. Dots are DD estimates; orange dots (for DD) are statistically significant 
at p < 0.05, and black dots are not statistically significant. Means have been adjusted as described in the text. See 
Appendix D for additional data. 

 

The number of RVUs increased more for injured workers in outpatient, medicine, and other 
types of services, but declined more for inpatient, E&M, and surgery professional services (see 
Figure 7.3). On net, the DD suggests that SB 863 increased the number of RVUs for injured 
workers for other inpatient, outpatient, medicine, radiology, and other services, but decreased for 
injured workers for E&M relative to those in the comparison group. In some cases, the 
magnitude of the DD estimates are quite small even though they are statistically significant. 
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Figure 7.3. Changes in Total Relative Value Units, by Service Type 

 

SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014. 
NOTES: FD reflects the adjusted total RVUs per injury in the postperiod minus those in the preperiod. All FDs are 
statistically different from zero except for outpatient for the comparison group and other inpatient, anesthesia, and 
pathology for injured workers. Dots are DD estimates; orange dots (for DD) are statistically significant at p < 0.05, and 
black dots are not statistically significant. Means have been adjusted as described in the text. See Appendix D for 
additional data. 

Table 7.5 presents estimated DDs for all three outcomes for each of the top CCS categories. 
DDs shaded in red represent outcomes for which the estimated effects of SB 863 were negative, 
and bolded DDs shaded in blue represent outcomes for which the effects were estimated to be 
positive. A positive DD reflects either larger declines in MarketScan outcomes for the 
comparison group relative to injured workers or smaller increases for the comparison group. 
Similarly, a negative DD reflects a case in which declines were smaller for the comparison group 
relative to injured workers or increases were greater for the comparison group. Although we 
found that overall expenditures changed similarly for injured workers and the comparison group, 
we found some differences in a handful of specific diagnosis categories.  
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Table 7.5. Predicted DDs for Total Spending, Claim Lines, and RVUs, by CCS 

CCS  

Total Expenditures Total Claim Lines Total RVUs 

DD SE DD SE DD SE 

232 Sprains and strains –69.94 (24.27) –1.85 (0.28) 1.00 (0.26) 

211 Other connective tissue –162.31 (129.73) –2.98 (0.81) 0.71 (1.12) 

239 Superficial injury; contusion 105.14 (78.73) –0.03 (0.28) 0.84 (0.25) 

204 Other nontraumatic joint 345.26 (158.17) 1.87 (1.06) 6.21 (1.5) 

205 Spondylosis 156.26 (257.87) –0.21 (1.03) 1.84 (1.44) 

244 Other injuries –115.27 (193.09) –1.79 (0.73) 1.45 (0.83) 

236 Open wounds of extremities 171.58 (156.02) –0.48 (0.26) 0.92 (0.39) 

95 Other nervous system disorders –384.97 (464.82) –4.73 (1.95) 2.31 (2.57) 

259 Residual codes; unclassified –41.42 (375.22) 1.00 (0.99) 1.00 (1.29) 

225 Joint disorders and dislocations 223.81 (534.74) –0.97 (2.55) 7.84 (3.06) 

257 Other aftercare –796.20 (522.85) –2.76 (1.11) 0.22 (1.6) 

256 Medical examination 3133.21 (1933.2) 2.12 (2.08) 8.04 (2.85) 

254 Rehabilitation care –6088.88 (4792.55) –6.78 (2.55) –4.71 (3.36) 

203 Osteoarthritis 642.15 (694.47) –1.53 (2.85) 5.10 (3.47) 

229 Fracture of upper limb 78.82 (739.61) –1.54 (1.15) 6.16 (1.84) 

235 Open wounds of head; neck 941.82 (1128.49) –1.35 (0.77) 0.46 (1.05) 

212 Other bone disease 172.63 (208.67) –0.29 (2.82) 2.89 (2.78) 

2621 E-codes: Place of occurrence –155.80 (202.67) –1.94 (0.89) –1.49 (1.13) 

234 Crushing/internal injury 3011.92 (6022.03) –1.76 (1.26) 6.97 (3.22) 

230 Fracture of lower limb 844.83 (627.27) –1.27 (1.57) 1.35 (1.73) 

651 Anxiety disorders –3065.36 (1115.49) –9.16 (2.8) –8.13 (2.69) 

98 Essential hypertension 102.33 (264.48) –1.61 (1.68) –0.14 (2.35) 

84 Headache; including migraine 58.35 (201.99) –0.61 (1.87) 1.88 (1.7) 

2603 E Codes: Fall –351.42 (245.85) –1.21 (1.56) 2.36 (1.61) 

2620 E Codes: Unspecified –68.36 (278.06) –1.05 (1.09) 1.84 (1.65) 

240 Burns –523.76 (781.24) –0.19 (0.63) 0.23 (0.78) 

10 Immunizations and screening  241.83 (140.89) 0.80 (1.24) 2.62 (1.13) 

2601 E Codes: Cut/pierce –272.45 (453.79) 0.37 (1.16) 2.41 (1.64) 

238 Complications of surgical 
procedures 4478.61 (1496.61) 1.04 (2.22) 4.77 (4.19) 

197 Skin and subcutaneous tissue 
infections 204.35 (163.23) –1.46 (0.95) 0.83 (1.01) 

2612 E Codes: Overexertion –47.25 (175.18) –1.66 (1.69) 3.49 (1.72) 

231 Other fractures 7059.50 (2874.32) –3.23 (3.2) 8.03 (4.06) 

253 Allergic reactions 32.66 (133.71) –0.15 (0.85) 0.76 (1.11) 

663 Screening and history of mental 
health 570.41 (474.52) –0.68 (1.56) 0.75 (2.43) 

102 Nonspecific chest pain 171.29 (777.53) –0.11 (2) –1.38 (2.96) 

143 Abdominal hernia 643.90 (312.62) –2.13 (1.61) 0.60 (2.51) 

657 Mood disorders –493.91 (556.96) –5.81 (3.4) –8.43 (3.84) 

233 Intracranial injury 4742.29 (2416.3) 2.31 (2.46) 4.30 (2.3) 
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CCS  

Total Expenditures Total Claim Lines Total RVUs 

DD SE DD SE DD SE 
90 Inflammation & infection of eye 57.32 (34.24) –0.41 (0.4) 0.50 (0.48) 

2614 E Codes: Struck by or against –369.96 (177.92) –2.10 (1.01) 0.29 (1.29) 

251 Abdominal pain –803.65 (512.92) –3.08 (2.54) –1.36 (2.97) 

91 Other eye disorders –793.14 (616.12) –0.73 (0.75) 0.83 (1.49) 

133 Other lower respiratory diseases –52486.38 (30004.06) –3.68 (3.61) –0.08 (4.22) 

209 Other acquired deformities 418.74 (820.32) 1.39 (5.33) 8.05 (6.79) 

650 Adjustment disorders –333.21 (5066.35) 2.83 (5.84) 1.09 (12.65) 

200 Other skin disorders 54.16 (212.78) –1.19 (2.32) 1.31 (3.84) 

2611 E-codes: Natural/environment 40.12 (66.03) –1.35 (0.56) –1.10 (0.66) 

243 Poisoning by nonmedicinal subs –154.63 (280.43) –1.83 (1.17) –2.26 (1.09) 

2607 E-codes: Motor vehicle traffic 368.29 (1372.55) –3.61 (3.88) 5.34 (4.39) 

245 Syncope 438.44 (509.78) 0.72 (2.66) 2.24 (2.48) 

228 Skull and face fractures –8540.73 (6967.49) –8.92 (5.84) 0.16 (5.62) 

89 Blindness and vision defects –442.03 (274.53) –3.39 (1.96) 0.06 (2.94) 

232 + 205 –106.56 (139.99) –1.48 (1.1) 2.63 (1.05) 

232 + 239 –215.50 (171.17) –2.44 (0.81) 1.14 (0.8) 

232 + 211 116.76 (112.54) –1.60 (1.03) 5.23 (1.25) 

232 + 204 63.22 (140.79) 0.77 (1.09) 5.02 (1.2) 

232 + 244 156.04 (208.56) –2.08 (1.24) –0.03 (1.4) 

239 + 244 695.62 (562.24) –1.17 (1.15) 2.73 (1.25) 

236 + 2601 6.21 (178.98) –0.82 (0.75) 1.41 (1.3) 

239 + 236 –659.50 (497.64) –0.63 (1) 1.66 (1.23) 

211 + 239 208.73 (224.83) –1.47 (1.64) –0.05 (1.7) 

236 + 10 56.42 (247.96) 2.60 (1.39) 3.78 (3.2) 

232 + 2612 211.70 (121.27) 1.87 (1.39) 3.03 (1.37) 

211 + 204 –58.19 (558.13) –4.60 (3.04) 0.84 (4.36) 

239 + 204 166.90 (320.74) 1.11 (2.16) 1.61 (2.16) 

244 + 236 1567.85 (2661.53) –4.45 (2.99) –2.67 (6.08) 

SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014. 
NOTES: SE = standard error. Marginal effects (predicted or adjusted means) were obtained after estimation of a GLM as described 
in the text, holding all covariates at their means. All models include control described in the text. Robust standard errors are in 
parentheses. Cells shaded and bolded are statistically significant at p < 0.05; red shading indicates a negative effect, and blue 
shading indicates a positive effect. 
 

We found a greater decline in expenditures for injured workers relative to the comparison 
group among those with initial injuries in the following three categories (red values in 
Table 7.5), which represent 19 percent of the injured worker diagnoses in our sample:  

• “sprains and strains” (CCS 232, 17 percent of injured worker diagnoses in our sample) 
• “anxiety disorders” (CCS 651, 1 percent of injured worker diagnoses in our sample) 
• “E-code: struck by or against” (CCS 2614, 1 percent of injured worker diagnoses in our 

sample).  
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We found a greater decline in expenditures for the comparison group relative to injured 
workers among those with initial injuries in the following four categories, which represent 
almost 5 percent of the injured worker diagnoses in our sample:  

• “other nontraumatic joint disorders” (CCS 204, 3 percent of injured worker diagnoses in 
our sample) 

• “complications of surgical procedures” (CCS 238, 0.4 percent of injured worker 
diagnoses in our sample) 

• “other fractures” (CCS 231, 1 percent of injured worker diagnoses in our sample) 
• “abdominal hernia” (CCS 143, 0.4 percent of injured worker diagnoses in our sample).  
Overall, total claim lines either declined more or changed by the same amount for injured 

workers relative to the comparison group. Total RVUs increased for injured workers relative to 
the comparison group across 15 CCS categories and declined for two CCS categories.  

Next, we broke out effects of SB 863 on outcomes by setting and type of service within each 
CCS category. Each panel in Table 7.6 summarizes our findings for the key outcomes 
(expenditures, claim lines, and RVUs), listing the number of CCS categories in which the effects 
were positive, negative, or insignificant for each setting and type of service. The next three tables 
elaborate on one of the three panels in the table. For each service type in each figure, black dots 
indicate the overall DD, to highlight the range of estimates which vary by service type and initial 
diagnosis, and colored type indicates the diagnosis category that had DD with the largest positive 
change in terms of magnitude (blue) and the largest negative change in terms of magnitude (red) 
DD.  
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Table 7.6. Summary of SB 863 Effects, by Setting, Type of Service, and CCS Category 
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Panel A: Number of CCS categories in which the estimated effect of SB 863 on expenditures was 
Positive 0 9 5 1 5 1 5 0 2 2 2 1 3 

% of bills 0 13 8 1 6 0 7 0 5 10 3 2 18 
Negative 2 1 6 8 2 8 11 9 6 4 14 10 3 

% of bills 2 2 7 29 19 16 32 32 27 23 43 45 1 
Insignificant 63 56 55 46 59 57 50 57 58 60 50 55 60 

% of bills 98 85 85 70 75 83 60 68 68 68 55 53 81 

Panel B: Number of CCS categories in which the estimated effect of SB 863 on claim lines was 
Positive 1 8 25 2 2 0 0 0 4 3 2 0 32 

% of bills 2 6 49 1 4 0 0 0 9 2 2 0 68 
Negative 5 3 1 9 12 34 17 12 3 18 23 17 8 

% of bills 24 6 2 38 41 76 49 35 2 46 57 46 13 
Insignificant 56 55 40 44 52 32 49 54 59 45 41 49 26 

% of bills 74 89 49 61 55 24 51 65 89 52 41 54 19 
Panel C: Number of CCS categories in which the estimated effect of SB 863 on RVUs was 
Positive 0 12 14    2 31 2  7  44 

% of bills 0 37 34    1 75 2  22  87 
Negative 0 2 2    13 0 0  2  2 

% of bills 0 1 3    40 0 0  6  0.2 
Insignificant 31 52 50    51 35 16  55  18 

% of bills 100 62 63    60 25 98  77  13 
SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014.  
NOTE: Full results are available in Appendix D. 
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Figure 7.4 expands on Panel A in Table 7.6, which tell us the following about expenditures: 
The majority of bills in the data set did not change inpatient expenditures, which are typically the 
largest driver of spending.1 The figure shows this with a black dot at about $35. Expenditures 
declined for only two CCS categories—“anxiety disorders” (CCS 651), which had the largest 
decline among inpatient services, and “E-codes: struck by or against” (CCS 2614). The range of 
estimates of inpatient expenditures was from positive values that were statistically 
indistinguishable from zero and a decline of $1,143 among those with anxiety disorders. Other 
inpatient expenditures increased in nine CCS categories and decreased in two, covering 
approximately 15 percent of all bills. Estimates of other inpatient expenditures ranged from a 
decline of $181 for “residual codes; unclassified” (CCS 259) to an increase of $727 for 
“intracranial injuries” (CCS 233). Similarly, the estimated effect of SB 863 on outpatient 
expenditures was statistically insignificant across 85 percent of all bills and ranged from a 
decline of $377 for “co-occurring superficial injuries or contusion” (CCS 239) to an increase of 
$344 for “abdominal hernia” (CCS 143). There was little variation in magnitude of the effects 
SB 863 on expenditures on anesthesia, DME, drugs, medicine, pathology, prosthetics and 
orthotics, and radiology services even though a larger fraction of the CCS categories were 
statistically significant. For 11 CCS categories (representing 32 percent of bills), the E&M 
expenditures declined. The overall DD for E&M expenditures was about –$17, but this ranged 
from –$178 for “mood disorders” (CCS 657) to $229 for “adjustment disorders” (CCS 650). The 
overall DD for surgical expenditures was –$4, but ranged from –$192 for “anxiety disorders” 
(CCS 651) to $18 for “sprains and strains” co-occurring with “other nontraumatic joint 
disorders” (CCS 232 and 204). Interestingly, there were no diagnosis categories for which 
expenditures consistently increased or consistently decreased across all service types. However, 
among initial injuries that were “sprains and strains” (CCS 232), expenditures declined for 
anesthesia, DME, E&M, medicine, pathology, prosthetics/orthotics, radiology, and surgery and 
increased for other. Expenditures increased significantly for other inpatient, DME, E&M, 
radiology, and other for those in “medical evaluation and examination” (CCS 256), but declined 
for prosthetics and orthotics.  

 
1 National health spending in 2007: slower drug spending contributes to lowest rate of overall growth since 1998 
(Hartman et al., 2009). 
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Figure 7.4. Range of SB 863 Effects on Expenditures, by Setting, 
Type of Service, and CCS Category 

SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014. 
NOTES: Full results are available in Appendix D. Red boxes represent the largest statistically significant estimated 
decline in expenditures, and blue triangles represent the largest statistically significant increases in expenditures. The 
corresponding diagnosis categories have been added to label these points. When none of the diagnosis categories in 
a service category had statistically significant estimates, the square and/or box are set to zero, with no labels. 

Figure 7.5 and Panel B of Table 7.6 similarly address total claim lines. For the vast majority 
of diagnoses, claim lines declined or did not change significantly for all service types, except 
outpatient and other. Here we highlight diagnoses that did not follow this pattern. Claim lines for 
inpatient services increased for only one diagnosis category, “complications of surgical 
procedures or medical care” (CCS 238). Notably, claim lines for this diagnosis category also 
increased for other inpatient, outpatient, and other services. Claim lines for DME increased for 
“spondylosis” (CCS 205) and “sprains and strains” co-occurring with “other traumatic injuries” 
(CCS 232 and 204), both of which also had increases in claim lines among in pathology and 
other services. Claim lines declined for about 2 percent of bills for outpatient services, which 
were among those with “residual code” diagnoses (CCS 259). Claim lines for other services 
increased for about 68 percent of bills and declined for only 13 percent. Figure 7.5 shows the 
range of estimated effects across the different diagnosis categories.  
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Figure 7.5. Range of SB 863 Effects on Claim Lines, by Setting,  
Type of Service, and CCS Category 

 

SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014.  
NOTES: Full results are available in Appendix D. Red boxes represent the largest statistically significant estimated 
decline in expenditures, and blue triangles represent the largest statistically significant increases in expenditures. The 
corresponding diagnosis categories have been added to label these points. When none of the diagnosis categories in 
a service category had statistically significant estimates, the square and/or box are set to zero, with no labels. 

Finally, Figure 7.6 and Panel C of Table 7.6 summarize effects on RVUs. In the majority of 
cases, RVUs either increased or did not change significantly. There were no systematically 
significant changes for inpatient hospital and pathology services. For other inpatient services, 
RVUs increased for about 37 percent of cases, with the largest increase of almost 3 percent for 
joint disorders and dislocations (CCS 225), but did decrease by 0.5 to 1.16 for two categories: 
“poisoning” and “rehabilitation care” (CCS 243 and 254, respectively). The pattern for outpatient 
services was similar: About 34 percent of cases have increased RVUs (largest was 
“complications of surgical procedures” (CCS 238), which increased by 2.51, and decreased 
RVUs for only two categories: “sprains and strains” co-occurring with “other injuries and 
conditions due to external causes ” (CCS 232 + 244) and “residual codes; unclassified” 
(CCS 259). RVUs for E&M services declined in about 40 percent of cases by up to 2.72 but 
increased by more than 4 for “adjustment disorders” (CCS 650). Services for medicine mostly 
increased (75 percent of cases) and did not decrease significantly for any clinical category; the 
largest increase was 4.76 for “other acquired deformities” (CCS 209). There were mostly no 
changes for radiology services (71 percent of cases), but charges increased by as much at 0.80 
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for “residual codes” (CCS 259) and decreased by 0.19 for “open wounds of head, neck, and 
trunk” (CCS 235). RVUs increased for the majority of clinical categories for other services 
(87 percent), by up to 0.55 for “other nervous system disorders” (CCS 95). 

Figure 7.6. Range of SB 863 Effects on RVUs, by Setting, Type of Service, and CCS Category 

 

SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014.  
NOTES: Full results are available in Appendix D. Red boxes represent the largest statistically significant estimated 
decline in expenditures, and blue triangles represent the largest statistically significant increases in expenditures. The 
corresponding diagnosis categories have been added to label these points. When none of the diagnosis categories in 
a service category had statistically significant estimates, the square and/or box are set to zero, with no labels. 
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Second, approximately 3 percent of total bill lines in the WCIS data from 2011 to 2014 did 
not list any diagnoses. Although diagnoses are not always reported for all bill types, there is a 
possibility that unreported diagnoses in WCIS may bias our results.  

Third, there may be measurement error in how injured workers’ initial diagnoses are flagged. 
In particular, the injury may change from the first encounter either because more visits and/or 
tests are needed to ascertain the correct diagnosis or diagnoses or because injured workers are 
being treated for other, perhaps unrelated, conditions. As noted earlier, our outcome measures 
correspond only with those associated with the primary CCS condition categories as noted from 
the date of injury to up to seven days after that date. For example, expenditures over the 12 
months correspond only with those related to the primary CCS conditions identified during the 
index period. This approach may underestimate expenditures if we are excluding expenditures 
from related encounters that are pertinent to the injury. In sensitivity checks, we examined claim 
lines and RVUs for all care received during the 12-month period following the index period and 
found results qualitatively similar to those reported here. 

Fourth, there may have been changes in cost sharing over time among our comparison group 
that could have affected utilization of care. If such changes reduced utilization, particularly at the 
intensive margin (with patients receiving care requesting fewer services per visit), there might 
have been a greater decline for our comparison group than among the injured workers. This 
would bias our DD toward zero, meaning that the true effect of SB 863 might be larger than what 
we found.  

Finally, we found a significant reduction ($17 million) in payments for liens for 2011 to 2013 
injuries within 12 months of injury. It is not clear whether this reduction reflects an actual 
reduction in services furnished to injured workers. Other research found a reduction in liens 
associated with the implementation of SB 863, but it is not clear whether the services that would 
have previously been provided under a lien were ultimately provided to injured workers. 

Discussion 

In this chapter, we used a statistical approach common in the policy evaluation literature to 
try to identify a causal relationship between the enactment of SB 863 and medical expenditures 
and utilization. Overall, we found no evidence that SB 863 increased expenditures; expenditures 
for injured workers may have declined more than those for statistically similar comparisons, but 
this difference was not statistically significant (see Table 7.3). However, we found that 
expenditures declined more for injured workers relative to the comparison group for the 
following settings or types of service: anesthesia, drugs, E&M, medicine, pathology, radiology, 
and surgery (see Figure 7.1). Other inpatient hospital expenditures increased more for injured 
workers than for the comparison group. There was little variation in the overall null finding 
across diagnosis or CCS categories (see Table 7.5).  
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We found evidence of a decline in total claim lines (Table 7.3) for injured workers relative to 
the comparison group consistent across diagnoses (see Table 7.5). Overall, injured workers had 
almost 1.5 fewer bill lines after SB 863 than the comparison group did. There was some variation 
across clinical settings and types of service, however. For example, the number of claim lines 
increased for injured workers relative to the comparison group for other inpatient, outpatient, 
pathology, and other services (see Figure 7.2).  

Overall, total RVUs increased, suggesting that even though the number of claim lines may 
have decreased more for injured workers, the practitioner intensity per injury increased (see 
Table 7.3). Notably, however, total RVUs declined more for injured workers for E&M and 
surgery services (see Figure 7.3). 

In most cases, the findings across the different outcomes were consistent. For example, if 
expenditures declined (increased) for injured workers after SB 863, declines (increases) in the 
number of bill lines and RVUs could occur, which is what we observed for other outpatient, 
anesthesia, drugs, E&M, and surgery services. For medicine and radiology, expenditures and 
claim lines declined, but RVUs increased. 

Looking across estimates within clinical service type and clinical diagnosis, we found several 
notable patterns. For “sprains and strains” (CCS 232)—the most common clinical diagnosis—
expenditures and claim lines declined overall and RVUs increased. However, declines in 
expenditures were greatest for E&M and medicine services and actually increased for other 
services. Claim line declines typically matched this pattern but increased for outpatient services, 
for which there was no significant change in expenditures. RVUs increased for other inpatient, 
outpatient, medicine, and other services. When “sprains and strains” co-occurred with “other 
injuries,” expenditures did not change overall; claim lines largely did not change; but RVUs 
increased after SB 863.  

For several service types, expenditures, claim lines, and/or RVUs declined for mental health 
diagnoses, including “anxiety disorders,” “mood disorders,” and “adjustment disorders.” 
Expenditures increased for “adjustment disorders” for E&M services only. Our findings suggest 
that a more nuanced interpretation of changes is needed because changes in expenditures, 
physician practices, billing, and intensity were not uniform across all injuries or health care 
settings.  

Our analysis focuses on services furnished within 12 months of injury. One possibility is that 
services are being furnished later after injury for more recent (post–SB 863) injuries. If this is the 
case, we may identify a reduction in WC utilization and spending when, in fact, these services 
are being delayed into another injury year. Future research should focus on the temporal 
dimension of when services are furnished and replicate the analyses in these chapters for injuries 
of different vintages.  
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8. Summary and Recommendations 

SB 863 contained several provisions that touch on different aspects of the medical care in the 
WC system, including changes to fee schedules, MPNs, medical-legal evaluations, the dispute-
resolution process, and IMR. Together, the number and magnitude of these changes had the 
potential to significantly affect volume of and spending on medical services. 

This research aimed to evaluate how the SB 863 provisions affected medical treatment. It ties 
together analyses of specific SB 863 provisions with “consolidated” analyses on the net impact 
of SB 863 provisions to accomplish this goal. The primary empirical data for our analyses was 
WCIS for services provided from 2007 to 2015, although we used qualitative methods and data 
to address some specific research questions. Chapter 2 highlights several of the advantages and 
disadvantages of the WCIS data in detail. In short, there are some concerns about the 
completeness and timeliness of the WCIS data that we used for this research. 

Descriptive Statistics 

We found that the number of injuries per year remained constant through the SB 863 
implementation period. In aggregate, total utilization and spending also remained fairly constant 
when measuring these outcomes within the first 12 months after injury from before to after the 
implementation of key SB 863 provisions. We did find significant changes in specific service 
categories, with marked increases in spending on E&M services (RBRVS fee-schedule changes 
increased payment rates) and declines in laboratory and pathology service utilization and 
payments (again reflecting RBRVS changes). We found some changes that were not anticipated, 
for example, increases in spending within 12 months of injury on physical medicine services.  

The distribution of spending across service categories changed over time as a result of 
RBRVS implementation and, specifically, shifted toward E&M services. Spending on E&M was 
steady through 2013 at approximately 28 percent of all payments in the year of injury and 10 to 
15 percent of all payments in the four years following the injury. In 2014, spending on E&M 
increased to nearly 30 percent of total payments in the year of injury and to approximately 
35 percent by 2015. We found that two-thirds of this growth could be attributed to RBRVS 
changes and the rest to an increase in E&M service utilization. However, the bulk of the increase 
in utilization appears to have been due to consultation visits that were billed as office visits in 
2014 because consultation visits were no longer paid under RBRVS. In net terms, the number of 
total office visits, including observation visits that had been billed using different codes from 
“other office visits” prior to RBRVS, declined for most specialties, particularly for surgeons and 
chiropractors.  
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Resource-Based Relative Value System 

Stakeholder interviews and our technical advisory group indicated that, for the most part, 
RBRVS implementation went smoothly. Our analyses of WCIS data related to RBRVS focused 
on changes in utilization and spending that were due to implementation of RBRVS. We found 
that some specialties—occupational medicine, physical therapist, physical medicine, 
occupational therapy, and single-specialty clinics—increased their shares of total WC payments 
from 2013 to 2014. Other specialties—surgery, radiology, anesthesiology, behavioral health, and 
neurology—had smaller shares of total WC spending in 2014 than in 2013. We examined the 
effect of bundling reports into E&M visits and found that the volume of 99080 reports with 
payments fell 92 percent and that payments for the reports fell 99 percent from 2013 to 2014, 
suggesting that the payments for most reports were bundled into the payment for the E&M visit. 

Other Fee-Schedule Issues 

We analyzed trends in inpatient utilization. OSHPD data indicated that WC inpatient stays 
declined 12.6 percent from 2012 to 2014 and that the average allowance per discharge increased 
8.7 percent from 2012 to 2014. We cannot assess whether this change is attributable to actual 
increases in the severity of WC inpatients or to improved reporting of CCs and MCCs that 
resulted in patients being assigned to higher severity levels without a real change in severity. We 
did not find evidence that the pass-through for complex spinal surgery might be a factor in the 
decline in the number of WC complex spinal surgeries from 2012 to 2014. 

We analyzed potential alternatives to the current policies for OMFS facility fees for ASC 
surgical services. We found that considerable billing for secondary surgical procedures is 
packaged into the C-APC payments and that, in the estimated aggregate, allowances are lower 
under the C-APCs than without the C-APCs. Our comparison of allowances under the 2016 
OPPS rules with C-APCs with the allowances under the Medicare ASC fee-schedule estimates, 
total OMFS allowances using the 2016 OPPS rules with C-APCs, will be 138 percent of the 
Medicare fee schedule for ASC services. In the long run, DWC should consider replacing the 
OPPS-based fee schedule with an ASC-based fee schedule. 

We reviewed the medical-legal fee schedule and found that the $250 per hour used to 
determine the medical-legal allowances is significantly higher than the fully transitioned 2017 
allowances for E&M services that consist of similar activities. Although this might lead to the 
conclusion that no changes are needed in the medical-legal fee schedules until the RBRVS fee-
schedule levels catch up to the medical-legal fee schedule, we have concluded that would not be 
appropriate in light of the increase in the number of ML 104 evaluations and the number of units 
per evaluation. Despite these increases, the number of subsequent follow-up evaluations has also 
increased significantly. Taken together, the trends suggest that DWC should consider 
restructuring the allowances for extraordinarily complex evaluations.  
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Changes in the Medical Necessity Dispute-Resolution Process 

Following the completion of our analyses on this topic, SB 1160 (Mendoza) made additional 
changes to the medical necessity dispute-resolution process that are intended to reduce the 
administrative burden and streamline the UR process. These changes address many of the 
concerns that we identified through our interviews with stakeholders. 

Overall Effects on Health Care Spending and Utilization 

In this consolidated analysis, we used a common statistical approach used in the policy 
evaluation literature to try to identify a causal relationship between the enactment of SB 863 and 
medical expenditures and utilization. Overall, we found no evidence that SB 863 resulted in 
greater expenditures; expenditures for injured workers may have declined more than those for 
statistically similar comparisons, but this difference was not statistically significant. However, 
we found that expenditures declined more for injured workers than for the comparison group for 
the following settings and types of services: anesthesia, drugs, E&M, medicine, pathology, 
radiology, and surgery. Other inpatient hospital expenditures increased more for injured workers 
than for the comparison group. There was little variation in the overall null finding across 
diagnosis or CCS categories.  

We found evidence of a decline in total claim lines for injured workers relative to the 
comparison group consistent across diagnoses. Overall, injured workers had almost 1.5 fewer bill 
lines after SB 863 than did controls. There was some variation across clinical settings and types 
of services, however. For example, the number of claim lines increased for injured workers 
relative to the comparison group for other inpatient, outpatient, pathology, and other services.  

Overall, total RVUs increased, suggesting that, even though the number of claim lines may 
have decreased more for injured workers, the practitioner intensity per injury increased. Notably, 
however, total RVUs declined more for injured workers for E&M and surgery services. 

In most cases, the findings across the different outcomes were consistent. For example, if 
expenditures declined (increased) for injured workers after SB 863, we would perhaps expect to 
see declines (increases) in the number of bill lines and RVUs, which is what we observed for 
other outpatient, anesthesia, drugs, E&M, and surgery services. For medicine and radiology, 
expenditures and claim lines declined, but RVUs increased. 

Recommendations 

The preceding chapters have made specific suggestions, among which the following are 
notable: 

• For ambulatory surgery facility services, DWC should consider replacing the OPPS-
based fee schedule with an ASC-based fee schedule. 
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• For medical-legal services, consider converting the allowance for an extraordinarily 
complex evaluation into a flat rate based on the complexity of the issues the evaluator 
needs to address. 

• For medical-legal services, consider establishing policies that provide incentives for 
completing high-quality reports that address the issues outlined in the cover letter(s) from 
the parties requesting the evaluation. 

We also made several general recommendations highlighting the importance of ongoing 
monitoring to identify potential anticipated and unanticipated effects of SB 863 and other 
changes in the California WC system:  

• Continue to monitor trends in utilization and spending for different medical service 
categories. 

• Monitor trends in work-related outcomes for injured workers.  
• Pursue additional analyses comparing changes in outcomes for California injured workers 

to those for comparison groups, possibly including injured workers in other states or 
patients in California with injuries that are not work-related. 

Changes to the WCIS data reporting requirements and structure in 2016 will complicate many of 
the analyses of trends over time. In this report, we integrated data for approximately 40 percent 
of WCIS medical bills that could not be linked to JCNs into our analyses when possible. On 
April 6, 2016, DIR began accepting WCIS data submitted in the new 5010 format. Data suppliers 
cannot submit records to WCIS without a JCN. Suppliers may, in some cases, adjust their 
processes or efforts to obtain the correct JCN, but in other cases, records describing medical 
services either may not be reported or may be rejected when a JCN is not immediately available. 
As of this writing, we expected that utilization would decline significantly beginning in calendar 
year 2016 because of this change and caution against interpreting this change as a reduction in 
medical utilization or spending. Additional analysis will help put any changes from the old to 
new data reporting format in context. 
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A. Comparing Injured Workers With and Without JCNs 

Figure A.1. Mean Spending and Utilization for All Medical Services 
per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.2. Mean Spending and Utilization of Drugs per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.3. Mean Spending and Utilization of Evaluation and Management 
Services per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.4. Mean Spending and Utilization of Medicine per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.5. Mean Spending and Utilization of Laboratory or Pathology Services 
per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.6. Mean Spending and Utilization of Radiology per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.7. Mean Spending and Utilization of Surgery per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.8. Mean Spending and Utilization of Outpatient Services 
per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.9. Mean Spending and Utilization of Anesthesia per Injury, 
by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.10. Mean Spending and Utilization of DME per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.11. Mean Spending and Utilization of Prosthetic and Orthotic Devices per Injury, by Injury 
Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.12. Mean Spending and Utilization of Other or Unknown Services 
per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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Figure A.13. Mean Spending and Utilization of Inpatient Hospital Stays 
per Injury, by Injury Year and Service Year 

 

 
SOURCE: RAND analysis of 2010–2015 WCIS data. Each injury is identified using a JCN or a combination of claim 
administrator claim number, insurer ID, and date of injury. Totals for 2015 may be underestimated because of 
reporting delays. Utilization and spending are means for injuries with nonzero utilization or spending. 
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B. Supplemental Information for Chapter 5  

Inpatient Hospital Services  

The MS-DRGs used to classify inpatient hospital stays provide up to three severity levels for 
specific conditions and procedures. For example, hip replacements are assigned to one of two 
MS-DRGs—Major Joint Replacement or Reattachment of the Lower Extremity—depending on 
whether the patient has an MCC (MS-DRG 469) or other CCs or no CCs (MS-DRG 470). Other 
MS-DRG groupings differentiate between MCCs, CCs, and no CCs. The base MS-DRG 
combines the severity levels into a single grouping. Table B.1 lists the top 20 base MS-DRGs in 
2012 in terms of number of discharges or estimated allowances. There are 26 top base MS-DRGs 
in total. The MS-DRGs that are combined into the base MS-DRG are shown in first column. In 
2012, these base MS-DRGs accounted for 70 percent of WC discharges and 79 percent of 
allowances. Base MS-DRGs in Major Diagnostic Category 8, Diseases and Disorders of the 
Musculoskeletal System and Connective Tissue, accounted for 90 percent of the discharges in 
the top base MS-DRGs. The allowance-to-cost ratio for each MS-DRG either remained the same 
or increased from 2012 to 2014, with the overall ratio across the top base MS-DRGs increasing 
from 1.07 to 1.14.  
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Table B.1. Top 20 Base MS-DRGs in Volume or Payments in 2012: 
Volume, Payments, and Estimated Allowance-to-Cost Ratios, 2012–2014 

Base 
MS-DRG Description 

2012 2013 2014 

Total 
Discharges 

Total 
Allowances 

($000s) 
ATC 
Ratio 

Total 
Discharges 

Total 
Allowances 

($000s) 
ATC 
Ratio 

Total 
Discharges 

Total 
Allowances 

($000s) 
ATC 
Ratio 

469, 470 Major joint replacement or reattachment 
of lower extremity  

2,646 59,307 1.1 2,649 60,981 1.1 2,698 64,183 1.2 

459, 460 Spinal fusion except cervical  2,202 98,692 1.0 2,037 91,527 1.1 1,745 80,889 1.1 

490, 491 Back and neck proc except spinal fusion  1,848 24,376 0.9 1,737 23,801 0.9 1,440 20,975 0.9 

471, 472, 473 Cervical spinal fusion  1,515 37,458 1.0 1,403 35,104 1.0 1,270 33,495 1.1 

453, 455, 456 Combined anterior/posterior spinal fusion  772 56,679 1.1 675 51,716 1.1 632 50,306 1.3 

492, 493, 494 Lower extremity and humerus 
procedures except hip, foot, and femur  

750 13,104 1.0 714 13,514 1.0 642 13,184 1.0 

551, 552 Medical back problems  457 4,565 1.2 385 4,064 1.1 409 4,329 1.1 

466, 467, 468 Revision of hip or knee replacement  411 13,337 1.1 406 13,627 1.1 403 14,315 1.1 

602, 603 Cellulitis  354 3,380 1.3 313 3,072 1.3 322 3,139 1.3 

483, 484 Major joint/limb reattachment procedure 
of upper extremities  

332 7,830 1.1 291 7,230 1.1 306 8,616 1.3 

495, 496, 497 Local excision & removal internal fixation 
devices except hip and femur  

311 4,667 1.0 266 4,194 1.1 246 4,348 1.0 

480, 481, 482 Hip and femur procedures except major 
joint  

238 4,986 1.0 252 5,241 1.0 252 5,506 1.0 

907, 908, 909 Other operating room procedures for 
injuries  

203 4,634 1.1 199 4,397 1.2 195 4,996 1.2 

488, 489 Knee procedures without diagnosis of 
infection  

194 3,036 0.9 217 3,494 1.0 184 3,043 0.9 

500, 501, 502 Soft tissue procedures  194 2,970 1.1 165 2,484 1.1 134 2,290 1.2 

510, 511, 512 Shoulder, elbow or forearm procedures 
except major joint procedures  

190 2,564 1.0 189 2,929 0.9 158 2,598 1.0 

906 Hand procedures for injuries  189 2,389 0.9 173 2,484 1.0 143 2,112 1.2 

28, 29, 30 Spinal procedures  187 5,203 1.1 199 5,895 1.1 162 5,225 1.1 

513, 514 Hand or wrist procedures, except major 
thumb or joint procedures  

158 2,014 1.0 140 1,747 1.2 156 2,072 1.2 
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Base 
MS-DRG Description 

2012 2013 2014 

Total 
Discharges 

Total 
Allowances 

($000s) 
ATC 
Ratio 

Total 
Discharges 

Total 
Allowances 

($000s) 
ATC 
Ratio 

Total 
Discharges 

Total 
Allowances 

($000s) 
ATC 
Ratio 

463, 464, 465 Wound debridement & skin graft except 
hand, for musculoskeletal–Connective 
Tissue Disorder  

147 5,088 1.0 161 6,482 1.0 147 5,941 1.1 

856, 857, 858 Postoperative or posttraumatic  
infections with operating room procedure  

131 3,630 1.3 116 3,050 1.2 122 3,353 1.1 

927, 933 Extensive/full thickness burns with 
mechanical ventilator more than 96 hrs 

108 6,342 1.2 134 8,972 1.2 95 7,715 1.4 

25, 26, 27 Craniotomy & endovascular intracranial 
procedures  

79 3,834 1.0 55 3,022 1.0 54 2,554 1.0 

456, 457, 458 Spinal Fusion except cervical with spinal 
curvature/malignancy/infection or 9+ 
fusions  

50 3,819 1.1 61 5,038 1.0 50 4,462 1.1 

3 Extracorporeal membrane oxygenation  
or tracheostomy with mechanical 
ventilation more than 96 hrs or  
diagnosis except face, mouth, and neck 
with major operating room procedure  

48 12,240 1.1 45 12,591 1.2 40 11,988 1.0 

957, 958, 959 Other operating room procedures for 
multiple significant trauma  

40 3,773 1.0 37 4,805 1.0 32 3,535 1.0 

Subtotal  
 

13,754 389,916 1.06 13,019 381,461 1.08 12,037 365,169 1.14 

Percentage of total  70 79  70 78  70 78  

All discharges  19,712 493,250 1.07 18,663 491,194 1.08 17,210 468,149 1.14 

SOURCE: RAND analysis of OSHPD data. 
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Ambulatory Surgery Center Facility Services  
Chapter 5 provides results from our simulations of alternative fee-schedule policies for ASC 

facility services. In this section, we provide a detailed explanation of the data and methodology 
for the simulations.  

Our estimate draws on 2014 billing data for ASC facility services from WCIS. An advantage 
of using these data is that most codes that were used to bill for 2014 services can be used to price 
2016 allowances; only codes that were deleted in 2014 or 2015 need to be crosswalked into 2016 
CPT codes.1 A disadvantage is the incompleteness of the data.  

For purposes of modeling estimated payments:  

• We used the 2014 WCIS bills reported for surgical services by ASCs.  
• For volume counts for each service (CPT code), we included the units for services billed 

by ASCs in 2014 for which the paid amount was greater than 0.  
• We allocated utilization for 2014 codes that were deleted in 2015 or 2016 into their 2016 

replacement codes using the CPT crosswalk files produced as part of the annual RBRVS 
update.  

In modeling payments based on the OPPS, we estimated the facility allowances for each 
ASC bill for a surgical service on a line-item basis: 

• Multiplier. We applied a 0.808 multiplier (which accounts for high cost outliers in the 
average payment) to a geographically adjusted OPPS CF based on a 60 percent labor-
related share.  

• 2014 payment rules. To establish a baseline payment, we modeled ASC payments on 
payment rules that were implemented September 1, 2014, and remained in effect until 
December 15, 2016. We term these 2015 rules. Surgical services were defined consistent 
with the CPT surgery code range 10021–6999, plus two alphanumeric HCPCS codes 
comparable with CPT surgery codes: G0413 and G0260. We priced the surgical codes 
and any other line items on the bills that had one of the following status indicators (SIs): 
N, Q1, Q2, Q3, G, H, K, R, or U. We applied the 2015 packaging rules to determine 
whether line items with Q1 and Q2 indicators were separately payable or bundled into the 
payment for the primary procedure and whether procedures with a Q3 indicator should be 
assigned to a composite APC. We applied the discounting rules for multiple surgical 
procedures. The allowance for items that are separately payable under the OPPS is the 
APC relative weight times the geographically adjusted CF times 0.808 times the 
discounted units of service. The CF ($87.76) is the 2015 CF adjusted by the estimated 
average hospital wage index (1.35).  

• 2016 OPPS payment rules. Effective December 15, 2016, DWC adopted Medicare’s 
2016 OPPS rules, which we term 2016 rules. To estimate OPPS allowances based on the 

 
1 Because the revised payment policies for hospital outpatient services were not implemented until September 1, 
2014, ASCs continued to bill services using the pre-2014 codes for most of the year. We crosswalked these codes 
into their 2014 equivalents. In addition, 125 codes used in 2014 required crosswalking to 2016 codes. We used the 
RBRVS crosswalk files to estimate utilization counts for the 2016 codes that replaced the deleted 2014 codes. 
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C-APCs under the 2016 rules, we applied the 2016 OPPS packaging rules and 
discounting rules for procedures in which the multiple procedure reduction applied. With 
few exceptions, all services provided on the same ASC bill as a device-intensive 
procedure (SI [u] = J1) APC are included in the allowance. The allowance for items that 
are separately payable under the OPPS is the APC relative weight times geographically 
adjusted CF times 0.808 times units of service. The CF ($92.47) is the 2016 CF updated 
for inflation and adjusted by the estimated average hospital wage index (1.35).  

• 2016 OPPS payment rules without C-APCs. We used Addendum B to the “CY2016 Final 
Rulemaking OPPS Relative Weights without C-APC Methodology for ASC Ratesetting” 
to change the OPPS relative weight for the J1 procedure codes (see CMS, 2016a). We 
assigned SI to equal T (for major surgical procedures) to these codes and applied the 
other 2016 OPPS payment rules.  

• ASC fee schedule. In modeling what OMFS allowances would be in 2016 if they were 
based on Medicare’s ASC fee schedule, we used the expanded surgery definition for 
approved ASC procedures in Addendum AA and the Addendum BB list of ancillary 
procedures that are considered an integral part of the surgical procedure (see CMS, 
2016a). Each listed procedure has a payment rate based on its APC classification that, in 
the case of office-based procedures, is capped at the PE for nonfacility settings. We 
multiplied the payment rate by 1.4197 (determined as a 1.20 multiplier times an average 
GAF of 1.1831). The GAF is a weighted average determined by applying the wage index 
applicable to the California ASCs in the Medicare ASC supplier-specific impact file and 
a 0.50 labor-related share.  

Prior to December 15, 2016, the OMFS defined surgical services consistent with the CPT 
surgery code range 10021–69999. The rule effective December 15, 2016, expanded the 
definition to be more consistent with Medicare’s definition. Medicare’s definition includes 
temporary codes for surgical procedures that have not been incorporated into the CPT codebook 
and invasive cardiology procedures. The OMFS definition is not limited to Medicare-approved 
ASC procedures. This change was made after our analyses were completed. However, we 
estimate that the expanded definition would have negligible effect on the total allowances. 
Previously, we had modeled the expanded definition by adding codes outside the CPT surgical 
range that are either listed in Addendum AA (approved ASC surgical procedures) or EE 
(excluded surgical procedures) of the rulemaking files for the ASC fee schedule to our 
simulation of 2016 payment rules without the C-APCs (see CMS, 2016a). In that simulation, the 
expanded definition increased estimated allowances by 0.02 percent.  

We compared the current allowances with the allowances for the alternative payment 
scenarios. Our overall results are summarized in Chapter 6. Table B.2 summarizes the results for 
the top 25 ASC procedures by allowances in 2014 under the OPPS alternatives. These 
procedures accounted for 57 percent of total allowances in 2014.  

The OPPS SIs affect how a service is paid. The pertinent indicators are:  

• SI T identifies significant procedures that are subject to multiple procedure discounting. 
There is a separate APC payment for these procedures. The volumes shown are 
discounted units of service.  
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• SI S identifies procedures that are not discounted when performed with other procedures. 
There is a separate APC payment for these procedures.  

• SI J1 identified primary procedures under the C-APC OPPS classifications. With few 
exceptions, all services on the claim are packaged with the primary J1 procedure. For J1 
procedures, the discounted units reflect the number of C-APCs for which the procedure 
was the primary procedure. The discounted units for procedures with other SI indicators 
under the C-APC alternative reflect the services that were not on a claim with a J1 
primary procedure and were paid a separate APC payment.  

• SI Q2 codes are packaged when billed on the same date as a procedure with SI T. 
Otherwise, a separate APC payment is made. The volumes are shown for the services that 
are separately payable.  

The difference in discounted units between the allowances under the 2015 rules and the 2016 
rules with C-APCs indicate the effects of the changes in the packaging rules under the C-APCs. 
The major reason for the changes in the arthroscopy codes is the change in the APC assignments 
for these codes under the 2017 rules. Table B.2 summarizes the changes for the highest volume 
codes in the discounted units and total allowances. Table B.3 summarizes shows the APC 
relative weights under each alternative. The difference between the 2016 rules with C-APC and 
the 2016 rules without C-APC for the SI J1 procedures reflects the added value for the more 
extensive packaging under the C-APC. The relative weights without C-APC are used, with an 
adjustment factor for ASC budget neutrality, to set the relative weights under Medicare’s ASC 
fee schedule (Table B.4).  
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Table B.2. Comparison of Allowances Under Alternative Outpatient Prospective Payment System 
Scenarios for 25 Top Procedures in Total 2014 Allowances 

HCPCS HCPCS Short Description 

2014 Allowances 

 

2016 Allowances With C-APC 

 

2016 Allowances Without C-APC 

SI Units 
Discounted 

Units 

Total 
Allowances 

($000s) SI 
Discounted 

Units 

Total 
Allowances 

($000s) SI 
Discounted 

Units 

Total 
Allowances 

($000s) 
29824 Shoulder arthroscopy/surgery T 1,350 1,020 4,237  T 537 1,304  T 1,020 2,475 
29827 Arthroscop rotator cuff repr T 1,343 953 3,958  J1 1,206 6,073  T 953 4,292 
29881 Knee arthroscopy/surgery T 1,906 1,523 3,203  T 1,397 3,392  T 1,523 3,697 
64483 Inj foramen epidural l/s T 5,310 4,730 3,092  T 4,728 2,804  T 4,730 2,805 
29823 Shoulder arthroscopy/surgery T 802 685 2,846  T 527 1,281  T 685 1,663 
64721 Carpal tunnel surgery T 1,683 1,349 1,822  T 1,344 1,897  T 1,349 1,904 
62311 Inject spine lumbar/sacral T 2,736 2,657 1,737  T 2,655 1,575  T 2,657 1,576 
29880 Knee arthroscopy/surgery T 945 806 1,694  T 750 1,821  T 806 1,956 
63650 Implant neuroelectrodes S 344 344 1,553  J1 148 787  T 344 1,359 
63685 Insrt/redo spine n generator S 85 85 1,429  J1 83 2,248  T 85 1,201 
29822 Shoulder arthroscopy/surgery T 737 624 1,313  T 373 904  T 624 1,515 
29888 Knee arthroscopy/surgery T 285 177 1,124  J1 275 1,969  T 177 1,133 
64635 Destroy lumb/sac facet jnt T 811 702 1,058  T 701 990  T 702 990 
29807 Shoulder arthroscopy/surgery T 271 246 1,020  J1 234 1,178  T 246 1,106 
62310 Inject spine cerv/thoracic T 1,525 1,477 965  T 1,478 876  T 1,477 876 
29876 Knee arthroscopy/surgery T 488 447 941  T 432 1,048  T 447 1,086 
49505 Prp i/hern init reduc >5 yr T 372 358 907  T 357 944  T 358 947 
23430 Repair biceps tendon T 258 237 875  J1 217 1,093  T 237 1,068 
20680 Removal of support implant Q2 478 478 810  Q2 478 685  Q2 478 685 
29848 Wrist endoscopy/surgery T 454 384 807  T 381 562  T 384 566 
64493 Inj paravert f jnt l/s 1 lev T 1,356 1,111 726  T 1,111 926  T 1,111 926 
29828 Arthroscopy biceps tenodesis T 298 172 713  J1 100 504  T 172 773 
26055 Incise finger tendon sheath T 653 551 672  T 550 810  T 551 812 
29875 Knee arthroscopy/surgery T 358 316 664  T 309 750  T 316 766 
64555 Implant neuroelectrodes S 143 143 646  J1 137 728  T 143 702 
NOTES: Table sorted in descending order by 2014 allowances. The short descriptions are CMS wordings. 
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Table B.3. Comparison of Relative Weights Under Outpatient 
Prospective Payment System Alternatives 

HCPCS Description 

2015 Allowances 

2016 Allowances 

With C-APC  Without C-APC 

SI RW SI RW  SI RW 

29824 Shoulder arthroscopy/surgery T 58.6059 T 32.4936  T 32.4936 
29827 Arthroscop rotator cuff repr T 58.6059 J1 67.4027  T 60.3072 
29881 Knee arthroscopy/surgery T 29.6630 T 32.4936  T 32.4936 
64483 Inj foramen epidural l/s T 9.2183 T 7.9372  T 7.9372 
29823 Shoulder arthroscopy/surgery T 58.6059 T 32.4936  T 32.4936 
64721 Carpal tunnel surgery T 19.0430 T 18.8886  T 18.8886 
62311 Inject spine lumbar/sacral T 9.2183 T 7.9372  T 7.9372 
29880 Knee arthroscopy/surgery T 29.6630 T 32.4936  T 32.4936 
63650 Implant neuroelectrodes S 63.6628 J1 71.1342  T 67.1388 
63685 Insrt/redo spine n generator S 237.1326 J1 362.5417  T 306.1787 
29822 Shoulder arthroscopy/surgery T 29.6630 T 32.4936  T 32.4936 
29888 Knee arthroscopy/surgery T 89.5388 J1 95.8165  T 85.6911 
64635 Destroy lumb/sac facet jnt T 21.2609 T 18.8886  T 18.8886 
29807 Shoulder arthroscopy/surgery T 58.6059 J1 67.4027  T 60.3072 
62310 Inject spine cerv/thoracic T 9.2183 T 7.9372  T 7.9372 
29876 Knee arthroscopy/surgery T 29.6630 T 32.4936  T 32.4936 
49505 Prp i/hern init reduc >5 yr T 35.7723 T 35.4367  T 35.4367 
23430 Repair biceps tendon T 52.0371 J1 67.4027  T 60.3072 
20680 Removal of support implant Q2 23.8955 Q2 19.1832  Q2 19.1832 
29848 Wrist endoscopy/surgery T 29.6630 T 19.7390  T 19.7390 
64493 Inj paravert f jnt l/s 1 lev T 9.2183 T 11.1509  T 11.1509 
29828 Arthroscopy biceps tenodesis T 58.6059 J1 67.4027  T 60.3072 
26055 Incise finger tendon sheath T 17.2090 T 19.7390  T 19.7390 
29875 Knee arthroscopy/surgery T 29.6630 T 32.4936  T 32.4936 
64555 Implant neuroelectrodes S 63.6628 J1 71.1342  T 67.1388 
NOTE: Table sorted in descending order by 2014 allowances (see Table B.3). 
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Table B.4. Comparison of 2016 Allowances Official Medical Fee-Schedule Rules and 
Medicare Ambulatory Surgery Center Fee Schedule with 1.2 Multiplier  

HCPCS Description 
Total 
Units 

Total 
Discounted 

Units  

OPPS 16 
Allowances 
with 0.808 
Multiplier 
($000s)  

ASC 
Allowances 

with 1.2 
Multiplier 
($000s) 

Percentage 
Difference  

29824 Shoulder arthroscopy/surgery 1,350 874 1,304 1,661 27.4 
29827 Arthroscop rotator cuff repr 1,343 1,275 6,073 4,500 –25.9 
29881 Knee arthroscopy/surgery 1,906 1,483 3,392 2,821 –16.8 
64483 Inj foramen epidural l/s 5,310 4,721 2,804 2,193 –21.8 
29823 Shoulder arthroscopy/surgery 802 648 1,281 1,232 –3.8 
64721 Carpal tunnel surgery 1,683 1,389 1,897 1,536 –19.0 
62311 Inject spine lumbar/sacral 2,736 2,684 1,575 1,247 –20.8 
29880 Knee arthroscopy/surgery 945 791 1,821 1,503 –17.4 
63650 Implant neuroelectrodes 344 344 787 1,951 148.0 
63685 Insrt/redo spine n generator 85 85 2,248 2,565 14.1 
29822 Shoulder arthroscopy/surgery 737 548 904 1,042 15.2 
29888 Knee arthroscopy/surgery 285 282 1,969 1,412 –28.3 
64635 Destroy lumb/sac facet jnt 811 704 990 779 –21.3 
29807 Shoulder arthroscopy/surgery 271 253 1,178 891 –24.4 
62310 Inject spine cerv/thoracic 1,525 1,499 876 696 –20.6 
29876 Knee arthroscopy/surgery 488 453 1,048 862 –17.8 
49505 Prp i/hern init reduc >5 yr 372 357 944 741 –21.6 
23430 Repair biceps tendon 258 238 1,093 838 –23.3 
29848 Wrist endoscopy/surgery 454 392 562 453 –19.4 
64493 Inj paravert f jnt l/s 1 lev 1,356 1,145 926 747 –19.3 
29828 Arthroscopy biceps tenodesis 298 199 504 702 39.5 
26055 Incise finger tendon sheath 653 566 810 653 –19.4 
29875 Knee arthroscopy/surgery 358 336 750 638 –14.9 
64555 Implant neuroelectrodes 143 143 728 811 11.4 
29825 Shoulder arthroscopy/surgery 191 152 319 288 –9.8 
NOTE: Table sorted in descending order by 2014 allowances (see Table B.3). 
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Medical-Legal Fee Schedule 

As discussed in Chapter 5, ML 102–ML 104 evaluations are defined to take into account the 
complexity of the issues and the time required for the evaluation and report. Table B.5 describes 
the criteria that are used to determine which code should be reported for an evaluation. Table B.6 
summarizes the fee-schedule policies used in other states for independent medical evaluations. 
States that use negotiated rates or employ independent examiners are not listed.  

Table B.5. Criteria for Determining Type of Medical-Legal Evaluation 

Code 

Relative 
Value 
(RV) Procedure Description 

ML 102 50 Basic Comprehensive Medical-Legal Evaluation. Includes all comprehensive medical-legal 
evaluations other than those included under ML 103 or ML 104. 

ML 103 75 Complex Comprehensive Medical-Legal Evaluation. Includes evaluations which require three of 
the complexity factors set forth below.   
In a separate section at the beginning of the report, the physician shall clearly and concisely 
specify which of the following complexity factors were required for the evaluation, and the 
circumstances which made these complexity factors applicable to the evaluation. An evaluator 
who specifies complexity factor (3) must also provide a list of citations to the sources reviewed, 
and excerpt or include copies of medical evidence relied upon:   
(1) Two or more hours of face-to-face time by the physician with the injured worker;   
(2) Two or more hours of record review by the physician;   
(3) Two or more hours of medical research by the physician;   
(4) Four or more hours spent on any combination of two of the complexity factors (1)–(3), which 
shall count as two complexity factors. Any complexity factor in (1), (2), or (3) used to make this 
combination shall not also be used as the third required complexity factor;   
(5) Six or more hours spent on any combination of three complexity factors (1)–(3), which shall 
count as three complexity factors;   
(6) Addressing the issue of medical causation, upon written request of the party or parties 
requesting the report;   
(7) Addressing the issue of apportionment, when determination of this issue requires the 
physician to evaluate the claimant’s employment by three or more employers, three or more 
injuries to the same body system or body region as delineated in the Table of Contents of 
Guides to the Evaluation of Permanent Impairment (Fifth Edition), or two or more or more 
injuries involving two or more body systems or body regions as delineated in that Table of 
Contents. The Table of Contents of Guides to the Evaluation of Permanent Impairment (Fifth 
Edition), published by the AMA, 2000, is incorporated by reference.   
(8) A psychiatric or psychological evaluation which is the primary focus of the medical-legal 
evaluation.   
(9) Where the evaluation is performed for injuries that occurred before January 1, 2013, 
concerning a dispute over a UR decision if the decision is communicated to the requesting 
physician on or before June 30, 2013, addressing the issue of denial or modification of 
treatment by the claims administrator following UR under Labor Code section 4610. 

ML 104 5 Comprehensive Medical-Legal Evaluation Involving Extraordinary Circumstances. The 
physician shall be reimbursed at the rate of RV 5, or his or her usual and customary hourly fee, 
whichever is less, for each quarter hour or portion thereof, rounded to the nearest quarter hour, 
spent by the physician for any of the following: 
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Code 

Relative 
Value 
(RV) Procedure Description   

(1) An evaluation which requires four or more of the complexity factors listed under ML 103; In 
a separate section at the beginning of the report, the physician shall clearly and concisely 
specify which four or more of the complexity factors were required for the evaluation, and the 
circumstances which made these complexity factors applicable to the evaluation. An evaluator 
who specifies complexity factor (3) must also provide a list of citations to the sources reviewed, 
and excerpt or include copies of medical evidence relied upon.   
(2) An evaluation involving prior multiple injuries to the same body part or parts being 
evaluated, and which requires three or more of the complexity factors listed under ML 103, 
including three or more hours of record review by the physician;   
(3) A comprehensive medical-legal evaluation for which the physician and the parties agree, 
prior to the evaluation, that the evaluation involves extraordinary circumstances. When billing 
under this code for extraordinary circumstances, the physician shall include in his or her report 
(i) a clear, concise explanation of the extraordinary circumstances related to the medical 
condition being evaluated which justifies the use of this procedure code, and (ii) verification 
under penalty of perjury of the total time spent by the physician in each of these activities: 
reviewing the records, face-to-face time with the injured worker, preparing the report and, if 
applicable, any other activities. 

ML 105 5 Fees for medical-legal testimony. The physician shall be reimbursed at the rate of RV 5, or his 
or her usual and customary fee, whichever is less, for each quarter hour or portion thereof, 
rounded to the nearest quarter hour, spent by the physician. The physician shall be entitled to 
fees for all itemized reasonable and necessary time spent related to the testimony, including 
reasonable preparation and travel time. The physician shall be paid a minimum of one hour for 
a scheduled deposition. 

SOURCE: California Code of Regulations, Title 8, §9795. 

Table B.6. Fee-Schedule Policies Used for Independent 
Medical Evaluations in Other Workers’ Compensation Programs  

State Exam and Report Description Payment Type 
Payment 

($) 
Record 

Review? 

California ML 102—basic comprehensive Flat rate 625.00 Included 
ML 103–complex comprehensive Flat rate 937.50 Included 
ML 104–comprehensive–extraordinary 
circumstances  

Time based: per 
15 min 

62.50 Included 

Alabama 99245 office consultation for the first eighty (80) 
minutes of time  

Time based 256.88 Included 

99354 prolonged physician service for the next 
30–74 minutes of time  

Time based 240.16 Included 

99355 prolonged physician service for each 
additional 30 minutes or fraction thereof 

Time based 115.78 Included 

Colorado Z0768 division independent medical exam; may 
request additional payment if unusually extensive 
or complex or multiple body parts requiring more 
than one hour 

Flat rate 675.00 Included 

Impairment rating  Flat rate: assumes 
2.5 hours 

660.75 Included 

Z0756 IME report with patient exam (billed in 15-
minute increments) if not division requested 

Time based 325.00 Included 
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State Exam and Report Description Payment Type 
Payment 

($) 
Record 

Review? 

Connecticut Employer or respondent examiner fee or 
commissioner exam 

Flat rate; prior 
authorization for 
unusual 
circumstances 

750.00 Included 

Georgia IME 01 first hour  
 

600.00 Included 
IME 01 each additional 15 minutes Time based 150.00 Included 

Hawaii 99456A—first hour Time based 201.24 Included 
99456B—each additional 30 minutes Time based 100.62 Included 

Kansas CPT 99456—medical disability evaluation  Time based: 
First hour 

 
300.00 

Included 

  Each additional 
15 min 

75.00  

Maine 99456—IME  Time based; per hr, 
maximum 5 hrs 

300.00 Included 

Minnesota B—obtain history and examine employee  Flat rate 449.26 Separate 
C—read, interpret, and analysis of X-rays, 
diagnostic images 

Flat rate 122.53 Separate 

D—written report, diagnosis, analysis, treatment 
recommendations  

Flat rate 408.42 Separate 

Mississippi IME ordered by commission or administrative 
judge 

By report Negotiateda Included 

Nebraska 99456—independent medical evaluation Time based; not to 
exceed 4 hrs 

200.00b Included 

Nevada NV01000—review records, testing, evaluation, and 
report for up to two body parts 

Flat rate 754.62 Included 

NV01004—review of medical records and 
evaluation for each additional body part 

Flat rate 252.02 Included 

New York Issues related to causation or ongoing disability for 
injuries of the extremities; Level of impairment for 
permanent partial disability schedule loss of use 

Flat rate 750.00 Included 

Issues related to causation or ongoing disability for 
nonscheduled injuries (e.g., neck, back or other 
body systems); Level of impairment for 
nonscheduled permanent partial disability;  

Flat rate 1,250.00 Included 

Other complex medical issues including 
injuries/conditions involving more than one body 
part 

Flat rate 1,250.00 Included 

North Carolina IME01 one hour record review and evaluation Time based 100.00 Included 
IME02 two hours record review and evaluation Time based 200.00 Included 
IME03 three or more hours record review and 
evaluation  

Time based 400.00 Included 

99456 disability exam  Flat rate 300.00 Separate 
payment 

Ohio One body part or organ system  Flat rate 500.00 Included 
Two or three body parts or organ systems Flat rate 600.00 Included 
Mental and behavioral health  Flat rate 600.00 Included 
Four or more body parts or organ systems Flat rate 700.00 Included 

Oklahoma Medical evaluation; medical reports; patient 
examination; record review. CPT code 99456 

Time based:  
Per hour 

 
300.00 

Included 
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State Exam and Report Description Payment Type 
Payment 

($) 
Record 

Review? 
  Not to exceed 

per case 
1,600.00  

Rhode Island Medical doctor Flat rate 700.00 
 

Chiropractor Flat rate 475.00 
 

Psychologist Flat rate 350.00 
 

South Dakota The IME is typically billed under CPT 99456 Time based: 
Max. first hour 

 
576.90 

 

  Each additional 
15 min. 

72.30 
 

Tennessee Completed reports received and accepted by the 
program coordinator within 30 calendar days of 
scheduling the appointment 

Flat rate 1,000.00 
 

Completed reports received and accepted by the 
program coordinator between 31 and 45 calendar 
days of the scheduling the appointment 

Flat rate 850.00 
 

Completed reports received and accepted by the 
program coordinator between 46 and 60 calendar 
days of the scheduling of the appointment 

Flat rate 500.00 
 

Completed reports received and accepted by the 
program coordinator later than 60 calendar days of 
scheduling the appointment 

Flat rate None 
 

Texas 99456–W5–maximum medical improvement 
evaluation  

Flat rate 350.00 Included 

99456–W5–impairment rating  Flat rate Variesc Included 
99456–W6—extent of compensable injury 
99456–W7—examination for disability (causation) 
99456–W8—employees ability to return to work 

Flat rate 500.00 Included 

Utah CPT code 99456 Time based: per 
30 min 

132.50 Included 

Vermont 99456 IME non–treating physician Flat rate 450.00d Included 
Washington Impairment rating by consultant, standard, one to 

three body areas or organ systems. 
Flat rate 497.51 Included 

Impairment rating by consultant, complex, four or 
more body areas or organ systems. 

Flat rate 621.87 Included 

Wyoming 99456—independent medical evaluations or 
impairment ratings 

Time based: 
First hour 

 
500.00 

Included 

  Each additional 
15 min 

62.50  

a Rate negotiated; in absence of agreement, service is billed using appropriate consultation code. 
b In a complex case, an additional fee of up to $200 per hour for up to two additional hours may be allowed. 
c Rate varies based on type and number of affected body parts and whether full range of motion testing is performed 
for musculoskeletal injuries. Without testing, rate is $150 for first body part plus $50 for each additional body part. 
d Not to exceed per examination; exceptions may be made. 
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C. Supplemental Information for Chapter 6  

DWC Audit Investigation Reports  

As discussed in Chapter 6, DWC audits each claims administrator (these audits are referred 
to as URAs on the DWC website) and URO at least every five years for compliance with UR 
standards. Each year’s investigation results are posted on the DWC website (DIR, 2019a). As of 
June 7, 2016, the investigation results for 2007–2015 had been posted. Table C.1 provides 
additional results from our analysis of the investigation results conducted from 2010 to 2105. 
The table summarizes the number of investigations and the number of cases that were 
investigated in each year. Note that only a small number of URO investigations were conducted 
in 2011 to 2014.  

Table C.1. Total Number of Utilization Review Audit Investigations 
and Cases Selected for Audit, 2010–2015 

Audit 
Year 

URAs  UROs 

Number of 
Investigations 

Number of 
Cases 

Investigated 
Number of 

Investigations 

Number of 
Cases 

Investigated 

2010 49 1,843  15 743 
2011 62 2,717  2 27 
2012 57 2,111  4 189 
2013 64 2,715  6 223 
2014 46 2,196  6 276 
2015 40 1,711  22 1,131 

Type of UR Requests  

Over 2010–2015, prospective review consistently accounted for 95 to 96 percent of UR 
decisions made in both URAs and UROs. Retrospective review accounted for most of the 
remaining decisions, and concurrent reviews were rare (Figure C.1). Despite the increased 
emphasis on prospective review in the 2014 revision to the UR regulations, the audit findings do 
not show an increase in the proportion of UR requests that are made prospectively. The 
preponderance of UR was done prospectively throughout the research period, most likely 
because most providers want assurance that they will be paid for the services they provide. If a 
service is provided and if retrospective UR subsequently determines that the services are 
medically unnecessary, the provider is at risk of not being compensated for the services. The 
provider may not bill the injured worker but may file a lien for payment.  
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Figure C.1. Distribution of Utilization Review Audit Decisions, 
by Type of Review, 2010–2015 

 

SOURCE: DWC URA Audit Investigation Reports.  
NOTE: Distribution for URO decisions is similar. 

Compliance with Notice Requirements  

In addition to auditing the timeliness of UR responses (see Chapter 6 for results), the DWC 
audits review the decision notices for the investigation cases to determine whether they complied 
with rules pertaining to the content of the notices and their distribution. Overall, the URA-
investigated cases had only a small percentage of responses with faulty content or improper 
distribution. For example, the 2015 average URA scores for percentage of faulty notices were 
1.5 percent for content and 0.8 percent for distribution. Just as we found for the other measures, 
there was nonetheless variation across audits. Among the 132 URA investigations conducted for 
2013–2015, 118 investigations found no notices with faulty content, and 112 investigations 
found no notices with faculty distribution, indicating that the vast majority of URAs have put in 
place procedures to ensure compliance with the notice requirements. However, for 13 URAs, 
2 to 11 percent of notices had faulty content; for 19 URAs, faulty distribution ranged from 2 to 
26 percent.  

The URO investigations conducted in 2013–2015 found lower average compliance rates for 
faulty notice content, largely because several UROs had high noncompliance rates. Across the 31 
audits with 20 or more investigated cases, the average percentage of faulty notices was 
10.5 percent for content. Fewer than one-half of the investigations (14) found no notices with 
faulty content. For the remaining URO investigations, 2 to 66 percent had faulty content, and 
five URO investigations found that more than 25 percent of notices had faulty content (an 
average of 44 percent). In contrast, the URO compliance rates for notice distribution were similar 
to those for URAs, with an average for faulty distribution of 0.5 percent. Twenty-seven of the 31 

95.3%
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URO audits found no notices with improper distribution; faulty distribution for the remaining 
four UROs ranged from 2 to 9 percent.  

Overall Performance Ratings  

DWC develops an overall performance rating for each URA by averaging the percentages of 
faulty notices on timeline, content, and distribution and subtracting that from 100 percent. Each 
measure is weighted equally so that, for example, if the audit for a given URA found that 
10 percent of the notices were untimely; 2 percent had faulty content; and 0 percent had 
improper distribution, the average percentage for deficit notices would be 4 percent 
[(10 + 2 + 0) ÷ 3], resulting in a performance rating of 96 percent. Not surprisingly, overall 
performance ratings are high, largely because compliance with the requirements for notice 
content and distribution is high. Over 2010–2015, the average performance rating for URA 
audits was 97 percent. For URO audits, it was 91 percent. DWC has set 85 percent as the 
standard for a passing score. Using this standard, only a handful of URAs and UROs have not 
passed their audits (Table C.2).  

Table C.2. Summary of Utilization Review Audit and Utilization Review 
Organization Performance Ratings, 2010–2016  

 
Number of 

Investigations 

Average 
Percentage 

Untimely 

Average 
Percentage 

Faulty Content 

Average 
Percentage 
Improper 

Distribution 

Average Overall 
Performance 

Rating 

Number with 
Rating Below 

85 Percent 
URAs       

2010 49 6 2 0 97 0 
2011 62 7 1 1 97 0 
2012 57 7 0 0 96 0 
2013 64 7 0 1 97 0 
2014 46 8 0 0 97 1 
2015 40 6 2 1 97 0 

UROs       
2010 15 10 10 1 93 1 
2011 2 7 25 15 85 1 
2012 4 12 32 1 85 3 
2013 6 15 4 1 93 0 
2014 6 2 17 0 94 0 
2015 22 5 10 1 95 2 
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Table C.3 shows the performance ratings for the largest URAs and UROs audited during 
2013–2015.1 The URA audits are by claims-adjusting location, so an individual claims 
administrator with multiple claims-adjusting locations may be represented in the data more than 
once. The overall performance ratings illustrate the effect of averaging across the three measures 
of notice deficiencies. In particular, 44 percent of the UR decisions URO 2 made were not 
timely, but the entity’s overall performance was passing because none of the URO’s notices were 
issued with faulty content or distribution.  

Overview of Prospective Review Requirements of Other States 

Table C.4 summarizes the results from our review of prospective UR requirements in 16 
states that we identified as having both medical treatment guidelines and UR requirements. 
These states typically refer to this process as prior authorization rather than prospective review.  

Table C.3. Summary of 2013–2015 Investigation Results for Largest 
Utilization Review Audits and Utilization Review Organizations 

 

Percentage 
Untimely 

Responses 
Percentage 

Faulty Content 

Percentage 
Improper 

Distribution Notice 

Overall 
Performance 

Rating 

URA 1 6.9  0.0  0.0  97.7  
URA 2 10.3  0.0  0.0  96.6  
URA 3 13.8  0.0  0.0  95.4  
URA 4 6.9  0.0  0.0  97.7  
URA 5 5.2  3.4  0.0  97.1  
URA 6 1.7  0.0  0.0  99.4  
URA 7 5.2  0.0  0.0  98.3  
URA 8 1.7  0.0  0.0  99.4  
URA 9 23.7  0.0  0.0  92.1  
URA 10 5.2  0.0  0.0  98.3  
URA 11 15.3  5.1  0.0  93.2  
URA 12 3.4  0.0  1.7  98.3  
URA 13 6.8  0.0  0.0  97.7  
URA 14 0.0  0.0  0.0  100.0  
URA 15 0.0  0.0  0.0  100.0  
URA 16 5.2  0.0  0.0  98.3  
URO 1 0.0  0.0  0.0  100.0  
URO 2 44.1  0.0  0.0  85.3  
URO 3 1.7  11.9  0.0  95.5  

 
1 We defined largest as meaning the UROs and URAs that had 58 or 59 investigation cases. As noted earlier, the 
number of cases sampled for investigation was based on the number of UR cases on the audit listing. If a large 
URA’s audit listing included only cases referred for elevated review, this cutoff might have excluded the URA from 
the listing.  
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Percentage 
Untimely 

Responses 
Percentage 

Faulty Content 

Percentage 
Improper 

Distribution Notice 

Overall 
Performance 

Rating 

URO 4 0.0  0.0  0.0  100.0  
URO 5 0.0  1.7  0.0  99.4  
URO 6 0.0  3.4  0.0  98.9  
URO 7 0.0  29.1  0.0  90.3  
URO 8 0.0  0.0  0.0  100.0  
URO 9 0.0  0.0  0.0  100.0  
SOURCE: DWC Audit Investigation Results, 2013–2015. A URA or URO is included in 
the table if 58 or more UR reviews were selected for investigation. Organization names 
are included in the investigation results. 

 

Table C.4. Overview of Prospective Review Requirements of Other States  

Colorado: Prior authorization is required if a service exceeds the guideline recommendations or is otherwise required 
by the guidelines or if it is identified in the fee schedule as requiring prior authorization or is not included in the fee 
schedule (Rule 16-9). Prior authorization is explicitly required for the following categories of services:  

• Hospital services  Nonemergency inpatient admissions  

• E&M More than one office visit per day per WC claim 

• Physical medicine  • More than 14 acupuncture treatments or more than 1 hr per day 
• Chiropractic and osteopathic, more than 4 body regions per visit  
• Physical medicine if guidelines do not cover the condition and for more than 60 

days  
• Interdisciplinary rehabilitation program  
• Procedures more than 1 hr per day per discipline 
• Job site evaluation more than 2 hrs 
• Gyms, pools, nonmedical supervision, or training  
• Work conditioning more than 2 hrs per day; work hardening more than 6 hrs per 

day  

• Surgery • Nonemergency outpatient surgeries  

• Psychological services  • Evaluation procedures more than 4 hrs  
• Testing procedures more than 6 hrs  
• Psychotherapy more than 50 minutes per visit or more than 20 visits or more 

than three months of treatment  

• Imaging  • Thermography services if the indicators for thermography are not met 

• Other  • Urgent care facility fees  
• Home therapy  
• Nonemergency interpreter services  
• Medical nutrition therapy  

Delaware: All providers furnishing services must be certified. Prior authorization is required only for any services 
provided by a noncertified provider. 

Florida: All providers must be certified to provide services. As a condition of payment, a provider must obtain 
authorization prior to rendering medical treatment and services or referring the worker to a specialist. 

Kentucky: Only services that are not addressed by the guidelines or that differ from the care outlined by the guidelines 
require prior authorization. The state has mandated treatment guidelines for acute low back problems. Otherwise, each 
carrier has its own set of guidelines.  
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Louisiana: No provider shall incur more than $750 on nonemergency diagnostic testing or medical care without PR. 
After continuing care is approved, prior authorization is not required for up to 12 visits over a 12-month period but is 
required for other services provided in conjunction with the visits.  

Massachusetts: All services must be authorized.  

Minnesota: Prior authorization is required for any treatment that exceeds the guidelines for duration or type of 
treatment. In addition, prior authorization is explicitly required for the following services: 

• Hospital services  • Nonemergency inpatient hospitalization  

• Physical medicine  • Chronic management modalities, such as health clubs, computerized exercise 
programs, work conditioning, and work hardening 

• Surgery • Nonemergency surgery requiring an overnight stay 

• Psychological services  • Individual or group psychological or psychiatric counseling  

• DME • Purchase or more than 1 month rental of electrical simulation or mechanical 
traction devices for home use; exercise equipment for home use 

• Other  • Multidisciplinary chronic pain management programs 

Montana: Prior authorization is not required when treatment is within guidelines. Prior authorization is required if the 
treatment is not specifically addressed or recommended for a body part that is covered by the guidelines, if the 
treatment is beyond the duration or frequency covered by the guidelines, or if the guidelines require prior authorization 
before proceeding with the treatment. Typically, the latter are treatments that do not have a strong evidence base 
supporting their use.  
If there is no treatment guideline for the body part, prior authorization is required for referrals for specialist 
consultations, for changes in the treating physician, or if the claimant has not been treated for the injury within the past 
six months or has reached maximum medical improvement. PR is also required for  
• Nonemergency surgery 
• An MRI or CT, if the same body part has been imaged within the last 12 months; 
• Psychological counseling 
• Health club membership 
• Pain clinic program or pain medication more than 6 months 
• Medical equipment and supplies more than $300. 

Nevada: Prior authorization is required before ordering or performing any of the following services with an estimated 
billed amount of $200 or more: 
• Elective hospitalization 
• Consultations 
• Diagnostic testing 
• Elective hospitalization 
• Nonemergency surgeries  
• Any elective procedure.  

In addition, more than six physical medicine and rehabilitation visits (excluding chiropractic and osteopathic services) 
require prior authorization.  

North Dakota: Prior Authorization Is Required for Prior Authorization Is Not Required for 

• Hospital services  • Inpatient care   

• E&M • Physician consultations and referrals   

• Physical medicine  • Therapy services, such as 
biofeedback, driving assessments, 
endurance or ergonomic testing, 
speech therapy, massage therapy, 
work hardening 

• PT and OT, including initial 
evaluation, crutch instruction and 
whirlpool burn debridement and 
dressing change 

• Surgery • Most outpatient surgeries and 
therapeutic injections  

Bronchoscopy, colonoscopy, cystoscopy, 
endoscopy; selected outpatient surgeries 
including acute digital and hand repairs 
within 60 days from date of injury, carpal 
tunnel release, de Quervain’s release, 
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detached retina repair, foreign body 
removal, hardware removal, heart 
catheterization, hernia repair, neuroma 
excision, trigger finger release, vitrectomy 
repair, wound I+D 

• Imaging  • Advanced imaging  • X-ray, ultrasound 

• Other diagnostic tests  • Esophageal swallow study 
angiogram, electrocardiogram, 
electrodiagnostic studies, stress test, 
sleep study, multigated acquisition 
scan, or upper gastrointestinal series  

• Other  • Nursing home care   

Ohio: Prior Authorization Is Required for 

• Hospital services  • Nonemergency inpatient and outpatient hospital services and ASC 
services  

• E&M • Pain management consults, psychological consults, and in-home 
physician visits after initial visit  

• Physical medicine  • All services, including vocational rehabilitation other than transitional work 
and on-site therapy services provided by OT or PT that meet presumptive 
authorization criteria 

• Surgery • Procedures involving facility fees  

• Psychological services  • All services  

• Imaging  • Required for other than basic X-rays  

• Other diagnostic tests • Required for other than urine tests  

• Drugs • Brand name when generic available; nonformulary 

• DME • More than $250 in purchase or rentals anticipated to exceed 80 percent of 
DME purchase price 

• Transcutaneous electrical nerve stimulation (TENS) units and monthly 
supplies (maximum 6 months per authorization)  

• Other  • Dental services; home/vehicle modifications; home health agency 
services; skilled nursing services; hearing and vision more than $100; 
nonemergency transportation  

Texas: Prior Authorization Is Required for 

• Hospital services  • Inpatient hospital services and outpatient ambulatory surgery  

• Physical medicine  • Work hardening and work conditioning provided by a nonexempted 
program 

• PT and OT, other than the first six PT or OT visits furnished within the first 
two weeks after injury or approved surgical procedure 

• Surgery • Spine procedures 

• Psychological services  • All psychological testing and psychotherapy, repeat interviews, and 
biofeedback 

• Imaging  • MRIs and head CTs 

• Other diagnostic tests • Repeat diagnostic tests with no fee-schedule allowance or an allowance 
greater than $350  

• Drugs • If required by formulary rules  

• DME • More than $500 purchase or expected cumulative rental price  
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• Other  • Chronic pain management and interdisciplinary pain rehabilitation 
• Services that exceed or not addressed by guidelines  
• Investigational procedures and devices  

Washington: Prior Authorization Is Required for 

• Hospital services  • Inpatient hospital services other than chemical dependency treatment and 
subacute institutional services  

• Physical medicine  • PT, OT, and work conditioning after 24 visits  

• Surgery • All spine procedures 
• Thoracic outlet syndrome 

• Imaging  • MRIs, head CTs 

• Drugs • Determined by formulary 

• Other  • Spinal injections  
• Uncommon procedures or procedures not addressed by the guidelines 
• Complex cases or multiple treatment choices  

West Virginia: Prior Authorization Is Required for 

• Hospital services  • Nonemergency inpatient hospital services and transfers  

• Physical medicine  • All physical and vocational rehabilitative services 
• Work hardening and work conditioning  

• Surgery • All nonemergency surgeries 

• Psychological services  • Psychiatric treatment other than initial consultation 

• Imaging  • Repeat tests 

• Other diagnostic tests • Repeat tests and brain-stem evoked audiometry; initial myelogram, 
electromyography, nerve conduction study do not require PR.  

• Drugs • Drugs not normally used to treat injuries or not on the preferred drug list 

• DME • A TENS purchase costing more than $50 and for more than 3 months’ 
supplies 

• DME costing more than $500, e.g., hearing aids and oxygen equipment 
and supplies 

• Other  • Outpatient pain-management procedures  
• Nonemergency ambulance  
• All vision services 
• Dental procedures  
• Home or vehicle modifications 

 

Additional Data Elements for Utilization Review Document Summaries 

In Chapter 6, we recommended that DWC standardize UR document submission by requiring 
a summary for each RFA the claims administrator receives. In addition to the current data 
elements collected on the current audit listings, the summaries should include the following 
information:  

• The date of the UR decision. This data element would enable DWC to monitor 
compliance with UR time frames using the listings and would facilitate linking adverse 
UR decisions with IMR requests.  
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• Whether additional information has been requested and, if so, the date of the request and 
date of receipt. Knowing when additional information is requested is important because it 
revises the time frame for issuing a UR decision. If such requests occur frequently with 
particular providers, targeted educational activities could reduce the administrative 
burden and frictional costs. 

• Type of disposition. Separate categories should be added for conditional denials (based on 
insufficient information), withdrawals, resubmissions by the requesting physician, and 
deferrals because of compensability issues. 

• Type of individual making the UR final decision (claims adjuster, internal nurse reviewer, 
internal physician reviewer, external nurse reviewer, external physician reviewer). We 
have separated internal and external reviewers because it increases understanding of the 
services a claims administrator refers to a URO.  

• Services being requested. Some organizations are already providing some information, 
and it is key to understanding differences in how various types of services are being 
handled throughout the UR process. Services should be categorized consistent with the 
categories used to track IMR decisions.  

• Date of referral to the URO. Although this is less important than some of the data 
elements, we found that some organizations are already providing this information and 
that, when it was provided, it gave insights into the number of days a URO had to review 
a case and confer with the physician requesting the services before issuing a denial or 
modification.  

• Dates of any attempts to contact the requesting physician and whether the requesting 
physician was successfully contacted before an adverse UR decision was issued.  

• Requests for informal reviews of adverse UR decisions and the review outcome.  
• Identification of all involved parties. For URA listings, the URO should be identified if 

applicable.  
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D. Chapter 7 Supplemental Tables 

This appendix presents results from propensity score estimation.  

Table D.1. Propensity Score Coefficients 

Variable Coefficient Significance Standard Error 

Age (years) 0.995 *** (0.00) 
Female (0/1) 0.72 *** (0.00) 
CCS232 10.90 *** (0.13) 
CCS211 1.08 *** (0.02) 
CCS239 8.75 *** (0.12) 
CCS204 0.79 *** (0.01) 
CCS205 0.90 *** (0.02) 
CCS244 2.82 *** (0.04) 
CCS236 13.24 *** (0.19) 
CCS95 0.74 *** (0.02) 
CCS259 0.36 *** (0.01) 
CCS225 0.89 *** (0.03) 
CCS257 0.65 *** (0.02) 
CCS256 0.06 *** (0.00) 
CCS254 1.31 *** (0.05) 
CCS203 0.36 *** (0.01) 
CCS229 3.57 *** (0.10) 
CCS235 3.03 *** (0.07) 
CCS212 0.21 *** (0.01) 
CCS2621 0.95 * (0.02) 
CCS234 3.24 *** (0.11) 
CCS230 3.02 *** (0.09) 
CCS651 0.61 *** (0.02) 
CCS98 0.20 *** (0.01) 
CCS84 0.42 *** (0.01) 
CCS2603 1.09 ** (0.03) 
CCS2620 0.85 *** (0.02) 
CCS240 12.41 *** (0.35) 
CCS10 0.11 *** (0.00) 
CCS2601 3.18 *** (0.22) 
CCS238 1.49 *** (0.06) 
CCS197 0.61 *** (0.02) 
CCS2612 1.86 *** (0.07) 
CCS231 1.74 *** (0.07) 
CCS253 0.46 *** (0.01) 
CCS663 0.50 *** (0.02) 
CCS102 0.50 *** (0.01) 
CCS143 1.76 *** (0.07) 
CCS657 0.14 *** (0.01) 
CCS233 1.54 *** (0.07) 
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Variable Coefficient Significance Standard Error 
CCS90 0.76 *** (0.02) 
CCS2614 1.02  (0.03) 
CCS251 0.23 *** (0.01) 
CCS91 0.50 *** (0.01) 
CCS133 0.20 *** (0.01) 
CCS209 0.52 *** (0.04) 
CCS650 0.25 *** (0.02) 
CCS200 0.06 *** (0.00) 
CCS2611 1.03  (0.04) 
CCS243 5.17 *** (0.25) 
CCS2607 0.30 *** (0.01) 
CCS245 1.16 ** (0.06) 
CCS228 1.32 *** (0.11) 
CCS89 0.13 *** (0.01) 
CCS232205 7.85 *** (0.15) 
CCS232239 16.80 *** (0.35) 
CCS232211 8.78 *** (0.18) 
CCS232204 5.85 *** (0.15) 
CCS232244 9.11 *** (0.29) 
CCS239244 6.34 *** (0.17) 
CCS2362601 9.73 *** (0.30) 
CCS239236 12.77 *** (0.52) 
CCS211239 5.53 *** (0.23) 
CCS23610 3.99 *** (0.18) 
CCS2322612 14.88 *** (0.65) 
CCS211204 1.02  (0.04) 
CCS239204 7.27 *** (0.32) 
CCS244236 9.54 *** (0.42) 
Region    

Central Coast 0.85  (0.01) 
Central Valley 1.13  (0.01) 
Eastern Sierra Foothills 0.74  (0.02) 
Inland Empire 1.21  (0.01) 
Los Angeles 1.21  (0.01) 
North State–Shasta 0.90  (0.02) 
Sacramento Valley 0.93  (0.01) 
Sacramento Valley (N.) 0.83  (0.02) 
San Diego 1.43  (0.02) 

_cons 0.04  (0.00) 
NOTES: The dependent variable is equal to 1 if the individual is in the WCIS (treated) 
sample in 2011. The single CCS categories are not mutually exclusive of other single 
categories. The omitted region category is San Diego. *** p <0.001, ** p < 0.01, * 
p < 0.05. 
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Table D.2. Predicted First Differences and Difference-in-Differences, by Setting and Type of Service 

Setting 

Expenditures  Claim Lines  RVUs 

Comparison 
Injured 

Workers DD Comparison 
Injured 

Workers DD Comparison 
Injured 

Workers DD 
Inpatient Hospital –61.14** –26.31** 34.83  –0.04*** –0.04*** –0.01  –0.01*** –0.01*** 0.01 
 (19.44) (7.73) (20.89)  (0.01) (0.01) (0.01)     
All Other Inpatient –1.32 19.94*** 21.26**  –0.002 0.08*** 0.08***  –0.04** 0.13*** 0.17*** 
 (4.74) (4.76) (6.73)  (0.003) (0.02) (0.02)  (0.01) (0.03) (0.03) 
Outpatient –7.49 0.21 7.70  –0.11*** 0.03*** 0.14***  –0.17*** –0.004 0.17*** 
 (4.24) (0.87) (4.33)  (0.01) (0.01) (0.01)  (0.01) (0.02) (0.02) 
Anesthesia 0.02 –0.89*** –0.91***  –0.00002 –0.002*** 0.002***     
 (0.06) (0.20) (0.21)  (0.00007) (0.0005) (0.0005)     
DME –0.81** –1.53** –0.72  –0.01*** –0.11*** –0.10***     
 (0.25) (0.53) (0.57)  (0.001) (0.01) (0.01)     
Drugs –0.61*** –8.02 –7.41  –0.004*** –0.21*** –0.21***     
 (0.14) (2.12) (2.12)  (0.0007) (0.01) (0.01)     
E&M 6.28*** –10.36*** –16.64***  0.01*** –0.25*** –0.26***  –0.53*** –0.90*** –0.37 
 (0.45) (2.19) (2.25)  (0.003) (0.02) (0.02)  (0.01) (0.07) (0.07) 
Medicine –7.26*** –17.30*** –10.04***  –0.12*** –0.55*** –0.43***  –0.73*** 1.49*** 2.21*** 
 (0.82) (2.32) (2.44)  (0.01) (0.06) (0.06)  (0.08) (0.09) (0.12) 
Pathology –4.68*** –21.97*** –17.29*  –0.06*** 0.12 0.18*  –0.43*** –0.35 0.08 
 (0.62) (6.92) (6.93)  (0.01) (0.08) (0.08)  (0.06) (–0.22) (0.23) 
Prosthetics/Orthotics –0.67* –0.68** –0.01  –0.002** –0.02*** –0.02***     
 (0.31) (0.22) (0.38)  (0.0006) (0.002) (0.002)     
Radiology 1.17** –4.35*** –5.52***  0.02*** –0.05*** –0.07***  –0.44*** 0.07** 0.52*** 
 (0.40) (0.80) (0.91)  (0.002) (0.005) (0.01)  (0.02) (0.02) (0.03) 
Surgery –0.21 –3.77*** –3.56***  0.0003 –0.06*** –0.06***  –0.54*** –0.47** 0.06 
 (0.53) (0.70) (0.83)  (0.003) (0.006) (0.01)  (0.12) (0.14) (0.18) 
Other 1.47 –2.58 –4.05  –0.005* 0.18*** 0.19***  1.06*** 2.06*** 1.00*** 
 (5.00) (2.82) (5.91)  (0.002) (0.01) (0.01)  (0.13) (0.06) (0.15) 
SOURCES: Authors’ analyses of WCIS and MarketScan data, 2011–2014.  
NOTES: Marginal effects (predicted or adjusted means) were obtained after estimation of a GLM, as described in Chapter 7, holding all covariates at their means. All 
models include the following controls: 66 indicators for CCS codes presented in Table 7.1 (not mutually exclusive), indicators for gender and age (measured as a 
continuous variable in terms of years), nine indicators for geographic region of residence within California (Bay Area, Central Coast, Central Valley, Eastern Sierra 
Foothills, Inland Empire, Los Angeles, North State–Shasta, Sacramento Valley, North Sacramento Valley, and San Diego [the omitted category]), and a count of 
number of CCS codes. Robust standard errors in parentheses. *** p < 0.001, ** p < 0.01, * p < 0.05. 
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Table D.3. Estimates of SB 863 Impact on Expenditures, by Setting, Type of Service, and CCS Category 

CCS 
Category 
(ies) 

Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/
Orthotics Radiology Surgery Other 

232 –3.54 6.54 13.56 –0.60 –3.19 –0.98 –20.95 –28.52 –4.45 –2.39 –8.53 –6.18 4.27 
211 –162.18 –15.37 72.62 –3.71 –3.97 –13.25 –30.34 –50.90 –3.05 –0.93 –25.00 –22.57 –30.19 

239 33.12 38.80 33.76 –0.41 1.53 0.16 –5.78 3.23 2.21 3.10 –0.55 –3.79 3.93 

204 222.90 21.04 10.81 –1.52 7.94 –8.12 50.29 51.08 11.71 –9.52 –8.31 –2.01 –41.50 

205 –125.74 –7.47 51.15 –5.77 12.89 –29.21 41.58 37.27 9.58 1.83 0.72 –53.09 14.96 

244 –222.77 144.15 –35.80 –8.41 –3.77 –14.91 –27.58 –19.38 –7.85 –7.67 –27.14 –21.47 19.17 

236 107.64 27.58 –61.28 –1.94 27.48 –3.66 –3.21 –1.46 0.39 20.92 3.70 –14.16 –99.07 

95 –440.27 30.55 –6.82 –9.70 30.71 39.83 1.59 –34.33 –11.89 10.08 1.93 –31.63 32.07 

259 –368.47 –181.24 –120.93 –6.75 –12.41 –4.41 22.04 –13.84 40.27 –8.02 63.73 8.05 –81.86 

225 150.01 64.49 103.68 –16.03 3.63 34.68 –11.56 –35.83 –3.39 –4.55 –40.53 –64.66 –237.22 

257 –50.84 –72.43 –133.87 –6.29 –17.74 –14.46 –26.71 –57.40 –22.22 –8.52 –21.22 9.37 3.02 

256 65.03 387.01 –2.53 4.31 30.07 8.41 225.96 –0.12 –16.38 –48.80 23.31 45.95 39.19 
254 14.30 –1828.64 –305.37 –13.14 –31.34 –18.55 –46.61 –139.80 –22.24 186.69 1.83 79.36 1,470.41 

203 –129.57 304.06 81.38 5.89 –5.43 –40.92 26.60 –46.06 –14.20 –5.93 –36.16 30.81 276.56 

229 –1,113.04 193.26 41.69 –10.46 –5.33 2.47 –4.10 –5.27 0.70 –7.20 –32.17 –31.47 1,174.87 

235 255.42 96.57 –98.54 –11.51 –2.57 2.37 –9.32 –12.31 –2.12 –3.05 –16.14 –25.79 –115.50 

212 134.13 –47.72 54.28 3.20 –5.89 43.08 54.76 –24.42 23.07 –6.43 –9.12 11.97 8.21 

2621 –323.24 –55.67 265.32 –8.64 –5.01 –7.60 –3.11 –56.52 –5.04 –2.02 –15.35 –51.83 –110.55 

234 –676.24 370.23 319.72 –10.24 20.44 –20.56 9.22 –18.44 –4.81 –13.99 9.32 –56.51 –2,194.22 

230 –44.00 335.98 150.06 –12.75 22.21 –9.70 –24.31 3.88 1.80 –25.43 1.25 –20.26 205.82 

651 –1,143.53 –51.74 –58.29 –14.46 –29.64 –10.39 –122.56 –261.35 11.57 –10.36 10.61 –192.34 –100.09 
98 –64.88 –0.95 26.46 –5.48 2.20 17.79 43.18 –26.72 –4.35 2.72 –11.75 –11.38 8.57 

84 –17.10 87.84 –41.57 –5.23 –0.99 –23.17 17.38 –7.73 –23.14 –2.74 –27.72 –3.27 9.53 

2603 –255.33 122.02 –215.90 –0.98 9.45 –10.78 –0.99 –11.89 –5.89 8.34 –28.60 –34.93 –60.70 

2620 –223.65 31.03 34.75 –0.43 –2.06 –4.83 –10.20 –41.30 3.40 –1.89 –17.30 27.39 –169.62 

240 –465.21 –392.03 45.70 –7.60 –0.22 3.84 0.49 28.18 4.96 2.76 8.98 –27.90 –544.53 

10 44.74 28.20 –52.69 3.92 2.52 3.37 –8.89 16.03 –8.02 0.47 5.84 10.08 69.54 
2601 17.02 28.30 94.98 23.71 –8.53 18.37 –0.27 –1.28 –13.36 1.18 7.76 –28.94 –18.20 

238 1273.31 228.07 164.38 3.00 –2.21 –4.07 –24.65 58.00 11.15 65.25 –33.96 59.43 383.64 

197 78.75 44.34 53.51 –0.50 –3.49 –17.51 –35.69 –9.13 0.29 –1.69 0.58 5.10 –7.13 

2612 139.08 6.63 –73.13 –3.01 1.77 –38.33 67.52 –79.66 –7.96 –3.68 –7.77 –28.08 3.83 

231 2,283.18 826.05 241.73 –24.64 –5.50 –7.83 –13.48 5.39 –22.29 –56.14 –50.56 –19.98 418.44 

253 187.31 65.81 –38.03 3.09 –4.96 11.54 22.89 –1.57 13.59 5.25 4.40 –3.13 17.86 

663 454.19 98.73 –143.27 –3.66 –19.01 –7.89 22.60 –9.10 16.57 –1.59 –6.72 9.17 98.20 

102 278.15 21.81 –107.03 –9.18 16.66 11.24 –95.37 –8.11 –1.23 –2.12 –5.29 –64.93 –12.92 

143 154.20 179.91 344.36 –16.69 –0.86 –71.19 –60.09 –46.69 –11.78 –0.50 –27.78 –28.60 403.72 
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CCS 
Category 
(ies) 

Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/
Orthotics Radiology Surgery Other 

657 –417.65 –45.34 –59.26 –2.70 –8.61 –11.75 –178.30 –67.47 –3.29 5.45 3.52 –15.35 –128.42 
233 2207.60 726.83 –363.23 –16.15 20.60 6.31 22.87 3.67 –0.29 0.71 –53.14 –43.37 150.23 

90 47.52 20.39 22.67 
 

–2.17 4.01 –18.91 –4.94 –0.31 –1.20 –1.87 3.37 –3.24 

2614 –692.97 61.58 –114.10 4.69 1.69 –11.93 –18.00 –4.52 6.71 –0.23 –14.96 –1.00 –86.77 

251 –223.34 146.09 –84.39 –7.11 –7.80 –49.37 –134.61 –36.46 –42.32 3.08 –27.77 –36.14 –116.61 

91 –96.07 –727.27 44.71 –6.44 0.33 3.20 –33.20 –18.33 1.03 5.04 –9.34 2.95 31.63 

133 –455.48 –322.03 –54.65 –21.02 –4.99 –39.57 –157.61 –83.57 –20.67 12.64 –19.01 –35.48 –339.38 
209 –1404.59 204.68 317.27 5.71 4.61 –14.17 –5.50 94.33 43.26 18.02 –13.24 46.73 –116.90 

650 376.47 –74.66 –69.83 
 

–30.87 –19.52 228.55 166.16 –7.79 25.61 –61.21 –315.99 –123.57 

200 –230.23 318.20 29.17 10.00 10.99 72.97 28.33 –41.48 1.80 –35.88 –18.40 –30.24 22.06 

2611 –48.46 –0.64 133.56 
 

0.72 –9.21 –63.13 –5.75 –3.91 0.29 –5.55 –2.68 5.96 

243 –278.51 –36.95 73.00 
 

–4.91 –4.16 –50.10 8.27 0.00 83.08 –3.23 –26.41 –138.47 

2607 –10.85 24.64 –43.40 –0.64 19.42 –21.32 13.35 –27.44 –33.45 –4.93 –51.08 37.04 –147.18 

245 478.46 99.95 –201.81 –1.22 0.47 –23.83 –21.20 –21.69 –10.20 0.83 1.92 –15.42 89.66 

228 –8,698.11 –46.35 240.37 –40.12 –22.53 –30.27 –63.50 –132.77 –17.64 12.02 –71.55 –159.09 –160.67 

89 117.57 –98.64 20.98 
 

0.44 19.25 –119.26 –176.83 –0.53 –3.40 –47.44 5.32 6.42 

232 + 205 –39.19 –14.70 –24.06 –2.29 –3.62 –28.40 –0.46 –72.39 –19.65 0.18 –27.83 –31.52 9.33 

232 + 239 –385.39 13.82 –48.90 –2.25 –2.71 –16.34 –22.05 –45.64 –5.30 –3.27 –22.48 –6.02 16.74 

232 + 211 103.67 24.97 92.61 –2.30 –14.31 –6.38 10.60 –39.41 –2.67 –4.97 10.73 –1.52 18.24 

232 + 204 207.73 38.09 –118.86 –0.17 11.62 –12.39 43.36 4.98 1.14 12.35 –13.91 17.64 8.05 

232 + 244 495.15 15.40 –84.37 –3.41 –9.21 –11.91 5.86 –19.77 3.22 –6.00 –19.36 –2.68 25.78 

239 + 244 739.89 140.93 –371.70 –3.95 –10.52 2.25 –11.52 –32.93 –7.20 –4.39 –8.77 –11.89 21.07 

236 + 2601 182.85 109.71 –108.76 –2.85 0.72 –30.96 –6.90 –21.07 1.98 –1.87 –3.78 7.99 –6.62 

239 + 236 –376.60 109.26 –349.90 1.11 1.52 –8.55 –4.43 5.06 –3.46 4.60 –8.12 –11.91 –132.21 

211 + 239 52.36 –19.32 71.43 
 

–15.44 –3.54 –0.46 –27.32 –1.80 4.77 –18.33 –20.57 27.77 

236 + 10 –39.41 163.51 –66.51 
 

0.63 14.77 8.57 9.05 –3.34 3.86 2.35 –4.12 –4.10 

232 + 2612 
 

85.55 96.11 
 

–2.40 –2.55 6.05 36.00 16.65 13.06 –14.73 0.66 12.92 

211 + 204 –770.28 72.39 88.38 
 

2.79 2.18 –13.65 –137.68 –51.55 2.63 –102.02 –40.32 27.31 

239 + 204 353.77 33.34 –78.45 
 

16.85 –2.61 –9.93 –6.00 –20.79 –2.18 –14.24 3.74 –8.20 

244 + 236 477.71 –207.42 –251.60 
 

–72.92 20.65 –47.76 –52.22 –22.09 350.12 4.34 –88.54 292.94 

NOTES: Authors’ analyses of WCIS data matched to MarketScan, 2011–2014. Marginal effects (predicted or adjusted means) were obtained after estimation of a 
GLM, as described in Chapter 7, holding all covariates at their means. All models include the following controls: 66 indicators for CCS codes presented in 
Table 7.1 (not mutually exclusive), indicators for gender and age (measured as a continuous variable in terms of years), nine indicators for geographic region of 
residence within California (Bay Area, Central Coast, Central Valley, Eastern Sierra Foothills, Inland Empire, Los Angeles, North State–Shasta, Sacramento 
Valley, North Sacramento Valley, and San Diego [the omitted category]), and a count of number of CCS codes. Cells shaded and bolded are statistically 
significant at p < 0.05; red shading indicates a negative effect and blue shading indicates a positive effect. 
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Table D.4. Estimates of SB 863 Impact on Total Claim Lines, by Setting, Type of Service, and CCS Category  

CCS 
Category 
(ies) 

Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/
Orthotics Radiology Surgery Other 

232 –0.02 0.03 0.17 0.00 –0.18 –0.32 –0.31 –1.30 –0.02 –0.05 –0.13 –0.05 0.38 
211 –0.05 0.13 0.08 0.00 –0.19 –0.55 –0.58 –2.10 0.01 –0.10 –0.22 –0.12 0.15 
239 0.03 0.06 0.18 0.00 –0.01 –0.10 –0.07 0.05 0.01 0.01 –0.04 –0.02 0.07 
204 –0.01 0.16 0.06 0.00 0.09 –0.18 0.13 0.35 0.31 0.00 –0.04 0.04 0.61 
205 –0.11 –0.16 –0.11 0.00 0.13 –0.17 –0.11 –0.51 0.23 0.04 0.07 –0.07 0.29 
244 –0.21 0.16 0.14 –0.02 –0.09 –0.37 –0.42 –0.83 –0.06 –0.08 –0.28 –0.13 0.26 
236 –0.05 0.02 0.12 –0.01 –0.02 –0.09 –0.09 –0.04 0.03 0.03 –0.02 –0.06 –0.27 
95 –0.01 0.09 0.31 0.00 –0.14 –0.68 –0.39 –4.42 –0.39 –0.05 0.07 –0.16 0.58 
259 –0.15 –0.29 –0.24 –0.01 0.12 0.15 –0.05 –0.89 0.96 0.00 0.36 –0.03 –0.03 

225 –0.07 0.26 0.38 –0.03 –0.03 –0.32 –0.59 –2.49 0.06 –0.18 –0.28 –0.27 0.64 
257 –0.14 –0.31 0.57 –0.01 –0.11 –0.35 –0.44 –1.74 –0.51 –0.07 –0.27 0.10 0.06 

256 0.11 1.22 0.43 0.02 0.11 –0.60 1.29 –0.57 –0.68 –0.24 0.23 0.33 0.53 
254 –0.28 0.11 0.00 –0.01 –0.18 –0.33 –0.38 –2.89 –0.52 –0.01 0.04 –0.04 0.06 

203 –0.08 –0.18 0.30 0.02 –0.01 –0.44 –0.13 –2.24 –0.14 –0.09 –0.02 0.02 0.38 
229 –0.04 0.32 0.71 –0.01 –0.15 –0.23 –0.25 –1.72 0.01 –0.16 –0.36 –0.13 0.14 

235 –0.09 0.10 0.37 –0.02 –0.09 –0.14 –0.26 –0.74 –0.04 –0.06 –0.25 –0.11 –0.12 

212 0.13 –0.02 –0.01 0.01 –0.19 –0.32 0.26 –2.08 0.06 0.02 0.05 0.07 0.68 
2621 –0.32 –0.59 0.57 –0.02 –0.09 –0.23 –0.01 –1.74 0.00 –0.03 –0.25 –0.14 0.23 
234 –0.24 0.15 0.27 –0.02 0.00 –0.36 –0.04 –0.79 0.05 –0.13 –0.10 –0.13 –0.27 

230 –0.28 0.46 0.29 –0.01 –0.05 –0.37 –0.56 –0.60 0.00 –0.10 –0.41 –0.07 0.39 
651 –0.84 0.24 0.16 –0.04 –0.17 –0.60 –1.23 –5.76 0.10 –0.03 –0.11 –0.44 –0.44 

98 –0.29 0.14 0.42 –0.01 –0.12 –0.06 0.14 –0.99 –0.24 0.01 –0.10 –0.19 0.33 
84 0.11 0.28 0.31 –0.01 0.01 –0.57 –0.06 –0.99 –0.27 –0.01 –0.13 –0.02 0.48 
2603 –0.06 0.29 0.63 0.00 –0.12 –0.50 –0.36 –1.32 0.03 –0.08 –0.26 –0.03 0.70 
2620 –0.24 –0.02 0.09 –0.01 –0.05 –0.18 –0.14 –1.10 0.18 0.01 –0.27 0.05 0.19 
240 –0.13 –0.09 0.29 –0.01 0.00 –0.18 –0.03 0.27 0.00 0.00 0.01 –0.05 –0.38 
10 0.07 –0.04 0.02 0.01 0.01 0.09 –0.19 –0.05 –0.25 0.01 0.01 0.05 0.23 

2601 –0.19 0.20 0.43 0.02 0.00 0.13 –0.09 –0.15 –0.03 0.07 0.26 –0.08 –0.09 

238 0.93 0.83 0.91 0.04 –0.11 0.06 –0.54 –0.96 0.15 –0.06 –0.18 0.19 0.50 
197 0.07 –0.01 0.32 0.00 0.02 –0.36 –0.28 –0.73 –0.08 –0.04 –0.06 –0.06 –0.20 

2612 0.14 –0.19 0.56 –0.01 –0.05 –0.49 –0.03 –2.04 –0.07 –0.05 0.01 –0.09 0.33 
231 1.48 1.02 0.88 0.01 –0.13 –0.83 –0.58 –1.89 –0.06 –0.24 –0.83 –0.02 0.05 

253 0.12 0.18 0.10 0.00 –0.05 –0.01 0.07 –0.05 0.02 0.04 0.06 –0.01 0.16 
663 0.06 0.23 0.15 0.00 –0.12 –0.21 –0.05 –1.21 0.05 –0.02 –0.04 0.04 0.35 
102 –0.01 0.76 0.42 –0.01 –0.09 –0.09 –1.12 –0.27 0.05 –0.07 –0.53 –0.40 0.33 
143 –0.19 0.36 0.74 –0.05 0.01 –0.68 –0.75 –1.60 –0.25 0.04 –0.11 –0.12 0.05 
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CCS 
Category 
(ies) 

Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/
Orthotics Radiology Surgery Other 

657 –0.31 –1.30 –0.25 –0.01 –0.18 0.00 –2.59 –3.01 –0.14 0.00 –0.09 –0.18 –0.79 
233 0.39 0.85 0.84 –0.01 0.03 –0.05 –0.07 –0.97 –0.04 –0.04 –0.19 0.00 –0.01 

90 0.03 0.08 0.09 
 

–0.03 –0.10 –0.23 –0.37 –0.02 0.00 –0.02 0.01 –0.04 

2614 –0.09 0.06 0.18 0.00 –0.07 –0.42 –0.42 –0.93 0.08 –0.04 –0.18 –0.07 –0.18 
251 –0.06 0.79 0.25 –0.02 –0.06 –0.75 –1.51 –1.18 –1.45 0.02 –0.45 –0.15 0.18 

91 –0.05 0.07 0.10 –0.01 –0.01 –0.04 –0.30 –0.42 –0.01 0.02 –0.10 0.01 0.02 

133 –0.89 0.22 0.04 –0.03 –0.08 –0.06 –1.67 0.17 –0.95 0.07 –0.59 –0.23 –0.25 

209 0.12 0.17 1.27 0.01 0.11 –0.58 –0.13 2.50 0.33 0.03 0.26 –0.19 0.60 

650 –2.38 0.47 0.25 
 

–0.62 –0.21 1.74 5.09 –0.25 0.05 0.14 –0.42 –1.20 
200 –0.09 0.36 0.09 0.03 –0.01 0.69 0.39 –1.80 –0.03 –0.18 –0.53 –0.76 0.10 

2611 0.14 –0.04 0.67 
 

–0.02 –0.27 –0.62 –0.38 –0.21 –0.02 –0.10 –0.10 –0.22 
243 –0.28 –0.32 0.25 

 
–0.05 –0.26 –0.67 –0.70 –0.15 –0.03 –0.18 –0.05 –0.08 

2607 0.43 0.80 0.54 0.01 0.11 –0.25 –0.14 –1.01 –0.75 –0.07 –0.52 –0.06 0.43 

245 0.17 1.25 0.81 0.00 0.06 –0.70 –0.21 –0.90 –0.09 –0.03 –0.17 –0.13 0.25 

228 –3.06 0.31 1.52 –0.05 –0.16 –0.66 –1.07 –3.25 –0.48 –0.02 –0.81 –0.49 –0.47 

89 –0.12 –0.06 0.11 
 

0.01 0.18 –1.35 –3.97 –0.09 –0.04 –0.20 –0.07 –0.01 

232 + 205 –0.08 –0.26 0.27 –0.01 –0.02 –0.64 –0.71 –0.95 –0.18 0.02 –0.12 –0.02 0.79 
232 + 239 0.01 0.10 0.62 0.00 –0.15 –0.53 –0.41 –1.92 0.01 –0.09 –0.33 –0.04 0.59 
232 + 211 0.15 0.20 0.49 –0.01 –0.27 –0.55 –0.19 –1.93 0.07 –0.09 0.02 –0.06 0.70 
232 + 204 0.01 –0.25 –0.25 0.00 0.13 –0.13 0.00 –0.28 0.16 0.01 –0.04 0.08 0.71 
232 + 244 –0.03 0.24 0.04 –0.01 –0.14 –0.36 –0.11 –2.13 0.09 –0.13 –0.10 –0.08 0.57 
239 + 244 0.20 0.43 –0.12 0.00 –0.08 –0.33 –0.17 –1.00 –0.11 –0.05 –0.10 –0.03 0.27 
236 + 2601 0.02 0.39 0.08 –0.01 0.02 –0.20 –0.02 –0.94 0.13 –0.04 –0.02 0.00 –0.16 
239 + 236 0.18 0.27 0.45 0.00 –0.04 –0.22 –0.12 –0.12 –0.08 –0.08 –0.09 –0.13 –0.44 
211 + 239 0.18 –0.27 0.11 

 
–0.18 –0.14 –0.29 –1.02 –0.05 –0.02 –0.20 –0.11 0.25 

236 + 10 –0.20 0.26 0.25 
 

0.09 0.16 0.23 0.91 –0.23 0.05 0.01 –0.05 0.55 
232 + 2612 0.46 0.61   –0.05 –0.10 0.01 0.91 0.05 –0.04 –0.14 0.02 0.34 
211 + 204 

 
0.10 –0.01 

 
–0.06 0.04 –0.43 –5.42 –0.88 0.08 –0.70 –0.15 0.79 

239 + 204 
 

0.00 –0.05 
 

0.14 –0.03 –0.56 1.00 –0.47 –0.01 0.02 0.02 0.21 

244 + 236 
 

–0.17 –0.37 
 

0.02 –0.28 –0.53 –2.49 0.00 –0.14 –0.30 –0.35 0.36 

NOTES: Authors’ analyses of WCIS data matched to MarketScan, 2011–2014. Marginal effects (predicted or adjusted means) were obtained after estimation of a GLM, as described in 
Chapter 7, holding all covariates at their means. All models include the following controls: 66 indicators for CCS codes presented in Table 7.1 (not mutually exclusive), indicators for 
gender and age (measured as a continuous variable in terms of years), nine indicators for geographic region of residence within California (Bay Area, Central Coast, Central Valley, 
Eastern Sierra Foothills, Inland Empire, Los Angeles, North State–Shasta, Sacramento Valley, North Sacramento Valley, and San Diego [the omitted category]), and a count of number 
of CCS codes. Cells shaded and bolded are statistically significant at p < 0.05; red shading indicates a negative effect and blue shading indicates a positive effect. 
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Table D.5. Estimates of SB 863 Impact on Total RVUs, by Setting, Type of Service, 
and CCS Category  

CCS 
Category(ies) 

Inpatient 
Hospital 

All Other 
Inpatient Outpatient E&M Medicine Pathology Radiology Other 

232 0.00 0.13 0.36 –0.93 1.22 0.0001 –0.02 0.19 
211 –0.06 0.46 0.68 –1.34 1.09 0.00 –0.15 0.16 
239 0.00 0.11 0.08 –0.05 0.63 0.00 0.06 0.09 
204 0.07 0.38 0.85 0.72 3.22 0.00 0.32 0.32 
205 0.02 0.17 0.07 0.71 2.45 0.00 0.46 0.34 
244 0.02 0.89 0.71 –1.13 1.50 0.00 –0.01 0.20 
236 0.00 0.34 0.16 –0.03 0.59 0.00 0.03 0.04 
95 –0.03 1.41 0.37 –0.72 1.45 0.02 0.23 0.55 
259 0.07 –0.31 –0.65 0.67 0.51 0.01 0.80 0.08 
225 13.18 2.98 2.13 –1.66 4.49 0.01 0.15 0.39 
257 0.08 0.26 –0.05 –1.07 0.35 –0.01 –0.13 0.14 
256 0.01 3.04 0.19 5.86 0.84 –0.07 0.24 0.34 
254 –0.12 –1.16 –0.11 –0.58 –0.84 –0.40 –0.03 0.09 

203  2.16 1.42 –0.11 1.44 0.02 –0.23 0.16 
229 –68.92 2.09 2.10 –0.49 2.58 0.00 –0.12 0.25 
235 0.04 0.50 0.21 –0.66 0.51 0.00 –0.19 0.11 
212  –0.56 –0.28 0.51 2.11 –0.01 0.12 0.36 
2621 0.06 –0.04 –0.51 –0.26 0.31 0.00 –0.12 0.13 
234 1.32 1.23 0.76 –0.06 1.72 0.00 0.15 0.19 
230 0.17 0.73 0.19 –1.51 2.89 0.00 0.18 0.24 
651 0.02 –0.23 –0.59 –2.41 –1.20 0.00 0.07 0.26 

98 0.02 –1.15 –0.17 0.62 1.26 0.01 0.08 0.11 
84 –0.03 –0.08 –0.04 0.01 1.67 0.00 –0.01 0.18 
2603  0.62 1.10 –1.16 2.08 0.02 –0.04 0.30 
2620 –0.32 0.33 –0.51 –0.46 0.76 0.00 –0.17 –0.03 

240  –0.76 0.14 0.40 0.33 0.10 0.10 0.12 
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CCS 
Category(ies) 

Inpatient 
Hospital 

All Other 
Inpatient Outpatient E&M Medicine Pathology Radiology Other 

10 –0.21 0.36 0.01 –0.41 0.62 0.01 0.09 0.01 

2601  0.24 1.71 –0.24 0.17  0.11  

238  2.93 2.51 –0.71 0.82 –0.01 –0.32 –0.01 

197  0.46 0.52 –0.51 0.06 –0.01 0.00 0.01 

2612  –0.20 1.33 0.08 1.49 0.00 0.15 0.23 
231 2.25 2.68 2.35 –1.80 3.06 0.00 –0.19 0.43 
253 0.00 0.21 –0.02 0.71 0.35 0.00 0.04 0.05 

663 –0.05 0.18 –0.20 –0.02 0.67 0.00 0.05 0.09 
102 –0.03 0.32 –0.65 –2.72 2.19 0.00 0.23 0.16 
143  1.25 1.73 –1.98 –0.08 –0.04 –0.25 0.02 

657 0.02 –0.11 –0.69 –5.79 0.88 0.00 0.23 –1.02 
233 0.57 0.89 0.40 –0.02 1.65 0.00 –0.03 0.32 
90  0.09 0.28 –0.23 –0.01  –0.03 –0.01 

2614  0.38 1.01 –1.14 0.12  –0.11 0.09 
251 –0.01 0.91 –0.19 –4.63 0.93 –0.02 –0.11 0.38 

91  0.49 0.37 –0.73 0.25 0.00 –0.09 –0.01 

133 0.06 1.41 0.83 –3.98 0.88 –0.01 0.32 0.18 
209  –0.45 4.33 –0.78 4.76 0.00 0.13 0.40 
650  –6.16 0.23 5.29 3.92  –1.93 –2.27 
200  –0.12 0.69 1.19 –0.06 0.00 –0.16 0.03 

2611  0.11 0.89 –1.69 0.00  –0.08 0.04 

243  –0.51 0.04 –1.54 –0.08 0.00 –0.03 0.00 

2607 2.11 0.58 0.24 –0.96 1.59 0.90 –0.34 0.32 
245  0.58 1.17 –0.47 1.30 0.00 0.19 0.18 
228  1.69 2.82 –2.56 1.88 –0.03 –0.18 0.04 

89  0.17 1.19 –3.20 0.43  –0.41 0.10 

232 + 205  –0.02 0.20 –1.73 3.42 0.00 0.27 0.51 
232 + 239  0.00 0.93 –1.33 1.52 0.00 –0.15 0.27 
232 + 211  0.35 1.09 –0.58 2.93 0.00 0.35 0.30 
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CCS 
Category(ies) 

Inpatient 
Hospital 

All Other 
Inpatient Outpatient E&M Medicine Pathology Radiology Other 

232 + 204  0.44 –0.06 0.75 2.67 0.01 0.28 0.15 
232 + 244 –3.74 –0.03 –1.21 –0.38 1.30   0.21 
239 + 244 0.00 0.35 1.14 –0.46 1.18 0.00 0.06 0.17 
236 + 2601  1.20 0.28 –0.23 0.08  –0.06 –0.01 

239 + 236  0.98 1.30 –0.27 0.77 0.51 –0.09 –0.16 

211 + 239  –0.24 –0.14 –0.45 1.00 0.01 –0.06 0.16 
236 + 10  1.24 –0.25 1.01 1.07  0.08 0.11 
232 + 2612  0.22 1.21 0.01 1.49  –0.10 0.13 
211 + 204  1.10 1.78 –1.32 0.66  –0.34 0.32 
239 + 204  0.48 –1.13 –0.66 1.82  0.38 0.24 
244 + 236 –0.03 0.44 –0.32 –1.68 1.70  –0.08 0.17 
NOTES: Authors’ analyses of WCIS data matched to MarketScan, 2011–2014. Marginal effects (predicted or adjusted means) were obtained after estimation 
of a GLM, as described in Chapter 7, holding all covariates at their means. All models include the following controls: 66 indicators for CCS codes presented in 
Table 7.1 (not mutually exclusive), indicators for gender and age (measured as a continuous variable in terms of years), nine indicators for geographic region 
of residence within California (Bay Area, Central Coast, Central Valley, Eastern Sierra Foothills, Inland Empire, Los Angeles, North State–Shasta, 
Sacramento Valley, North Sacramento Valley, and San Diego [the omitted category]), and a count of number of CCS codes. Cells shaded and bolded are 
statistically significant at p < 0.05; red shading indicates a negative effect and blue shading indicates a positive effect. 
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Table D.6. Unadjusted Means for Injuries With and Without Matches 
to the First Report of Injury: Total Expenditures, $ 2011 

CCS Code 
Injuries with JCNs matching to FROI  Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
232 38,256 2,489.0 807.5 7,965.3  23,996 1,308.3 588.8 2,248.8 
211 8,424 3,950.5 1,101.0 13,661.6  5,350 1,674.3 714.0 3,394.3 
239 17,985 1,383.2 373.9 5,529.5  11,912 745.6 307.7 1,750.4 
204 5,607 4,701.7 1,380.7 9,754.6  3,569 1,940.1 655.7 4,976.7 
205 4,824 5,140.1 1,073.4 16,567.1  2,859 1,740.8 514.9 4,753.3 
244 10,957 4,769.8 742.0 16,810.4  6,339 1,556.7 404.7 4,716.3 
236 17,623 1,207.0 406.3 5,724.9  9,567 623.1 333.7 2,022.4 
95 2,717 6,897.1 2,408.2 18,382.3  1,898 2,774.7 1,254.4 5,487.1 
259 4,221 4,482.2 593.2 29,743.2  2,401 1,328.3 360.6 5,319.4 
225 1,828 9,197.4 3,421.9 22,819.2  1,160 3,270.3 1,579.0 4,516.9 
257 2,477 6,180.9 813.9 25,884.9  1,325 1,905.8 412.5 5,932.6 
256 1,415 7,270.4 1,341.9 22,926.1  987 1,988.3 430.6 4,822.5 
254 871 12,591.8 1,665.0 44,028.4  565 3,015.6 768.1 9,954.4 
203 827 5,822.6 1,664.7 14,598.7  579 2,517.6 786.3 5,743.8 
229 5,004 6,480.5 1,947.8 18,579.1  2,937 2,632.0 981.8 5,330.3 
235 5,256 2,915.2 475.6 13,030.4  3,194 891.8 332.8 7,797.6 
212 765 4,035.1 1,452.2 8,036.2  639 1,940.0 1,085.4 2,661.5 
2621 4,566 4,312.3 802.3 13,160.8  3,763 1,479.6 414.2 3,754.2 
234 3,779 6,565.3 943.1 24,640.7  2,375 2,101.8 565.0 7,334.0 
230 2,950 8,449.0 2,203.9 18,867.7  1,806 2,939.5 1,025.5 6,501.4 
651 1,415 2,971.7 713.9 7,411.9  837 1,676.8 362.5 4,237.4 
98 1,742 6,818.0 1,606.3 18,756.4  889 3,265.5 872.9 6,799.7 
84 1,734 4,227.8 1,114.7 10,076.2  1,133 1,795.6 591.3 4,685.8 
2603 3,211 6,367.3 1,482.6 30,242.1  2,667 2,182.7 724.2 4,888.5 
2620 3,203 4,589.1 803.0 29,561.0  2,119 1,523.2 450.0 4,419.2 
240 2,967 1,788.0 395.5 7,377.5  1,678 783.2 312.6 11,339.5 
10 1,362 2,145.2 443.3 9,418.4  882 780.4 301.0 2,289.5 
2601 486 1,002.6 382.3 3,074.2  349 565.7 244.6 1,868.2 
238 1,032 7,886.6 1,837.8 16,305.3  280 3,419.5 445.5 12,440.8 
197 2,028 2,152.4 513.9 7,727.8  1,393 968.1 394.4 2,891.8 
2612 1,539 3,267.4 1,099.0 6,030.7  1,241 1,584.8 675.4 2,634.2 
231 1,355 19,277.1 5,123.6 46,973.8  662 5,556.9 1,437.3 12,055.7 
253 1,932 1,267.9 272.7 4,614.8  1,211 590.9 222.0 1,949.3 
663 1,243 5,490.6 1,000.8 13,182.8  497 3,162.8 678.5 7,189.7 
102 1,575 6,281.7 1,249.1 17,944.8  827 2,564.7 667.3 8,121.5 
143 929 4,616.3 3,785.6 6,887.3  537 2,131.8 1,179.5 2,709.1 
657 327 6,659.6 1,618.2 14,628.9  178 2,285.3 443.7 4,965.9 
233 1,475 10,113.0 1,851.1 34,198.2  795 3,622.4 767.9 10,207.0 
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CCS Code 
Injuries with JCNs matching to FROI  Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
90 2,000 1,281.3 279.0 33,401.7  1,565 392.9 250.7 843.7 
2614 1,993 2,842.5 614.5 13,494.3  1,680 1,223.5 361.3 3,769.2 
251 978 5,670.1 1,222.7 17,046.0  587 1,753.7 523.1 4,389.2 
91 1,378 2,212.8 330.1 19,444.1  993 665.0 295.1 2,444.5 
133 1,041 12,839.7 1,386.5 42,404.8  561 4,095.0 652.7 13,065.1 
209 275 8,065.4 1,650.0 36,193.5  184 2,349.5 807.3 6,374.0 
650 127 4,585.4 1,136.8 9,236.7  100 1,559.0 598.8 2,480.5 
200 543 2,268.9 349.7 6,816.7  384 1,243.3 289.6 4,570.5 
2611 1,417 770.9 311.8 3,003.8  1,400 457.8 261.1 1,055.9 
243 963 1,407.3 301.1 8,148.1  578 771.6 265.9 2,718.5 
2607 900 6,573.5 1,641.3 17,335.0  651 2,986.2 905.2 7,499.8 
245 714 2,687.6 929.5 5,492.1  352 1,448.7 520.5 3,298.7 
228 403 20,351.9 3,711.7 63,046.9  229 4,551.8 1,290.8 10,920.1 
89 207 4,032.9 554.8 10,262.3  148 1,854.2 441.6 5,837.6 
232 + 205 6,282 4,451.8 1,410.5 21,449.2  4,631 1,836.3 878.1 3,139.4 
232 + 239 6,686 3,365.5 1,131.5 6,071.5  6,127 1,685.3 729.3 2,896.0 
232 + 211 4,817 3,427.4 1,371.2 5,931.7  4,117 1,857.5 988.8 2,614.4 
232 + 204 2,921 3,737.2 1,270.1 6,949.0  1,906 1,805.4 752.9 2,955.7 
232 + 244 1,966 3,559.8 1,093.8 6,373.5  1,243 1,400.1 573.4 2,418.3 
239 + 244 3,606 4,695.2 781.2 29,417.7  2,105 1,602.7 462.3 4,499.8 
236 + 2601 2,429 2,103.8 464.1 30,568.5  1,660 687.6 304.0 2,023.4 
239 + 236 1,290 1,864.6 569.6 5,636.1  938 805.3 433.8 1,570.9 
211 + 239 1,023 2,619.7 623.0 6,677.2  810 1,259.9 472.1 2,507.8 
236 + 10 879 1,814.9 507.5 5,549.3  467 783.3 318.7 1,887.8 
232 + 2612 920 1,799.0 589.5 3,353.3  809 893.7 366.5 1,726.0 
211 + 204 1,131 6,928.2 1,761.3 19,733.7  914 2,466.4 897.7 4,904.6 
239 + 204 923 3,086.8 901.5 7,387.5  637 1,401.5 454.5 2,797.8 
244 + 236 1,298 6,329.2 1,040.4 16,015.3  622 2,376.9 591.3 5,710.6 
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Table D.7. Unadjusted Means for Injuries With and Without Matches 
to the First Report of Injury: Total Expenditures, $ 2013 

CCS Code 
Injuries with JCNs matching to FROI 

 
Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
232 32,894 2,167.6 731.9 4,032.0  17,462 1,436.6 504.4 2,923.9 
211 8,459 3,188.8 1,051.2 10,552.9  4,830 2,730.0 671.1 11,795.7 
239 16,652 1,318.9 383.9 3,341.6  9,825 922.5 302.5 3,274.0 
204 6,457 4,249.3 1,382.4 8,945.6  3,951 3,020.6 810.8 6,861.9 
205 5,361 4,396.2 1,069.1 18,678.3  3,049 3,189.2 618.5 13,906.7 
244 10,975 3,872.0 735.5 14,639.8  6,539 2,908.6 513.3 11,458.1 
236 16,185 1,110.5 394.6 4,281.4  7,983 851.9 334.8 3,740.6 
95 2,737 6,256.2 2,293.3 18,593.6  1,694 5,168.3 1,212.5 17,824.5 
259 4,915 3,296.5 582.9 12,847.4  3,399 2,377.4 363.8 11,112.1 
225 1,853 7,330.4 3,239.8 12,809.4  1,087 6,632.5 2,080.3 16,258.1 
257 2,472 4,636.7 812.4 16,197.9  1,308 5,273.1 640.0 22,362.9 
256 891 8,820.4 2,776.6 19,632.3  514 7,110.7 885.4 19,538.7 
254 584 11,516.3 1,562.5 47,958.4  353 12,056.2 1,317.7 36,360.0 
203 840 5,689.8 1,665.7 18,393.4  587 4,111.3 930.8 10,844.3 
229 4,793 6,283.8 2,221.7 13,382.8  2,540 4,360.8 1,292.9 9,935.7 
235 5,112 2,417.0 494.7 7,760.2  2,886 1,943.9 377.6 8,186.0 
212 772 4,209.7 1,260.3 23,969.4  535 3,224.2 976.3 15,313.4 
2621 3,834 2,982.9 701.4 10,284.7  3,034 2,463.0 551.8 11,501.8 
234 3,690 5,412.5 813.4 17,703.3  1,996 5,007.2 628.4 19,435.9 
230 2,943 7,843.4 2,095.3 16,360.3  1,523 6,010.8 1,351.1 15,703.2 
651 1,246 2,561.5 672.0 6,030.7  850 2,263.8 377.9 9,187.2 
98 2,061 6,097.1 1,412.7 18,017.9  1,526 4,178.2 917.8 11,499.9 
84 2,023 3,627.5 968.0 9,543.9  1,314 2,640.4 724.9 12,573.0 
2603 2,646 5,546.8 1,440.5 14,735.1  2,109 4,349.0 1,088.4 14,577.2 
2620 2,394 2,970.9 709.2 8,329.2  1,821 2,531.3 578.6 8,581.9 
240 3,037 1,787.0 393.8 9,092.8  1,600 1,703.5 326.5 9,484.1 
10 1,700 1,925.9 529.7 5,334.0  1,323 1,479.5 377.6 7,319.2 
2601 482 1,059.5 394.1 4,584.8  379 642.8 251.0 3,186.5 
238 620 7,399.1 1,225.2 30,360.3  268 8,251.6 593.3 29,481.6 
197 1,888 2,148.1 525.6 7,269.7  1,232 1,357.0 413.9 3,570.6 
2612 1,585 2,995.8 1,265.4 4,752.2  1,087 2,639.8 961.5 5,490.3 
231 1,140 16,473.5 5,464.5 36,537.9  618 16,273.8 3,453.8 35,851.3 
253 1,966 1,512.9 291.3 5,191.6  1,352 1,130.0 258.1 3,699.3 
663 1,737 4,491.2 844.7 11,237.7  965 3,065.6 647.3 6,413.3 
102 1,520 5,483.8 1,124.0 13,526.6  932 4,728.6 903.6 16,107.7 
143 913 4,755.1 4,005.5 6,467.0  410 3,709.0 3,146.9 4,534.3 
657 352 4,838.5 998.1 11,483.7  236 2,993.0 624.8 7,421.3 
233 1,768 7,892.5 1,431.9 26,306.9  925 7,579.1 939.6 28,827.3 
90 1,781 527.6 282.7 1,456.7  1,255 441.8 246.9 2,221.1 
2614 1,909 2,569.8 617.0 10,966.2  1,397 1,832.1 509.0 5,057.2 
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CCS Code 
Injuries with JCNs matching to FROI 

 
Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
251 1,108 4,614.5 1,154.3 12,828.9  634 5,414.2 696.5 22,127.0 
91 1,379 1,366.5 333.5 5,215.8  930 1,318.0 291.6 8,324.8 
133 1,030 9,824.6 1,021.3 40,525.5  711 7,402.2 691.2 27,749.4 
209 289 5,841.7 1,590.1 13,909.4  210 6,964.0 1,052.8 28,304.1 
650 258 2,937.7 903.8 5,538.6  180 1,633.1 407.8 2,821.7 
200 525 2,662.0 344.1 11,717.4  351 1,830.5 258.8 6,495.2 
2611 1,331 590.0 302.9 1,388.3  1,131 571.1 267.7 1,568.6 
243 919 973.5 319.8 5,625.5  562 863.9 279.1 3,520.5 
2607 651 5,548.6 1,442.2 14,097.2  669 6,058.6 1,067.5 17,626.4 
245 695 3,652.5 1,062.6 8,642.2  401 2,496.3 802.0 7,634.2 
228 414 12,021.2 3,181.3 24,602.4  207 16,138.2 2,280.1 35,577.6 
89 201 2,826.8 560.3 6,423.5  163 1,994.8 481.8 6,746.7 
232 + 205 8,172 3,217.3 1,352.6 5,811.0  5,363 2,431.8 995.2 4,683.9 
232 + 239 6,094 2,988.3 1,125.3 5,047.5  4,579 2,058.5 706.4 4,250.5 
232 + 211 4,405 3,259.6 1,302.5 6,706.2  3,240 2,425.4 973.9 4,393.2 
232 + 204 3,755 3,510.7 1,309.0 5,575.9  2,530 2,375.6 833.7 4,380.8 
232 + 244 2,111 3,022.7 1,022.8 6,139.5  1,083 2,422.7 754.2 6,402.6 
239 + 244 4,128 3,366.2 750.7 9,633.5  2,376 2,685.0 560.3 10,100.4 
236 + 2601 2,663 1,298.6 509.0 4,063.1  1,559 1,270.0 433.4 12,171.1 
239 + 236 1,392 1,634.0 543.2 5,347.6  807 1,294.2 455.5 3,485.0 
211 + 239 1,255 2,320.6 619.8 5,413.4  876 1,659.6 519.7 3,490.3 
236 + 10 1,401 1,687.1 499.1 4,588.1  684 1,355.1 413.3 5,166.6 
232 + 2612 785 1,902.5 592.1 3,836.0  537 1,218.5 418.4 2,482.6 
211 + 204 1,419 5,862.1 1,856.1 14,554.4  1,035 4,877.1 1,087.0 18,538.4 
239 + 204 1,045 2,613.2 882.3 4,345.1  737 1,714.9 529.7 3,434.2 
244 + 236 1,399 6,075.8 932.3 15,642.1  638 4,521.5 626.3 15,453.5 
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Table D.8. Unadjusted Means for Injuries With and Without Matches 
to the First Report of Injury: Total Claim Lines, 2011 

CCS Code 
Injuries with JCNs matching to FROI 

 
Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
232 38,256 39.7 19.0 77.8  23,996 27.1 14.0 34.0 
211 8,424 46.6 23.0 64.9  5,350 29.2 15.0 35.5 
239 17,985 20.7 8.0 37.1  11,912 14.0 7.0 24.0 
204 5,607 50.7 25.0 65.8  3,569 27.0 11.0 37.2 
205 4,824 47.4 21.0 70.0  2,859 24.5 9.0 36.4 
244 10,957 39.1 11.0 71.7  6,339 18.6 7.0 31.1 
236 17,623 16.5 9.0 29.7  9,567 11.9 8.0 16.7 
95 2,717 63.9 39.0 78.2  1,898 38.5 24.0 42.1 
259 4,221 38.5 12.0 381.8  2,401 15.4 8.0 25.8 
225 1,828 77.2 49.0 88.3  1,160 39.8 24.0 42.6 
257 2,477 40.9 11.0 78.7  1,325 18.3 7.0 33.9 
256 1,415 55.5 23.0 82.5  987 22.4 9.0 34.2 
254 871 73.4 33.0 117.2  565 32.9 20.0 43.2 
203 827 56.2 29.0 76.7  579 30.0 15.0 37.2 
229 5,004 62.0 34.0 78.3  2,937 33.0 18.0 41.1 
235 5,256 22.5 8.0 55.3  3,194 11.5 6.0 21.4 
212 765 54.8 37.0 68.4  639 39.7 30.0 37.9 
2621 4,566 39.1 11.0 65.5  3,763 17.7 6.0 31.4 
234 3,779 47.5 19.0 78.6  2,375 23.4 13.0 33.8 
230 2,950 67.6 35.0 82.3  1,806 31.5 17.0 39.7 
651 1,415 22.8 8.0 46.5  837 15.4 5.0 29.8 
98 1,742 50.8 20.0 73.1  889 26.4 11.0 39.3 
84 1,734 39.8 13.0 66.0  1,133 21.9 8.0 35.7 
2603 3,211 63.9 25.0 437.6  2,667 27.9 12.0 38.3 
2620 3,203 45.2 11.0 436.3  2,119 17.8 7.0 31.7 
240 2,967 16.6 8.0 36.5  1,678 11.8 7.0 19.6 
10 1,362 19.4 7.0 38.9  882 10.5 5.0 19.0 
2601 486 15.3 9.0 26.9  349 8.2 6.0 9.8 
238 1,032 51.1 19.5 71.1  280 27.0 9.0 54.0 
197 2,028 21.4 11.0 39.3  1,393 13.5 9.0 18.8 
2612 1,539 43.1 21.0 55.3  1,241 25.6 11.0 33.2 
231 1,355 102.7 61.0 123.6  662 42.5 21.0 54.7 
253 1,932 14.7 5.0 34.8  1,211 8.1 4.0 16.6 
663 1,243 41.5 14.0 65.3  497 22.6 8.0 39.5 
102 1,575 46.7 17.0 72.4  827 24.4 10.0 40.5 
143 929 24.7 15.0 45.2  537 13.9 9.0 18.6 
657 327 47.9 16.0 78.4  178 17.1 5.5 26.6 
233 1,475 60.1 20.0 103.6  795 28.4 10.0 44.2 
90 2,000 20.2 5.0 547.5  1,565 6.8 5.0 8.3 
2614 1,993 27.2 8.0 54.7  1,680 15.3 5.0 29.7 



 

 193 

CCS Code 
Injuries with JCNs matching to FROI 

 
Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
251 978 39.7 14.0 71.7  587 18.3 8.0 31.5 
91 1,378 13.8 6.0 52.1  993 8.5 5.0 16.6 
133 1,041 60.5 17.0 116.9  561 27.8 10.0 48.3 
209 275 55.2 26.0 76.8  184 27.0 16.5 30.9 
650 127 35.1 10.0 88.4  100 15.0 7.0 27.3 
200 543 20.5 7.0 39.8  384 14.2 6.0 31.7 
2611 1,417 10.9 6.0 33.0  1,400 7.7 5.0 10.2 
243 963 11.6 5.0 45.1  578 7.5 4.0 14.3 
2607 900 58.7 26.0 87.8  651 34.5 14.0 48.9 
245 714 22.0 10.0 40.7  352 13.6 7.0 21.1 
228 403 82.0 26.0 147.7  229 28.4 13.0 46.8 
89 207 29.2 9.0 58.0  148 14.1 6.0 28.1 
232 + 205 6,282 59.8 32.0 315.6  4,631 34.6 20.0 39.8 
232 + 239 6,686 49.4 25.0 60.4  6,127 32.6 16.0 40.1 
232 + 211 4,817 53.4 34.0 59.3  4,117 37.4 24.0 38.5 
232 + 204 2,921 47.4 27.0 55.9  1,906 30.6 16.0 37.8 
232 + 244 1,966 44.6 21.0 58.3  1,243 24.4 12.0 30.4 
239 + 244 3,606 43.8 12.0 412.1  2,105 20.5 8.0 34.7 
236 + 2601 2,429 26.0 6.0 497.5  1,660 9.6 5.0 20.9 
239 + 236 1,290 24.3 13.0 39.7  938 16.1 10.0 19.4 
211 + 239 1,023 35.0 12.0 54.2  810 23.8 9.0 36.6 
236 + 10 879 20.5 7.0 46.4  467 12.2 6.0 21.0 
232 + 2612 920 27.9 10.5 41.8  809 16.6 7.0 26.3 
211 + 204 1,131 63.9 35.0 82.2  914 35.9 20.0 42.4 
239 + 204 923 41.4 16.0 67.3  637 23.3 9.0 32.8 
244 + 236 1,298 49.0 16.0 83.2  622 23.8 11.0 36.6 
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Table D.9. Unadjusted Means Injuries With and Without Matches 
to the First Report of Injury: Total Claim Lines, 2013 

CCS Code 
Injuries with JCNs matching to FROI  Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
232 32,894 36.7 17.0 46.2  17,462 26.0 11.0 35.8 
211 8,459 41.6 22.0 50.4  4,830 32.3 13.0 49.3 
239 16,652 20.7 8.0 35.4  9,825 14.9 6.0 29.1 
204 6,457 49.7 27.0 59.7  3,951 36.4 15.0 50.0 
205 5,361 44.1 20.0 60.2  3,049 31.7 11.0 56.2 
244 10,975 34.9 11.0 57.6  6,539 27.4 8.0 52.1 
236 16,185 15.7 8.0 27.1  7,983 12.7 7.0 22.4 
95 2,737 58.3 38.0 67.0  1,694 44.2 20.0 63.1 
259 4,915 29.7 12.0 55.5  3,399 20.9 8.0 47.6 
225 1,853 71.9 48.0 80.2  1,087 57.2 32.0 73.8 
257 2,472 35.5 11.0 60.2  1,308 33.7 8.0 79.3 
256 891 62.1 34.0 76.1  514 48.7 16.0 78.8 
254 584 65.4 34.5 101.2  353 69.2 30.0 112.8 
203 840 52.8 29.5 63.8  587 38.0 17.0 54.1 
229 4,793 59.7 36.0 69.9  2,540 42.7 22.0 56.6 
235 5,112 19.4 8.0 38.4  2,886 15.9 6.0 37.7 
212 772 48.2 30.0 59.9  535 42.9 23.0 65.4 
2621 3,834 29.8 10.0 46.7  3,034 22.9 7.0 43.6 
234 3,690 40.5 17.0 60.0  1,996 34.8 13.0 65.7 
230 2,943 62.0 34.0 72.1  1,523 46.7 22.0 65.8 
651 1,246 20.0 8.0 39.2  850 16.8 5.0 36.3 
98 2,061 48.9 20.0 76.3  1,526 33.1 11.0 53.3 
84 2,023 35.9 12.0 55.1  1,314 26.9 9.0 53.8 
2603 2,646 52.3 24.0 69.4  2,109 40.4 16.0 60.8 
2620 2,394 29.3 10.0 45.1  1,821 23.7 8.0 41.5 
240 3,037 15.7 7.0 34.2  1,600 14.6 6.0 43.9 
10 1,700 19.3 8.0 35.0  1,323 13.9 6.0 30.3 
2601 482 13.3 8.0 16.2  379 8.6 5.0 13.4 
238 620 43.5 16.0 71.0  268 44.8 10.0 96.6 
197 1,888 20.4 10.0 35.4  1,232 15.1 9.0 20.8 
2612 1,585 40.5 24.0 45.6  1,087 33.4 15.0 44.7 
231 1,140 89.5 61.0 100.2  618 83.6 44.0 114.9 
253 1,966 15.5 5.0 32.0  1,352 12.6 5.0 29.9 
663 1,737 34.4 12.0 52.7  965 25.8 8.0 43.9 
102 1,520 41.9 16.0 65.5  932 36.3 13.0 70.5 
143 913 24.3 17.0 33.4  410 18.2 12.5 22.2 
657 352 36.9 14.0 55.1  236 22.2 9.0 35.8 
233 1,768 50.6 19.0 76.9  925 41.4 11.0 80.0 
90 1,781 7.3 5.0 9.3  1,255 6.5 5.0 12.6 
2614 1,909 23.6 8.0 41.4  1,397 19.6 6.0 39.0 
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CCS Code 
Injuries with JCNs matching to FROI  Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
251 1,108 33.7 13.5 52.9  634 30.7 10.0 75.0 
91 1,379 11.3 5.0 25.0  930 10.6 4.0 35.8 
133 1,030 48.6 14.0 89.1  711 39.7 11.0 91.9 
209 289 55.0 31.0 78.1  210 44.8 18.0 73.8 
650 258 21.3 9.0 36.2  180 15.0 7.0 28.6 
200 525 20.6 6.0 48.8  351 18.1 5.0 61.9 
2611 1,331 8.2 5.0 12.2  1,131 7.5 5.0 9.8 
243 919 9.4 5.0 33.9  562 7.8 4.0 14.6 
2607 651 51.7 25.0 75.3  669 49.6 15.0 77.4 
245 695 27.6 12.0 46.2  401 19.6 9.0 38.5 
228 414 58.0 23.0 83.6  207 71.9 20.0 109.1 
89 201 23.7 9.0 42.1  163 14.8 7.0 26.0 
232 + 205 8,172 50.3 31.0 53.4  5,363 40.9 23.0 47.7 
232 + 239 6,094 45.9 25.0 53.5  4,579 33.5 15.0 45.5 
232 + 211 4,405 50.5 31.0 54.9  3,240 39.6 23.0 47.3 
232 + 204 3,755 48.5 29.0 53.2  2,530 35.8 17.0 43.4 
232 + 244 2,111 40.2 18.0 51.0  1,083 32.1 13.0 44.5 
239 + 244 4,128 32.7 11.0 52.1  2,376 26.2 9.0 50.2 
236 + 2601 2,663 13.4 7.0 24.0  1,559 11.7 6.0 28.6 
239 + 236 1,392 21.7 12.0 32.2  807 19.6 11.0 29.0 
211 + 239 1,255 31.3 12.0 44.0  876 25.6 10.0 38.4 
236 + 10 1,401 18.8 8.0 32.0  684 15.3 7.0 27.5 
232 + 2612 785 29.2 10.0 46.1  537 20.5 7.0 33.2 
211 + 204 1,419 58.8 35.0 68.3  1,035 46.3 22.0 70.6 
239 + 204 1,045 39.1 18.0 49.0  737 27.0 11.0 40.4 
244 + 236 1,399 43.0 15.0 66.2  638 29.4 10.0 53.5 
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Table D.10. Unadjusted Means for Injuries With and Without Matches 
to the First Report of Injury: Total Relative Value Units, 2011 

CCS Code 
Injuries with JCNs matching to FROI  Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
232 38,256 35.3 17.1 75.7  23,996 23.6 13.1 28.8 
211 8,424 44.1 21.7 68.0  5,350 26.6 15.4 31.9 
239 17,985 20.4 8.9 37.6  11,912 14.0 7.9 20.4 
204 5,607 52.2 25.1 70.9  3,569 28.3 13.8 39.4 
205 4,824 44.3 18.4 71.3  2,859 23.1 10.7 36.3 
244 10,957 40.0 12.6 76.3  6,339 20.6 9.1 37.3 
236 17,623 17.6 9.5 33.5  9,567 13.0 8.7 19.3 
95 2,717 63.8 34.4 92.8  1,898 34.7 21.1 39.7 
259 4,221 35.7 9.5 348.2  2,401 14.1 6.7 28.8 
225 1,828 85.4 52.4 103.1  1,160 45.7 29.3 49.2 
257 2,477 43.7 11.9 95.0  1,325 20.4 8.1 43.2 
256 1,415 59.7 20.1 93.2  987 23.5 9.1 36.9 
254 871 74.5 27.5 142.5  565 30.9 17.1 45.1 
203 827 58.4 28.6 81.9  579 31.7 16.9 41.3 
229 5,004 68.1 38.0 91.1  2,937 37.2 22.2 45.1 
235 5,256 25.1 9.6 62.3  3,194 13.6 7.9 23.5 
212 765 46.6 28.9 63.7  639 32.6 23.4 30.9 
2621 4,566 39.9 11.9 74.5  3,763 18.6 7.6 33.9 
234 3,779 51.2 19.0 97.3  2,375 26.0 12.9 43.5 
230 2,950 69.9 38.0 87.9  1,806 35.0 21.3 44.0 
651 1,415 21.2 9.1 45.3  837 15.2 7.1 26.7 
98 1,742 49.8 18.6 79.3  889 26.4 10.9 39.8 
84 1,734 38.6 14.1 65.5  1,133 22.8 10.6 41.2 
2603 3,211 61.2 23.3 394.3  2,667 27.9 13.9 38.5 
2620 3,203 45.4 12.4 394.1  2,119 18.9 8.0 33.9 
240 2,967 17.5 9.0 44.1  1,678 12.7 8.0 20.2 
10 1,362 19.7 7.0 44.6  882 10.3 5.7 16.0 
2601 486 13.1 6.7 29.7  349 7.3 4.7 10.0 
238 1,032 54.0 20.9 85.8  280 27.8 10.2 57.6 
197 2,028 21.1 11.6 41.8  1,393 14.2 9.4 19.8 
2612 1,539 40.1 18.8 56.2  1,241 23.8 12.6 30.2 
231 1,355 101.3 54.9 138.2  662 48.0 23.5 71.0 
253 1,932 14.6 6.2 34.5  1,211 9.2 5.1 17.4 
663 1,243 42.9 13.0 74.6  497 23.7 8.7 43.2 
102 1,575 46.8 15.3 83.8  827 23.9 9.7 43.3 
143 929 44.6 37.3 45.3  537 26.3 21.3 24.1 
657 327 43.9 14.7 76.0  178 16.5 6.7 22.6 
233 1,475 59.8 20.2 120.9  795 30.6 13.0 56.0 
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CCS Code 
Injuries with JCNs matching to FROI  Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
90 2,000 21.3 7.1 489.6  1,565 9.5 7.0 10.4 
2614 1,993 27.9 9.6 61.0  1,680 16.2 7.1 33.8 
251 978 42.5 14.6 90.8  587 20.7 9.6 34.8 
91 1,378 21.0 8.4 84.5  993 12.5 7.7 18.6 
133 1,041 64.8 15.0 150.2  561 32.9 9.5 68.1 
209 275 61.9 30.0 93.2  184 32.0 18.4 46.6 
650 127 34.4 9.2 90.4  100 11.3 7.0 14.3 
200 543 24.0 7.9 60.4  384 15.1 7.1 27.3 
2611 1,417 10.5 6.7 20.9  1,400 8.0 6.1 9.0 
243 963 12.5 5.8 58.3  578 8.0 5.1 11.7 
2607 900 53.7 22.9 81.9  651 31.5 14.6 46.0 
245 714 20.6 8.0 40.1  352 13.1 6.3 20.2 
228 403 97.0 34.9 188.5  229 41.0 16.5 61.1 
89 207 35.3 13.7 65.0  148 20.3 10.8 30.8 
232 + 205 6,282 50.8 25.1 282.3  4,631 29.0 17.2 32.4 
232 + 239 6,686 43.4 21.6 55.2  6,127 28.3 15.6 35.0 
232 + 211 4,817 46.9 26.7 57.8  4,117 31.4 20.3 34.0 
232 + 204 2,921 47.1 23.1 59.8  1,906 29.0 15.7 35.7 
232 + 244 1,966 40.6 18.8 53.3  1,243 22.4 11.9 27.3 
239 + 244 3,606 42.3 13.1 370.4  2,105 20.8 9.7 34.3 
236 + 2601 2,429 28.1 6.9 446.5  1,660 11.4 6.1 25.3 
239 + 236 1,290 23.3 12.7 35.1  938 15.7 10.2 18.1 
211 + 239 1,023 31.6 11.6 49.4  810 21.0 10.5 28.1 
236 + 10 879 23.6 8.1 58.5  467 13.0 7.1 25.5 
232 + 2612 920 26.0 11.2 37.5  809 15.7 8.0 24.0 
211 + 204 1,131 64.7 32.7 91.7  914 35.0 19.6 46.9 
239 + 204 923 39.4 15.8 65.9  637 22.3 10.4 29.5 
244 + 236 1,298 64.7 18.6 120.4  622 30.7 12.8 46.6 
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Table D.11. Unadjusted Means for Injuries With and Without Matches 
to the First Report of Injury: Total Relative Value Units, 2013 

CCS Code 
Injuries with JCNs matching to FROI  Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
232 32,894 35.7 15.7 49.8  17,462 25.5 11.1 39.8 
211 8,459 42.2 20.4 56.9  4,830 33.8 13.9 54.9 
239 16,652 21.2 8.9 35.8  9,825 15.7 7.4 31.1 
204 6,457 54.0 24.9 74.5  3,951 42.1 16.4 62.2 
205 5,361 42.8 18.5 64.9  3,049 33.7 11.6 64.3 
244 10,975 38.0 12.1 64.9  6,539 31.4 9.4 62.2 
236 16,185 18.4 9.2 38.4  7,983 14.4 7.7 28.6 
95 2,737 61.9 34.7 80.0  1,694 48.2 19.9 77.9 
259 4,915 28.5 9.7 64.6  3,399 21.5 6.3 58.1 
225 1,853 83.2 51.7 92.0  1,087 73.2 37.2 96.1 
257 2,472 39.3 11.8 77.0  1,308 39.9 9.7 92.1 
256 891 71.6 37.8 88.2  514 61.8 17.6 99.2 
254 584 63.6 25.3 118.2  353 70.6 23.0 132.9 
203 840 60.1 29.7 76.9  587 44.1 16.5 67.9 
229 4,793 72.6 39.5 93.3  2,540 54.9 27.0 76.8 
235 5,112 22.6 9.4 44.3  2,886 20.0 7.7 51.6 
212 772 43.7 24.9 54.5  535 37.2 18.5 55.3 
2621 3,834 32.0 11.2 55.3  3,034 26.9 8.5 53.1 
234 3,690 48.1 17.2 82.6  1,996 42.2 14.1 84.5 
230 2,943 65.7 36.0 81.3  1,523 54.0 25.3 79.7 
651 1,246 22.8 9.2 41.4  850 19.0 7.1 38.2 
98 2,061 50.2 18.4 80.3  1,526 36.4 10.9 63.0 
84 2,023 37.6 13.2 61.7  1,314 29.5 10.7 59.3 
2603 2,646 53.2 21.5 75.4  2,109 45.4 17.2 74.3 
2620 2,394 32.4 10.9 55.4  1,821 28.0 8.8 52.7 
240 3,037 17.1 8.6 41.1  1,600 15.8 7.2 41.2 
10 1,700 20.7 7.7 41.7  1,323 15.3 5.9 36.8 
2601 482 13.0 6.7 30.8  379 7.7 4.6 14.5 
238 620 48.1 13.2 81.3  268 51.4 10.5 116.1 
197 1,888 21.0 11.1 35.5  1,232 16.5 9.4 24.2 
2612 1,585 41.6 22.2 51.8  1,087 36.9 16.8 56.7 
231 1,140 93.7 58.8 119.4  618 98.6 44.8 140.7 
253 1,966 16.9 6.1 35.6  1,352 14.2 5.1 34.6 
663 1,737 38.8 12.4 66.1  965 29.0 8.6 51.8 
102 1,520 41.7 14.0 69.0  932 38.7 11.2 79.2 
143 913 45.1 38.3 37.0  410 36.6 32.4 34.4 
657 352 38.5 13.1 60.8  236 22.2 8.7 36.1 
233 1,768 52.2 19.0 84.2  925 47.1 13.6 100.4 
90 1,781 10.7 7.6 17.0  1,255 9.0 6.2 16.5 
2614 1,909 26.7 9.6 47.7  1,397 23.1 7.9 47.4 
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CCS Code 
Injuries with JCNs matching to FROI  Injuries with Pseudo–JCNs 

N Mean Median Std Dev N Mean Median Std Dev 
251 1,108 37.0 15.6 53.9  634 33.6 10.6 72.9 
91 1,379 17.9 7.9 39.5  930 15.5 6.9 45.1 
133 1,030 50.6 11.9 103.7  711 42.7 9.5 105.3 
209 289 64.0 30.5 91.0  210 59.5 19.6 100.3 
650 258 28.1 12.7 40.7  180 18.5 9.1 30.1 
200 525 25.1 7.2 57.4  351 19.7 6.4 54.7 
2611 1,331 8.7 6.0 12.7  1,131 8.5 5.3 13.5 
243 919 10.1 5.1 49.0  562 8.4 5.1 16.4 
2607 651 50.4 18.3 88.0  669 52.3 15.8 91.7 
245 695 27.6 8.3 60.2  401 19.4 6.9 47.2 
228 414 70.2 29.2 95.4  207 107.7 26.5 167.0 
89 201 35.4 11.3 66.1  163 19.2 9.7 33.3 
232 + 205 8,172 45.0 24.8 53.4  5,363 37.0 18.4 50.8 
232 + 239 6,094 44.1 21.7 55.9  4,579 33.1 14.2 50.7 
232 + 211 4,405 49.1 25.8 60.5  3,240 39.1 19.7 53.8 
232 + 204 3,755 51.8 24.8 63.9  2,530 37.3 16.2 52.4 
232 + 244 2,111 39.8 17.0 56.3  1,083 34.4 12.8 57.0 
239 + 244 4,128 34.3 12.0 61.5  2,376 27.7 9.7 52.6 
236 + 2601 2,663 17.3 7.4 40.9  1,559 15.1 6.3 37.2 
239 + 236 1,392 23.5 12.1 39.4  807 20.1 10.6 31.9 
211 + 239 1,255 31.2 12.7 47.9  876 27.2 10.7 44.0 
236 + 10 1,401 22.6 8.3 50.5  684 18.6 7.6 43.1 
232 + 2612 785 27.9 10.8 45.2  537 20.4 8.4 36.1 
211 + 204 1,419 62.9 31.7 83.5  1,035 48.4 20.4 74.7 
239 + 204 1,045 38.3 15.9 51.3  737 27.3 11.2 44.9 
244 + 236 1,399 58.7 16.4 104.9  638 45.2 12.1 90.2 
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Table D.12. Predicted Difference-in-Differences for Expenditures, by Setting, Type of Service, and CCS Category 

CCS 
Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/ 
Orthotics Radiology Surgery Other 

232 –76.77 12.01 27.37 –0.657 –1.948 8.868 –14.54 –13.88 1.510 1.406 –3.735 –3.758 –23.65 
211 –677.6 –72.09 –1.662 –12.44 –6.624 –9.623 –20.85 –40.35 –1.912 8.373 –18.19 –3.121 –226.9 
239 –90.58 3.865 67.82 –1.779 0.210 –4.205 –12.15 1.025 5.089 2.204 1.732 –4.758 –4.973 
204 390.1 46.73 –46.37 –7.138 17.27 –26.79 29.21 52.86 6.765 9.085 –3.358 –15.16 –353.6 
205 326.8 –51.22 19.96 –12.42 16.56 10.01 9.183 –11.12 8.942 11.88 –5.258 –103.8 –1052 
244 –414.1 114.7 41.68 –9.522 –1.923 –17.79 –19.34 –64.06 –5.891 –4.361 –26.13 –20.20 –444.0 
236 448.9 57.00 –48.93 –1.465 334.5 –5.101 –8.039 67.27 –0.414 –4.663 8.252 –18.00 796.7 
95 –690.7 103.4 166.3 –23.68 28.86 12.89 –15.52 –62.71 8.206 11.19 13.08 –21.97 –773.1 
259 130.8 –62.45 –166.3 –6.704 –20.40 –10.62 29.72 32.65 36.58 –3.197 89.94 334.7 –647.6 
225 21.46 319.8 52.59 –25.05 –5.907 –7.480 26.59 –27.93 –1.186 16.62 –32.53 –87.58 –595.7 
257 –455.7 232.5 138.2 –19.79 –17.69 10.18 –23.99 –18.58 –7.329 –3.560 –13.99 –97.32 –56.76 
256 –282.1 547.4 –194.5 –1.665 81.67 1.059 68.77 145.4 11.80 –47.09 14.05 40.37 –387.9 
254 5932 –2579 –429.4 –43.20 –120.6 –18.01 –23.01 –395.5 11.56 105.6 –9.194 –145.9 311.1 
203 545.9 8.963 100.4 2.380 17.21 –43.10 25.24 111.6 –16.29 22.99 5.572 23.52 –265.1 
229 –989.8 197.4 –27.98 –21.26 14.55 5.932 –3.031 –7.149 6.091 –5.528 –25.37 –16.53 10.76 
235 57.73 105.2 –183.0 –16.36 –7.299 –0.601 –7.506 –14.30 0.200 –3.352 –18.26 –21.31 –457.6 
212 –412.9 –419.1 –27.65 –1.446 1.928 67.52 30.31 –83.65 52.89 0.761 –5.763 13.30 –602.4 
2621 –519.3 –122.7 175.2 –13.60 –2.946 –7.809 –5.387 –85.72 0.264 –7.327 –17.48 –52.84 –101.1 
234 –2627 406.3 373.7 –5.757 29.92 –22.21 –5.625 –11.58 –11.50 –11.19 6.564 –87.88 40.52 
230 –56.64 579.9 –68.58 –30.62 30.80 –4.847 –20.61 38.96 6.357 –14.37 –0.920 –43.63 –459.8 
651 –502.1 –19.17 11.11 –10.87 39.36 –2.319 –28.89 –52.32 0.869 –8.444 –7.838 –97.17 –302.0 
98 381.1 8.160 –54.92 –6.047 9.604 19.51 48.81 –15.58 –6.958 11.53 7.088 –48.77 –114.1 
84 453.1 –123.8 188.1 –4.019 12.02 –19.54 –11.87 –26.58 –12.70 –8.016 –49.84 11.58 –344.1 
2603 85.18 359.4 –226.7 –2.088 18.66 –12.00 8.298 1.415 –5.246 8.288 –47.11 –38.37 –145.2 
2620 –268.6 –140.5 –33.05 –3.481 –13.35 –10.63 –14.79 –84.41 –0.0159 –11.66 –17.15 2.093 –240.0 
240 73.35 –53.40 101.1 –5.996 –0.224 1.814 –8.183 7.517 10.58 4.851 30.75 –39.37 –4068 
10 100.8 123.9 –207.6 6.710 –3.500 4.333 –4.627 –0.251 7.017 4.533 9.552 52.78 93.68 
2601 –2812 123.6 219.5 40.36 N/A 1.551 21.10 –0.541 –2.415 31.14 4.741 –37.40 29.14 
238 1221 –330.6 293.2 –27.02 –88.84 52.67 –42.47 –51.12 –12.07 –57.06 –66.56 –72.03 –1192 
197 –229.6 171.1 125.7 –1.160 –6.862 –19.33 –43.02 –22.09 –0.125 –2.435 6.957 11.65 –292.8 
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CCS 
Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/ 
Orthotics Radiology Surgery Other 

2612 5.173 73.59 –103.9 –5.376 2.867 –25.73 31.61 –56.27 –9.298 –6.048 –17.66 16.95 –58.98 
231 –3458 303.1 349.3 –63.91 25.65 –34.17 –37.42 81.87 –23.54 –26.98 –35.16 –279.1 –418.3 
253 –9.502 66.70 –73.53 –4.794 –13.53 –5.347 –8.739 –29.41 –6.838 6.857 –3.646 18.01 7.180 
663 82.70 120.4 –96.71 –9.378 –67.63 3.271 –14.28 –17.65 14.54 3.570 –10.18 –70.36 28.95 
102 2404 202.4 –99.48 7.030 31.95 13.96 –24.52 –9.440 –3.470 11.70 8.902 50.29 –91.29 
143 235.7 164.4 79.82 –25.21 –57.01 –40.42 –16.78 –37.82 –1.408 4.073 –27.56 –35.42 –120.6 
657 457.1 282.2 –36.97 50.63 –66.79 –353.4 11.27 –5.721 5.305 27.48 –32.85 54.48 –368.9 
233 459.1 372.0 –99.36 N/A 48.00 –2.798 –17.54 –91.59 7.970 0.752 –71.58 –82.46 –225.9 
90 114.3 41.56 70.42 19.35 –14.31 15.05 –10.89 11.08 7.194 –3.157 4.668 7.746 –33.75 
2614 –1186 66.37 –187.9 –1.498 –0.379 –11.38 –12.94 –0.289 18.89 1.748 –24.28 –3.807 –209.3 
251 –864.8 315.4 139.9 –17.70 26.38 –21.23 –62.70 –295.3 –10.10 –2.354 0.945 –272.7 –595.3 
91 –940.4 –58.02 –47.30 –9.794 –12.53 0.600 –16.89 2.969 2.115 –173.3 6.708 10.63 22.39 
133 106.9 28.08 30.78 –43.83 19.13 3.352 –99.57 –130.4 –11.60 35.11 17.91 –360.9 –745.0 
209 –1342 –23.03 801.5 –22.03 –113.7 –22.23 –59.45 113.2 32.26 15.05 –73.59 –52.79 –1078 
650 11393 –142.3 –459.2 N/A N/A –13.62 167.8 –48.10 –44.20 –132.1 –167.0 –18491 –2472 
200 –315.0 611.3 84.82 36.24 93.71 6.476 10.23 –38.89 5.602 –35.24 –42.38 –8.096 154.1 
2611 197.7 78.80 –7.260 N/A –3.022 –7.407 –51.51 0.421 –4.085 0.0781 –8.311 2.260 0.571 
243 7.342 –38.27 –22.72 N/A –19.54 –2.133 –38.37 18.03 –7.642 257.4 –4.461 –1.035 –133.7 
2607 183.1 207.5 55.02 –20.62 44.99 –19.66 –19.72 –112.8 –31.55 –11.61 –82.79 169.3 –263.6 
245 1286 117.3 –382.2 –3.914 6.641 –5.029 –9.719 17.49 –6.939 –13.01 27.06 –16.88 28.80 
228 –7182 69.52 235.1 –21.40 7.432 –57.72 –199.0 –145.3 –15.73 –28.73 –121.3 –318.9 –2446 
89 35173 578.5 210.1 N/A 9.387 –16.99 –26.34 2.597 16.24 –27.48 –120.2 –37.34 210.6 
232 + 205 –331.8 –24.61 3.858 –4.048 1.456 –38.16 0.977 –91.99 –13.52 –2.820 –30.42 –27.62 –280.0 
232 + 239 –609.5 10.02 –128.4 –0.0687 –4.128 –18.46 –13.77 –57.51 –1.864 –1.918 –14.86 –1.040 –62.62 
232 + 211 705.2 12.58 147.5 –6.705 –12.81 –13.52 3.724 –53.37 –0.119 –1.682 8.691 6.002 –152.3 
232 + 204 521.4 76.18 –62.40 –1.086 10.53 –18.68 37.91 12.96 6.089 15.49 –30.17 17.31 –78.27 
232 + 244 1226 156.6 –134.9 N/A –14.68 –30.63 –40.49 –97.06 –9.004 –14.74 –33.33 –2.671 –390.8 
239 + 244 968.8 183.3 –438.9 –10.14 14.11 1.723 –14.49 –46.39 –9.342 –4.433 –22.20 –21.30 –414.7 
236 + 2601 –54.82 57.77 –127.6 –5.350 2.139 –50.58 –9.483 –36.20 –2.897 –3.290 –1.662 4.518 –31.40 
239 + 236 –130.8 191.1 –227.8 –2.452 –3.445 –9.564 3.023 7.245 2.466 4.835 0.544 –11.13 –196.3 
211 + 239 –585.6 95.10 119.8 N/A –9.968 –10.56 –20.71 –60.52 2.801 6.208 –23.61 –17.13 –149.9 
236 + 10 –6.375 189.0 –94.87 –7.183 15.49 20.27 –8.345 22.05 –3.237 2.545 –3.581 –2.875 –3.790 
232 + 2612  87.10 –7.908 N/A –7.555 –0.256 3.255 21.84 23.40 5.487 –18.95 4.104 20.14 
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CCS 
Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/ 
Orthotics Radiology Surgery Other 

211 + 204 –482.6 163.6 309.8 –61.67 38.38 32.55 61.56 0.787 –17.56 31.40 –27.51 20.82 –119.8 
239 + 204 –2027 –38.27 –96.17 –5721 16.72 0.258 5.720 18.86 –20.14 0.887 –2.504 –2.845 –463.5 
244 + 236 2038 –128.8 48.32 –3.604 –322.5 –1.387 –68.58 –126.5 –37.56 460.5 –9.498 –81.49 –368.8 

NOTES: Authors’ analyses of WCIS data matched to MarketScan, 2011–2014. Marginal effects (predicted or adjusted means) were obtained after estimation of a 
GLM, as described in Chapter 7, holding all covariates at their means. All models include the following controls: 66 indicators for CCS codes presented in Table 7.1 
(not mutually exclusive), indicators for gender and age (measured as a continuous variable in terms of years), nine indicators for geographic region of residence 
within California (Bay Area, Central Coast, Central Valley, Eastern Sierra Foothills, Inland Empire, Los Angeles, North State–Shasta, Sacramento Valley, North 
Sacramento Valley, and San Diego [the omitted category]), place of service for first visit (ED, inpatient, outpatient, other, and physician/clinic [the omitted category]), 
and a count of number of CCS codes. Bolded values are statistically significant at p < 0.05. 
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Table D.13. Predicted Difference-in-Differences for Number of Total Claim Lines, 
by Setting, Type of Service, and CCS Category 

CCS 
Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/ 
Orthotics Radiology Surgery Other 

232 –0.0444 0.0264 0.122 –0.00187 –0.148 –0.307 –0.268 –1.090 0.0403 –0.0153 –0.117 –0.0557 1.044 
211 –0.241 0.164 0.186 –0.0179 –0.195 –0.436 –0.527 –1.784 0.0319 –0.0520 –0.181 –0.0826 1.520 
239 0.0349 0.0507 0.206 –0.00372 –0.0403 –0.132 –0.127 –0.157 0.0526 0.000633 –0.0363 –0.0366 0.399 
204 0.0115 0.263 0.487 –0.0169 0.0962 –0.202 –0.0204 0.429 0.124 0.0400 –0.0804 0.0129 1.982 
205 0.0778 –0.0413 0.280 –0.0119 0.132 0.0374 –0.318 –0.899 0.324 0.0763 0.0106 –0.0729 1.589 
244 –0.410 0.158 0.330 –0.0137 –0.0723 –0.390 –0.305 –1.884 0.0306 –0.0428 –0.136 –0.0884 0.519 
236 0.0685 0.123 0.0704 –0.0101 0.000700 –0.107 –0.0979 0.268 0.00151 0.0523 0.0257 –0.0900 –0.123 
95 –0.536 –0.00679 0.813 –0.0157 –0.161 –0.480 –0.640 –3.368 –0.108 –0.0109 –0.125 –0.109 2.498 
259 0.103 –0.202 –0.145 –0.0128 0.108 0.201 0.119 0.482 0.790 0.0508 0.357 –0.0860 0.410 
225 0.144 0.745 0.522 –0.0254 –0.0701 –0.412 –0.173 –2.361 0.388 –0.0463 –0.0935 –0.251 3.105 
257 –0.207 –0.307 0.625 –0.0273 –0.147 –0.239 –0.584 –0.858 –0.0793 –0.0517 –0.302 –0.0110 1.012 
256 0.793 0.00846 0.158 –0.00384 0.244 –0.497 0.368 2.981 –0.477 –0.185 0.496 –0.167 1.917 
254 –0.0530 1.195 –0.141 –0.0346 –0.373 –0.227 –0.142 –4.261 0.878 0.0350 –0.525 –0.214 2.544 
203 0.577 –0.926 0.567 –0.00998 0.164 –0.340 –0.124 1.481 –0.218 –0.0471 –0.138 0.0103 2.293 
229 –0.325 0.457 0.528 –0.0264 –0.176 –0.184 –0.233 –1.239 0.116 –0.111 –0.303 –0.122 1.689 
235 –0.277 0.214 0.216 –0.0276 –0.0793 –0.104 –0.171 –0.869 0.0121 –0.0627 –0.245 –0.0985 –0.0399 
212 0.248 –0.278 0.118 –0.0163 –0.242 –0.216 –0.145 –3.919 0.215 –0.00828 –0.0850 –0.00523 1.767 
2621 –0.412 –0.723 0.466 –0.0270 –0.0702 –0.292 –0.194 –2.506 0.138 –0.0313 –0.280 –0.130 0.953 
234 –0.613 0.203 0.985 –0.0232 –0.0236 –0.335 –0.238 –0.982 –0.0863 –0.0900 –0.0970 –0.213 0.239 
230 –0.512 0.702 0.236 –0.0421 0.0379 –0.355 –0.534 –1.102 0.0906 –0.128 –0.431 –0.196 2.700 
651 –0.126 –0.330 0.239 –0.0146 –0.104 –0.190 –0.450 –2.863 0.0325 –0.0353 –0.0900 –0.0971 0.334 
98 0.256 –0.721 0.372 –0.0112 0.000929 –0.220 0.356 0.00477 –0.0612 0.0390 –0.0803 –0.164 1.735 
84 –0.286 0.180 0.724 –0.00827 0.0272 –0.371 –0.298 0.0740 –0.272 –0.0341 –0.326 –0.0498 1.013 
2603 –0.0304 0.165 0.856 0.00274 –0.0774 –0.486 –0.338 –1.497 0.278 –0.0589 –0.246 –0.0870 2.145 
2620 –0.307 –0.398 0.0122 –0.0122 –0.0829 –0.284 –0.405 –2.237 0.0758 –0.0327 –0.332 –0.0667 0.854 
240 0.0572 0.0660 0.237 –0.00942 0.00679 –0.229 –0.142 –0.0562 –0.266 0.00100 0.0614 –0.0512 –0.310 
10 0.0628 –0.0576 0.0735 0.00941 –0.0283 0.112 –0.0255 0.391 0.130 0.0435 –0.0538 –0.0149 0.736 
2601 –0.416 –0.297 0.439 0.0264 0.00772 –0.0810 0.180 –0.414 0.211 0.0591 0.0996 –0.0622 0.419 
238 1.442 0.102 0.392 0.0617 –0.146 0.0779 –0.566 –3.643 0.430 –0.137 –0.360 0.231 0.0615 
197 0.0783 0.0680 0.542 0.00338 –0.00358 –0.242 –0.382 –0.663 –0.0858 –0.0505 –0.134 –0.0351 –0.106 
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CCS 
Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/ 
Orthotics Radiology Surgery Other 

2612 0.108 –0.0905 0.455 –0.0103 –0.00656 –0.414 –0.175 –1.177 –0.0883 –0.0493 –0.0300 –0.0152 1.258 
231 0.223 0.525 0.609 –0.0483 –0.108 –0.707 –0.887 0.0377 –0.131 –0.134 –0.595 –0.419 2.264 
253 –0.116 0.0707 0.00391 –0.0205 –0.0771 –0.141 –0.191 –0.348 –0.112 0.0431 0.0524 0.0631 0.495 
663 0.0329 –0.331 0.611 –0.0101 –0.129 –0.138 –0.427 –1.481 0.0983 –0.0257 –0.0851 –0.0756 1.082 
102 0.771 0.371 0.216 0.0336 0.0480 –0.144 –0.339 0.411 0.0409 –0.0135 –0.365 –0.186 1.388 
143 –0.0175 0.682 0.246 –0.0778 –0.0426 –0.300 –0.198 –1.194 –0.0698 0.0466 –0.0923 –0.0318 0.574 
657 0.0961 –0.455 0.932 0.0178 –0.510 –0.278 –0.488 –2.466 –0.114 –0.0416 –0.342 –0.179 0.226 
233 0.0752 0.818 1.058 N/A –0.0220 –0.0319 –0.325 –1.049 0.117 –0.0315 –0.447 –0.110 1.510 
90 0.420 0.194 0.149 0.00445 –0.0539 –0.0655 –0.0825 0.0394 0.157 –0.00266 –0.0255 0.00237 –0.0234 
2614 0.0838 0.247 0.184 –0.0103 –0.0207 –0.355 –0.355 –0.784 0.267 –0.0294 –0.199 –0.0383 0.257 
251 0.0287 0.449 0.113 –0.0212 –0.0629 –0.274 –0.719 –6.197 –0.0478 0.0174 –0.306 –0.0984 1.016 
91 –0.697 0.239 0.0505 –0.00907 0.0240 –0.142 –0.121 –0.00575 0.0289 0.0320 –0.109 –0.0319 0.0803 
133 –0.701 0.243 0.245 –0.0831 –0.126 0.0481 –0.891 0.520 –0.337 0.0619 –0.227 –0.552 0.649 
209 –1.591 –1.708 2.883 –0.0859 0.141 –0.339 –1.087 1.567 0.645 0.0181 0.0306 –0.302 1.995 
650 –0.707 –0.696 –0.593 N/A N/A –0.575 1.208 –4.041 –0.433 –0.152 –0.0581 –0.305 –0.177 
200 –0.150 1.082 0.169 0.0652 0.0634 –0.0156 0.0323 –0.674 –0.145 –0.156 –0.322 –0.122 0.605 
2611 0.437 0.0428 0.244 N/A –0.0190 –0.218 –0.512 –0.377 –0.182 –0.00690 –0.0808 –0.0964 0.0224 
243 –0.116 –0.586 –0.0140 N/A –0.230 –0.117 –0.425 –0.0423 –0.186 –0.00408 –0.114 –0.0393 0.0629 
2607 –0.244 1.181 1.341 –0.00183 –0.00262 –0.511 –0.477 –4.228 –0.478 –0.0928 –0.710 –0.160 1.448 
245 0.853 1.494 0.791 0.0252 0.129 –0.249 –0.123 0.500 –0.201 –0.0134 –0.0160 –0.0138 0.601 
228 –4.094 0.0351 1.081 –0.0669 –0.256 –0.547 –2.384 –0.307 –0.597 –0.134 –1.211 –0.775 0.232 
89 49.48 1.049 0.354 N/A 0.307 –0.587 –0.569 –0.236 0.195 –0.122 –0.551 –0.240 0.775 
232 + 205 –0.139 –0.283 0.766 –0.00847 0.0101 –0.671 –0.667 –1.733 –0.0568 0.0162 –0.141 –0.0106 2.185 
232 + 239 0.0105 0.169 0.371 –0.00173 –0.129 –0.552 –0.291 –2.086 0.0929 –0.0656 –0.255 –0.0171 1.703 
232 + 211 0.479 0.185 0.650 –0.0154 –0.242 –0.601 –0.324 –2.122 0.100 –0.0838 0.0176 –0.0381 2.072 
232 + 204 0.527 –0.0952 –0.0610 –0.00498 0.114 –0.228 –0.0798 0.0826 0.223 0.0147 –0.140 0.0753 1.870 
232 + 244 0.000933 0.445 0.0731 N/A –0.141 –0.576 –0.505 –4.012 0.0823 –0.113 –0.255 –0.0994 1.107 
239 + 244 0.337 0.679 0.211 –0.0144 –0.0290 –0.316 –0.249 –1.379 –0.147 –0.0456 –0.177 –0.0667 0.909 
236 + 2601 0.0227 0.210 0.00792 –0.00833 0.0268 –0.208 –0.127 –1.083 –0.0786 –0.0357 –0.0326 –0.0478 0.0372 
239 + 236 0.476 0.318 0.367 –0.00764 –0.0623 –0.227 –0.0543 –0.103 0.0422 –0.0853 –0.0892 –0.0919 –0.141 
211 + 239 0.828 –0.225 0.456 N/A –0.136 –0.296 –0.542 –2.380 –0.108 –0.0483 –0.236 –0.115 0.858 
236 + 10 –0.299 0.309 0.191 0.00465 0.127 0.326 0.0548 0.743 –0.216 0.0363 0.0239 –0.0628 0.828 
232 + 2612 

 
0.535 0.0733 N/A –0.0764 –0.109 –0.0869 0.524 0.0422 –0.0563 –0.169 0.0151 0.864 
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Inpatient 
Hospital 

All Other 
Inpatient Outpatient Anesthesia DME Drugs E&M Medicine Pathology 

Prosthetics/ 
Orthotics Radiology Surgery Other 

211 + 204 0.304 –0.159 1.057 –0.0576 –0.143 0.260 –0.0486 –1.653 –0.665 0.00413 –0.333 0.142 3.053 
239 + 204 2.653 –0.0833 –0.373 N/A 0.0671 –0.0419 –0.285 1.031 –0.525 –0.00966 –0.0463 –0.0165 1.104 
244 + 236 –0.0466 –0.441 0.0957 –0.0124 –0.117 –0.192 –0.609 –3.604 –0.377 –0.109 –0.396 –0.360 1.158 

NOTES: Authors’ analyses of WCIS data matched to MarketScan, 2011–2014. Marginal effects (predicted or adjusted means) were obtained after estimation of a GLM, as 
described in Chapter 7, holding all covariates at their means. All models include the following controls: 66 indicators for CCS codes presented in Table 7.1 (not mutually 
exclusive), indicators for gender and age (measured as a continuous variable in terms of years), nine indicators for geographic region of residence within California (Bay Area, 
Central Coast, Central Valley, Eastern Sierra Foothills, Inland Empire, Los Angeles, North State–Shasta, Sacramento Valley, North Sacramento Valley, and San Diego [the 
omitted category]), place of service for first visit (ED, inpatient, outpatient, other, and physician/clinic [the omitted category]), and a count of number of CCS codes. Bolded 
values are statistically significant at p < 0.05. 
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Table D.14. Predicted Difference-in-Differences for Relative Value Units, 
by Setting, Type of Service, and CCS Category 

CCS 
Inpatient 
Hospital 

All Other 
Inpatient Outpatient E&M Medicine Radiology Surgery Other 

232 
 

0.0907 0.284 –0.789 1.326 0.0612 –0.0187 0.184 
211 0.0252 0.0761 0.0811 –1.430 1.986 –0.0216 –0.544 0.256 
239 –0.0350 0.0726 0.168 –0.237 0.540 0.0829 –0.0585 0.107 

204 0.00870 0.885 1.743 0.307 3.437 0.454 –0.473 0.371 
205 

 
0.327 0.303 –0.323 2.272 0.445 –1.157 0.353 

244 0.0284 0.908 0.671 –0.797 1.534 0.0975 –0.592 0.236 
236 0.0431 0.552 0.163 –0.0245 0.896 0.126 –0.322 0.0264 

95 11798 1.155 0.387 –1.895 2.991 0.296 –0.690 0.520 
259 

 
–0.462 –0.376 0.920 1.352 1.131 0.473 0.160 

225 
 

2.758 1.489 –0.546 4.829 0.452 –2.090 0.490 

257 
 

1.164 0.468 –1.226 1.764 0.0650 –1.359 0.185 
256 –0.135 3.001 1.264 1.430 5.299 0.605 0.597 0.325 

254 
 

–4.540 0.625 0.767 –1.533 0.166 –7.983 1.111 

203 
 

1.813 1.694 –0.0343 4.183 0.376 0.402 0.255 

229 
 

2.411 1.915 –0.537 3.620 0.0131 –0.982 0.356 
235 1153 0.777 0.127 –0.250 0.747 –0.159 –0.609 0.148 
212 

 
–1.796 –0.698 –0.628 0.975 0.206 –0.327 0.418 

2621 –0.181 –0.448 –0.364 –0.755 0.312 –0.0882 –1.369 0.190 

234 1.997 2.450 1.366 –0.612 1.925 0.147 –2.366 0.285 

230 –1.271 0.977 –0.282 –1.578 3.900 0.0890 –3.492 0.370 

651 –0.0257 –0.133 –0.353 –0.594 0.574 –0.00503 –1.232 0.0846 
98 –1.445 –0.146 0.488 1.131 3.095 0.374 –0.798 0.209 

84 470.5 –0.402 0.568 –0.234 1.951 –0.0307 0.158 0.215 

2603 
 

1.250 1.683 –1.121 2.806 –0.118 –0.979 0.371 

2620 –1.116 –0.133 –0.521 –1.038 0.495 –0.0805 –0.208 0.0470 
240 0.0133 –0.773 0.199 0.133 0.446 0.345 –0.333 0.177 
10 

 
0.660 –0.0582 –0.0351 1.229 0.224 0.429 0.0844 

2601 
 

–0.686 2.127 0.287 0.176 0.0699 –0.283 0 

238 
 

3.562 5.445 –0.872 0.364 –0.272 –1.495 0.0801 

197 –0.158 0.0978 0.922 –0.641 0.143 –0.00691 0.0473 –0.0258 

2612 
 

0.128 1.196 –0.279 1.952 0.126 0.367 0.193 
231 

 
1.393 2.698 –2.417 5.162 0.0883 –2.711 0.552 

253 
 

–0.0925 0.457 0.0657 1.415 0.0314 0.0640 0.0464 

663 –0.202 0.601 –0.259 –1.081 1.312 0.00631 –1.402 0.0979 

102 0 1.248 –0.193 –0.489 2.901 0.290 0.967 0.164 

143 
 

1.732 0.549 –0.0569 0.144 0.00662 –0.367 0 

657 
 

0.488 –0.359 –1.299 2.456 0.0947 1.362 0 

233 0.153 1.403 0.911 –0.634 1.859 –0.176 –1.057 0.528 
90 

 
0.433 0.369 0.160 0.292 0.0335 0.0631 0 
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CCS 
Inpatient 
Hospital 

All Other 
Inpatient Outpatient E&M Medicine Radiology Surgery Other 

2614 
 

0.307 0.992 –0.854 0.418 –0.223 –0.294 0.130 

251 
 

0.696 0.557 –1.338 0.0589 0.380 –2.521 0.314 

91 
 

1.319 0.147 –0.0291 0.469 0.111 0.120 –2610 

133 
 

1.288 –0.274 –1.461 1.767 0.378 –4.285 0.295 

209 
 

0.495 6.436 –3.255 7.284 –0.0387 –3.898 0.716 

650 
 

0.0772 –1.057 4.308 –1.185 –0.828 –38.42 –1.062 

200 
 

1.556 2.397 0.620 –0.596 –0.330 –0.548 0 

2611 
 

0.332 0.594 –1.313 0.0912 –0.103 0.0231 –145557 

243 
 

–0.473 –0.0485 –0.731 0.117 0.0319 –0.225 0 

2607 
 

1.575 0.590 –2.146 0.360 –0.721 4.120 0.504 
245 

 
0.669 0.676 –0.0443 1.555 0.383 –0.634 –0.414 

228 
 

4.632 1.717 –5.583 4.528 –0.253 –7.837 0.464 
89 

 
2.056 0.131 –1.227 0.553 –0.833 –1.634 

 

232 + 205 
 

–0.117 0.557 –1.525 2.922 0.310 –0.230 0.542 

232 + 239 106.5 0.422 1.113 –1.096 1.619 –0.0617 –0.0181 0.324 

232 + 211 
 

0.546 1.972 –0.864 2.867 0.398 0.153 0.341 

232 + 204 
 

1.062 0.424 0.615 2.927 0.246 0.166 –0.00603 
232 + 244 –0.0165 0.447 –1.379 –1.658 0.729 –0.188 –0.124 0.239 
239 + 244 0.0209 0.273 0.739 –0.560 1.464 –0.0383 0.166 0.260 

236 + 2601 
 

0.653 –0.182 –0.321 0.0250 –0.0554 –0.313 –0.000312 

239 + 236 
 

0.394 1.183 –0.0160 0.737 0.0329 –0.507 –0.676 
211 + 239 

 
0.402 0.867 –1.232 1.107 –0.0626 –0.353 0 

236 + 10 
 

0.952 –0.252 0.349 0.983 0.0278 0.350 0.0625 

232 + 2612 
 

0.119 0.707 –0.221 1.511 –0.170 0.0775 0.119 

211 + 204 
 

1.261 2.068 0.178 4.411 0.411 –3.025 0.421 

239 + 204 
 

1.570 –1.036 0.144 1.742 0.458 0.0589 0.238 

244 + 236 
 

0.204 0.192 –1.771 1.740 –0.0235 –5.759 0.255 

NOTES: Authors’ analyses of WCIS data matched to MarketScan, 2011–2014. Marginal effects (predicted or adjusted 
means) were obtained after estimation of a GLM, as described in Chapter 7, holding all covariates at their means. All 
models include the following controls: 66 indicators for CCS codes presented in Table 7.1 (not mutually exclusive), 
indicators for gender and age (measured as a continuous variable in terms of years), nine indicators for geographic region 
of residence within California (Bay Area, Central Coast, Central Valley, Eastern Sierra Foothills, Inland Empire, Los 
Angeles, North State–Shasta, Sacramento Valley, North Sacramento Valley, and San Diego [the omitted category]), place 
of service for first visit (ED, inpatient, outpatient, other, and physician/clinic [the omitted category]), and a count of number 
of CCS codes. Bolded values are statistically significant at p < 0.05. 

. 



 

 208 

Bibliography 

AMA—See American Medical Association. 

AHRQ—See Agency for Healthcare Research and Quality.  

Agency for Healthcare Research and Quality, “Appendix A—Clinical Classification Software–
Diagnoses (January 1980 through September 2015),” Healthcare Cost and Utilization Project 
User Support website, March 24, 2016. As of August 24, 2020: 
https://www.hcup-us.ahrq.gov/toolssoftware/ccs/AppendixASingleDX.txt 

American College of Occupational and Environmental Medicine, “Practice Resources: Practice 
Guidelines,” webpage, undated. As of July 27, 2020: 
https://acoem.org/Practice-Resources/Practice-Guidelines-Center 

American Medical Association, AMA Guides website, undated. As of July 27, 2020: 
https://www.ama-assn.org/delivering-care/ama-guides 

———, Guides to the Evaluation of Permanent Impairment, 5th ed., 2000.  

Belton, Sharon E., Roman Dolinschi, William Monnin-Browder, Evelina Radeva, Karen 
Rothkin, Bogdan Savych, Carol A. Telles, and Rui Yang, CompScope™ Benchmarks, 17th 
ed., Cambridge, Mass.: Workers’ Compensation Research Institute, 2017. 

CHSWC—See California Commission on Health, Safety and Workers’ Compensation. 

California Code of Regulations, Title 8, Industrial Relations, Ch. 4.5, Division of Worker’s 
Compensation, SubCh. 1, Administrative Director—Administrative Rules, Art. 5.5.2, 
Medical Treatment Utilization Schedule, Sec. 9792.21.1, Medical Evidence Search 
Sequence, undated. As of January 30, 2020: 
https://www.dir.ca.gov/t8/9792_21_1.html 

California Code of Regulations, Title 8, Industrial Relations, Ch. 4.5, Division of Worker’s 
Compensation, SubCh. 1, Administrative Director—Administrative Rules, Art. 5.5.2, 
Medical Treatment Utilization Schedule, Sec. 9792.25.1, MTUS Methodology for Evaluating 
Medical Evidence, undated. As of January 30, 2020: 
https://www.dir.ca.gov/t8/9792_25_1.html 

https://www.hcup-us.ahrq.gov/toolssoftware/ccs/AppendixASingleDX.txt
https://acoem.org/Practice-Resources/Practice-Guidelines-Center
https://www.ama-assn.org/delivering-care/ama-guides
https://www.dir.ca.gov/t8/9792_21_1.html
https://www.dir.ca.gov/t8/9792_25_1.html


 

 209 

California Code of Regulations, Title 8, Industrial Relations, Ch. 4.5, Division of Worker’s 
Compensation, SubCh. 1, Administrative Director—Administrative Rules, Art. 5.6, Medical 
Treatment Utilization Schedule, Sec. 9795, Reasonable Level of Fees for Medical-Legal 
Expenses, Follow-up, Supplemental and Comprehensive Medical-Legal Evaluations and 
Medical-Legal Testimony, undated. As of February 14, 2020: 
https://www.dir.ca.gov/t8/9795.html 

California Commission on Health, Safety and Workers’ Compensation, CHSWC 2011 Annual 
Report, Oakland, Calif., 2011. Oakland, Calif.: Department of Industrial Relations, 
December 2011. As of May 5, 2015: 
https://www.dir.ca.gov/chswc/Reports/2011/CHSWC_AnnualReport2011.pdf 

———, CHSWC 2012 Annual Report, Oakland, Calif.: California State Department of Industrial 
Relations, December 2012. As of May 5, 2015: 
https://www.dir.ca.gov/chswc/Reports/2012/CHSWC_AnnualReport2012.pdf 

California Division of Workers’ Compensation, First Reports of Injury and Subsequent Reports 
of Injury Update, Oakland, Calif.: Department of Industrial Relations, 2016a.  

———, “Workers’ Compensation Information System (WCIS): First Reports of Injury (FROI) 
and Subsequent Reports of Injury (SROI) Data and Reports,” webpage, State of California, 
Department of Industrial Relations website, 2016b. As of January 30, 2020: 
http://www.dir.ca.gov/dwc/wcis/WCIS_Reports.html 

California Labor Code, Div.1, Department of Industrial Relations, Ch. 5, Division of Workers’ 
Compensation, Sec. 129. As of February 10, 2020: 
http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum= 
129.&lawCode=LAB 

California Labor Code, Div. 4, Workers’ Compensation and Insurance, Pt. 2, Computation of 
Compensation, Ch. 2, Compensation Schedules, Art. 2, Medical and Hospital Treatment, 
Sec. 4604.5. As of February 10, 2020: 
http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode= 
LAB&sectionNum=4604.5 

California Labor Code, Div. 4, Workers’ Compensation and Insurance, Pt. 2, Computation of 
Compensation, Ch. 2, Compensation Schedules, Art. 2, Medical and Hospital Treatment, 
Sec. 4610. As of February 10, 2020: 
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode= 
LAB&sectionNum=4610 

https://www.dir.ca.gov/t8/9795.html
https://www.dir.ca.gov/chswc/Reports/2011/CHSWC_AnnualReport2011.pdf
https://www.dir.ca.gov/chswc/Reports/2012/CHSWC_AnnualReport2012.pdf
http://www.dir.ca.gov/dwc/wcis/WCIS_Reports.html
http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=129.&lawCode=LAB
http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=LAB&sectionNum=4604.5
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=LAB&sectionNum=4610


 

 210 

California Labor Code, Div. 4, Workers’ Compensation and Insurance, Pt. 2, Computation of 
Compensation, Ch. 2, Compensation Schedules, Art. 2.5, Medical-Legal Expenses, 
Sec. 4628. As of February 10, 2020: 
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=LAB&section
Num=4628 

California Labor Code, Div. 4, Workers’ Compensation and Insurance, Pt. 2, Computation of 
Compensation, Ch. 2, Compensation Schedules, Art. 3, Disability Payments, Sec. 4663. As 
of February 10, 2020: 
http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=4663.&lawC
ode=LAB 

California Legislative Information website, undated. As of July 27, 2020: 
http://leginfo.legislature.ca.gov/faces/codesTOCSelected.xhtml?tocCode=lab 

California Workers’ Compensation Institute, “Physicians FAQ: Who Can Treat Injured 
Workers,” Oakland, Calif.: California Workers Compensation Institute, 2017. As of May 10, 
2017: 
https://www.cwci.org/Physicians.html  

Centers for Medicare and Medicaid Services, “Documentation and Files: National Physician Fee 
Schedule and Relative Value Files,” webpage, undated. As of August 24, 2020: 
https://www.cms.gov/apps/physician-fee-schedule/documentation.aspx 

———, Hospital Outpatient Prospective Payment—Final Rule with Comment Period and Final 
CY2016 Payment Rates, CMS-1633-FC; CMS-1607-F2, 2016a. As of July 27, 2020: 
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-
Payment/HospitalOutpatientPPS/Hospital-Outpatient-Regulations-and-Notices-Items/CMS-
1633-FC 

———, “Medicare Program; Revisions to Payment Policies Under the Physician Fee Schedule 
and Other Revisions to Part B for CY 2017; Medicare Advantage Bid Pricing Data Release; 
Medicare Advantage and Part D Medical Loss Ratio Data Release; Medicare Advantage 
Provider Network Requirements; Expansion of Medicare Diabetes Prevention Program 
Model; Medicare Shared Savings Program Requirements,” Federal Register, Vol. 81, 
No. 220, pp. 80170–80562, CMS-1654-F, November 15, 2016b. As of August 24, 2020: 
https://www.govinfo.gov/content/pkg/FR-2016-11-15/pdf/2016-26668.pdf 

———, “Trustees Report & Trust Funds,” webpage, November 29, 2019. As of January 30, 
2020: 
https://www.cms.gov/Research-Statistics-Data-and-Systems/ 
Statistics-Trends-and-Reports/ReportsTrustFunds/index.html 

CMS—See Centers for Medicare and Medicaid Services. 

https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=LAB&sectionNum=4628
http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=4663.&lawCode=LAB
http://leginfo.legislature.ca.gov/faces/codesTOCSelected.xhtml?tocCode=lab
https://www.cwci.org/Physicians.html
https://www.cms.gov/apps/physician-fee-schedule/documentation.aspx
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalOutpatientPPS/Hospital-Outpatient-Regulations-and-Notices-Items/CMS-1633-FC
https://www.govinfo.gov/content/pkg/FR-2016-11-15/pdf/2016-26668.pdf
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/ReportsTrustFunds/index.html


 

 211 

CHSWC—See California Commission on Health, Safety and Workers’ Compensation. 

CWCI—See California Workers’ Compensation Institute. 

Dalton, Kathleen, Sara Freeman, and Arnold Bragg, Refining Cost to Charge Ratios for 
Calculating APC and MS-DRG Relative Payment Weights, Research Triangle Park, N.C.: 
RTI International, 2008. As of September 1, 2020: 
https://www.bluecrossmn.com/healthy/public/portalcomponents/PublicContentServlet?conte
ntId=P11GA_12602450 

Das, Rupa, Update: Independent Medical Review, Independent Bill Review, Medical Treatment 
Utilization Schedule. Presentation to the Commission on Health and Safety and Workers’ 
Compensation, March 26, 2015. 

David, Rena, Stacy Jones, Brenda Ramirez, and Alex Swedlow, Independent Medical Review 
Outcomes in California Workers’ Compensation, Oakland, Calif.: California Workers’ 
Compensation Institute, April 2015, 2015a. As of September 1, 2020: 
https://www.cwci.org/document.php?file=2638.pdf 

———, Medical Review and Dispute Resolution in the California Workers’ Compensation 
System, Oakland, Calif.: California Workers’ Compensation Institute, December 2015b. As 
of September 1, 2020: 
https://www.cwci.org/document.php?file=2853.pdf  

David, Rena, Brenda Ramirez, and Alex Swedlow, Medical Dispute Resolution: Utilization 
Review and Independent Medical Review in the California Workers’ Compensation System, 
Oakland, Calif.: California Workers’ Compensation Institute, January 2014. As of September 
16, 2020: 
https://www.cwci.org/document.php?file=2243.pdf 

DIR—See State of California, Department of Industrial Relations. 

DWC—See California Division of Workers Compensation. 

Dworsky, Michael, Stephanie Rennane, and Nicholas Broten, Wage Loss Monitoring for Injured 
Workers in California’s Workers’ Compensation System: 2013 Injury Year Findings (First 
Interim Report), Santa Monica, Calif.: RAND Corporation, RR-2572-DIR, 2018a. As of 
February 5, 2020: 
https://www.rand.org/pubs/research_reports/RR2572.html 

———, Wage Loss Monitoring for Injured Workers in California’s Workers’ Compensation 
System: 2014–2015 Injury Year Findings (Second Interim Report), Santa Monica, Calif.: 
RAND Corporation, RR-2807-DIR, 2018b. As of February 5, 2020: 
https://www.rand.org/pubs/research_reports/RR2807.html 

https://www.bluecrossmn.com/healthy/public/portalcomponents/PublicContentServlet?contentId=P11GA_12602450
https://www.cwci.org/document.php?file=2638.pdf
https://www.cwci.org/document.php?file=2853.pdf
https://www.cwci.org/document.php?file=2243.pdf
https://www.rand.org/pubs/research_reports/RR2572.html
https://www.rand.org/pubs/research_reports/RR2807.html


 

 212 

Funk, Michele Jonsson, Daniel Westreich, Chris Wiesen, Til Stürmer, M. Alan Brookhart, and 
Marie Davidian, “Doubly Robust Estimation of Causal Effects,” American Journal of 
Epidemiology, Vol. 173, No. 7, April 2011, pp. 761–767. 

Hartman, Micah, Anne Martin, Patricia McDonnell, and Aaron Catlin, “National Health 
Spending in 2007: Slower Drug Spending Contributes to Lowest Rate of Overall Growth 
Since 1998,” Health Affairs, Vol. 28, No. 1, January–February 2009, pp. 246–261.  

IBM, “IBM MarketScan Research Databases,” webpage, undated. As of July 27, 2020: 
https://www.ibm.com/products/marketscan-research-databases 

IOM—See Institute of Medicine. 

Imbens, Guido W., and Jeffrey M. Wooldridge, “Recent Developments in the Econometrics of 
Program Evaluation,” Journal of Economic Literature, Vol. 47, No.1, March 2009, pp. 5–86. 

Institute of Medicine, Geographic Adjustment in Medicare Payment: Phase I: Improving 
Accuracy, Washington, D.C.: The National Academies Press, 2012. 

Johnson, Gregory, and Rena David, Ambulatory Surgical Center Cost Outcomes: Follow Up 
Study on the Impact of California SB 863 Workers’ Compensation Reforms, Oakland, Calif.: 
Workers’ Compensation Insurance Rating Bureau of California and California Workers’ 
Compensation Institute, March 15, 2015. As of January 4, 2018: 
https://www.cwci.org/document.php?file=2593.pdf 

Labor Code—See California Labor Code.  

Lanier, David, Christine Baker, and George Parisotto, SB 863: Assessment of Workers’ 
Compensation Reforms, San Francisco, Calif.: California Department of Industrial Relations, 
July 2016. 

———, 2017 Independent Medical Review (IMR) Report: Analysis of 2016 Data, San Francisco, 
Calif.: California Department of Industrial Relations, 2017.  

MedPAC, “Data Book,” website, 2016. As of February 3, 2020: 
http://www.medpac.gov/-documents-/data-book 

Meister, Raymond, “Update: Independent Medical Review, Independent Bill Review, Medical 
Treatment Utilization Schedule,” presentation to the Commission on Health and Safety and 
Workers’ Compensation, February 19, 2016.  

MTUS—See Medical Treatment Utilization Schedule.  

https://www.ibm.com/products/marketscan-research-databases
https://www.cwci.org/document.php?file=2593.pdf
http://www.medpac.gov/-documents-/data-book


213 

Rennane, Stephanie, Nicholas Broten, and Michael Dworsky, Wage Loss Monitoring for Injured 
Workers in California's Workers' Compensation System: 2016–2017 Injury Year Findings 
(Third Interim Report), Santa Monica, Calif.: RAND Corporation, RR-4209-DIR, 2020. As 
of July 27, 2020: 
https://www.rand.org/pubs/research_reports/RR4209.html 

Rosenbaum, Paul R., and Donald B. Rubin, “The Central Role of the Propensity Score in 
Observational Studies for Causal Effects,” Biometrika, Vol. 70, No. 1, April 1983, pp. 41–55. 

SB—See California Senate Bill. 

State of California, Department of Industrial Relations, 2014 Independent Medical Review (IMR) 
Report: Analysis of 2013 Data, 2014.  

———, “Utilization Review Investigation Results,” webpage, April 2019a. As of July 27, 2020: 
https://www.dir.ca.gov/dwc/UtilizationReview/UR_InvestigationResults.htm 

———, “Independent Medical Review (IMR) Update 2019,” January 2020a. As of January 30, 
2020:  
http://www.dir.ca.gov/dwc/IMR/IMR_Updates/IMR_Updates.htm 

———, “Official Medical Fee Schedule (OMFS),” webpage, last updated June 2020b. As of 
July 27, 2020: 
https://www.dir.ca.gov/dwc/omfs9904.htm 

———, “Medical Treatment Utilization Schedule,” webpage, August 2020c. As of August 24, 
2020: 
https://www.dir.ca.gov/dwc/MTUS/MTUS.html  

State of California, Department of Industrial Relations, Division of Workers’ Compensation, 
“Workers’ Compensation Claims by Market Share,” Table 4: Claims by Insurer Type, 
Market Share, and Year of Injury, 2010–2018,” Workers’ Compensation Information System 
(WCIS), July 29, 2019b. As of January 29, 2020: 
http://www.dir.ca.gov/dwc/wcis/WCIS_tables/Table-4/WCIS_Reports-Table-4.html 

Stuart, Elizabeth A., Haiden A. Huskamp, Kenneth Duckworth, Jeffrey Simmons, Zirui Song, 
Michael E. Chernew, and Colleen L. Barry, “Using Propensity Scores in Difference-in-
Differences Models to Estimate the Effects of a Policy Change,” Health Services and 
Outcomes Research Methodology, Vol. 14, No. 4, August 2014, pp. 166–182. 

Swedlow, Alex, and John Ireland, Preliminary Estimate of California Workers’ Compensation 
System-Wide Costs for Surgical Instrumentation Pass-Through Payments for Back Surgeries, 
California Workers’ Compensation Institute, June 2012. As of January 2, 2018: 
http://www.cwci.org/document.php?file=1589.pdf 

https://www.rand.org/pubs/research_reports/RR4209.html
https://www.dir.ca.gov/dwc/UtilizationReview/UR_InvestigationResults.htm
http://www.dir.ca.gov/dwc/IMR/IMR_Updates/IMR_Updates.htm
https://www.dir.ca.gov/dwc/omfs9904.htm
https://www.dir.ca.gov/dwc/MTUS/MTUS.html
http://www.dir.ca.gov/dwc/wcis/WCIS_tables/Table-4/WCIS_Reports-Table-4.html
http://www.cwci.org/document.php?file=1589.pdf


 

 214 

Tanabe, Ramona, Workers’ Compensation Medical Cost Containment: A National Inventory, 
2015, Cambridge, Massachusetts: Workers’ Compensation Research Institute, WC-15-27, 
2015. 

Three-Member Panel, 2013 Biennial Report, Boca Raton, Fla., November 29, 2012. As of 
January 30, 2020: 
http://www.myfloridacfo.com/Division/WC/PublicationsFormsManualsReports/Reports/ 
3MP_Report_2013.pdf  

U.S. Attorney’s Office, Central District of California, “Former Hospital Owner Sentenced to 
over 5 Years in Prison for Orchestrating Scheme that Paid over $40 Million in Illegal 
Kickbacks to Doctors, Other Medical Professionals for Spinal Surgery Referrals,” press 
release, January 12, 2018. As of July 27, 2020: 
https://www.justice.gov/usao-cdca/pr/ 
former-hospital-owner-sentenced-over-5-years-prison-orchestrating-scheme-paid-over-40 

WCIRB—See Workers’ Compensation Insurance Rating Bureau. 

Wickizer, Thomas M., Jeanne M. Sears, Dolly A. John, Beryl A. Schulman, and Janessa M. 
Graves, Access, Quality, and Outcomes of Health Care in the California Workers’ 
Compensation System, 2008, Seattle, Wash.: University of Washington School of Public 
Health, 2009. As of July 1, 2011: 
http://www.dir.ca.gov/dwc/MedicalTreatmentCA2008/2008_CA_WC_Access_Study_ 
UW_report.pdf 

Workers’ Compensation Insurance Rating Bureau, WCIRB Evaluation of the Cost Impact of 
Senate Bill No. 863, Oakland, Calif.: Workers’ Compensation Insurance Rating Bureau of 
California, October 12, 2012, 2012. As of January 2, 2018: 
https://www.wcirb.com/sites/default/files/documents/Updated_Evaluation_SB863_ 
COMPLETE.pdf 

———, January 1, 2014 Pure Premium Rate Filing, Workers’ Compensation Insurance Rating 
Bureau of California, REG-2013-00012, September 13, 2013. As of January 3, 2018: 
https://www.wcirb.com/sites/default/files/documents/010114_ppr_filing_complete.pdf 

———, Analysis of the Impact of RBRVS on Medical Payments—2015 Report, Oakland, Calif.: 
Workers’ Compensation Insurance Rating Bureau of California, 2015a. As of January 26, 
2017: 
http://www.wcirb.com/sites/default/files/documents/ 
analysis_of_the_impact_of_rbrvs_on_medical_payments_2015_report.pdf 

———, “WCIRB Wire: SB 863 Medical Costs Study Released,” Oakland, Calif.: Workers’ 
Compensation Insurance Rating Bureau of California, 2015b. As of January 26, 2017: 
http://www.wcirb.com/news/sb-863-medical-costs-study-released 

http://www.myfloridacfo.com/Division/WC/PublicationsFormsManualsReports/Reports/3MP_Report_2013.pdf
https://www.justice.gov/usao-cdca/pr/former-hospital-owner-sentenced-over-5-years-prison-orchestrating-scheme-paid-over-40
http://www.dir.ca.gov/dwc/MedicalTreatmentCA2008/2008_CA_WC_Access_Study_UW_report.pdf
https://www.wcirb.com/sites/default/files/documents/Updated_Evaluation_SB863_COMPLETE.pdf
https://www.wcirb.com/sites/default/files/documents/010114_ppr_filing_complete.pdf
http://www.wcirb.com/sites/default/files/documents/analysis_of_the_impact_of_rbrvs_on_medical_payments_2015_report.pdf
http://www.wcirb.com/news/sb-863-medical-costs-study-released


 

 215 

———, Senate Bill No. 863 WCIRB Cost Monitoring Report—2016 Retrospective Evaluation, 
Oakland, Calif.: Workers’ Compensation Insurance Rating Bureau of California, 2016. As of 
January 25, 2017: 
http://www.wcirb.com/sites/default/files/documents/sb_863_cost_monitoring_report_ 
2016.pdf 

———, California Workers’ Compensation Aggregate Medical Payment Trends—2016 Update, 
August 24, 2017a. As of January 2, 2018: 
https://www.wcirb.com/sites/default/files/documents/ 
170824_ca_wc_medical_agg_pymt_trends_report.pdf 

———, WCIRB 2017 State of the System, August 25, 2017b. As of January 8, 2018: 
https://www.wcirb.com/sites/default/files/documents/ 
2017_state_of_the_california_workers_compensation_system.pdf 

Wynn, Barbara O., “Regulatory Actions that Could Reduce Unnecessary Medical Expenses 
Under California’s Workers’ Compensation Program,” Santa Monica, Calif.: RAND 
Corporation, WR-690-CHSWC, 2009. As of August 24, 2020: 
https://www.rand.org/pubs/working_papers/WR690.html 

———, “Allowances for Spinal Hardware Under Calfornia’s Official Medical Fee Schedule: 
Issues and Options,” testimony presented before the California State Senate Labor and 
Industrial Relations Committee on May 9, 2012, Santa Monica, Calif.: RAND Corporation, 
CT-375, 2012. As of August 24, 2020: 
https://www.rand.org/pubs/testimonies/CT375.html 

Wynn, Barbara O., Harry H. Liu, Andrew W. Mulcahy, Edward N. Okeke, Neema Iyer, and 
Lawrence S. Painter, Implementing a Resource-Based Relative Value Scale Fee Schedule for 
Physician Services: An Assessment of Policy Options for the California Workers' 
Compensation Program, Santa Monica, Calif.: RAND Corporation, RR-395-1-DIR, 2014. 
As of January 30, 2020: 
https://www.rand.org/pubs/research_reports/RR395-1.html 

Wynn, Barbara O., Andrew W. Mulcahy, Hangsheng Liu, Rosalie Malsberger, and Edward N. 
Okeke, Medical Care Provided to California's Injured Workers: Monitoring System 
Performance Using Administrative Data, Santa Monica, Calif.: RAND Corporation, 
RR-1344-DIR, 2018. As of January 30, 2020: 
https://www.rand.org/pubs/research_reports/RR1344.html 

http://www.wcirb.com/sites/default/files/documents/sb_863_cost_monitoring_report_2016.pdf
https://www.wcirb.com/sites/default/files/documents/170824_ca_wc_medical_agg_pymt_trends_report.pdf
https://www.wcirb.com/sites/default/files/documents/2017_state_of_the_california_workers_compensation_system.pdf
https://www.rand.org/pubs/working_papers/WR690.html
https://www.rand.org/pubs/testimonies/CT375.html
https://www.rand.org/pubs/research_reports/RR395-1.html
https://www.rand.org/pubs/research_reports/RR1344.html


 

 216 

Wynn, Barbara O., Justin W. Timbie, and Melony E. Sorbero, Medical Care Provided Under 
California’s Workers’ Compensation Program: Effects of the Reforms and Additional 
Opportunities to Improve the Quality and Efficiency of Care, Santa Monica, Calif: RAND 
Corporation, MG-1144-CHSWC, 2011. As of January 30, 2020: 
https://www.rand.org/pubs/monographs/MG1144.html 

Yang, Rebecca (Rui), CompScope™ Benchmarks for California, 17th ed., Cambridge, Mass.: 
Workers Compensation Research Institute, WC-17-01, April 2017a. As of January 30, 2020: 
https://www.wcrinet.org/reports/compscope-benchmarks-for-california-17th-edition 

———, CompScope™ Medical Benchmarks for California, 18th ed., Cambridge, Mass.: 
Workers Compensation Research Institute, October 2017b. As of January 30, 2020: 
https://www.wcrinet.org/reports/compscope-medical-benchmarks-for-California-18th-edition 

Yang, Rebecca (Rui), and Karen Rothkin CompScope™ Benchmarks for California, 16th ed., 
Cambridge, Mass.: Workers Compensation Research Institute, WC-17-01, April 1, 2016. As 
of January 30, 2020: 
https://www.wcrinet.org/reports/compscope-benchmarks-for-california-16th-edition 

https://www.rand.org/pubs/monographs/MG1144.html
https://www.wcrinet.org/reports/compscope-benchmarks-for-california-17th-edition
https://www.wcrinet.org/reports/compscope-medical-benchmarks-for-California-18th-edition
https://www.wcrinet.org/reports/compscope-benchmarks-for-california-16th-edition



