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Preface 

This report is the first in a series of four RAND Corporation reports sponsored by the 
California Department of Industrial Relations as part of a regular effort to monitor the wage 
losses of injured workers in the California workers’ compensation system between 2013 and 
2017. This report focuses on earnings losses for workers injured in 2013 and compares these 
worker outcomes with those of workers who were injured before, during, and after the Great 
Recession. In addition to quantifying wage loss for the 2013 injury cohort and producing 
aggregated trends in wage loss over time, the report analyzes trends for key subgroups of interest 
in the workers’ compensation system, including analyses by receipt of indemnity benefits, 
industry, type of injury, and geographic region. 

This report builds on prior RAND research analyzing wage loss for injured workers in 
California. While that research has tended to focus on workers with permanent disabilities, this 
report presents trends for all injured workers in the system, as well as trends for all workers with 
indemnity benefits. Numerous recent changes in California, including the implementation of 
Senate Bill 863’s major reform to the workers’ compensation system and a long and sustained 
economic recovery following the Great Recession, motivate the need to gather an accurate and 
up-to-date estimate of wage loss for all injured workers in the state. 

RAND Institute for Civil Justice 
The RAND Institute for Civil Justice (ICJ) is dedicated to improving the civil justice system 

by supplying policymakers and the public with rigorous and nonpartisan research. Its studies 
identify trends in litigation and inform policy choices about liability, compensation, regulation, 
risk management, and insurance. The institute builds on a long tradition of RAND Corporation 
research characterized by an interdisciplinary, empirical approach to public policy issues and 
rigorous standards of quality, objectivity, and independence. 

ICJ research is supported by pooled grants from a range of sources, including corporations, 
trade and professional associations, individuals, government agencies, and private foundations. 
All its reports are subject to peer review and disseminated widely to policymakers, practitioners 
in law and business, other researchers, and the public. 

ICJ is part of RAND Justice Policy within RAND Justice, Infrastructure, and Environment 
(JIE), a division of the RAND Corporation that conducts research and analysis in civil and 
criminal justice, infrastructure development and financing, environmental policy, transportation 
planning and technology, immigration and border protection, public and occupational safety, 
energy policy, science and innovation policy, space, telecommunications, and trends and 
implications of artificial intelligence and other computational technologies—all areas in which 
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RAND has a long track record and deep reservoirs of expertise. JIE has particular interest in 
examining cross-cutting issues of regulation versus deregulation, governance, regionalism, and 
the changing roles of civil society. 

Questions or comments about this report should be sent to the project leader, Michael 
Dworsky (Michael_Dworsky@rand.org). For more information about the RAND Institute for 
Civil Justice, see www.rand.org/icj or contact the director at icjdirector@rand.org. 
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Summary 

Workplace injuries and illnesses pose a significant risk to the health and livelihood of 
workers and to the economic security of their families. Workers’ compensation systems are 
designed to protect workers against medical expenses and income loss due to workplace injury 
through the provision of medical care and indemnity (or wage loss) benefits. Although most 
workers’ compensation claims are for minor injuries that require only medical care, many 
workplace injuries result in temporary or permanent work disability and earnings losses that can 
be substantial. 

Evidence on the degree of earnings loss experienced by workers has the potential to make 
several important contributions to the process of evaluating and improving workers’ 
compensation policy. Earnings loss after injury reflects, to some extent, the workers’ 
compensation system’s effectiveness at providing medical care and vocational rehabilitation 
services that workers require to recover from their injuries. An important caveat is that worker 
outcomes are also shaped by a wide range of influences beyond the workers’ compensation 
system, making it inadvisable to interpret earnings loss directly as a measure of workers’ 
compensation system performance. Even when it is not possible to attribute patterns of earnings 
losses directly to workers’ compensation policy, however, evidence about earnings loss offers a 
powerful summary measure of workers’ economic well-being after injury. Accurate data on 
earnings loss can thus contribute to the evaluation of workers’ compensation policy, including 
the adequacy and equity of disability benefits. 

Although evidence on earnings losses is clearly of value for workers’ compensation 
policymakers, regular monitoring of earnings loss and other worker outcomes has lagged behind 
monitoring of other aspects of workers’ compensation system performance, such as medical 
costs and disability duration. The relative scarcity of evidence on earnings losses for injured 
workers reflects a number of technical and logistical barriers that have prevented workers’ 
compensation agencies and other system stakeholders from producing such estimates on a 
regular basis. Accurate measurement of earnings losses requires a unique combination of 
administrative data from sources inside and outside the workers’ compensation system, a 
rigorous methodology for estimating worker counterfactual outcomes, and alignment of 
economic incentives and resources to support the research. 

The California Department of Industrial Relations (DIR) has established a project that will 
provide regular monitoring of earnings loss and other economic outcomes for workers injured 
between the years 2013 and 2017. This report is the first of four reports (three interim monitoring 
reports and a final report) that the RAND Corporation will produce over the course of this three-
year effort, with data collected as of October 2017. This report provides the first detailed 
estimates of earnings loss trends for workers injured after the implementation of a major reform 
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package (Senate Bill [SB] 863) began in 2013 (DIR, 2017b). Estimates presented in this study 
include the following: 

• trends in earnings losses for the average injured worker with injury dates from 2005 
through 2013 

• trends for workers with indemnity benefits 
• comparison of earnings losses for 2013 injuries and earnings losses for earlier injury 

years 
• comparison of differences in earnings loss levels and changes across subgroups of 

injuries. 
In this first report, we assess labor market outcomes up to two years after the date of injury, 

relying on earnings data through the end of 2015. As mentioned above, the extent of wage loss 
after injury varies significantly with a variety of factors, including the availability of suitable 
employment opportunities, growth in wages over time, and external policy factors. In California, 
a major reform to the workers’ compensation system known as SB 863 was enacted late in 2012. 
The bill sought to improve the adequacy of permanent partial disability (PPD) benefits by raising 
the maximum weekly PPD benefit and by increasing disability ratings for selected injuries; both 
changes would lead to more-generous PPD benefits. This reform also made significant changes 
to dispute resolution and medical treatment. By this time, California’s labor market was also 
emerging from the Great Recession and had entered a long period of economic expansion.  

Both of these changes likely affected the cohort of 2013 injuries, which are the primary focus 
of this report. However, separating out the impacts of the policy changes from the impacts of 
these economic trends is beyond the scope of this interim study. Additionally, factors inside the 
workers’ compensation system, including timeliness of medical care, availability and access to 
vocational rehabilitation services, and employer-specific incentives, can all affect the extent of 
workers’ wage loss. As a result, we focus our analysis on quantifying earnings losses in the 2013 
injury cohort and on analyzing trends over time, rather than attempting to attribute these changes 
to any particular policy or economic change.  

There are also important methodological considerations to take into account when estimating 
wage loss. The concept of wage loss relies on comparison of a worker’s realized earnings after 
injury with the worker’s potential earnings in the (hypothetical) absence of the injury. 
Researchers have taken numerous approaches to estimating this counterfactual; we rely on a 
method developed and utilized in prior RAND reports. We match injured workers to control 
workers in the same firm at the time of injury who closely resemble injured workers in terms of 
past earnings, job tenure, and employment status. After demonstrating that earnings prior to 
injury match closely between the injured worker and controls prior to injury, we then use these 
control workers to estimate what injured workers would have earned in the absence of injury. In 
particular, we estimate the relative difference in earnings, employment, and at-injury 
employment between the injured and control workers to estimate wage loss two years after 
injury. 
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Key Findings 
Using this methodology, we estimated earnings losses, relative employment, and post-injury 

employment at the same firm as prior to the injury for workers injured in 2013. We compared 
these estimates with earlier cohorts and estimated comparisons of trends in earnings loss over 
time for important subgroups of injured workers, including those with indemnity benefits, those 
in certain industries, and those with particular types of injuries. We briefly summarize our 
findings below. Our primary measures use outcomes two years, or eight quarters, after the date 
of injury. For example, in Figure S.1, the data point in the trend line for workers injured in the 
second quarter of 2006 reflects their earnings in the second quarter of 2008. 

Overall Worker Labor Market Outcomes Improved Slightly in 2013 Relative to 2010–
2012 

We estimate that injured workers’ relative earnings were at 93 percent by the end of the 
second year after injury for the 2013 injury cohort. This increased slightly from 92 percent for 
workers injured during the Great Recession (of 2008–2009)1 and the recovery period of 2010–
2012 but is still lower than the pre-recession average relative earnings of 96 percent. Similarly, 
relative employment reached 98 percent for the 2013 injury cohort, up from 96 percent during 
the Great Recession and recovery period but lower than the 100 percent relative employment rate 
prior to the Great Recession. Relative employment at the same firm where the injury occurred 
was 82 percent for the 2013 cohort, similar to the level for the 2010–2012 injury cohorts. 

                                                
1 The official dates of the Great Recession were December 2007 to June 2009, as determined by the National Bureau 
of Economic Research (undated). For simplicity, and for consistency with Dworsky et al. (2016), we classify all 
injury dates in 2008–2009 as the “Recession” period for reporting in tables. 
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Figure S.1. Trends in Relative Earnings in Second Year After Injury, 2005–2013 Injuries 

 

SOURCE: 2005–2013 Workers’ Compensation Information System (WCIS) and Employment Development 
Department (EDD) data.  

NOTE: Relative earnings are defined as the ratio of injured worker earnings to potential earnings over the second full 
year following the quarter of injury. 

Changes in the Severity and Case Mix of Claims Could Explain Some of the 
Improvements in Labor Market Outcomes 

Workers in the 2013 injury cohort were less likely to work in construction or manufacturing 
industries and were more likely to work for large firms. These compositional changes could be 
associated with better post-injury labor market outcomes. Other factors might lead to larger 
earnings losses, however: Workers injured in 2013 were slightly older, earned a lower weekly 
wage prior to injury, and had lower job tenure when compared with workers injured in earlier 
years. There are also notable differences in the composition of benefits received by the 2013 
injury cohort. As of the time of data collection, only 12 percent of claims in the 2013 injury 
cohort had paid or settled PPD benefits, compared with 14 percent in the 2010–2012 injury 
cohorts. Because it can take several years for permanent disabilities to stabilize and for 
permanent disability claims to resolve, this lower percentage of PPD claims in the 2013 injury 
cohort likely reflects incomplete maturation of the data as claims continue to come through the 
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system. As such, caution is warranted in interpreting these early estimates of earnings loss 
outcomes for workers with permanent disabilities. 

Labor Market Improvements Are Concentrated Among Workers with Medical-Only and 
Temporary Disability Claims 

We next examined trends in post-injury labor market outcomes for workers who received 
PPD benefits, other indemnity benefits (mainly temporary total disability), and only medical 
benefits. Not surprisingly, claims with PPD and other indemnity payments had worse outcomes 
than medical-only claims across all injury cohorts (see Figure S.2). Furthermore, earnings for 
workers with permanent disability deteriorated sharply during the Great Recession, as 
documented in Dworsky et al. (2016). Although relative earnings and employment have begun to 
improve for medical-only claims and for workers with other indemnity payments, the data do not 
reveal any indication that outcomes for workers with permanent disabilities have improved since 
the Great Recession. However, as noted above, we may not yet be able to observe the full cohort 
of permanent disabilities for 2013, so this trend should be revisited in future reports. 

Figure S.2. Trends in Relative Earnings in Second Year After Injury by Claim Severity, 2005–2013 
Injuries 

 

SOURCE: 2005–2013 WCIS-EDD data.  

NOTE: Relative earnings are defined as the ratio of injured worker earnings to potential earnings over the second full 
year following the quarter of injury. 
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Labor Market Outcomes Vary by Industry and Nature of Injury 

After examining relative earnings and employment for the overall 2013 injury cohort, we 
then examined whether particular subgroups of the population experienced average outcomes or 
had trends that diverged notably from overall averages. Our analysis by subgroup focused on 
outcomes for all workers with any indemnity benefits. Over the entire time frame of our analysis, 
we found that relative earnings vary significantly by industry, pre-injury wage, nature of injury, 
and, to some extent, geographic region. Workers in certain industries, including construction, 
manufacturing, retail, and wholesale, had relative earnings after injury that were 7 to 8 
percentage points lower than the average for all workers with indemnity benefits. There are some 
signs that relative earnings have begun to improve in recent years, including 2013, for workers in 
retail and construction. 

The nature of a worker’s injury was also strongly associated with differences in earnings 
loss. Workers with cumulative injuries experienced relative earnings approximately 14 
percentage points lower than the overall average for workers with indemnity benefits. These 
workers also experienced a larger decline in relative earnings during the Great Recession, 
although relative earnings for workers with cumulative injuries may be starting to improve. By 
contrast, workers with multiple injuries have fared worse in the years after the Great Recession. 
When examining trends for all claims with indemnity benefits, the impact of the Great Recession 
is apparent across all regions of California with sufficient data. Workers in some regions, 
including the Bay Area, the Eastern Sierra Foothills, and the Sacramento Valley, have 
experienced higher relative earnings than the overall average in recent years after the Great 
Recession. 

Cumulative Injuries Have Particularly Poor Outcomes in Southern California 

Our analysis of earnings losses by type of injury clearly pointed to cumulative injuries as a 
set of cases with poor economic outcomes. Prior analyses of other aspects of the workers’ 
compensation system have indicated that system challenges related to claim frequency, cost, and 
fraud are particularly severe for cumulative injuries in the Los Angeles basin, the San Fernando 
Valley, and other adjacent regions of Southern California. To examine whether these regional 
differences in the frequency and treatment of cumulative injuries were also associated with 
differences in workers’ economic outcomes, we compared trends in relative earnings for workers 
with and without cumulative injuries who do and do not live in Southern California (defined here 
to include Los Angeles County, Orange County, Riverside County, San Bernardino County, and 
Imperial County) (see Figure S.3). 
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Figure S.3. Trends in Relative Earnings by Region and Cumulative Injury Status, 2005–2013 
Injuries with Indemnity Benefits 

 
SOURCE: 2005–2013 WCIS-EDD data.  

NOTES: Relative earnings are defined as the ratio of injured worker earnings to potential earnings over the second 
full year following the quarter of injury. The light gray line indicates the statewide average relative earnings for all 

workers with indemnity benefits. 

While our prior comparison revealed that relative earnings for workers with cumulative 
injuries were significantly lower, this analysis revealed that workers with cumulative injuries in 
Southern California experienced particularly poor outcomes. Cumulative injuries outside 
Southern California had relative earnings approximately 10 percentage points lower than the 
overall indemnity average, while cumulative injuries in Southern California were 15–20 
percentage points lower than the overall indemnity average. These workers experienced a steeper 
decline in relative earnings during the Great Recession, and relative earnings remained low 
during the economic recovery and into 2013. Given that there have long been concerns about 
medical cost, indemnity claim frequency, and fraud in Southern California, this is a subgroup 
that warrants further attention by both researchers and policymakers.  

Policy Recommendations 
Together, the findings of our study suggest that worker outcomes had begun to improve in 

2013 relative to the Great Recession and post-recession injury cohorts but that it may be too 
early to provide a comprehensive assessment of worker well-being for the 2013 injury cohort. A 
comprehensive assessment of wage loss for 2013 injuries is also complicated by the combination 
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of recent policy changes as a result of SB 863 and an economic expansion that had larger initial 
impacts on employment than on wage growth. Furthermore, our subgroup analyses revealed 
some key areas that may require special attention. In light of these considerations, we developed 
the following policy recommendations. 

Continued Monitoring of Labor Market Outcomes for the 2013 and Subsequent Injury 
Cohorts Is Needed to Fully Understand Trends in Wage Loss 

While our overall analyses showed a small improvement in labor market outcomes for 
workers injured in 2013, it still may be too early to fully assess the impact on workers who are 
most likely to experience poor labor market outcomes in this cohort, including workers with 
permanent disabilities. We found that, compared with workers who were injured in earlier years, 
a smaller fraction of workers injured in 2013 received any paid or settled PPD, but we cannot yet 
determine the extent to which this lower percentage could reflect ongoing claims that have not 
yet fully resolved. Given the slow pace of medical recovery and claim resolution for severe 
injuries, data on earnings losses several years after injury are necessary to directly assess the 
long-term impact of permanently disabling injuries. While our current analysis allows us to 
examine only relative earnings and employment two years after injury, longer-term labor market 
outcomes could be examined in future reports. 

Furthermore, while the 2013 injury cohort was the first cohort after the implementation of SB 
863, major provisions of SB 863 related to disability rating and medical delivery reforms were in 
the process of being phased in for these workers. Many provisions of SB 863, including the new 
reimbursement policies, full implementation of the PD changes, and the establishment of the 
return-to-work benefit, occurred after 2013 and, as a result, did not fully affect the 2013 cohort. 
In general, it is not uncommon for there to be a lag between implementation of policy changes 
and full realization of the impacts of the policy. We also would caution that other changes to 
economic and labor market conditions occurring during 2013 may be confounded with any initial 
impacts of SB 863. Finally, it is important to recognize that SB 863 sought to improve wage 
replacement rates by increasing benefits, rather than by reducing earnings losses. Policy 
interventions to improve workers’ labor market outcomes were not a major focus of SB 863, so 
there may be little reason to anticipate a sharp improvement in employment outcomes for 
permanently disabled workers injured after implementation of the reforms. 

It is also worth noting that the evidence presented in this report does not directly address the 
question of PPD benefit adequacy (which was an issue of major concern leading up to the 
passage of SB 863). RAND’s 2016 study on benefits and earnings losses for permanently 
disabled workers (Dworsky et al., 2016) forecast that the changes to permanent disability ratings 
and benefits enacted under SB 863 would dramatically increase benefits and improve wage 
replacement rates. The evidence presented here does not show any dramatic shifts in post-injury 
outcomes for PPD workers injured in 2013 in comparison with workers injured in 2010–2012. 

In short, while we failed to detect improvements in earnings outcomes for permanently 
disabled workers, our findings give no reason to doubt that the benefit hikes resulting from SB 
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863 led to the improvements in wage replacement rates as intended. Future analyses that will 
incorporate multiple years of post–SB 863 injuries, including more-complete data on PPD 
ratings and benefits for 2013 injuries, will enable a more complete picture of how worker 
outcomes have changed since SB 863 began to take effect. 

Special Attention Should Be Paid to Economic Outcomes for Key Subgroups, Especially 
Cumulative Injury Cases in Southern California 

While we were unable to disentangle particular policy impacts in our analyses of overall 
trends, our analysis of key subgroups revealed some notable differences in wage loss and labor 
market outcomes. These findings can help DIR and other stakeholders set priorities for closer 
examination and development of interventions to improve economic outcomes. Our most striking 
finding was that workers with cumulative injuries, particularly those in Southern California, have 
historically experienced lower relative earnings and were more adversely affected by the Great 
Recession. Given existing concerns about medical cost, indemnity claim frequency, and fraud in 
Southern California, the finding that earnings losses are systematically worse for cumulative 
injuries in Southern California indicates that this group warrants additional analyses in research 
and continued attention from policymakers. Our analyses also identified differential earnings 
losses by pre-injury wages (with lower earners having lower relative earnings after injury) and 
by industry (with workers in construction, manufacturing, retail, and wholesale experiencing 
lower relative earnings). For some of these industries, such as manufacturing, the trends likely 
reflect slower recovery in industries that were most affected by the Great Recession and could 
indicate groups that would benefit from additional services, such as vocational rehabilitation or 
other return-to-work interventions. 

In conclusion, monitoring wage loss of injured workers provides a valuable diagnostic tool 
with which to study trends in worker well-being in California. The findings in this first interim 
report are intended to establish a baseline against which outcomes for more recent cohorts of 
injured workers can be compared. The estimates in this study will be updated in two additional 
interim reports as earnings loss data on workers injured in 2014–2015 and 2016–2017 become 
available. 
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Chapter 1. Introduction and Background 

The risk of occupational injury and illness poses a major risk to the health and financial well-
being of workers.2 In California and other states, the workers’ compensation system bears 
primary responsibility for providing injured workers with needed medical treatment and 
compensation for lost earnings. In addition to the efficient delivery of medical care and adequate 
compensation, promoting favorable labor market outcomes for injured workers is an important 
objective for workers’ compensation policy. This is true for several reasons. Above all, the 
employment and earnings of disabled workers can reflect successful recovery, rehabilitation, or 
adaptation and, thus, may be viewed as indicators of worker well-being after injury. Poor labor 
market outcomes—leading to more-substantial earnings losses—also make it more difficult and 
costly for the workers’ compensation system to meet its objective of providing adequate 
disability benefits to workers. 

Injured workers in California have long faced challenges with return to work and post-injury 
employment (Peterson et al., 1998; Reville et al., 2005). Past research documenting earnings 
losses in California has generally focused on workers with permanent disability (PD). These 
workers, who are determined by evaluating physicians to have residual impairment after their 
medical conditions have stabilized, currently account for around 15 percent of injuries and 
represent the most-severe nonfatal injuries in the system.3 The most-recent published data on 
earnings losses in California documented trends in earnings loss and other labor market 
outcomes for permanently disabled workers injured between 2005 and 2012 (Dworsky et al., 
2016). Consistent with earlier research, that report found substantial earnings losses for 
permanently disabled workers injured between 2005 and 2012: The average worker injured over 
this period could expect to earn 30 percent less than he or she would have in the absence of the 
injury in the second year after the injury (Dworsky et al., 2016). Furthermore, earnings losses for 
permanently disabled workers were found to be highly sensitive to economic conditions at the 
time of injury: Permanently disabled workers’ labor market outcomes deteriorated sharply during 
the Great Recession of 2008–2009 and showed little sign of recovery through the end of the 

                                                
2 Unless otherwise noted, we use occupational injuries or workplace injuries to refer to all occupational or work-
related injuries and illnesses. 
3 This estimate of the proportion of claims with paid or settled PD reflects the ultimate (i.e., long-term) proportion of 
claims. Details are presented in Dworsky et al. (2018). The proportion of claims with paid PD benefits to date is 
likely to be lower than this number. 
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study period in 2012.4 Even after adjusting for case mix, RAND researchers found that earnings 
losses for observably identical workers were greater after the recession than before the recession. 

Earnings losses and post-injury outcomes are the result of a complex process that can be 
affected by numerous factors beyond the workers’ compensation system. First, the composition 
of disabled workers shifts over time because of industry and business cycle effects. Workers with 
lower pre-injury wages, higher age at injury, and more-severe injuries tend to be at risk for 
greater earnings losses. Secondly, labor market changes over time affect the availability and 
suitability of employment opportunities for workers after an injury. This second finding suggests 
that economic conditions may also drive trends in earnings losses through a direct effect on post-
injury labor market outcomes. 

This evidence of worsening labor market outcomes is of particular concern for workers’ 
compensation policymakers because earnings losses among permanently disabled workers have a 
mechanical impact on the workers’ compensation system’s ability to provide workers with 
adequate compensation. The most widely used measure of benefit adequacy—the wage 
replacement rate—is defined by calculating the fraction of earnings losses replaced by workers’ 
compensation benefits. California, like many other states, assigns permanent disability benefits 
on the basis of disability ratings determined by a medical examiner. Once a worker’s disability 
rating is assigned, benefits are not adjusted upward or downward based on the worker’s actual 
earnings or employment status.5 This means that a substantial worsening of earnings loss for a 
given worker directly erodes the adequacy of permanent disability benefits. The 2016 RAND 
report documented that, although disability ratings rose steadily between 2005 and 2012 (in part 
reflecting the higher severity of permanently disabled workers entering the system over time), 
wage replacement rates fell sharply after the Great Recession (Dworsky et al., 2016). 

Motivated in part by concerns over inadequate wage replacement rates, a major reform 
package known as Senate Bill (SB) 863 was enacted late in 2012 (DIR, 2017b). SB 863 included 
changes to the methods used for calculating final disability ratings that increased disability 
ratings for the majority of permanently impaired workers, and the maximum weekly wage used 
to calculate PPD benefits was also increased for the first time since 2006. SB 863 also provided 
for the creation of the Return-to-Work Fund, which would make supplemental payments to 
permanently disabled workers who had disproportionately high earnings loss in comparison with 
their permanent disability benefits. While the 2016 RAND report (Dworsky et al., 2016) 

                                                
4 The official dates of the Great Recession were December 2007 to June 2009, as determined by the National Bureau 
of Economic Research (undated). For simplicity, and for consistency with Dworsky et al. (2016), we classify all 
injury dates in 2008–2009 as the “Recession” period for reporting in tables. 
5 This is an oversimplification because the California Labor Code did provide for a two-tiered permanent partial 
disability (PPD) benefit to be paid to workers injured between 2005 and 2012. Under the “bump-up/bump-down” 
provision enacted in 2004, benefits would be adjusted upward by 15 percent for workers who did not receive a 
qualifying return-to-work offer from their at-injury employer and would be adjusted downward by 15 percent for 
workers who received such an offer. In practice, system observers reported that bump-up/bump-down was rarely 
used, and it was repealed for injuries in 2013 or later (Dworsky et al., 2016). 
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predicted that these three changes would dramatically boost the after-tax wage replacement rate 
for permanently disabled workers, this prediction rested on the assumption that workers’ post-
injury outcomes had remained steady around the levels observed at the time of the law’s 
enactment in 2012.  

Five years have now passed since implementation of SB 863 began, but evidence on trends in 
earnings losses for workers injured after 2012 has not been available in part because California 
has not historically had a permanent data infrastructure for ongoing monitoring of earnings 
losses experienced by injured workers. Instead, monitoring of post-injury earnings and return-to-
work outcomes in the California system has taken place on an occasional basis as the California 
Department of Industrial Relations (DIR) or the Commission on Health and Safety and Workers’ 
Compensation (CHSWC) have commissioned one-time studies. As a result, little is known about 
the current trends in earnings losses for workers after the Great Recession or the extent to which 
policy, economic and labor market factors, or worker characteristics may be affecting these 
trends.  

Wage Loss Monitoring for Injured Workers in California 
The overall objective of this project is to provide workers’ compensation policymakers in 

California with a basis for regular and ongoing monitoring of earnings loss and injured worker 
economic outcomes. DIR has contracted with RAND to carry out a three-year program of 
ongoing wage loss monitoring for injured workers in California. RAND researchers have built on 
techniques developed in numerous prior studies to collect the data needed to monitor overall 
trends in earnings losses and other economic outcomes. As indicated by the background 
discussion above, a regular program of wage loss monitoring in California will serve several 
needed functions. 

Evidence on trends in earnings loss for permanently disabled workers will help policymakers 
judge whether the improvements in benefit adequacy anticipated as a result of SB 863 are on 
track. Because of lags in obtaining reliable data on PPD ratings and statutory benefits, it is still 
somewhat early to directly compare earnings losses and PPD benefits for workers injured after 
SB 863 was implemented.6 However, previously published estimates show that permanently 
disabled workers injured after full implementation of the benefit increases could expect to see an 
additional 17.4 percentage points of their lost earnings replaced by PPD benefits (Dworsky et al. 
2016). The RAND research team will return to evaluation of actual changes in PPD ratings and 
statutory benefits under SB 863 in the final policy report planned under this project, at which 
time more-complete data on PPD ratings under SB 863 will be available.  

                                                
6 The best source of detailed data on disability evaluations comes from the state Disability Evaluation Unit (DEU). 
A drawback of DEU data is that cases can take several years after injury to be evaluated at the DEU, meaning that 
data on earnings losses can be analyzed before complete information on the most severely disabled workers (who 
are of great interest for understanding benefit adequacy) is available. 
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In addition to tracking economic outcomes for permanently disabled workers, regular 
collection of wage loss monitoring data has the potential to reveal trends in outcomes for the 
broader population of injured workers, including workers who experience temporary disability 
without permanent disability and workers who require medical care but do not receive disability 
benefits. Although earnings losses are most pronounced for permanently disabled workers, 
workers with less-severe injuries also experience economic losses as a result of their injuries, and 
so their labor market outcomes should be of interest to policymakers as well. 

Trends in earnings losses can also be examined for particular subgroups of interest, such as 
workers with certain types of injuries, in certain industries, or in certain geographic regions 
within the state. In addition to monitoring trends in earnings losses, a key component of this 
project is the development of a data set that can be used for more evaluation of specific policy 
changes in the workers’ compensation system when it is possible to define an appropriate 
benchmark for comparison—for example, by selecting a control group unaffected by the policy 
change of interest. 

In the remainder of this chapter, we provide additional background information on the 
California workers’ compensation system and the policy context of recent reforms. We also 
discuss the uses of earnings loss data and highlight important considerations for the 
interpretation of the estimates in this report. 

Background on California’s Workers’ Compensation System 
As in other states, California’s workers’ compensation system requires employers to provide 

medical payments and cash indemnity benefits to workers who experience job-related injuries or 
illnesses.7 California requires all employers, regardless of size, to have coverage for workers’ 
compensation. To obtain coverage, employers may self-insure or purchase workers’ 
compensation from a private insurance carrier or the State Compensation Insurance Fund. 
Another option for employers that are too small to meet the self-insured requirements is to 
combine efforts with other employers and self-insure as a private group or as a joint public 
authority. 

Nonfatal workplace-related injuries or illnesses may be classified as medical-only, temporary 
disability, or permanent disability. Medical-only claims involve no lost time beyond the three-
day waiting period, so the only benefits provided consist of medical treatment. A temporary 
work-related injury or illness is defined as one that prevents a worker from doing his or her usual 
work for more than three days or that requires an inpatient hospital admission.8 Workers with a 

                                                
7 Employers are also required to provide some death benefits to the dependents of workers who have died from a 
workplace injury or illness, though occupational fatalities are relatively infrequent. 
8 If an injury or illness requires the worker to be out of work for 14 days or longer, the first three days are covered 
retroactively. 
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temporary condition will collect weekly temporary total disability (TTD) or temporary partial 
disability benefits until they return to work at full wage or reach maximum medical improvement 
(MMI). Injured workers who attain MMI but still have some residual disability as a result of the 
injury are potentially eligible for PPD benefits. 

In 2013, 611,000 new workers’ compensation claims were reported to the DIR Workers’ 
Compensation Information System (WCIS) by claims administrators (DIR, 2017a).9 Most 
workers who file a workers’ compensation claim do not experience any work absence beyond the 
three-day waiting period, and, thus, they receive only medical care. However, three in ten injured 
workers will receive some form of indemnity benefits as compensation for a longer spell of work 
absence or for permanent disability.10 Ultimately, around 15 percent of injured workers who file 
a workers’ compensation claim—about half of those who receive indemnity benefits—will 
receive PPD benefits. Because these workers represent the most-severe nonfatal injuries in the 
system, they require a disproportionate share of medical care and receive 80 percent or more of 
total indemnity benefits paid for nonfatal injuries in the system. In total, PPD benefits accounted 
for about 38 percent of indemnity benefits paid to injuries that occurred in 2013.11 

As discussed earlier, permanently disabled workers in California have historically 
experienced quite severe earnings losses as a result of their injuries (Dworsky et al., 2016). 
Earnings and employment losses due to injury are not only large, but they also tend to be highly 
persistent (and sometimes permanent). These findings are not peculiar to California: Studies on 
the economic consequences of permanently disabling workplace injury from other settings also 
show large and persistent reductions in earnings and employment to be the expected result of 
permanently disabling workplace injury (Savych and Hunt, 2017; Galizzi and Boden, 2003; Hunt 
and Dillender, 2017). Perhaps more concerning than the size of earnings losses is the fact that 
Dworsky et al. (2016) found that outcomes for permanently disabled workers with injury dates 
through the end of 2012 showed no indication that return-to-work or other post-injury outcomes 
were beginning to return to pre-recession levels. 

                                                
9 WCIS data on first reports of injury are known to suffer from some degree of incompleteness. Estimates published 
by DIR for the 2015 and 2016 injury years indicate that 91 to 92 percent of new injuries are reported to WCIS, 
suggesting that the total number of claims filed for injuries occurring in 2013 may be closer to 670,000. Volumes of 
claims reported to WCIS were as high as 780,000 in 2005 but declined steadily between 2001 and 2009 before 
stabilizing around 600,000 to 640,000 in more-recent years. 
10 About one-third of workers with paid or settled permanent disability benefits do not receive any temporary 
disability benefits. 
11 The Workers’ Compensation Insurance Rating Bureau of California (WCIRB), which develops rates for 
commercial insurers that serve the California market, reports that PPD benefits were 41 percent of total indemnity 
payments paid in calendar year 2016 (WCIRB, 2016). Calendar year and injury year (or accident year) statistics are 
not directly comparable, and the WCIRB does not capture data from the self-insured sector, which paid an estimated 
30 percent of California workers’ compensation benefits in calendar year 2015 (National Academy of Social 
Insurance, 2017). 
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Recent Developments in California Workers’ Compensation 

The data used in this study include injuries occurring on or after January 1, 2005. This start 
date reflects the implementation of major reforms enacted in 2004 as SB 899,12 including the 
adoption of the AMA Guides to the Evaluation of Permanent Impairment as the basis for 
permanent disability ratings. The net effect of the changes to the permanent disability rating 
system brought about by SB 899 was a substantial reduction in the size of permanent disability 
ratings (Neuhauser, 2007; Seabury et al., 2011). SB 899 also included many provisions with far-
reaching effects on medical care delivery in the workers’ compensation system, including the 
establishment of Medical Provider Networks, the adoption of medical treatment guidelines, and 
the introduction of new processes for handling medical necessity and billing disputes.  

The statutory provisions of the workers’ compensation system were relatively stable between 
2005 and 2012, when SB 863 was enacted; regulatory efforts during this period were also largely 
focused on implementing SB 899.13 Compared with SB 899, workers’ compensation legislation 
enacted between 2005 and 2012 tended to be narrow in scope. Laws enacted included technical 
fixes to SB 899, laws to expand coverage for specified occupational diseases, measures 
addressing fraud enforcement or physician self-referrals, and changes affecting insurance 
regulation and governance of the State Fund and other quasi-public institutions of the system. 
Few of these measures would be expected to have a notable direct impact on workers’ labor 
market outcomes. 

In the late 2000s, two developments increased pressure for further reform. The first was that 
employer costs and premiums began to rise, largely driven by rising costs associated with the 
provision of medical care for injured workers. The second was a growing body of evidence that 
the 2004 reforms had led to a dramatic cut in PPD benefits for disabled workers. 

SB 863 made changes to many aspects of the workers’ compensation system over a short 
period of time. Reforms to both medical treatment and permanent disability were complex and 
far-reaching. The law established several processes related to dispute resolution (including 
Independent Medical Review and Independent Bill Review) and made changes to the Qualified 
Medical Examiner process and the regulation of Medical Provider Networks. Reimbursement for 
medical services shifted dramatically with the adoption of the Resource-Based Relative Value 
Scale, as well as changes to facility fees for ambulatory surgery centers and payment for spinal 
hardware. 

                                                
12 Numerous other reforms were enacted in 2003 as Assembly Bill (AB) 227 and SB 228. AB 749, enacted in 2002, 
also provided for increases in TTD and PPD benefits that were phased in between 2004 and 2006. A summary of the 
provisions of these laws is available on the DIR website at http://www.dir.ca.gov/dwc/reform03.htm (for AB 227 
and SB 228) (DIR, 2007a) and at http://www.dir.ca.gov/dwc/AB749.htm (for AB 749) (DIR, 2007b).  
13 This overview of legislative and regulatory activity between 2005 and 2012 draws on the annual reports of the 
CHSWC for the years 2005 through 2012. Available online at 
https://www.dir.ca.gov/chswc/AnnualReportpage1.html (DIR, 2018). 

http://www.dir.ca.gov/dwc/reform03.htm
http://www.dir.ca.gov/dwc/AB749.htm
https://www.dir.ca.gov/chswc/AnnualReportpage1.html
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PPD benefits also increased sharply because of changes to the disability rating formula and 
increases in the weekly maximum benefit, although the elimination of some infrequently used 
add-on impairments would lead to offsetting reductions in benefits for some workers with 
complex cases. In addition to these changes, the $120 million Return-to-Work Fund was 
established to make supplemental payments to disabled workers, and alternative methods for 
permanent disability rating that had been upheld in case law were codified in the Labor Code.  

Given the broad scope of reforms enacted under SB 863, the systemwide monitoring 
estimates presented in this report should not be viewed as a way to evaluate specific provisions 
of the law. Nonetheless, wage loss monitoring holds promise as a diagnostic tool to help 
policymakers gauge overall trends in the system and identify subpopulations of employers or 
workers where higher wage losses and poor return-to-work rates might indicate systemic 
challenges.  

Economic Trends in California 

In addition to the changes occurring because of SB 863, claims since 2013 have occurred 
during a long and steady period of economic expansion in the United States and California in 
particular. Since 2012, the labor market’s recovery from the Great Recession has continued 
without significant interruptions. As of January 2018, California had the lowest seasonally 
adjusted unemployment rate observed in the state in at least four decades (Bureau of Labor 
Statistics, 2018). 

This economic trend raises several important considerations for analyzing wage loss. First, 
economic expansions imply that more workers have jobs, in essence placing more individuals at 
risk for experiencing an injury at work. Faster hiring leads to a greater proportion of new hires in 
the workforce, which may both predispose workers to injury and weaken employers’ 
commitment to retain the worker after the injury and increase the risk of poor labor market 
outcomes. At the same time, increased labor demand because of economic growth means that 
employers may be more motivated to accommodate workers after an injury or that workers who 
end up leaving a job after an injury may be more likely to find a different job that fits their 
current abilities. While trends such as these are unique to injured workers, other trends associated 
with an economic expansion—such as increased rates of job turnover, transition, and wage 
growth—will affect all workers in the economy. In the following chapters, we describe how our 
empirical methods in this study will take into account the broader economic context. 

Considerations for Interpreting Wage Loss Monitoring Results 
In an ideal world, data on injured workers’ economic outcomes would be a central 

performance measure for workers’ compensation policy. Provision of needed medical care and 
rehabilitation are among the core obligations of workers’ compensation systems, and so poor 
employment and earnings outcomes after injury might reflect the system’s failure to enable 
workers to return to good health, regain lost functional status, acquire new job skills, or locate 
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suitable employment. In addition, factors inside the workers’ compensation system, including 
timeliness of care, availability and effectiveness of vocational rehabilitation and return-to-work 
services, and employer incentives to accommodate and enable return to work, also play 
important roles in determining a worker’s success in the labor force after injury. Because overall 
wage loss trends are driven by outside and inside factors, as well as by changes in workers’ 
compensation policy, however, it can be misleading to infer system performance from overall 
averages.  

When certain conditions are met, it can be straightforward to evaluate the impact of workers’ 
compensation reforms on worker outcomes by isolating a group of workers affected by a policy 
change and comparing their outcomes with a valid control group that is unaffected by the policy. 
However, the politics of workers’ compensation appear to favor far-reaching, complex reform 
packages that represent a grand compromise between workers, employers, and other 
stakeholders. When a bill makes changes that affect essentially all facets of the workers’ 
compensation system, as SB 863 did, it becomes exceedingly difficult to find a valid control 
group for the overall impact of the law.14 When a valid comparison group of injured workers 
who are unaffected by system changes is not available, it is generally not advisable to attribute 
trends in earnings losses directly to changes in workers’ compensation policy. 

Earnings loss following injury is a complex process that is mediated by, among other things, 
labor market conditions, incentives created by other social insurance programs, the state of 
assistive technology, and antidiscrimination laws. As a result, the baseline or counterfactual level 
of earnings loss that should be expected in the absence of policy changes is also subject to 
change. While the methodology we present in this report gives us a credible benchmark for what 
injured workers would have earned in the absence of the injury, additional modeling effort far 
beyond the scope of this monitoring report is necessary to say how the magnitude of earnings 
loss would evolve over time in the absence of policy changes.  

Earnings loss estimates provide a single summary measure of the economic burden imposed 
by workplace injury. These estimates constitute vital information for policymakers and others 
concerned with the well-being of injured workers. Changes in the average earnings loss in the 
system, however, must be interpreted carefully in light of the constellation of forces outside the 
workers’ compensation system that shape labor market outcomes. Even if the overall trends 
presented in this report cannot be used as a simple report card for workers’ compensation system 
performance, the data collected for this study have the potential to support more-focused 
evaluations of specific provisions in SB 863 or other reforms, as well as other examinations of 
the factors that influence post-injury economic outcomes. 

                                                
14 Even when data are available to compare outcomes across states, painstaking efforts are necessary to adjust for 
differences in policy environments that might lead to hard-to-measure differences in case mix, such as differences in 
standards of causation.  
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Barriers to Wage Loss Monitoring 

Despite the importance of injured worker labor market outcomes, regular monitoring of 
earnings loss and other worker outcomes has lagged behind monitoring of other aspects of 
workers’ compensation system performance. While actuarial studies and benchmarking measures 
derived from workers’ compensation claims have long provided extremely detailed information 
about disability duration, medical care prices, treatment patterns, and other cost drivers, it has 
been much less common for researchers or policymakers to have direct measures of workers’ 
economic outcomes.15 

The lack of established monitoring systems for worker economic outcomes may in part 
reflect economic incentives and resource constraints faced by the system participants with the 
most direct control over workers’ compensation claims data. Insurers and insurance rating 
bureaus need highly accurate data on the costs of benefits and medical treatment in order to set 
premiums, and insights that can lead to more-effective cost control for an insurer can improve 
profits. However, worker economic outcomes after a case is settled or closed have no impact on 
insurer solvency or profitability, and so outcomes would appear to be a low priority for research 
efforts by commercial insurers. Many state workers’ compensation agencies, meanwhile, may 
not have adequate funding or staffing levels to support an active research and monitoring 
program alongside other essential department functions.16 

A more fundamental barrier to monitoring injured worker labor market outcomes is the fact 
that neither the insurance industry nor state workers’ compensation agencies have mechanisms in 
place to collect individual-level data on outcomes for injured workers after their involvement 
with the workers’ compensation system ends. This information must be obtained from sources 
outside the workers’ compensation claims and reporting process. The most-accurate possible 
data source for measuring earnings loss and employment outcomes is administrative data 
generated in the process of payroll or income tax collection. These government functions are 
carried out by separate state agencies or by the Internal Revenue Service. While both state and 
federal tax data have been used by RAND and others for research on earnings losses for injured 
workers, these data are subject to very strict privacy laws and are not routinely made available to 
workers’ compensation agencies. 

California has the nation’s largest workers’ compensation system, and DIR has long taken an 
active role in research and evaluation activities that exceed the capacities of many workers’ 

                                                
15 The injured worker surveys administered by the Workers’ Compensation Research Institute are an important 
counterexample (see, e.g., Savych and Thumula, 2017). However, survey administration is resource-intensive, 
limiting the feasibility of using survey data to examine outcomes for subpopulations of workers at the level of detail 
presented in this report; sample sizes in the Workers’ Compensation Research Institute injured worker surveys are 
around 400 per state, for instance. 
16 See Burton and Berkowitz (1989) for a discussion of the functions that workers’ compensation agencies might 
perform. A recent assessment by Burton (2017) advances the view that states with an active research and monitoring 
function remain the exception. 
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compensation agencies in smaller states. Still, regular wage loss monitoring has not previously 
taken place in California because of some of the barriers indicated above. This study, which is 
made possible by an interagency agreement between DIR and the state Employment 
Development Department (EDD), makes it possible to establish such an ongoing monitoring 
program for the first time. 

Overview of Report 
This report is the first of three interim monitoring reports that RAND will publish over the 

course of this three-year project. This report provides the first detailed estimates of earnings loss 
trends for workers injured after the implementation of a major reform package (SB 863) began in 
2013. Estimates presented in this study include the following: 

• trends in earnings losses for the average injured worker with injury dates from 2005 
through 2013 

• trends for workers with indemnity benefits 
• trends for workers with PPD benefits 
• comparison of earnings losses due to 2013 injuries and levels of earnings loss for earlier 

injury years 
• comparison of differences in earnings loss levels and changes across subgroups of 

injuries. 
Updates to this monitoring report will be produced in the summer of 2018 (covering 2014–

2015 injuries) and in the summer of 2019 (covering 2016–2017 injuries). After completion of the 
third interim report, RAND will produce a final policy report that will provide a more sustained 
analysis of how trends in worker outcomes are affected by workers’ compensation policy, by 
changing case mix, and by broader economic trends beyond workers’ compensation policy. 
RAND plans to release this final policy report in the summer of 2020. 

Chapter 2 introduces the data sources used in this study and describes our methods for 
estimating earnings loss trends and comparing outcomes between groups. Chapter 3 presents our 
main results on earnings loss trends between 2005 and 2013 and also examines compositional 
changes over time. Chapter 4 compares earnings losses between subgroups of injured workers. 
Chapter 5 presents our conclusions. 
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Chapter 2. Data and Methods for Wage Loss Monitoring 

This project is intended to provide DIR with valid estimates of the impact of workplace 
injuries on workers’ earnings and employment in order to monitor trends in earnings losses 
across workers injured at different points in time. We build on methods developed and refined in 
numerous previous RAND studies to produce such estimates. This chapter introduces the data 
sources used in this project, describes the problem of estimating earnings losses, and explains the 
foundations of the RAND method. We place the RAND method in the context of other empirical 
approaches that have been used to estimating earnings losses, and we provide details on some 
refinements to the RAND method that we have put into place to ensure comparability of 
estimates over multiple years of injuries. 

Data for Wage Loss Monitoring 
We made use of several administrative data sources for this project, all of which have been 

used for prior RAND studies (e.g., Peterson et al., 1998; Reville et al., 2005; Dworsky et al., 
2016). For each data cohort, we linked workers’ compensation claims from the WCIS to earnings 
data using the claimant’s Social Security number (SSN). Then we used the earnings data to 
construct a control group for each injured worker by identifying workers at the same firm with a 
similar earnings history. We describe each data source in detail below. 

Workers’ Compensation Information System 

The WCIS, which was developed and is managed by DIR, was legislated in 1993 and 
implemented starting in 2001. Information at the individual claim level is transferred from claims 
administrators to DIR using the Electronic Data Interchange formats developed by the 
International Association of Industrial Accident Boards and Commissions. In 2001, DIR began 
collecting Electronic Data Interchange versions of the First Report of Injury (FROI) and 
Subsequent Report of Injury (SROI). In 2007, DIR began collecting transaction-level medical 
treatment data at the claim level, including procedures, diagnoses, and payments. In addition, 
claims administrators are required to report at least annually on individual claim-level data on 
benefits paid to date, including both medical payments and indemnity payments by type of 
indemnity. Our use of the WCIS in this analysis will focus on the FROI and SROI and does not 
incorporate medical claims. We now describe these reports in greater detail. 

Workers’ Compensation Information System First Report of Injury 

The FROI must be submitted to the WCIS within ten days of the claims administrator’s 
knowledge of the claim. The FROI includes detailed information on the injured worker, the 
employer, and the injury. Key information on the FROI that is particularly relevant for this study 
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includes key dates in the claim history (including date of injury, date reported to employer, and 
date reported to claims administrator), worker demographics (age and gender), job and employer 
characteristics (weekly wage, class code, industry, and location), and information about the type 
of injury (nature, cause, and body part of injury). After a FROI is filed, each new claim is 
assigned a Jurisdiction Claim Number (JCN), a unique identifier used to link all files across the 
lifetime of the claim. The most recently available data on the completeness of FROI reporting 
indicate that 91 to 92 percent of claims are reported to the WCIS as a FROI (DIR, 2017a). 
Despite this small gap in reporting due to imperfect compliance, there is no other source of 
individual-level claims data in California that captures all market segments (including self-
insured and public-sector employers). Given the absence of any more reliable benchmark, this 
study will follow Dworsky et al. (2016) in treating FROIs reported to the WCIS as a 
representative sample of injuries in the state workers’ compensation system. 

Workers’ Compensation Information System Subsequent Report of Injury 

Each SROI must be filed within 15 days of a change to benefit or claim status. SROI and 
FROI data are matched using the claim JCN. The SROI provides transaction-level data on 
indemnity payments and lost time, which are the main way to observe benefit receipt and 
payment levels in the WCIS. The SROI also collects information about the timing of important 
events on a claim, such as MMI, end date of TTD payments, date and receipt of PPD payments, 
return to work, and claim closure. Our ongoing monitoring approach will use information from 
the SROI to identify claims with indemnity payments. It is also possible to produce wage loss 
estimates for permanently disabled workers after sufficient time has elapsed for most cases to 
reach the PD phase. 

Unfortunately, compliance with reporting standards remains imperfect, and the data reported 
on the SROI are less complete than what are reported by the FROI; the most recent assessment 
published by the Division of Workers’ Compensation (DWC) indicated that SROI reporting was 
only about two-thirds complete (DIR, 2017a). Where appropriate, we conduct analyses to assess 
the representativeness of claims with valid information from the SROI and apply analytic 
adjustments, weights, or sample restrictions as needed to address issues with incomplete records. 
Furthermore, as noted above, many relevant comparisons can be conducted using only 
information contained on the FROI and earnings data, including comparisons by industry, 
geography, and employment size. 

Claim Development and Right-Censoring of Indemnity and PPD Injuries 

In estimating trends, care must be taken to account for the relatively high proportion of 
indemnity claims in California that are filed late. Estimates reported by WCIRB suggest that 
over 98 percent of ultimate indemnity claims for the latest injury year in its current report (2013) 
should be reported by the time of data collection in October 2017 (WCIRB, 2017).17 Because 
                                                
17 WCIRB reports an age-to-ultimate-development factor at 45 months of 1.018 (WCIRB, 2017). In other words, an 
additional 1.8 percent of claims will manifest after 45 months from the date of injury. 
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relatively few indemnity claims for 2013 injuries are likely to emerge, we think it is reasonable 
to interpret trends in indemnity claims as being comparable through the end of 2013. Subsequent 
monitoring reports that use more-recent injury years will be subject to more-significant right-
censoring concerns, which we will address by focusing on claims with indemnity benefits paid 
within a certain window after the injury date. Producing comparable trends for PPD injuries is 
more challenging because injured workers take longer to reach MMI and begin PPD payments 
(which is necessary for these workers to be identified in the WCIS). As we discuss below, we are 
not confident that the data on injuries in 2013 with PPD are fully comparable with earlier years 
of data. 

Employment Development Department Base Wage File 

Our data source for measuring the impact of injuries on earnings and employment is the Base 
Wage File, a database of quarterly earnings records maintained by EDD. Among other functions, 
EDD administers California’s unemployment insurance (UI) program. Employers covered by the 
UI program must report the wage and salary earnings of every employee to EDD on a quarterly 
basis. EDD stores these data in the Base Wage File. Both workers’ compensation and UI are 
nearly universal in California, and so the wage and salary earnings of nearly all workers filing 
workers’ compensation claims should be captured in the Base Wage File. The Base Wage File 
represents the most accurate and comprehensive possible source of data on quarterly wage and 
salary earnings in California. The industries covered by UI are virtually identical to the industries 
covered by workers’ compensation, and, therefore, a worker injured at a firm at which he or she 
can make a workers’ compensation claim should also have a record for that quarter in the Base 
Wage File.  

Linking WCIS and EDD Data 

To perform the linkage, programmers at the DWC prepared a list of all individuals appearing 
on a FROI in the WCIS. This file, which contained individual identifiers (including SSN) and the 
date of injury, was securely transferred from DWC to EDD, where EDD staff ran programs 
submitted by RAND to link injured workers to their wage histories in the Base Wage File. An 
individual with earnings in a given quarter in the Base Wage File was preliminarily identified as 
an injured worker if his or her SSN was identical to an SSN appearing on a FROI with an injury 
date in the same quarter. An observation in the Base Wage File corresponds to an employer-
employee pair (i.e., a job), so workers may appear on multiple Base Wage File records at a point 
in time for both legitimate reasons (such as holding multiple jobs or making mid-quarter job 
changes) and illegitimate reasons (such as typographical errors or illegal use of SSNs). In order 
to collect valid longitudinal data from time both before and after the injury, we imposed a 
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number of additional requirements on the consistency of name records over time. These 
procedures are described in further detail in Dworsky et al. (2016).18 

For each injured worker, all employer-employee records from one year before to two years 
after the quarter of injury were extracted from the Base Wage File and transferred securely to 
DWC. In addition to quarterly wage and salary earnings, each record contained scrambled 
individual and firm identifiers generated at EDD. DWC removed all direct identifiers (including 
names and unscrambled SSNs) from the EDD data before securely transferring the files to 
RAND. A file linking scrambled firm identifiers to relevant firm characteristics (including 
industry codes reported to EDD and seven classes of firm size) was transferred to RAND 
separately. As discussed in detail below, we successfully matched about 86 percent of injured 
workers to at least one control worker. 

Conceptual Framework and Past Approaches to Wage Loss Estimation 
We define earnings loss due to a workplace injury as the difference between what a worker 

earns following an injury and what that worker would have earned had her or she not been 
injured. We refer to the counterfactual amount that a worker would have earned absent the injury 
as potential earnings. A control group is necessary for estimating the impact of injury on 
earnings and employment because it is impossible to observe what an injured worker’s labor 
market outcomes would have been if he or she had not been injured. To illustrate this problem, 
imagine that we had data only on an injured worker’s earnings before and after an injury. For 
instance, we might see that a worker earned $40,000 in the year before the injury but only 
$35,000 in the year after the injury. It might be tempting to say that the earnings loss caused by 
the injury was $5,000. In the absence of a control group, however, we cannot draw this 
conclusion without making a very specific assumption that the worker’s earnings would have 
remained constant over time. 

While the assumption of constant earnings over time has the virtue of simplicity, it is clearly 
unrealistic. On the one hand, workers who remain steadily employed can generally anticipate 
some degree of wage growth as they gain experience or find better jobs, in which case earnings 
losses would be greater than the observed drop in earnings from before an injury to after an 
injury. On the other hand, non-injured workers might experience declines in earnings over time 
for a wide range of reasons, including both involuntary changes (reductions in hours, layoff, 
firing) and voluntary changes (quitting, retirement, school attendance). The fundamental 
challenge of estimating earnings loss without a control group is that there is little theoretical 
basis to guide the choice between alternative assumptions. In fact, there is little reason to believe 
that any one set of assumptions about the evolution of future earnings is broadly applicable to the 
                                                
18 We focused on a shorter post-injury follow-up period than in Dworsky et al. (2016), so we required consistent 
names for a shorter window of time (one year pre-injury to two years post-injury) than in the earlier study. The 
procedures used to define consistent names are otherwise identical to those described in Dworsky et al. (2016). 
Name consistency flags were defined at EDD before the data were de-identified and then transferred to RAND along 
with the de-identified earnings records. 
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diverse population of injured workers, or even to observably similar workers facing different 
economic conditions. 

Instead of extrapolating from an injured workers’ pre-injury earnings to that worker’s 
potential earnings after the accident, we followed previous RAND studies in constructing a 
control group consisting of similar workers who did not file a workers’ compensation claim 
during the period under study. The addition of the matched control workers to the analysis makes 
it possible to rely on much weaker assumptions than would be necessary if we had data only on 
injured workers’ earnings. In this case, our key assumption is that, in the absence of the injury, 
the earnings of injured workers would have continued to resemble the earnings of control 
workers who had the same employer, same job tenure, and very similar trends in prior earnings. 
In effect, this method uses data to tell us how each injured worker’s earnings would have 
evolved over time. A major advantage of our method is that the data on the matched controls can 
capture subtle differences between workers in the dynamics of potential earnings, including 
differences that might reflect the compensation policies or turnover rates of specific employers, 
the risk of layoffs, or fluctuations in economic conditions. 

Alternative Methodological Approaches Used in Other Research 

Prior studies have analyzed wage loss in a number of states, including California, Michigan, 
New Mexico, Oregon, Washington, and Wisconsin, as well as several Canadian provinces. Hunt 
and Dillender (2017) provide a thorough review of this literature, which we summarize and add 
to here. These studies vary due to differences in workers’ compensation programs across states, 
over time, and in the particular methodology used to estimate the potential wage loss of injured 
workers. The choice of methodology often depends on the research setting and available data, 
but these choices should be noted and the results interpreted accordingly. Some of the earliest 
studies surveyed injured workers directly to ask about their wage losses after injury (Johnson, 
Cullinan, and Curington, 1979; California Workers’ Compensation Institute, 1984). 
Subsequently, a series of studies estimated wage loss by comparing a worker’s pre- and post-
injury earnings with administrative earnings records (for example, from the Social Security 
Administration: Berkowitz and Burton, 1987; Tompa et al., 2010) or by comparing lost earnings 
between injured workers who missed work for extended periods of time and injured workers 
missing only one or two weeks of work (Galizzi and Boden, 2003; Boden and Galizzi, 2003). 
Other studies, including Seabury et al. (2014) and Savych and Hunt (2017), compare earnings 
losses for workers with indemnity benefits to workers with medical-only claims. And, finally, 
another series of reports produced by RAND compares earnings between injured and similar 
uninjured workers in the same firm (Peterson et al., 1998; Reville et al., 2001; Reville, 
Bhattacharya, and Sager Weinstein, 2001). Crichton, Stillman, and Hyslop (2011) used a similar 
approach with matched employer-employee data in New Zealand. 

While all of these studies yield qualitatively similar findings in that they demonstrate 
economically meaningful earnings losses for injured workers, the magnitudes vary significantly. 
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Ultimately, which is the right counterfactual to use when measuring earnings losses remains an 
open question. As explained above, the assumption that a workers’ earnings would have been the 
same as prior to the injury may underestimate true earnings losses. On the other hand, assuming 
that earnings would continue to grow at some constant rate requires the fairly strong assumption 
that the worker would not have experienced any other voluntary or involuntary disruptions in 
employment, despite the fact that these events are fairly common. This assumption of a “smooth” 
employment growth likely leads studies using this methodology to overestimate the true degree 
of earnings loss. Using workers with less-severe injuries as a counterfactual for workers with 
more-severe injuries implicitly makes the assumption that less-severely injured workers are able 
to continue working without interruption. Yet even fairly minor injuries can require adjustments 
in hours or responsibility or could result in the worker leaving his or her job, either voluntarily or 
involuntarily. In other words, these less-severely injured workers are an imperfect counterfactual 
because they also likely experience some degree of earnings loss. Any calculation that treats 
these workers as a control group does not capture their potential earnings loss, and the resulting 
estimate will likely be an underestimate of the true degree of earnings loss. The choice of 
methodology in estimating earnings loss is ultimately an empirical choice of the researchers, and 
any study of earnings loss should be interpreted carefully depending on the counterfactual used.  

In our study, we followed the general approach of prior RAND work in using a matching 
strategy to pair injured workers with a control group of uninjured workers with similar 
characteristics (e.g., prior earnings trajectory, employment history, job tenure) who worked in 
the same firm at the time of injury. This approach does not lead to the inherent concerns about 
overestimating or underestimating wage loss as some of the prior approaches, instead relying on 
the assumption that the earnings and employment trends of the injured workers would have 
continued on the same path as those of the control workers, absent the injury. Ultimately, this 
assumption is untestable, but we believe that this control group is a plausible counterfactual due 
to our ability to match the prior earnings trajectories of injured and control workers quite 
precisely. 

Matching and Wage Loss Estimation 

Once the decision has been made to match injured workers to uninjured workers, the next 
step is to determine how to implement the match. Stuart (2010) outlines four key steps to any 
matching strategy: 

1. Determine the covariates that will be used to match. 
2. Choose a method for estimating how “close” a potential control worker is to the injured 

worker along these characteristics. 
3. Choose a method for implementing the match based on this “closeness” measure. 
4. Assess the quality of the match. 
When steps 1 through 4 are determined to lead to a satisfactory match in terms of balance 

between the observable characteristics of the injured workers and their control group, comparing 
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post-injury outcomes between injured and control workers should deliver valid estimates of the 
causal effects of injury—i.e., earnings loss. 

Selection of covariates (step 1) should be based on what factors are likely to be strongly 
associated with the outcome of interest. Importantly, the chosen covariates should not include 
any potential outcomes for the study; instead, they should focus on predetermined characteristics. 
Different methodologies for determining closeness in step 2 will depend on the number of key 
covariates selected in step 1. One way to determine closeness is by minimizing the difference 
between the observed value of the covariates between treatment and control groups (e.g., the 
Mahalanobis distance measure). While calculating the difference directly can lead to a more 
precise match, it is difficult to do when there are many relevant covariates. In this case, 
estimating a propensity score, or the estimated probability that a worker falls in the treatment 
group (here, the injured worker group), can incorporate a large number of potentially relevant 
covariates. Workers in the treatment and control groups with similar propensity scores would 
then be matched. 

The choice of an implementation method for the match (step 3) usually involves a decision 
between choosing an exact number of control workers who meet the distance criteria (typically 
called nearest-neighbor matching) or incorporating all potential workers in the analysis and 
weighting them according to their relative closeness to the treatment group. Here, the trade-off 
again involves obtaining a precise match (which is typically achieved in nearest-neighbor 
matching) at the cost of potentially having some workers remain unmatched if no controls meet 
the distance criteria.  

Match Implementation for Wage Loss Monitoring Study 

After linking the population of workers with a FROI in the WCIS to the EDD Base Wage 
File, the first step in match implementation for our study was to define a donor pool of potential 
controls for each injured worker. We limited this donor pool to workers who were employed at 
the same firm as the injured worker during the quarter of injury. To further limit the donor pool, 
we discarded potential controls whose annual earnings were not close to the injured worker. 
Specifically, we calculated the log of annual earnings over the four quarters preceding the 
quarter of injury for all injured and potential control workers, and we calculated the standard 
deviation of the log of annual earnings for all injured workers who were injured in each quarter. 
Potential control workers whose log of annual earnings were more than 0.2 standard deviations 
away from the injured worker were discarded.  

Within this initial donor pool, there is a select group of key covariates relevant for our study 
that can be observed for both injured and control workers: the quarterly earnings trajectory prior 
to the injury, job tenure, and employment status. We required that the control workers fall into 
the same job tenure category as the injured workers. Job tenure in the quarter of injury was 
defined as the number of consecutive quarters prior to injury in which the worker had positive 
earnings at the at-injury employer. We then calculated the Mahalanobis distance between each 
potential control worker’s quarterly earnings over the four quarters preceding the quarter of 
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injury and the injured worker’s quarterly earnings over the same window and applied the nearest-
neighbor matching approach to retain between one and five matches satisfying these criteria.  

Data Construction 

Construction of our data set (see Table 2.1) included several steps that are described in 
greater detail in the appendix. We first identified claims administrators that reported a 
sufficiently high proportion of indemnity claims to indicate that they did not suffer from any 
systematic underreporting of SROIs. While we identified a number of claims administrators that 
had implausibly low indemnity claim frequencies reported to the WCIS, these claims 
administrators were skewed heavily toward smaller self-administered employers: Only about 2 
percent of FROIs belonged to these claims administrators. We also casewise-deleted FROIs with 
missing data on any of several key demographics and job characteristics, including age, gender, 
self-insured status, and the pre-injury weekly wage. The pre-injury weekly wage was, by far, the 
most likely variable to be missing. About 11 percent of FROIs were casewise-deleted based on 
these variables. 

Table 2.1. Step-by-Step Sample Construction 

Step 
Number of Injured Workers 

(Unweighted) 
% of Previous Row  

Retained 
1. All FROI in WCIS 4,616,809  
2. Good claims administrators 4,546,442 98% 
3. Complete records 4,065,801 89% 
4. Match to own wage history 3,988,801 98% 
5. Match to controls 3,449,951 86% 

SOURCE: 2005–2013 WCIS-EDD data.  
 
The next step involved in data construction was to link the WCIS to EDD data. Nearly all 

claims matched to one or more Base Wage File records in the quarter of injury, but we discarded 
claims that matched to an implausibly large number of earnings records or that had discrepancies 
in the name information submitted to EDD between four quarters before the quarter of injury and 
the eighth quarter after injury.19  

Finally, we selected control workers for injured workers with complete records on key FROI 
variables and valid EDD wage histories. As shown in Table 2.1, we successfully matched about 
86 percent of injured workers to one or more control workers. This matching rate is similar to 
previous studies by RAND. As noted above, it is easier to find matched control workers at large 
employers with a larger donor pool. We constructed sampling weights to produce weighted 
estimates that were representative of the sample of workers with complete records (step 3) on the 

                                                
19 The criteria used to define a valid earnings history are described fully in Dworsky et al. (2016). We rejected a 
slightly lower proportion of injured wage histories in this study because we focused on a shorter follow-up period 
after the quarter of injury. We defined measures of name consistency for varying spans of time around the quarter of 
injury to allow for comparable samples to be constructed for all injury years. 
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assumption that failure to link to EDD or match to control workers was uncorrelated with the 
impact of injury after controlling for FROI characteristics, job tenure, pre-injury earnings, and 
firm size. In practice, the largest impact of these sampling weights was to upweight individuals 
in our analysis sample who were injured at very small employers. Additional details on sample 
construction and definition of sampling weights are presented in the appendix. 

Earnings Dynamics Through Injury for Injured and Uninjured Workers 
To illustrate our matching methodology, we now show the trajectories of earnings, 

employment, and at-injury employment for injured and control workers. Figure 2.1 plots 
quarterly earnings for injured and control workers both before and after injury for injury cohorts 
from 2005 through 2012. Earnings for injured and control workers tracked closely before the 
quarter of injury, with slightly higher earnings for injured workers. Earnings for both injured and 
control workers peaked in the quarter of injury. The declines before and after the date of injury 
are driven by the fact that we are sampling workers at a point when 100 percent of both injured 
and control workers were employed; the lower employment rate (and, as a result, the lower 
earnings) before and after the point of observation simply reflects regular churn in the labor 
market due to reasons unrelated to workplace injuries. However, the trajectory is interrupted in 
the quarter of injury for injured workers, as some injured workers begin to experience work 
absence and reduced earnings. 

The vertical distance between the trajectories of control worker earnings and injured worker 
earnings after the injury reflects the earnings loss due to injury for the average injured worker in 
each of the first eight quarters following the injury. For the cohorts shown in this example, 
injured workers earned between $500 and $700 less per quarter than control workers during the 
first year after injury, with the greatest losses apparent in the first quarter after injury ($700 less 
during the first quarter after injury).20 During the second year after injury, injured worker 
earnings started to converge toward control worker earnings, with injured workers earning 
approximately $500 less than control workers by the eighth quarter after injury. 

                                                
20 Dollar values presented in this report are inflated to real 2014 dollars using the Consumer Price Index for All 
Urban Consumers. 

We acknowledge that the relatively limited losses in the quarter of injury might be surprising to some readers, 
but this pattern can be explained by two features of our data. First, injury dates are distributed throughout the 
quarter, so workers who were injured late in the quarter may have had limited time for earnings losses to manifest. 
Second, Figure 2.1 shows average outcomes for all injured workers, while losses are concentrated among the 
minority of workers (around one in four workers in our data) who experienced lost time and received indemnity 
benefits. Differences in earnings dynamics by benefit receipt are examined later in this chapter. 
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Figure 2.1. Injured and Control Worker Earnings Before and After Injury 

 
SOURCE: 2005–2012 WCIS-EDD data.  

NOTE: 2013 injuries are excluded from the figure because earnings data for these cases were collected for only four 
quarters prior to injury. 

The key assumption justifying our method for estimating earnings loss is that injured and 
control workers would have continued to have nearly identical trajectories if the injury had not 
taken place. This assumption is inherently untestable because the occurrence of the injury 
prevents us from observing what would otherwise have happened to injured workers’ earnings 
and other labor market outcomes. While we are able to show that control workers and injured 
workers had very similar earnings trajectories during the year leading up to the quarter of injury, 
this similarity simply indicates that we were successful in implementing the matching strategy as 
intended; it does not tell us that injured and control workers had similar earnings dynamics 
during time periods that were not explicitly factored into our matching algorithm. 

Because we have not used any information on labor market outcomes from times more than 
four quarters prior to the injury, there is nothing built into the matching algorithm that forces 
earnings dynamics for injured and control workers to be similar outside this time frame. As a 
result, data on injured workers’ earnings prior to the four-quarter match window provide an 
indirect evaluation of our matching methodology. Figure 2.1 illustrates clearly that injured and 
control worker earnings are extremely close over the year before the match window (pre-injury 
quarters –8 to –5), which we refer to as the backcast period. See the appendix for additional 
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analysis of the closeness of earnings between injured and control workers during the pre-injury 
period. 

Earnings losses for injured workers are driven by a combination of employment changes, 
lower wages, and reductions in hours worked or weeks worked during the calendar quarter 
among those who remain employed. Thus, these earnings losses can be viewed as a summary 
measure of the economic losses that result from workplace injury. To understand the 
mechanisms driving the observed changes in earnings, we also considered the impact of injury 
on total employment (i.e., work at any employer in California) and at-injury employment (i.e., 
retention at the employer where the injury occurred). Figure 2.2 shows total employment 
trajectories for injured and control workers. 

Figure 2.2. Total Employment Rates for Injured and Control Workers 

 
SOURCE: 2005–2013 WCIS-EDD data.  

Figure 2.2 illustrates just how important it is to have a valid control group in order to 
estimate the impact of injury on labor market outcomes. Nearly one in four injured workers (24 
percent) was no longer working two years after the injury, but the proportion of control workers 
who stopped working was almost as high (23 percent). This trend makes it clear that some 
portion of the earnings growth observed for both injured and control workers leading up to the 
injury date reflects workers moving into the labor force (which places them at risk of workplace 
injury). The control workers offer a data-driven way to adjust injured worker outcomes for 
ordinary labor market dynamics and, thus, isolate the impact of injury. 
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Figure 2.3 shows injured and control worker trajectories for the proportion of workers who 
were employed by the at-injury employer.  

Figure 2.3. At-Injury Employment Rates for Injured and Control Workers 

 
SOURCE: 2005–2013 WCIS-EDD data.  

In comparison with the total employment rates presented in Figure 2.2, at-injury employment 
rates for injured and control workers exhibit slightly different dynamics. By construction, at-
injury employment over the year before injury is essentially identical between injured and 
control workers—this reflects our choice to match injured and control workers on the basis of 
job tenure at the time of injury. Furthermore, the divergence between injured and control worker 
employment is much larger for at-injury employment than for total employment. We would 
expect to see this sort of pattern if workplace injuries increase the likelihood of job separation 
even among workers who are able to remain in the labor force. 

In this monitoring report, we primarily emphasize trends in earnings losses. However, it is 
useful to see how total employment and at-injury employment evolve for both injured and 
control workers in order to interpret the relative measures that we focus on in our presentation of 
results. We do note, however, that total employment or at-injury employment outcomes may be 
of greater interest for analyzing certain policy and research questions. Although this report’s 
primary focus is on earnings losses, the final policy report for this project may place a heavier 
emphasis on employment outcomes as a way to understand patterns of earnings loss. 
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Relative Earnings and Employment by Injury Severity 
The earnings and employment trajectories presented above were overall averages for our full 

analytical sample. Some indemnity claims and PPD claims take a long time to emerge, making it 
challenging to interpret trends in labor market outcomes separately for recent cohorts of 
indemnity and PPD claims. Claims generally must be filed within 30 days of the time when the 
injury occurred or when the worker became aware that the injury was work-related, limiting the 
rate at which new claims are filed after the first several years following the end of an injury year. 
Indemnity claims, in contrast, can develop both because new injury claims are filed and because 
benefit payments begin on existing claims. As a result, the observed total population of claims 
from an injury year that will ultimately be filed is more complete at any given point in time than 
the observed population of claims that will ultimately receive indemnity benefits. This means 
that overall trends can be estimated on a more-timely basis than can trends for indemnity claims. 

To provide readers with a better sense of how sharply outcomes and earnings dynamics differ 
between medical-only cases (non-indemnity), PPD cases, and other indemnity cases (which are 
overwhelmingly TTD-only cases), Figure 2.4 depicts the ratio of injured to control worker 
quarterly earnings for each of these injury categories from one year before injury to two years 
after injury. The figure focuses on 2013 injuries, but the basic differences between types of 
claims are similar across other injury years. 

As expected, permanently disabled workers experience the most-severe earnings losses by 
far, with losses of approximately 33 percent by the first quarter after injury. This decline is quite 
persistent for the permanently disabled: Earnings losses are at 34 and 31 percent in the fourth and 
eighth quarters after injury, respectively. Indemnity injuries without PPD (labeled “Other 
Indemnity” in Figure 2.4) also lead to a sharp drop in earnings of approximately 20 percent by 
the first quarter after injury, but this initial drop is followed immediately by a more pronounced 
recovery, with earnings losses at 11 percent by the fourth quarter after injury and further 
improvements by the eighth quarter after injury, where earnings losses are only 9 percent. 
Although it might appear surprising that our data suggest long-term earnings losses for workers 
whose injuries did not result in permanent disability, other studies have documented comparable 
long-term earnings losses for workers deemed not to be permanently disabled by the workers’ 
compensation system (Seabury et al., 2014). It is also likely that a small proportion of the 
workers in the Other Indemnity category will transition to permanent disability benefits in the 
future as their claims mature. Meanwhile, medical-only cases experience no substantial drop in 
earnings in the quarter of injury and generally show very muted impacts of injury on earnings. 
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Figure 2.4. Trajectory of Injured to Control Earnings Ratio, 2013 Injured Workers 

 
SOURCE: 2013 WCIS-EDD data.  

NOTE: (I/C) quarterly earnings = ratio of injured worker to control worker quarterly earnings. 

The simplicity of producing overall average trends in earnings losses is an important 
argument for monitoring overall trends because these will be directly comparable over time more 
rapidly than will trends for indemnity or PPD cases. Similarly, while earnings losses are largely 
concentrated among workers with indemnity benefits (especially PPD benefits), overall earnings 
loss trends can capture both changes in the severity of earnings loss among workers with 
indemnity and PPD benefits and changes in the incidence of indemnity or PPD cases, making 
trends in overall earnings loss a useful tool for monitoring changes in worker outcomes. 

However, a serious drawback of focusing on overall trends is that the relatively limited 
earnings losses experienced by the majority of medical-only cases can make it difficult to detect 
changes in outcomes for indemnity cases. Notwithstanding the difficulties noted above with 
claim development, policymakers are interested in knowing the level of wage loss among 
indemnity cases in general and PPD cases in particular and whether outcomes for these workers 
are improving or worsening. 

The dynamics shown in Figure 2.4 demonstrate that earnings in the first year after injury 
clearly have not yet stabilized for either PPD cases or other indemnity cases. As a result, we will 
focus on second-year earnings losses for indemnity claims, in addition to overall averages. It 
would be ideal for research purposes to wait longer than the second year post-injury to observe 
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worker outcomes, but this would be possible only at the expense of the timeliness of monitoring 
results.21 

Definition of Economic Outcome Measures 
We use several different measures to characterize outcomes for injured workers. To 

familiarize readers with the magnitude of economic losses resulting from workplace injury, we 
provide descriptive statistics on the average level of earnings and employment for injured and 
control workers, similar to the trends shown in Figures 2.1–2.3. However, for most of our 
analysis, we focus on relative measures that present injured worker earnings and employment as 
percentages of the same measure for the comparison control workers. All our measures are 
constructed so that higher values represent better outcomes for injured workers, while lower 
values represent more-severe earnings losses. 

Relative Earnings and Earnings Loss 

We chose to compare the post-injury difference to the pre-injury difference in earnings to 
better address any persistent differences between injured workers and matched control workers 
over the study period. Thus, our basic measure of post-injury earnings is the difference between 
injured and control worker real earnings over the second year following the quarter of injury, 
adjusted by the difference between injured and control worker real earnings over the year 
preceding the quarter of injury. This difference can be expressed formally as  

Post − Injury	Change	in	Earnings = 5
6
∑ 8∑ (:

;<= 𝑦?,;A − 𝑦?,;B ) − ∑ (D5
;<DE 𝑦?,;A − 𝑦?,;B )F6

?<5 ,    (1) 

where t indexes the number of quarters after injury, 𝑦?,;A  denotes quarterly earnings t quarters 
before or after the quarter of injury for injured worker i, and 𝑦?,;B  denotes quarterly earnings t 
quarters before or after the quarter of injury for worker i’s matched controls. If an injured worker 
matched to multiple control workers, we used the average outcome for the selected control 
workers to construct 𝑦?,;B . Outcomes are averaged over the sample of N injured workers. We note 
that, by construction, all groups contain the same number of observations on outcomes for 
injured and control workers. It may sometimes be helpful to refer to earnings losses, and so we 
define earnings loss as the post-injury change in earnings multiplied by –1. 

Note that under the assumption of a perfect match, in which injured and control worker 
earnings in the year before injury are identical on average, the measure above is identical to the 
difference between injured and control earnings in the second year following injury. By 
subtracting any potential difference between injured and control workers prior to injury, our 
measure of earnings loss relaxes the perfect-match assumption and allows for the possibility that 

                                                
21 In the final policy report planned for this study, we plan to refresh earnings data for earlier injuries in order to 
provide additional evidence on long-term outcomes. 
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match imbalance may differ across injury cohorts or between subgroups of injured workers. 
Compared with the wage loss measures used in previous RAND studies, this measure relies on 
the slightly weaker assumption that injured and control workers in each cohort have identical 
counterfactual trends over the analysis period, rather than identical prior earnings. 

The post-injury change in earnings is useful to characterize earnings losses in dollar terms, 
but it has the limitation that it does not provide any context for how the loss in earnings 
compares with a worker’s earnings potential: A $10,000 loss may represent a moderate work 
interruption for a worker earning $100,000 per year but a catastrophic outcome for a worker 
earning $20,000 per year. The mechanical relationship between a worker’s pre-injury earnings 
and the potential size of the earnings loss makes it more difficult to compare earnings losses 
across groups of workers with potentially different levels of pre-injury earnings. 

We therefore emphasize a related measure called relative earnings that presents the level of 
earnings for an injured worker as a percentage of his or her earnings potential had he or she not 
been injured. Relative earnings cannot be reliably estimated at the individual level, but they can 
be estimated for groups of injured workers. In our analysis, groups are defined by the date of 
injury or (in our regression analysis) by the date of injury and the type of injury.  

To calculate relative earnings, we divide injured worker earnings in the second year 
following injury by those workers’ counterfactual earnings: 

Relative	Earnings =
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As above, counterfactual earnings are defined as control worker earnings in the second year 
following injury adjusted by the difference between injured and control earnings in the pre-injury 
year. For example, suppose that an injured worker who earned $40,000 the year before the injury 
matched to a group of control workers whose earnings averaged $40,200 the year before the 
injury, and that the control workers’ average earnings in the second post-injury year are $36,200. 
Because the injured worker earned $200 less than his or her control workers prior to the injury, 
counterfactual earnings are adjusted by this difference to yield $36,000. If the injured worker’s 
earnings in the second year after injury were $27,000, we would say that the post-injury change 
in earnings was –$9,000 and that the worker’s relative earnings were 75 percent. 

Employment and At-Injury Employment Two Years Post-Injury 

In addition to examining earnings, we estimate the post-injury difference in employment 
between injured and control workers, defined as 

Difference	in	Employment? = 	𝐸?,;A − 𝐸?,;B ,         (3) 
where 𝐸?,;A  is a binary variable equal to 1 if injured worker i is employed t quarters after the 
quarter of injury and 0 if injured worker i is not employed t quarters after the quarter of injury. 
𝐸?,;B  is defined as the proportion of worker i’s control workers who are employed t quarters after 
the quarter of injury. We focus on outcomes eight quarters after the quarter of injury. We also 
report employment outcomes in relative terms, using the following measure: 
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Absolute and relative measures of return to work can be defined analogously by replacing the 
indicator for employment anywhere with indicators for employment at the at-injury employer. 

Assessing Statistical Significance of Differences and Trends in Outcomes 

To examine overall trends in labor market outcomes, we calculated the outcome measures 
defined above for all workers injured in each calendar quarter from the first quarter of 2005 to 
the fourth quarter of 2013, yielding a data set in which the unit of observation is a calendar 
quarter. To assess whether differences in outcomes over time were statistically significant, we 
fitted a linear regression to test whether there were significant differences in relative earnings 
across each of the time periods in our analysis (for the pre-recession, Great Recession, post-
recession, and 2013 injury cohorts).  

Subgroup Analyses 

Using the above outcome measure definitions, we produced trends for both the overall 
injured worker population and numerous subpopulations of injured workers defined by 
indemnity benefit receipt, PPD benefit receipt, or other characteristics. Because earnings losses 
are largely concentrated among indemnity claims, most of our subgroup analyses focus on 
subgroups of the population of injured workers with any paid or settled indemnity benefits. 

For each population or subpopulation of interest, we calculated average outcomes by the 
quarter of injury for each group (e.g., for each industry). Much of the analysis presented in the 
body of the report consists of figures plotting these quarterly average outcomes against the date 
of injury. Then, to assess the statistical significance of long-run subgroup differences from 
average outcomes, we calculated relative earnings by quarter of injury for each group (e.g., for 
each industry) and pooled these averages together with the quarterly averages for all injured 
workers. We then ran a linear regression testing the long-run difference between each subgroup 
and the overall average after adjusting for time effects. We also tested whether any subgroups 
exhibited changes in earnings loss that behaved differently from the overall average by running a 
regression interacting each subgroup with the time periods of interest in the study. We describe 
our exact regression specifications and present full tables of regression coefficients in the 
appendix, but we discuss the findings of statistical significance in tandem with our discussion of 
overall trends in Chapters 3 and 4. 
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Chapter 3. Labor Market Impacts of Workplace Injury: Trends 
Through 2013 

In this chapter, we describe trends in earnings losses for workers injured in 2013 and 
compare these trends with the earnings loss trends for workers injured in prior cohorts. We begin 
by showing trends for injury dates between 2005 and 2013 for all injured workers. We then 
describe the composition or case mix of injured workers in California between 2005 and 2013, 
including demographics, job characteristics, receipt of indemnity benefits, and selected injury 
characteristics. Changes in case mix may contribute to trends in average earnings losses and, 
thus, are important to document prior to interpreting evidence on earnings losses. We then 
present estimates of earnings loss trends for indemnity claims and permanently disabled workers. 

Average Earnings Loss Trends Through the 2013 Injury Year 
Figure 3.1 shows trends over time in injured workers’ earnings relative to what we estimate 

they would have earned, had they not been injured.  

Figure 3.1. Trends in Relative Earnings by Quarter of Injury 

 
SOURCE: 2005–2013 WCIS-EDD data.  

NOTES: This sample contains all injury claims in the analysis sample, including medical-only and indemnity claims. 
Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the second full year 

after injury (5–8 quarters after the quarter of injury). 
 

Between 2005 and 2013, relative earnings ranged from 96 percent of what workers would 
have earned in the absence of injury (in 2005–2007) to approximately 92 percent of what 
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workers would have earned in the absence of injury (in 2008–2009). Relative earnings have been 
fairly flat since the Great Recession, but there was a small increase in relative earnings to 93 
percent for the 2013 injury cohort. Table 3.1 summarizes the numbers shown in Figure 3.1. In 
addition to relative earnings, relative employment increased to 98 percent in the 2013 injury 
cohort from 96 percent during and right after the Great Recession but was still lower than the 
near-equal employment rates between injured and control workers prior to the Great Recession.22 

Table 3.1. Average Earnings Losses and Labor Market Outcomes by Year of Injury 

Time Period 
Pre-

Recession Recession Recovery, 
Pre–SB 863 

Post–SB 
863 

 
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013 

Injuries 
Earnings relative to counterfactual 
First post-injury year 95% 93% 91% 92% 
Second post-injury year 96% 92% 92% 93% 
Relative employment   
First post-injury year 100% 96% 95% 96% 
Second post-injury year 101% 96% 96% 98% 
Relative at-injury employment  
First post-injury year 91% 90% 88% 88% 
Second post-injury year 86% 85% 82% 82% 

SOURCE: 2005–2013 WCIS-EDD data.  
NOTE: This sample contains all injury claims in the analysis sample, including medical-only and indemnity claims. 

Worker Characteristics and Changes in Case Mix 
Before diving into the details of these earnings loss results, it is important to understand the 

contextual differences between the 2013 injured worker cohort and earlier cohorts. Several 
factors, including business cycle and local economic factors, change the composition of the labor 
force over time, leading to changes in the size of the covered workforce and affecting the pool of 
workers at risk of experiencing an injury. In particular, 2013 coincided with a time of economic 
expansion, which could lead to an increase in overall injuries because both the covered 
workforce and injury rates are pro-cyclical (Boone and van Ours, 2006; Boone et al., 2011; 
Asfaw, Pana-Cryan, and Rosa, 2011). At the same time, earlier cohorts have had more time for 
permanent injuries to stabilize and for claims to work their way through the system, allowing for 
a more complete examination of all injured workers in these cohorts. Thus, an accurate 
interpretation of the trends in earnings losses for 2013 requires understanding the way this 
population compares with earlier cohorts. 

Tables 3.2 and 3.3 compare characteristics of the worker, industry, and firm in the 2013 
injury cohort with earlier cohorts, including the pre-recession era of 2005–2007, the period of the 
Great Recession (2008–2009), and the initial post-recession years of 2010–2012. While many 
characteristics of injured workers are quite stable across all cohorts, other characteristics 
                                                
22 Trends in overall relative employment and relative at-injury employment over time are shown in Figures A.1 and 
A.2 in the appendix. 
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demonstrate a clear trend over the past eight years. For example, there is an increasing share of 
female injured workers, and the overall cohort has gotten slightly older over time (average age of 
41.4 years in 2013, compared with 39.7 in 2005–2007). There has also been a trend of falling 
pre-injury weekly wages over time, falling to $634 in 2013, compared with $710 in 2005–2007. 
A higher share of injured workers in recent cohorts works for firms that self-insure (35 percent in 
2013, compared with 31 percent in 2005–2007) and has also become more likely to receive 
temporary disability benefits over time, with 23 percent of the 2013 cohort receiving TTD, 
compared with 19 percent of the 2005–2007 cohort. While the share of workers with permanent 
disability had been increasing through 2012 (from 11 percent in 2005–2007 to 14 percent in 
2010–2012), our data show that only 12 percent of the 2013 injury cohort had a permanent 
disability. Despite the fact that these data come three years after the year of injury, this lower 
percentage likely reflects some degree of right-censoring of permanent disability claims that are 
still working their way through the system.23 Other worker characteristics, including geographic 
region and type of injury, have remained broadly stable over time.  
  

                                                
23 While it would be ideal to examine disability ratings to detect changes in impairment severity, the most-reliable 
disability rating data are subject to significant data lags, and we do not examine disability ratings in this report. 
Analyses that incorporate disability rating data are planned for the final policy report under this project, by which 
time the disability rating data will be more mature. 
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Table 3.2. Injured Worker Sociodemographics, Injury Characteristics, and Benefit Receipt by Date 
of Injury 

  Year of Injury 
  2005–2007 2008–2009 2010–2012 2013 

Demographics 
Female 42% 44% 46% 45% 
Age 39.71 40.70 41.27 41.41 
Weekly wage $709.59 $745.40 $674.86 $633.29 
Self-insured status 31% 34% 34% 35% 

Region 
Bay Area 19% 19% 19% 18% 
Central Coast 6% 6% 6% 6% 
Central Valley 13% 13% 12% 12% 
Eastern Sierra 2% 2% 2% 2% 
Inland Empire 19% 18% 19% 20% 
Los Angeles 24% 25% 26% 25% 
N. Sacramento Valley 2% 2% 1% 1% 
North State—Shasta 2% 2% 2% 2% 
Sacramento Valley 5% 5% 5% 5% 
San Diego 8% 8% 8% 8% 

Nature of Injury 
Specific injuries 88% 89% 88% 89% 
Fracture 3% 3% 3% 3% 
Sprain/strain 33% 33% 34% 35% 
Cumulative 7% 7% 7% 6% 

Body Part 
Back 15% 14% 15% 15% 
Lower extremity 18% 18% 18% 19% 
Upper extremity 36% 36% 36% 36% 
Multiple body parts 13% 13% 14% 13% 

Benefit Receipt 
PPD 11% 13% 14% 12% 
TTD 19% 20% 22% 23% 
Any indemnity 23% 25% 27% 27% 
SOURCE: 2005–2013 WCIS-EDD data.  
NOTES: This sample contains all injury claims in the analysis sample, including medical-only and indemnity claims. 
Some categories may not sum to 100 percent because of rounding. Nature of Injury categories (including the injuries 
included in the “specific injuries” subcategory) are based on groupings defined by the International Association of 
Industrial Accident Boards and Commissions, the National Council on Compensation Insurance, and the Workers 
Compensation Insurance Organizations. See Workers Compensation Insurance Organizations, undated, for 
additional details. Only selected Nature of Injury and Body Part categories are shown in the table. Nature of Injury, 
Body Part, and Benefit Receipt categories are not mutually exclusive. 

 
Table 3.3 shows the mix of industries, firm size, and tenure at the firm as of the time of 

injury. Since 2005, there has been a decline in injured workers coming from manufacturing and 
construction and an increase in injured workers in public administration and education. There has 
also been a slight increase in injured workers coming from very large firms with more than 5,000 
employees. These trends are all consistent with overall labor market changes occurring since 
2005—in particular, the fact that small firms, manufacturing, and construction industries were 
particularly adversely affected by the Great Recession. Recent cohorts of injured workers have 
been more likely to have at least one full year of tenure with the firm at the time of injury, 
increasing from 71 percent in 2005–2007 to 78 percent in 2010–2012. The trend toward higher 
job tenure at injury began to reverse in 2013: The share of injured workers with one year or more 
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of job tenure fell slightly to 76 percent among 2013 injuries. A shift toward injuries among 
lower-tenure workers may be a reflection of the labor market recovery as new hires account for a 
larger share of the labor force. The decline in workers with longer job tenures may also 
contribute to the continued decline in the pre-injury weekly wage for the average injured worker. 

Table 3.3. Industry, Firm Size, and Job Tenure by Year of Injury 

 Year of Injury 
 2005–2007 2008–2009 2010–2012 2013 

Industry 
Manufacturing 11% 10% 9% 8% 
Transportation/warehousing 5% 4% 4% 5% 
Health care 10% 12% 12% 11% 
Public administration 12% 13% 13% 13% 
Administrative/support services 6% 5% 6% 6% 
Temporary/PEO 2% 2% 2% 3% 
Agriculture 3% 3% 3% 3% 
Retail 14% 14% 14% 14% 
Accommodations/food services 6% 6% 7% 7% 
Construction 6% 5% 3% 4% 
Education 8% 8% 9% 10% 
Wholesale 4% 4% 4% 4% 
Other 14% 16% 15% 15% 

Firm Size 
1–10 employees 4% 4% 4% 3% 
11–50 employees 11% 10% 10% 10% 
51–100 employees 7% 7% 6% 7% 
101–500 employees 19% 18% 18% 19% 
501–1000 employees 9% 9% 9% 9% 
1,001–5,000 employees 23% 23% 23% 23% 
More than 5,000 employees 27% 29% 30% 30% 

Tenure 
One year or more at time of injury 71% 78% 79% 76% 
SOURCE: 2005–2013 WCIS-EDD data.  
NOTES: This sample contains all injury claims in the analysis sample, including medical-only and indemnity claims. 
PEO = professional employer organization. Some categories may not sum to 100 percent because of rounding. 

 
In some respects, these characteristics indicate that the 2013 injury cohort may have 

experienced more-severe injuries (as indicated by higher shares of workers receiving indemnity 
payments) and could be slightly more vulnerable to poor labor market outcomes (because of the 
lower weekly wage, higher average age at injury, and lower job tenure). These factors may be 
offset by the overall improvement in the broader labor market, which should increase the 
availability of job opportunities for injured workers compared with the immediate aftermath of 
the recession. 

Earnings Loss Trends by Claim Severity 
Figure 3.2 shows trends in earnings loss stratified by the three categories of claim severity 

discussed in Chapter 2: medical-only, PPD, and other indemnity. The top line on this figure 
shows that injuries without indemnity (medical-only) have the highest relative earnings after 
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injury, ranging between 95 and 100 percent of what they would have earned by the second year 
post-injury. While outcomes for these workers declined slightly during the Great Recession, 
relative earnings began to increase after 2010, and this trend has continued in 2013, with 
medical-only workers earning approximately 97 to 98 percent of what they would have earned 
without an injury.  

The second line on the chart shows trends for workers who received indemnity payments but 
did not have a permanent disability. Relative earnings for this group range between 88 and 96 
percent of what workers would have earned by the second year post-injury. As in the trend for 
medical-only injuries, relative earnings for these workers declined during the Great Recession 
and began to rebound after 2010, increasing to 91 percent by 2013. 

Finally, the third line on the chart shows the trend for permanently disabled workers, who 
experienced the lowest relative earnings after an injury. Even for workers injured during the pre-
recession era of 2005–2007, permanently disabled workers only earned approximately 77 to 78 
percent of what they would have earned in the second year post-injury. Workers with permanent 
injures also experienced the sharpest decline in relative earnings during the Great Recession, 
with a decline of nearly 10 percentage points. Relative earnings have generally remained at 
approximately 70 percent since 2009. While Figure 3.2 shows a slight decline in relative 
earnings to 68 percent in 2013, this could be due in part to the right-censoring in claims observed 
in Tables 3.2 and 3.3: Workers with PPD who file right away could be more likely to have 
experienced traumatic injuries associated with particularly severe earnings losses, while workers 
who receive temporary disability benefits first and take a while to reach MMI may have less-
severe permanent injuries and relatively better post-injury outcomes (at least as of two years after 
injury). We plan to revisit these trends in later wage loss monitoring reports to examine how the 
pattern of earnings loss may change with consideration of a more complete universe of 
permanent disability claims. 
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Figure 3.2. Earnings Loss Trends by Claim Severity 

 

SOURCE: 2005–2013 WCIS-EDD data.  

NOTE: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the second 
full year after injury (5–8 quarters after quarter of injury). 

Table 3.4 shows the same trends in relative earnings, employment, and earnings as in Table 
3.1 but restricts the sample to workers with indemnity benefits. In other words, the trends in 
relative earnings and employment in Table 3.4 represent the average of the PPD and other 
indemnity lines in Figure 3.2. As can be seen in Table 3.4, relative earnings, employment, and 
return to work are all lower across all time periods for indemnity workers when compared with 
all workers (including medical only).  

To understand what might explain these differences, Tables A.7a and A.7b in the appendix 
show the worker, firm, and industry characteristics from Tables 3.2 and 3.3 separately for 
workers with indemnity benefits. The overall trends of increasing shares of female injured 
workers, increasing age, and declining pre-injury wage persist among workers with indemnity 
benefits as in the overall analysis sample. In all years, however, workers with indemnity benefits 
tend to be older, are slightly less likely to be female, are less likely to work at self-insured firms, 
and earn a higher wage than the overall sample. They are also slightly more likely to live in Los 
Angeles and have different injury types: Workers with indemnity payments are more likely to 
experience strains or sprains, cumulative injuries, and injuries to the back. Table A.7b shows that 
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a declining share of workers with indemnity payments works in construction or manufacturing, 
as in the overall sample. Workers with indemnity benefits in public administration declined 
between 2005 and 2013, and they are also more likely to work in small firms. 

Table 3.4. Average Earnings Losses and Labor Market Outcomes for Workers with Indemnity 
Benefits by Year of Injury  

Time Period Pre-Recession Recession Recovery, Pre–
SB 863 Post–SB 863 

 
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 2013 Injuries 

Earnings relative to counterfactual 
First post-injury year 81% 79% 77% 76% 
Second post-injury year 86% 80% 79% 80% 
Relative employment     

First post-injury year 89% 84% 83% 84% 
Second post-injury year 90% 84% 84% 86% 
Relative at-injury employment     
First post-injury year 82% 80% 78% 78% 
Second post-injury year 76% 73% 71% 71% 

 
SOURCE: 2005–2013 WCIS-EDD data.  
NOTE: This sample contains all indemnity claims in the analysis sample. 

 
Appendix Table A.8 presents regression coefficients from our model analyzing whether there 

are statistically significant differences in earnings losses between the four time periods included 
in this analysis. The results confirm that there is a significant difference between earnings losses 
for the 2005–2007 pre-recession time period and the 2008–2009 Great Recession time period for 
all workers with indemnity benefits. On average, relative earnings were approximately 5 
percentage points lower during the Great Recession period of 2008–2009 than during the pre-
recession period. We did not find evidence of a significant change in earnings losses after 2009 
for the overall group of workers with indemnity benefits or for workers with indemnity benefits 
but not PPD. While the coefficients reveal a significant downward shift for workers with 
permanent disabilities in 2013, we caution that this finding could result from the right-censoring 
of claims in the 2013 cohort that have not yet fully matured.  

Discussion 
Our analysis of overall trends in relative earnings and employment suggests that worker 

outcomes began to improve in 2013. However, we caution that these improvements could be due 
in part to changes in the composition of workers in 2013 or to more workers entering the system 
with lower-severity claims. In particular, we note that fewer workers have claimed PPD benefits 
in the 2013 cohort, indicating that the data may not yet capture the full population of 
permanently disabled workers from 2013. When we examined trends separately by injury 
severity, we found no clear evidence of improvement for PPD workers injured in 2013. 
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However, this too could be the result of the lower share of 2013 injuries with paid or settled PPD 
benefits as of the date of data collection. 

RAND’s 2016 report on benefits and earnings losses for permanently disabled workers 
(Dworsky et al., 2016) predicted that SB 863 would lead to dramatic increases in benefit 
adequacy for PPD workers. While we did not find evidence of improving labor market outcomes 
for PPD workers, wage loss results shown here for PPD workers are consistent with the levels of 
wage loss assumed in the benefit adequacy calculations presented by Dworsky et al. (2016). 
Future analyses of the permanently disabled injury cohort from 2013 will provide a more 
complete assessment of labor market outcomes after more time has elapsed to allow the full 
cohort of claims to be observed. 
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Chapter 4. Labor Market Impacts of Workplace Injury: Differences 
in Earnings Loss Across Groups of Injured Workers Through 2013 

The previous chapter reported overall trends in earnings loss for all workers in the workers’ 
compensation system, as well as trends estimated separately for medical-only, PPD, and other 
indemnity claims. We also documented certain differences in the characteristics of workers with 
indemnity benefits and those without, suggesting that earnings loss patterns could vary in 
important ways by subgroup. We estimate trends in earnings loss for various subgroups of 
interest in this chapter, focusing mostly on outcomes for all workers with indemnity benefits due 
to the concerns about the slow development of PPD injuries discussed in the previous chapter. 

The specific dimensions of worker, job, and injury characteristics along which we estimate 
separate earnings loss trends include the following: 

• industry of at-injury employer 
• size of at-injury employer 
• pre-injury earnings 
• job tenure at time of injury 
• nature of injury 
• body part of injury 
• geographic region. 

There are several reasons why these subgroup analyses should be of interest to policymakers 
and workers’ compensation stakeholders. Evidence on which types of workers or types of 
injuries have systematically better or worse outcomes can help establish a set of agreed-upon 
facts to inform discussion of both broad reforms and targeted interventions to improve worker 
outcomes. While RAND has examined factors associated with wage loss among permanently 
disabled workers in previous studies, these analyses have generally been guided by specific 
research questions centered on benefit adequacy and have not encompassed the broader 
population of workers with non-PPD indemnity claims, despite the fact that these workers can 
also experience significant earnings losses. 

Past analyses of subgroup patterns in earnings loss have typically either focused on a single 
cohort of workers (e.g., injuries from a single accident year) or examined long-run differences 
across groups. In this chapter, we present separately estimated trends in earnings losses for 
numerous subgroups of interest, facilitating comparison of differences in trends between groups, 
in addition to long-run differences in the level of earnings loss. Because the data under analysis 
here span the Great Recession, a question of particular interest will be whether the impact of the 
recession on labor market outcomes and the strength of economic recovery have been spread 
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evenly across groups of workers or whether certain industries, regions, or other populations have 
had experiences that deviate from the statewide average trend. 

The analysis presented here is descriptive and is not intended to test hypotheses about what 
mechanisms explain any observed group differences in earnings loss trends. Even so, evidence 
that particular groups of workers are experiencing worse earnings loss outcomes than others can 
help DIR and other stakeholders prioritize certain populations for more-detailed investigation. 
Furthermore, evidence of differences in trends might help stakeholders determine whether the 
limited recovery from the Great Recession documented in Chapter 3 reflects challenges faced 
broadly across all groups of workers or whether poor outcomes are concentrated among certain 
subgroups. 

Earnings Loss Trends by Employer Characteristics 
Figure 4.1 shows trends in relative earnings for workers with indemnity benefits separately 

by industry. Each plot on the graph displays a scatterplot by quarter of injury for a different 
subgroup. The solid black line shows the trend over time through the scatterplot for this 
subgroup. We also plot the average trend in relative earnings for all indemnity workers with the 
thin gray line. As a result, comparing the scatterplot trend with the thin gray line allows for a 
comparison of how the subgroup’s earnings losses compare with those of the average worker 
with indemnity benefits. In cases where the scatterplot lies above the thin line, workers in that 
subgroup have higher relative earnings. And, conversely, in cases where the scatterplot lies 
below the thin line, workers in that subgroup have lower relative earnings than the average 
worker. Below, we describe these trends over time based on the coefficients from the regressions 
included in Tables A.10a–A.10g in the appendix. As described in Chapter 2, we also tested for 
statistically significant differences between group-specific trends and overall average trends. 
However, the majority of these tests for trend breaks by industry and time period were not found 
to be statistically significant after adjusting for multiple hypothesis testing. 
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Figure 4.1. Earnings Loss by Industry for Workers with Indemnity Benefits, 2005–2013 Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data. 

NOTES: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the 
second full year after injury (5–8 quarters after quarter of injury). The gray line indicates overall average relative 

earnings for all indemnity workers, and the black dots and black trend line reflect relative earnings for the indicated 
subgroup. 

 
Some industries have had lower-than-average relative earnings over the entire time period 

between 2005 and 2013, including construction, manufacturing, retail, and wholesale. Workers 
in all of these industries have relative earnings that are, on average, 7 to 8 percentage points 
lower than the average worker with indemnity benefits. These industries were also adversely 
affected by the Great Recession, as demonstrated by the widening gap between the gray line and 
the industry-specific scatterplot trend between 2008 and 2009.  

As the recovery began in 2010 to 2012, injured workers from construction and, to some 
extent, retail experienced a faster recovery in relative earnings compared with the overall trend. 
By contrast, relative earnings remained low after the recession for workers in manufacturing and 
wholesale. We also find that the recovery was weaker for public administration workers. Figure 
4.1 also suggests that workers in administrative and support services (which includes temporary 
agencies and other staffing firms) experienced lower relative earnings over this time period, but 
the trend is somewhat noisy. By contrast, workers in public administration and education 
experienced relative earnings approximately 7–8 percentage points higher than the overall 
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average. The relatively flat trend in relative earnings for education suggests that these workers 
were less affected by the Great Recession. Other industries, including accommodation and food 
services, agriculture, health care, and transportation, track close to the overall average relative 
earnings.  

Figure 4.2 illustrates trends for seven firm-size categories reflecting the number of 
employees at the at-injury firm at the time of injury. As suggested by prior findings for the PPD 
population, earnings losses tend to be greater for workers injured at small businesses and least 
for workers injured at very large employers. Averaged over 2005–2013 injuries, relative earnings 
are 4.2 percentage points higher than average for workers injured at very large firms (those with 
more than 5,000 workers) and 8.3 percentage points lower than average for workers injured at 
very small firms (those with ten or fewer workers). While the concentration of public-sector 
employers in the largest size class likely contributes to this pattern, the relationship between firm 
size and earnings loss among small and medium employers is consistent with several possible 
explanations, including differences in the ability to provide accommodation or modified duty, 
differences in the prevalence of formal return-to-work programs, and differences in the degree to 
which employers face financial incentives (such as experience rating, large-deductible plans, or 
self-insurance) to reduce disability duration. Despite the clear differences between small and 
large firms in the long-run level of earnings losses, Figure 4.2 also makes it clear that a decline in 
relative earnings during the Great Recession was apparent for employers all across the firm size 
distribution. As shown in Table A.10a in the appendix, the largest firms had statistically 
significantly higher relative earnings during the Great Recession. 
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Figure 4.2. Earnings Loss by Firm Size for Workers with Indemnity Benefits, 2005–2013 Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data. 

NOTES: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the 
second full year after injury (5–8 quarters after quarter of injury). The gray line indicates overall average relative 

earnings for all indemnity workers, and the black dots and black trend line reflect relative earnings for the indicated 
subgroup. 

 

Earnings Loss Trends by Job Characteristics 
In Chapter 3, we documented changes over time in the average pre-injury earnings and the 

job tenure of injured workers. To examine whether these changes might contribute to overall 
trends in earnings losses, we stratified the sample by the quartile of workers’ pre-injury annual 
earnings over the year before the injury.  

Figure 4.3 shows trends by pre-injury wage quartile in relative earnings over time for 
workers with indemnity benefits. All wage quartiles experienced declines in relative earnings 
during the Great Recession. The trend did change for some wage quartiles, with slow but 
increasing relative earnings after 2010. However, the extent of this increasing trend varies by 
quartile. As expected, relative earnings were highest for the highest-wage workers in the fourth 
wage quartile, starting at 90 percent before the Great Recession and remaining above 80 percent 
during and after the Great Recession. Somewhat surprisingly, workers in the second wage 
quartile had the lowest relative earnings, declining from approximately 80 percent to 70 percent 
during the Great Recession. However, relative earnings for the second wage quartile began to 
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increase in 2010, approaching the trend for the first and third wage quartiles by 2013. The first 
and third wage quartiles trended between approximately 85 percent and 75 percent between 2005 
and 2013.24 

Figure 4.3. Earnings Loss by Pre-Injury Earnings Quartile for Workers with Indemnity Benefits, 
2005–2013 Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data. 

NOTES: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the 
second full year after injury (5–8 quarters after quarter of injury). This sample contains all indemnity workers in the 
analysis sample. We define wage quartiles based on total real earnings for injured workers over the four quarters 

prior to injury, with all injury dates pooled together. 
 

Figure 4.4 shows relative earnings separately for two categories of job tenure at the time of 
injury: workers with one year or more of tenure and workers with less than one year of tenure. 
As expected, workers with lower job tenure at the time of injury experienced more-severe 

                                                
24 The 2016 RAND study found that lower pre-injury earnings were consistently associated with worse post-injury 
relative earnings outcomes across the whole wage distribution for permanently disabled workers, a finding that may 
seem to be slightly at odds with the pattern in Figure 4.3. Those results differed from Figure 4.3 largely because they 
were limited to PPD injuries and because that analysis adjusted for other worker characteristics. In unadjusted 
estimates that were restricted to PPD injuries, we found similar earnings losses for workers in the bottom two 
quartiles of pre-injury earnings, with a steeper positive relationship between pre-injury earnings and post-injury 
relative outcomes above the median level of earnings. These results, which we do not report here, are consistent with 
the findings of the 2016 RAND study (Dworsky et al., 2016). 
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earnings losses in the second year after injury. We note that both low-tenure and high-tenure 
workers saw declining relative earnings during the Great Recession, but these trends were not 
statistically significant after adjusting for multiple hypothesis testing. 

Figure 4.4. Earnings Loss by Job Tenure at Injury for Workers with Indemnity Benefits, 2005–2013 
Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data. 

NOTES: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the 
second full year after injury (5–8 quarters after quarter of injury). This sample contains all indemnity workers in the 

analysis sample. 

Earnings Loss Trends by Type of Injury 
Figure 4.5 shows trends by nature of injury as defined on the FROI. There are dozens of 

codes that can be used by claims administrators to report the nature of injury, but we examined 
four broad categories: specific injuries, cumulative injuries, multiple injuries, and other injuries. 
Specific injuries account for about four in five claims, and so the trend for specific injuries tracks 
with the overall average closely. Workers with cumulative injuries experience by far the worst 
earnings outcomes. On average, relative earnings are 14 percentage points below the average for 
all indemnity workers. Furthermore, the gap widened in the aftermath of the Great Recession, 
although relative earnings had begun to increase slightly for workers with cumulative injuries in 
2013. Workers with multiple injuries had relative earnings that tracked with the overall average 
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prior to the Great Recession, but this trend diverged in 2009, falling below the overall average by 
approximately 10 percentage points by 2013. Workers with other injuries (including infectious 
disease, respiratory conditions, and other occupational disease exposures) had higher relative 
earnings. The sample of workers in this residual category is relatively small, and so there is a lot 
of volatility from quarter to quarter in our estimates of relative earnings. As for our results by 
industry, we caution that, based on the results in Table A.10d in the appendix, these trend breaks 
were not found to be statistically significant after adjusting for multiple hypotheses. 

Figure 4.5. Earnings Loss by Nature of Injury for Workers with Indemnity Benefits, 2005–2013 
Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data. 

NOTES: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the 
second full year after injury (5–8 quarters after quarter of injury). The gray line indicates overall average relative 

earnings for all indemnity workers, and the black dots and black trend line reflect relative earnings for the indicated 
subgroup. 

 
Figure 4.6 uses the body part of injury reported on the FROI to classify injuries. The worst 

relative earnings outcomes—nearly 8 percentage points below the average for all workers—were 
observed for workers with injuries to multiple body parts. Workers with head or neck injuries 
also experienced substantially worse relative earnings. Workers with injuries to their eyes, faces, 
and upper or lower extremities had higher relative earnings when compared with the average. 
Figure 4.6 shows that a dip in relative earnings after the Great Recession is apparent for most 
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types of injuries, although the extent to which relative earnings have returned to pre-recession 
levels varies. As shown in Table A.10e in the appendix, workers with injuries to multiple body 
parts, in particular, experienced a significant decline relative to the overall average during the 
Great Recession, with evidence of small improvements afterward.  

Figure 4.6. Earnings Loss by Body Part of Injury for Workers with Indemnity Benefits, 2005–2013 
Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data. 

NOTES: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the 
second full year after injury (5–8 quarters after quarter of injury). The gray line indicates overall average relative 

earnings for all indemnity workers, and the black dots and black trend line reflect relative earnings for the indicated 
subgroup. 

Regional Differences in Earnings Loss Trends 
Figure 4.7 shows trends by geographic region, using the ten DWC regions defined by DIR 

and used in other publications. Compared with the other case characteristics that we examined 
above, regional differences were somewhat muted. On average, relative earnings were slightly 
lower than the statewide average in Los Angeles, the Central Valley, the Inland Empire, and 
North State—Shasta. North State—Shasta had the worst relative earnings in the state (2.5 
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percentage points below the statewide average); the other, more-populous regions with worse-
than-average earnings losses were within 1 percentage point of the statewide average. Relative 
earnings were better than average in the Bay Area, the Sacramento Valley, and San Diego. 
Relative earnings in the Central Coast region closely tracked with the statewide average, while 
estimates of trends in the remaining regions (the Eastern Sierra Foothills and the North 
Sacramento Valley) were too noisy to distinguish from the statewide average due in part to their 
relatively small volumes of claims (1 to 2 percent of indemnity claims). 

Overall, there was less variation in trends by geographic region compared with the 
differential trends observed by industry or nature of injury: With the exception of the smallest 
(and least precisely estimated) regions, the impact of the Great Recession is apparent throughout 
the state. However, there are a few patterns of note: Workers in the Bay Area, the Eastern Sierra 
Foothills, and the Sacramento Valley began to experience higher relative earnings compared 
with the average after the Great Recession. Workers in North State—Shasta appear to have 
slightly lower relative earnings than average, although the region-specific trend line and the 
overall average trend line track closely. Again, based on the regression results adjusted for 
multiple hypotheses in Table A.10c in the appendix, we did not find any statistically significant 
differences in these trends over time.  
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Figure 4.7. Earnings Loss by Region for Workers with Indemnity Benefits, 2005–2013 Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data. 

NOTES: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the 
second full year after injury (5–8 quarters after quarter of injury). The gray line indicates overall average relative 

earnings for all indemnity workers, and the black dots and black trend line reflect relative earnings for the indicated 
subgroup. 

Cumulative Injuries in Southern California 
Across all of these subgroup analyses, one of the most striking patterns is the low relative 

earnings for workers with cumulative injuries. This fact, along with long-standing concerns 
about medical cost, indemnity claim frequency, and fraud in Southern California, motivated an 
additional analysis of this particular intersection in the workers’ compensation system (Pace and 
Pollak, 2017; Brooks, 2015). Figure 4.8 compares relative earnings trends for workers with and 
without cumulative injuries, separately for workers in Southern California and in other parts of 
the state.  

Several features of this figure reveal striking trends. Workers without cumulative injuries 
who were not in Southern California had slightly higher relative earnings after the Great 
Recession compared with the overall state average for workers with indemnity benefits, but, 
overall, workers without cumulative injuries tracked very closely to the overall average relative 
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earnings trend, regardless of where they were in the state. By contrast, the trend for workers with 
cumulative injuries was markedly worse, regardless of where they were in the state. This is 
consistent with Figure 4.5, which showed that workers with cumulative injuries experienced 
relative earnings approximately 14 percentage points lower than the overall average for 
indemnity benefits. Here, however, we see that relative earnings were even lower for workers 
with cumulative injuries in Southern California. In 2005, before the Great Recession, relative 
earnings for cumulative injuries in Southern California were approximately 10 percentage points 
lower than the average. However, earnings outcomes began to deteriorate even for injury dates 
before the Great Recession, and, by 2009, relative earnings for cumulative injuries in Southern 
California were approximately 20 percentage points lower than the overall average for indemnity 
workers. Workers with cumulative injuries outside Southern California experienced relative 
earnings approximately 10 percentage points lower than the overall average, but this difference 
remained steady during and after the Great Recession. 
  



 49 

Figure 4.8. Earnings Loss by Cumulative Injury and Southern California Residence, 2005–2013 
Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data. 

NOTES: Relative earnings are defined as the ratio of injured worker earnings to counterfactual earnings in the 
second full year after injury (5–8 quarters after quarter of injury). The gray line indicates overall average relative 

earnings for all indemnity workers, and the black dots and black trend line reflect relative earnings for the indicated 
subgroup. 

Discussion 
While we observed some improvement in worker outcomes in the overall trends analysis in 

Chapter 3, the subgroup analyses here demonstrate that these gains were not shared equally 
among all workers. Workers in industries that were especially hard-hit by the recession 
continued to experience larger earnings losses than workers in other industries. Workers with 
lower pre-injury wages, workers with shorter tenure at the time of injury, and workers in smaller 
firms all experienced relatively worse outcomes after injury. Workers with multiple injuries or 
injuries to the head or neck also experienced worse outcomes after injury. On the other hand, 
workers in large firms, workers in public administration or education, and workers with injuries 
to the eyes and face all fared better than the overall average relative earnings trend for workers 
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with indemnity benefits. For the most part, these trends persist across all injury years considered 
in this analysis.  

The analysis reveals one group in particular that deserves special attention in future research 
and policy discussions. While workers with cumulative injuries had the worst relative earnings of 
any subgroup considered here, we found additional evidence that these earnings losses were even 
greater when analyzing workers with cumulative injuries in Southern California. This group 
deserves a closer analysis because of both the magnitude of the gap in earnings losses for this 
group compared with the overall average and the relatively high medical costs, indemnity 
claiming rates, and concerns of fraud in Southern California. 

The fact that relative earnings for Southern California cumulative trauma injuries began to 
decline well before the Great Recession would appear to be consistent with the possibility that 
some of these cases reflect post-employment claims filed after the worker had already left the at-
injury job. The WCIRB has documented extensively that post-employment claims are 
concentrated among cumulative trauma injuries in Southern California (see, e.g., WCIRB, 2016). 
Although these claims are routinely denied, many result in at least some indemnity payments 
and, thus, would be captured in our analysis.25 If, as seems likely, the filing of these claims is 
responsive to poor economic conditions, then some degree of reverse causation may drive the 
trends by injury date that we presented in Figure 4.8.26 

Even so, we would be surprised to find that bad-faith post-employment claims account fully 
for the markedly worse outcomes observed for Southern California cumulative trauma claims. In 
estimates not included in this report, we found very similar trends for PPD injuries, which seem 
less likely to include a large proportion of these problematic claims. We also maintain that 
earnings loss estimates for the population of all workers who file a workers’ compensation claim 
(including denied claims) are of considerable policy interest as a way to characterize outcomes 
for the average worker who is involved in the workers’ compensation system. The fact that post-
termination claims may contribute to the cumulative trauma trends provides another reason why 
the wage loss trends in this report should not be interpreted as a direct measure of workers’ 
compensation system performance. 
  

                                                
25 Data allowing us to distinguish between denied and allowed claims were not extracted from the WCIS for the 
current study, but such information may be an important addition to the data used for this study if further 
examination of the issues raised in this chapter is of sufficient interest to policymakers. 
26 These claims are widely referred to as post-termination claims—e.g., in WCIRB publications. We prefer the 
terminology post-employment to include claims that may be filed after a voluntary job separation (e.g., retirement) 
because post-termination might be construed to refer only to involuntary job separations that are covered by the 
post-termination defense provided by § 3600(a)(10) of the California Labor Code. See Pace and Pollak (2017) for 
further discussion. 
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Chapter 5. Conclusion 

Wage loss monitoring is a valuable diagnostic tool with which to assess the extent to which 
workers’ well-being is affected by occupational injury and for identifying key groups in the 
workers’ compensation system that deserve special attention. In this first of several reports 
monitoring wage loss in California, we present new estimates of wage loss for workers injured in 
2013 and compare these results with trends in wage loss for workers injured in earlier years, 
including before, during, and after the Great Recession. To assess wage loss, we matched injured 
workers with control workers in the same firm at the time of injury with similar patterns in job 
tenure, employment, and earnings over the four quarters prior to injury. Using these control 
workers as a counterfactual, we considered several dimensions of post-injury labor market 
outcomes, including earnings relative to what workers would have earned (as observed in their 
control counterparts) in the absence of injury, relative employment rates, and at-injury 
employment rates for injured workers compared with those of the control workers. 

Overall, we found that workers injured in 2013 had relative earnings two years after their 
injuries at approximately 93 percent of what they would have earned in the absence of injury. 
Relative employment and at-injury employment rates were 98 and 82 percent, respectively. 
These relative earnings and employment rates are approximately 1–2 percentage points higher 
than relative earnings and employment for workers injured during the Great Recession and 
economic recovery of 2010–2012. However, the improvements in labor market outcomes were 
not shared equally by all workers in the system: We found lower relative earnings and 
employment rates for workers who received indemnity payments, and we did not observe any 
improvement in labor market outcomes for workers with permanent injuries in 2013, compared 
with workers with permanent injuries in prior cohorts. While we believe that sufficient time has 
elapsed since 2013 for all indemnity claims to be accounted for in the data used for this analysis, 
we caution that these trends may not yet reflect the full cohort of workers with permanent 
disabilities in 2013, as it can take several years for injuries to stabilize and for workers to be 
assessed for PPD benefits. As a result, the findings for workers with permanent disabilities 
should be revisited in future monitoring reports. 

We also analyzed trends in relative earnings for key subgroups in the injured worker 
population and examined how these trends compared with the overall average relative earnings. 
We restricted this analysis to workers who received any type of indemnity benefits. These 
subgroup analyses revealed several important deviations from the overall average. Workers in 
industries that were most affected by the Great Recession, including construction, 
manufacturing, wholesale, and retail, had relative earnings approximately 7–8 percentage points 
lower than the overall average for indemnity workers. Workers in small firms, with low job 
tenure, and with low earnings prior to injury also experienced lower relative earnings after 
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injury. Finally, we note that workers with cumulative injuries experienced the lowest relative 
earnings of any subgroup we considered, with relative earnings approximately 14 percent lower 
than the overall average. In general, the subgroup trends were consistent over all of the prior 
injury cohorts, as well as the 2013 injury cohort, although we observed some signs that some 
groups that were most affected by the Great Recession began to regain some of these differential 
losses during the economic recovery and 2013. 

Because of the particularly poor outcomes for workers with cumulative injuries, we 
conducted further analyses comparing relative earnings for workers with cumulative injuries in 
Southern California (defined here to include Los Angeles, Orange, Riverside, San Bernardino, 
and Imperial Counties) compared with the rest of the state. Indeed, we found that workers with 
cumulative injuries in Southern California had even lower relative earnings than the overall 
average for all cumulative injuries, with relative earnings ranging between 10 percentage points 
(prior to the Great Recession) and 20 percentage points (during and after the Great Recession) 
below the average for all indemnity workers. Given that Southern California has long faced 
challenges in the workers’ compensation system, including high medical costs and high rates of 
indemnity claims, we highlight workers with cumulative injuries in particular as a group that 
warrants further attention in this region.  

Based on these findings, we conclude with two main policy conclusions.  
First, this initial monitoring report provides a benchmark against which to measure progress 

in worker outcomes from this point going forward. 2013 was a year marked by numerous 
changes, both in workers’ compensation policy, with the beginning of the implementation of SB 
863, and in economic trends, with the economic expansion and increased employment 
opportunities for workers across California and the United States. In addition, because workers 
sometimes do not transition to PPD benefits until several years after the date of injury, our 
findings in this report may not yet reflect a complete assessment of labor market outcomes for 
workers with permanent disabilities from the 2013 injury cohort. The changing economic 
environment and the continued implementation of SB 863 underscore the need for additional 
monitoring on a continual basis, both to provide a more complete picture of trends that may yet 
be incomplete (as for workers with PD) and to allow more time for the full impact of policy 
changes and economic expansion to have an impact on worker outcomes. 

Second, based on our analyses of key worker subgroups, we recommend that additional 
research and policy attention be paid to workers with cumulative injuries throughout the state 
and specifically in Southern California. While we were able to document these workers’ 
relatively poor labor market outcomes, a wage loss monitoring analysis is unable to determine 
what factors could be driving these low relative earnings or what interventions, medical services, 
or vocational services might be effective at improving worker outcomes for this group. 
Furthermore, more attention may be needed, given concerns of fraud or high claim rates among 
this group, particularly in Southern California. The impact on worker outcomes of anti-fraud 
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measures enacted in SB 1160 and AB 1244 in 2016 could also be an important avenue for future 
study using the data collected in this study.  
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Appendix. Methods and Supplementary Results 

Matching Methods and Validation 
In this analysis, we employ a modified nearest-neighbor matching approach to identify 

control workers whose employment histories prior to the injury quarter are “close” to their 
matched injured worker. In this context, closeness is based on a combination of screening 
conditions and the measured distance between injured and control worker earnings in the pre-
injury year. For each injured worker, the match is carried out in five steps: 

1. Identify a pool of candidate control workers who were employed at the at-injury firm in 
the quarter of injury.  

2. Screen out control candidates who were not within 20 percent of the standard deviation of 
log earnings for all injured workers in the quarter of injury. 

3. Screen out control candidates whose job tenure at the at-injury firm did not match the 
injured worker’s tenure. We defined tenure as the number of consecutive quarters prior to 
injury with positive earnings at the at-injury firm, leading to five tenure categories: four, 
three, two, one, or zero quarters of consecutive employment at the at-injury firm.  

4. Rank the remaining control candidates by the Mahalanobis distance between their 
earnings and the injured worker’s earnings over the four quarters prior to injury. 

5. Select up to five control candidates for each injured worker. In cases where more than 
one control candidate successfully matched to an injured worker, an average of all 
matched control characteristics was used. 

In order to identify the combination of parameters that produces the best match for the full 
population of injured workers, we tested 12 variations of the match on subsamples of the data: 
restricting the initial earnings screen to 10, 15, or 20 percent of the standard deviation of log 
earnings for all injured workers; expanding the tenure requirement to include total employment 
status in quarters when the worker was not employed at the at-injury firm; and restricting the 
number of potential matches to five, three, or one.  

When modifying the screening conditions, we face the trade-off of refining the match at the 
cost of a higher match failure rate. Some match failure is inevitable using our approach because 
we restrict the control population to workers who were employed at the same firm as the injured 
worker, and some small firms will not have enough candidate employees to complete a match. A 
match rate that is too high will threaten the external validity of our results, while screening 
conditions that are too loose may produce inappropriate matches. Tables A.1 and A.2 show 
match rates by job tenure and firm size, respectively. As the tables indicate, match rates for small 
firms and low-tenure workers are significantly lower than for full-tenure workers at large firms.  

The key difference between our matching method in this report and the one used in our 
previous work is the tenure screen. Previously we classified workers into only two tenure 
categories: having either a full year or less than a full year of work history at the at-injury 
employer. Our motivation in using a more stringent tenure definition in this report was to better 



 55 

characterize the dynamics of injured and control earnings histories in the year before injury. The 
dichotomous tenure definition may, for example, lead relatively higher-earning workers with two 
or three quarters out of the labor market to be matched with lower-earning workers with just one 
quarter out of work, which may bias earnings loss estimates for that pairing if the workers have 
different long-term earnings trajectories. Stratifying on consecutive tenure at the at-injury firm 
mitigates this concern. 

Match quality can be evaluated using statistics that summarize the distance between the 
injured and control workers. In order to evaluate the quality of our match, we produce three 
balance statistics by injury cohort, shown in Table A.3a. We examine three such statistics: 
average imbalance after matching, average absolute imbalance after matching, and average 
elementwise absolute imbalance after matching. The average imbalance after matching is the 
average difference between injured and control worker annual earnings. A more stringent 
criterion is the average absolute imbalance, which uses the absolute value of the difference in 
annual earnings instead. Finally, we also present the elementwise absolute imbalance, which 
sums the absolute value of the difference in quarterly earnings between injured and control. 
Formally, these are defined as follows: 

                (5) 

Table A.3b shows imbalance statistics over the year before the match window, and Table 
A.3c shows aggregate match statistics. Average imbalance is defined as the average difference 
between injured and control worker total earnings in the pre-injury period. A somewhat more 
stringent balance measure is average absolute imbalance, the average of the absolute value of the 
difference between injured and control worker earnings in the pre-injury period. Our most 
stringent balance measure is absolute elementwise absolute imbalance, or the average of the sum 
of absolute deviations between injured and control worker earnings in each quarter before injury. 
Each of these measures is shown as a percentage of total injured earnings in the first pre-injury 
year. Because our focus is on average outcomes for a large sample of injured workers, the 
average imbalance is the measure that is most directly relevant to our analysis. Across the four 
time periods examined here, the average imbalance is around 1 percent of earnings or less. This 
analysis indicates that injured workers had earnings that were generally within 1 percent of 
control worker earnings during the match window and that the difference in earnings between 
control and injured worker earnings was equally small during the backcast window. 
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Table A.1. Percentage Matched by At-Injury Firm Tenure 

At-Injury Tenure 
% 
Matched 

0 quarters 62% 

1 quarter 70% 
2 quarters 71% 

3 quarters 70% 

4 quarters 94% 
 

Table A.2. Percentage Matched by Firm Size 

Firm Size 
% 
Matched 

1–10 employees 22% 

11–50 employees 54% 
51–100 employees 71% 

101–500 employees 85% 
501–1000 employees 94% 

1,001–5,000 employees 97% 

More than 5,000 employees 99% 

 

Table A.3a. Balance Statistics by Injury Cohort 

Imbalance 
2005–2007 
Injuries 

2008–2009 
Injuries 

2010–2012 
Injuries 

2013 
Injuries 

Average 0.95% 1.16% 0.57% 0.35% 
Average absolute 5.22% 5.21% 3.88% 3.59% 

Average elementwise absolute 11.96% 10.91% 9.53% 9.74% 

Table A.3b. Backcast Balance Statistics by Injury Cohort 

Imbalance 
2005–2007 
Injuries 

2008–2009 
Injuries 

2010–2012 
Injuries 

2013 
Injuries 

Average –0.57% –0.01% –0.26% n.a. 

Average absolute 21.54% 20.66% 18.52% n.a. 

Average elementwise absolute 25.95% 25.00% 22.43% n.a. 
NOTE: n.a.= not applicable. 
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Table A.3c. Overall Imbalance 

 Period 
Average 
Imbalance 

Average 
Absolute 
Imbalance 

Average 
Elementwise 
Absolute 
Imbalance 

Match window (1–4 
quarters before injury) 

0.82% 4.66% 10.78% 

Second pre-injury year 
(5–8 quarters before 
injury) 

–0.30% 18.32% 22.13% 

Sample Construction and Weighting 

We applied several restrictions to our final analysis sample. First, in order to ensure 
consistency in data quality, we restricted observations to claims administrators who filed at least 
100 FROIs and had at least 10 percent of their FROIs receive indemnity benefits, an indication 
that they had a good record filing SROIs. Second, we selected only those observations for which 
we had complete records on the following variables: region, nature of injury, body part of injury, 
cause of injury, gender, age, weekly wages, and self-insured status. Finally, we excluded outliers 
from our sample. We defined our outlier threshold in two steps: First, we calculated the 99.85th 
percentile of Consumer Price Index–adjusted injured worker earnings in each quarter relative to 
injury; second, we took the minimum value across quarters. Our final outlier threshold was 
$64,248 per quarter, which applied to 1.4 percent of all observations with matched earnings 
histories.  

Our sample construction differs somewhat from previous work and accounts in part for 
discrepancies between the results presented here and previous results. For example, the 2016 
wage loss study did not restrict the sample to good claims administrators, employed a looser 
complete record standard, and used a primary outlier threshold of $250,000 per quarter of injury. 

Finally, we reweighted our final sample in two steps to match the distribution of injured 
workers before dropping bad claims administrators and matching to controls. In our first 
weighting step, we defined discrete categories of injured workers based on firm size, quarter of 
injury, and quartiles of pre-injury earnings and define weights for each category as the inverse 
proportion of workers in our matched sample to the sample of all workers with complete FROI 
records, good claims administrators, and a wage history. The average match weight in our 
analysis sample is 1.17, and the largest is 15.76. In our second weighting step, we defined 
categories of workers by age, gender, region, self-insured status, injury year, and quartiles of 
WCIS weekly wages. Weights are defined as the inverse proportion of workers in our sample 
with complete records on each of these variables and a good claims administrator to the sample 
of all workers with complete records in each category. The average claims administrator weight 
is 1.015, and the maximum value is 2. The average final weight, defined as the product of the 
match weight and the claims administrator weight, is 1.187, and its maximum value is 18.09. A 
summary of the sample construction and weighting scheme is shown in Table A.4. 
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Table A.4. Weight Construction and Unweighted Sample Sizes 

  
All FROI 
in WCIS 

Good Claims 
Administrators 

Complete 
Records 

Match to 
Own 
Wage 
History 

Match to 
Controls 

Weighted 
Estimates 

Demographics 
% female 42.6% 42.6% 43.0% 43.0% 44.6% 43.6% 
Average age 40.3 40.3 40.3 40.3 40.9 40.6 

Weekly wage $716.73 $716.08 $715.14 $715.14 $742.56 $713.50 

Self-insured 32.9% 32.3% 32.7% 32.7% 34.7% 33.1% 
EDD pre-injury earnings n.a. n.a. n.a. $43,667 $46,327 $40,148 

       

      
Weighted 
Sample 

2005 602,411 592,655 538,571 528,070 445,458 547,857 

2006 582,223 572,350 514,320 504,329 429,312 520,342 
2007 561,856 551,129 497,913 488,808 413,973 505,134 

2008 521,194 514,580 462,590 454,223 390,784 463,575 
2009 464,925 458,634 414,498 406,942 357,297 415,346 

2010 461,229 455,257 407,381 399,626 351,705 406,990 

2011 467,245 460,436 404,466 396,744 352,229 402,458 
2012 475,371 469,205 412,804 405,725 363,160 409,613 

2013 480,355 472,196 413,258 404,334 346,033 410,730 

       
1–10 employees n.a. n.a. n.a. 3.61% 0.91% 3.84% 
11–50 employees n.a. n.a. n.a. 9.66% 6.14% 10.14% 

51–100 employees n.a. n.a. n.a. 6.48% 5.44% 6.69% 
101–500 employees n.a. n.a. n.a. 18.19% 18.31% 18.51% 

501–1000 employees n.a. n.a. n.a. 8.73% 9.69% 8.83% 
1,001–5,000 employees n.a. n.a. n.a. 22.64% 25.99% 22.88% 

More than 5,000 employees n.a. n.a. n.a. 28.82% 33.52% 29.10% 

       
N (unweighted) 4,616,809 4,546,442 4,065,801 3,988,801 3,449,951  
% of previous column retained n.a. 98% 89% 98% 86% Total weight 
Mean weight n.a. n.a. n.a. n.a. 1.169863 1.187357 

Max weight n.a. n.a. n.a. n.a. 15.76 18.0907 
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Additional Estimation Details 

The figures in the body of this report display trends in earnings loss between 2005 and 2013 
for several subsamples of injured workers. As described in Chapter 3, we used linear regression 
to estimate seasonally adjusted changes in the level of relative earnings between four time 
periods: 2005–2007, 2008–2009, 2010–2012, and 2013. Coefficient estimates for this model are 
shown in Table A.8. We estimate changes in the level of relative earnings across the four time 
periods using the following specification: 

Relative	Earnings^ = 𝛼 + ∑ 𝛽^E
b<c 𝟏{Calendar	quarter	of	𝑞 = 𝑟} +

𝛽k:𝟏{Calendar	year	of	𝑞 >= 𝑄12008} +
𝛽5k𝟏{Calendar	year	of	𝑞 >= 𝑄12010} +
𝛽5r𝟏{Calendar	year	of	𝑞 >= 𝑄12013} + 𝜀^

          (6) 

In this model, 𝛼 is a constant term and the 𝛽^ terms are quarter-specific intercepts, which are 
included to control for seasonality in labor market outcomes by injury date. The primary 
coefficients of interest are 𝛽k:, 𝛽5k, and 𝛽5r, which capture the difference in the average level of 
relative earnings from the level in the preceding time period. For example, 𝛽k: captures the 
seasonally adjusted difference in relative earnings between workers injured in 2008–2009 and 
workers injured in 2005–2007, while 𝛽5k captures the seasonally adjusted difference in relative 
earnings between workers injured in 2010–2012 and 2008–2009. 𝜀^ is an error term that is 
assumed to be mean-zero and independently distributed over time. 

The choice of break points at 2008, 2010, and 2013 was motivated by the timing of the Great 
Recession and for comparability with the pre-recession, recession, and post-recession periods 
analyzed in RAND’s 2016 wage loss study (Dworsky et al., 2016). The 2013 break point allows 
us to test whether the data on 2013 injuries that were newly collected for this study show 
significantly different earnings losses from those observed in the 2010–2012 post-recession 
period.  

We also estimated permanent differences in average relative earnings across groups of 
worker categories with the following regression specification:   

Relative	Earningsu,^ = 𝜇^ + ∑ 𝛽wx
w<5 𝟏{Group𝑘 = 𝑔} + 𝜀u,^       (7) 

Because there is no natural base group or excluded category, we compare each group with 
the overall average. For example, we examine which industries have higher or lower earnings 
loss than the average over the full sample period. We clustered standard errors on the quarter of 
injury. Coefficient estimates for these models are shown in Tables A.9a–e. 

Finally, we test whether any subgroups exhibit changes in earnings loss that behave 
differently from the overall average with the following regression: 
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Relative	Earningsu,^ = 𝛼 + ∑ 𝛽^E
b<c 𝟏{Calendar	quarter	of	𝑞 = 𝑟} +

𝛽k:𝟏{Calendar	year	of	𝑞 >= 𝑄12008} +
𝛽5k𝟏{Calendar	year	of	𝑞 >= 𝑄12010} +
𝛽5r𝟏{Calendar	year	of	𝑞 >= 𝑄12013} +
∑ =x
w 𝛽w,k:𝟏{Group	𝑘 = 𝑔}𝟏{Calendar	year	of	𝑞 >= 𝑄12008} +

∑ 𝛽w,5kx
w 𝟏{Group	𝑘 = 𝑔}𝟏{Calendar	year	of	𝑞 >= 𝑄12010} +

∑ 𝛽w,5rx
w 𝟏{Group	𝑘 = 𝑔}𝟏{Calendar	year	of	𝑞 >= 𝑄12013} + 𝜀u,^

 

(8) 
 

We use the Holm-Bonferroni method to correct for multiple comparisons within each set of 
group variables. For example, all parameters for industry-specific time effects in Equation 7 are 
treated as belonging to one family of hypotheses. There are 12 industries and three parameters of 
interest for each industry, so there are 36 simultaneous hypothesis tests, and thus uncorrected 
inference would run a high risk of identifying false positives (i.e., Type I errors) in terms of 
group differences. Coefficients for these interaction terms are shown in Tables A.10a–A10e. 

Supplementary Results 
Tables A.5–A.7 repeat Tables 3.1–3.3 from the main text but restrict the sample to workers 

with indemnity claims or PPD claims (as indicated in the table title) rather than all claims. Tables 
A.8–A.10g present the regression coefficients from the trends and statistical significance that are 
discussed in the text. Figures A.1 and A.2 show employment trends and post-injury employment 
trends at the firm of injury for workers with PPD claims only. 

Table A.5. Total Employment Trends in Second Year After Injury: PPD Injuries 

 
Pre-
Recession Recession 

Recovery, 
Pre–SB 863 

Post–SB 
863 

Outcome 
2005–2007 
Injuries 

2008–2009 
Injuries 

2010–2012 
Injuries 

2013 
Injuries 

Earnings relative to counterfactual  
First post-injury year 74% 71% 68% 66% 
Second post-injury year 78% 72% 70% 68% 
Relative employment    
First post-injury year 79% 74% 73% 70% 
Second post-injury year 80% 74% 73% 72% 
Relative at-injury employment  
First post-injury year 77% 72% 70% 67% 
Second post-injury year 71% 66% 64% 60% 

SOURCE: 2005–2013 WCIS.  
NOTE: This sample contains all PPD indemnity claims in the analysis sample. 
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Table A.6. At-Injury Employment Trends in Second Year After Injury: Non-PPD Indemnity Injuries 

 
Pre-
Recession Recession 

Recovery, 
Pre–SB 863 

Post–SB 
863 

Outcome 
2005–2007 
Injuries 

2008–2009 
Injuries 

2010–2012 
Injuries 

2013 
Injuries 

Earnings relative to counterfactual 
First post-injury year 89% 87% 86% 86% 
Second post-injury year 94% 89% 90% 91% 
Relative employment   
First post-injury year 99% 95% 94% 95% 
Second post-injury year 101% 95% 95% 97% 
Relative at-injury employment 
First post-injury year 88% 88% 86% 87% 
Second post-injury year 82% 82% 80% 80% 

SOURCE: 2005–2013 WCIS-EDD records.  
NOTE: This sample contains all non-PPD indemnity claims in the analysis sample. 
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Table A.7a. Demographic Characteristics of Injured Workers with Indemnity Claims 

 
2005–2007 
Injuries 

2008–2009 
Injuries 

2010–2012 
Injuries 

2013 
Injuries 

  
Demographics 

  
Female 

    
39% 42% 44% 42% 

  Age 41.89 42.67 43.36 43.50 
  Weekly wage $803.65 $782.40 $735.97 $716.04 

  Self-insured status 30% 31% 31% 29% 
        
Region Bay Area 18% 18% 18% 17% 

  Central Coast 6% 6% 6% 6% 
  Central Valley 12% 12% 12% 12% 

  Eastern Sierra 2% 2% 2% 2% 
  Inland Empire 19% 19% 20% 20% 

  Los Angeles 27% 27% 27% 27% 
  N. Sacramento Valley 2% 2% 1% 1% 

  North State—Shasta 2% 2% 2% 2% 

  Sacramento Valley 5% 5% 4% 4% 
  San Diego 7% 7% 7% 8% 

        
Injury characteristics Specific injuries 88% 88% 87% 88% 

  Fracture 6% 6% 6% 6% 

  Sprain/strain 40% 41% 42% 43% 
  Cumulative 8% 7% 8% 8% 

        
  Back 18% 18% 18% 18% 

  Lower extremity 22% 22% 21% 22% 

  Upper extremity 32% 33% 33% 34% 
  Multiple 13% 13% 13% 12% 

        
Benefit receipt PPD 49% 52% 52% 46% 

  TTD 82% 81% 82% 84% 
SOURCE: 2005–2013 WCIS.  
NOTE: This sample contains all indemnity claims in the analysis sample. 
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Table A.7b. Firm and Employment Characteristics of Injured Workers with Indemnity Claims 

 
2005–2007 
Injuries 

2008–2009 
Injuries 

2010–2012 
Injuries 

2013 
Injuries 

Industry Manufacturing 11% 10% 9% 9% 

 Transportation/warehousing 6% 6% 6% 6% 

 Health care 9% 10% 11% 11% 

 Public administration 12% 10% 10% 9% 

 Administrative/support services 6% 6% 7% 7% 

 Temporary/PEO 2% 2% 3% 3% 

 Agriculture 4% 3% 3% 3% 

 Retail 13% 13% 13% 13% 

 Accommodations/food services 6% 6% 7% 7% 

 Construction 8% 6% 5% 5% 

 Education 6% 7% 8% 9% 

 Wholesale 5% 5% 5% 5% 

 Other 14% 17% 16% 15% 

       
Firm size 1–10 employees 5% 6% 5% 5% 

 11–50 employees 13% 12% 12% 12% 

 51–100 employees 8% 7% 7% 7% 

 101–500 employees 19% 19% 19% 19% 

 501–1000 employees 8% 8% 9% 9% 

 1,001–5,000 employees 19% 21% 23% 23% 

 More than 5,000 employees 27% 26% 26% 26% 

       
Tenure Full year 72% 78% 79% 76% 

SOURCE: 2005–2013 WCIS.  
NOTE: This sample contains all indemnity claims in the analysis sample. 
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Table A.8. Aggregate Changes in Relative Earnings by Benefit Type 

  Indemnity PPD Indemnity, Not PPD 
    
Year ³ 2008 –0.0541 –0.0626 –0.0415 
 (0.0074) (0.0100) (0.0062) 
 [0.0000]** [0.0000]** [0.0000]** 
    
Year ³ 2010 –0.0069 –0.0148 0.0006 
 (0.0065) (0.0098) (0.0048) 
 [0.2965] [0.1418] [0.9074] 
    
Year ³ 2013 0.0077 –0.0195 0.0102 
 (0.0051) (0.0064) (0.0061) 
 [0.1447] [0.0046]** [0.1048] 
        

NOTES: Table shows linear regression coefficients from Equation 6, standard errors in parentheses, and unadjusted 
p-values in brackets. Coefficients represent the change in relative earnings compared with the previous time period. 
The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based on a 
benchmark of α = 0.05. 
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Table A.9a. Permanent Differences in Relative Earnings by Firm Size Category and Benefit Type 

Firm Size Category Indemnity PPD Indemnity, Not PPD 
    
1–10 employees –0.0826 –0.1717 –0.0270 
 (0.0095) (0.0127) (0.0141) 
 [0.0000]** [0.0000]** [0.0626] 
    
11–50 employees –0.0643 –0.1431 –0.0322 
 (0.0033) (0.0044) (0.0036) 
 [0.0000]** [0.0000]** [0.0000]** 
    
51–100 employees –0.0489 –0.1277 –0.0160 
 (0.0038) (0.0052) (0.0038) 
 [0.0000]** [0.0000]** [0.0001]** 
    
101–500 employees –0.0305 –0.0890 0.0048 
 (0.0025) (0.0030) (0.0028) 
 [0.0000]** [0.0000]** [0.0921] 
    
501–1,000 employees –0.0060 –0.0320 0.0136 
 (0.0032) (0.0039) (0.0042) 
 [0.0694] [0.0000]** [0.0027]** 
    
1,001–5,000 employees 0.0099 0.0102 0.0222 
 (0.0013) (0.0028) (0.0030) 
 [0.0000]** [0.0010]** [0.0000]** 
    
More than 5,000 employees 0.0420 0.0883 –0.0038 
 (0.0022) (0.0019) (0.0030) 
 [0.0000]** [0.0000]** [0.2157] 
    

 
NOTES: Table shows linear regression coefficients from Equation 7, standard errors in parentheses, and unadjusted 
p-values in brackets. Coefficients represent the long-run average difference between subgroup relative earnings and 
statewide average relative earnings for all workers with each type of claim. The p-values presented above are 
unadjusted. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.9b. Permanent Differences in Relative Earnings by Industry of Injury and Benefit Type 

 Industry of Injury Indemnity PPD Indemnity, Not PPD 

    
Accommodations/food services –0.0098 –0.1438 0.0553 

 (0.0053) (0.0085) (0.0054) 

 [0.0768] [0.0000]** [0.0000]** 

    
Administrative/support services –0.0439 –0.1243 0.0114 

 (0.0059) (0.0062) (0.0086) 

 [0.0000]** [0.0000]** [0.1925] 

    
Agriculture 0.0050 –0.1008 0.0557 

 (0.0056) (0.0086) (0.0088) 

 [0.3795] [0.0000]** [0.0000]** 

    
Construction –0.0705 –0.1844 –0.0129 

 (0.0065) (0.0087) (0.0066) 

 [0.0000]** [0.0000]** [0.0584] 

    
Education 0.0779 0.1008 0.0351 

 (0.0028) (0.0063) (0.0029) 

 [0.0000]** [0.0000]** [0.0000]** 

    
Health care 0.0019 –0.0497 0.0006 

 (0.0024) (0.0039) (0.0020) 

 [0.4306] [0.0000]** [0.7571] 

    
Manufacturing –0.0818 –0.1053 –0.0441 

 (0.0029) (0.0033) (0.0045) 

 [0.0000]** [0.0000]** [0.0000]** 

    
Other –0.0209 –0.0507 –0.0033 

 (0.0023) (0.0036) (0.0026) 

 [0.0000]** [0.0000]** [0.2120] 

    
Public administration 0.0883 0.1601 0.0161 

 (0.0026) (0.0020) (0.0046) 

 [0.0000]** [0.0000]** [0.0013]** 

    
Retail –0.0729 –0.1454 –0.0314 

 (0.0038) (0.0057) (0.0035) 

 [0.0000]** [0.0000]** [0.0000]** 
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 Industry of Injury Indemnity PPD Indemnity, Not PPD 
Transportation/warehousing 0.0009 –0.0642 0.0120 

 (0.0032) (0.0060) (0.0044) 

 [0.7871] [0.0000]** [0.0094]** 

    
Wholesale –0.0741 –0.1333 –0.0386 

 (0.0035) (0.0048) (0.0053) 

 [0.0000]** [0.0000]** [0.0000]** 
        

 
NOTES: Table shows linear regression coefficients from Equation 7, standard errors in parentheses, and unadjusted 
p-values in brackets. Coefficients represent the long-run average difference between subgroup relative earnings and 
statewide average relative earnings for all workers with each type of claim. The p-values presented above are 
unadjusted. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.9c. Permanent Differences in Relative Earnings by Region and Benefit Type 

 Region Indemnity PPD Indemnity, Not PPD 
Bay Area 0.0263 0.0078 0.0115 

 (0.0031) (0.0049) (0.0028) 

 [0.0000]** [0.1219] [0.0002]** 

    
Central Coast 0.0004 –0.0044 0.0090 

 (0.0027) (0.0037) (0.0043) 

 [0.8846] [0.2446] [0.0409] 

    
Central Valley –0.0071 –0.0234 0.0053 

 (0.0025) (0.0039) (0.0032) 

 [0.0069]** [0.0000]** [0.1089] 

    
Eastern Sierra Foothills 0.0184 0.0417 0.0051 

 (0.0077) (0.0095) (0.0094) 

 [0.0218] [0.0001]** [0.5924] 

    
Inland Empire –0.0180 –0.0109 –0.0120 

 (0.0022) (0.0033) (0.0027) 

 [0.0000]** [0.0020]** [0.0001]** 

    
Los Angeles –0.0097 0.0029 –0.0075 

 (0.0027) (0.0043) (0.0017) 

 [0.0010]** [0.5121] [0.0001]** 

    
N. Sacramento Valley –0.0180 –0.0396 –0.0160 

 (0.0081) (0.0106) (0.0100) 

 [0.0326] [0.0007]** [0.1164] 

    
North State—Shasta –0.0252 –0.0195 –0.0128 

 (0.0054) (0.0086) (0.0090) 

 [0.0000]** [0.0297] [0.1626] 
    
Sacramento Valley 0.0201 0.0330 –0.0031 

 (0.0043) (0.0062) (0.0051) 

 [0.0000]** [0.0000]** [0.5466] 

    
San Diego 0.0133 0.0059 0.0118 

 (0.0040) (0.0058) (0.0055) 

 [0.0020]** [0.3127] [0.0382] 
NOTES: Table shows linear regression coefficients from Equation 7, standard errors in parentheses, and unadjusted 
p-values in brackets. Coefficients represent the long-run average difference between subgroup relative earnings and 
statewide average relative earnings for all workers with each type of claim. The p-values presented above are 
unadjusted. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05.  
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Table A.9d. Permanent Differences in Relative Earnings by Nature of Injury and Benefit Type 

 Nature of Injury Indemnity PPD Indemnity, Not PPD 
    
Cumulative –0.1385 –0.1158 –0.1211 
 (0.0045) (0.0038) (0.0079) 
 [0.0000]** [0.0000]** [0.0000]** 
    
Multiple –0.0383 0.0006 –0.0594 
 (0.0077) (0.0096) (0.0078) 
 [0.0000]** [0.9522] [0.0000]** 
    
Other 0.0668 0.1344 –0.0076 
 (0.0066) (0.0084) (0.0112) 
 [0.0000]** [0.0000]** [0.5018] 
    
Specific 0.0145 0.0112 0.0106 
 (0.0009) (0.0010) (0.0007) 
 [0.0000]** [0.0000]** [0.0000]** 
        

 
NOTES: Table shows linear regression coefficients from Equation 7, standard errors in parentheses, and unadjusted 
p-values in brackets. Coefficients represent the long-run average difference between subgroup relative earnings and 
statewide average relative earnings for all workers with each type of claim. The p-values presented above are 
unadjusted. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.9e. Permanent Differences in Relative Earnings by Body Part of Injury and Benefit Type 

Body Part of Injury Indemnity PPD Indemnity, Not PPD 
    
Ears/hearing –0.0239 0.0259 0.0376 
 (0.0110) (0.0127) (0.0300) 
 [0.0368]** [0.0495]** [0.2177] 
    
Eyes 0.1398 0.2119 0.0480 
 (0.0084) (0.0094) (0.0136) 
 [0.0000]** [0.0000]** [0.0012]** 
    
Face 0.0459 0.0541 0.0274 
 (0.0079) (0.0095) (0.0133) 
 [0.0000]** [0.0000]** [0.0464] 
    
Head –0.0673 –0.1029 –0.0431 
 (0.0079) (0.0111) (0.0092) 
 [0.0000]** [0.0000]** [0.0000]** 
    
Lower extremities 0.0522 0.0678 0.0292 
 (0.0019) (0.0027) (0.0019) 
 [0.0000]** [0.0000]** [0.0000]** 
    
Multiple –0.0790 –0.0601 –0.0742 
 (0.0043) (0.0040) (0.0052) 
 [0.0000]** [0.0000]** [0.0000]** 
    
Neck –0.0692 –0.0487 –0.0500 
 (0.0054) (0.0064) (0.0089) 
 [0.0000]** [0.0000]** [0.0000]** 
    
Trunk –0.0231 –0.0592 –0.0016 
 (0.0015) (0.0021) (0.0022) 
 [0.0000]** [0.0000]** [0.4938] 
    
Upper extremities 0.0214 0.0292 0.0113 
 (0.0016) (0.0021) (0.0018) 
 [0.0000]** [0.0000]** [0.0000]** 
        

NOTES: Table shows linear regression coefficients from Equation 7, standard errors in parentheses, and unadjusted 
p-values in brackets. Coefficients represent the long-run average difference between subgroup relative earnings and 
statewide average relative earnings for all workers with each type of claim. The p-values presented above are 
unadjusted. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.9f. Permanent Differences in Relative Earnings by Quartile of Pre-Injury Earnings and 
Benefit Type 

Quartile of Pre-Injury Earnings Indemnity PPD Indemnity, Not PPD 
    
1st pre-injury wage quartile –0.0239 –0.1612 0.0557 
 (0.0043) (0.0050) (0.0060) 
 [0.0000]** [0.0000]** [0.0000]** 
    
2nd pre-injury wage quartile –0.0764 –0.1669 –0.0216 
 (0.0021) (0.0030) (0.0027) 
 [0.0000]** [0.0000]** [0.0000]** 
    
3rd pre-injury wage quartile –0.0242 –0.0583 –0.0104 
 (0.0014) (0.0023) (0.0018) 
 [0.0000]** [0.0000]** [0.0000]** 
    
4th pre-injury wage quartile 0.0423 0.0867 0.0032 
 (0.0010) (0.0016) (0.0021) 
 [0.0000]** [0.0000]** [0.1441] 
        

 
NOTES: Table shows linear regression coefficients from Equation 7, standard errors in parentheses, and unadjusted 
p-values in brackets. Coefficients represent the long-run average difference between subgroup relative earnings and 
statewide average relative earnings for all workers with each type of claim. The p-values presented above are 
unadjusted. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
 

Table A.9g. Permanent Differences in Relative Earnings by Job Tenure and Benefit Type 

Job Tenure Indemnity PPD Indemnity, Not PPD 
    
Less than full tenure –0.0501 –0.1233 –0.0102 
 (0.0040) (0.0036) (0.0050) 
 [0.0000]** [0.0000]** [0.0498] 
    
Full tenure 0.0082 0.0169 0.0022 
 (0.0008) (0.0007) (0.0011) 
 [0.0000]** [0.0000]** [0.0514] 
        

 
NOTES: Table shows linear regression coefficients from Equation 7, standard errors in parentheses, and unadjusted 
p-values in brackets. Coefficients represent the long-run average difference between subgroup relative earnings and 
statewide average relative earnings for all workers with each type of claim. The p-values presented above are 
unadjusted. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.10a. Changes in Relative Earnings Compared with Overall Average, by Firm Size Category 
and Benefit Type 

  Indemnity PPD Indemnity, Not PPD 
2008 ´ (1–10 employees) –0.0212 –0.0278 –0.0243 

 (0.0222) (0.0298) (0.0371) 

 [0.3443] [0.3573] [0.5164] 

    
2008 ´ (11–50 employees) –0.0137 –0.0070 –0.0082 

 (0.0092) (0.0124) (0.0103) 

 [0.1423] [0.5763] [0.4281] 

    
2008 ´ (51–100 employees) –0.0277 –0.0138 –0.0173 

 (0.0094) (0.0128) (0.0102) 

 [0.0056] [0.2891] [0.1005] 

    
2008 ´ (101–500 employees) –0.0170 0.0003 –0.0155 

 (0.0066) (0.0075) (0.0077) 

 [0.0143] [0.9700] [0.0525] 

    
2008 ´ (501–1,000 employees) –0.0163 –0.0071 –0.0231 

 (0.0076) (0.0115) (0.0096) 

 [0.0389] [0.5424] [0.0211] 

    
2008 ´ (1,001–5,000 employees) –0.0005 0.0116 –0.0077 

 (0.0038) (0.0089) (0.0064) 

 [0.9018] [0.2015] [0.2410] 

    
2008 ´ (More than 5,000 employees) 0.0217 0.0118 0.0311 

 (0.0048) (0.0047) (0.0056) 

 [0.0001]** [0.0165] [0.0000]** 

    
2010 ´ (1–10 employees) 0.0210 0.0674 0.0157 

 (0.0197) (0.0274) (0.0366) 

 [0.2927] [0.0188] [0.6707] 

    
2010 ´ (11–50 employees) –0.0018 0.0061 0.0043 

 (0.0089) (0.0112) (0.0106) 

 [0.8389] [0.5921] [0.6885] 

    
2010 ´ (51–100 employees) 0.0165 0.0306 0.0090 

 (0.0083) (0.0098) (0.0110) 

 [0.0546] [0.0036] [0.4171] 

    
2010 ´ (101–500 employees) 0.0103 0.0092 0.0104 
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  Indemnity PPD Indemnity, Not PPD 

 (0.0057) (0.0082) (0.0062) 

 [0.0829] [0.2655] [0.1030] 
    
2010 ´ (501–1,000 employees) 0.0143 0.0184 0.0064 

 (0.0064) (0.0103) (0.0068) 

 [0.0323] [0.0831] [0.3515] 
    
2010 ´ (1,001–5,000 employees) –0.0003 0.0005 –0.0063 

 (0.0027) (0.0083) (0.0071) 

 [0.9084] [0.9560] [0.3765] 
    
2010 ´ (More than 5,000 employees) –0.0092 –0.0054 –0.0121 

 (0.0029) (0.0040) (0.0040) 

 [0.0035] [0.1838] [0.0045] 
    
2013 ´ (1–10 employees) –0.0137 –0.0199 0.0019 

 (0.0381) (0.0484) (0.0418) 

 [0.7221] [0.6836] [0.9643] 
    
2013 ´ (11–50 employees) –0.0045 –0.0209 0.0183 

 (0.0085) (0.0080) (0.0127) 

 [0.5971] [0.0132] [0.1587] 

    
2013 ´ (51–100 employees) –0.0029 –0.0094 –0.0044 

 (0.0103) (0.0197) (0.0093) 

 [0.7773] [0.6363] [0.6418] 
    
2013 ´ (101–500 employees) 0.0105 0.0205 –0.0061 

 (0.0036) (0.0048) (0.0083) 

 [0.0066] [0.0001]** [0.4692] 

    
2013 ´ (501–1,000 employees) 0.0036 0.0025 0.0093 

 (0.0115) (0.0122) (0.0108) 

 [0.7566] [0.8397] [0.3913] 
    
2013 ´ (1,001–5,000 employees) 0.0037 0.0064 –0.0118 

 (0.0030) (0.0056) (0.0061) 

 [0.2329] [0.2569] [0.0625] 
    
2013 ´ (More than 5,000 employees) –0.0044 0.0021 0.0034 

 (0.0022) (0.0054) (0.0046) 

 [0.0528] [0.6976] [0.4624] 
NOTES: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based on 
a benchmark of α = 0.05.  
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Table A.10b. Changes in Relative Earnings Compared with Overall Average, by Industry of Injury 
and Benefit Type 

  Indemnity PPD Indemnity, Not PPD 

    
2008 ´ 
Accommodations/food 
services 0.0093 –0.0010 0.0142 

 (0.0147) (0.0255) (0.0144) 

 [0.5295] [0.9694] [0.3321] 

    
2008 ´ Admin/support 0.0051 0.0378 –0.0028 

 (0.0163) (0.0176) (0.0237) 

 [0.7567] [0.0383] [0.9053] 

    
2008 ´ Agriculture –0.0114 0.0438 –0.0320 

 (0.0140) (0.0295) (0.0194) 

 [0.4206] [0.1463] [0.1068] 

    
2008 ´ Construction –0.0361 –0.0304 –0.0221 

 (0.0183) (0.0163) (0.0190) 

 [0.0562] [0.0703] [0.2543] 

    
2008 ´ Education 0.0233 0.0432 0.0086 

 (0.0073) (0.0154) (0.0079) 

 [0.0030] [0.0083] [0.2874] 

    
2008 ´ Health care 0.0112 0.0125 0.0088 

 (0.0073) (0.0132) (0.0050) 

 [0.1341] [0.3530] [0.0893] 

    
2008 ´ Manufacturing –0.0108 0.0133 –0.0264 

 (0.0082) (0.0101) (0.0091) 

 [0.1969] [0.1967] [0.0062] 

    
2008 ´ Other 0.0024 0.0169 –0.0071 

 (0.0040) (0.0076) (0.0056) 

 [0.5496] [0.0319] [0.2119] 

    
2008 ´ Public administration –0.0015 0.0050 0.0093 

 (0.0045) (0.0040) (0.0071) 

 [0.7364] [0.2173] [0.1986] 

    
2008 ´ Retail 0.0144 0.0189 0.0151 

 (0.0073) (0.0120) (0.0087) 
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  Indemnity PPD Indemnity, Not PPD 

 [0.0559] [0.1255] [0.0909] 

    
2008 ´ Transport 0.0132 0.0342 0.0166 

 (0.0090) (0.0129) (0.0079) 

 [0.1538] [0.0116] [0.0418] 

    
2008 ´ Wholesale –0.0189 –0.0022 –0.0211 

 (0.0090) (0.0153) (0.0132) 

 [0.0425] [0.8859] [0.1174] 

    
2010 ´ 
Accommodations/food 
services –0.0168 0.0007 –0.0234 

 (0.0102) (0.0204) (0.0111) 

 [0.1090] [0.9741] [0.0426] 

    
2010 ´ Admin/support 0.0051 –0.0153 0.0337 

 (0.0147) (0.0162) (0.0219) 

 [0.7295] [0.3533] [0.1325] 

    
2010 ´ Agriculture 0.0099 0.0046 0.0235 

 (0.0134) (0.0296) (0.0237) 

 [0.4617] [0.8777] [0.3280] 

    
2010 ´ Construction 0.0419 0.0722 0.0310 

 (0.0171) (0.0192) (0.0187) 

 [0.0191] [0.0006]** [0.1070] 

    
2010 ´ Education –0.0019 0.0148 –0.0014 

 (0.0067) (0.0142) (0.0055) 

 [0.7738] [0.3032] [0.8016] 

    
2010 ´ Health care –0.0140 –0.0139 –0.0103 

 (0.0072) (0.0120) (0.0052) 

 [0.0596] [0.2535] [0.0541] 

    
2010 ´ Manufacturing –0.0034 –0.0093 –0.0042 

 (0.0069) (0.0100) (0.0088) 

 [0.6284] [0.3577] [0.6350] 

    
2010 ´ Other 0.0065 –0.0009 0.0164 

 (0.0039) (0.0078) (0.0051) 

 [0.1044] [0.9053] [0.0027] 
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  Indemnity PPD Indemnity, Not PPD 
2010 ´ Public administration –0.0196 –0.0101 –0.0409 

 (0.0046) (0.0034) (0.0095) 

 [0.0002]** [0.0051] [0.0001]** 

    
2010 ´ Retail 0.0158 0.0286 0.0047 

 (0.0078) (0.0116) (0.0091) 

 [0.0511] [0.0185] [0.6126] 

    
2010 ´ Transport –0.0072 0.0140 –0.0341 

 (0.0095) (0.0142) (0.0088) 

 [0.4532] [0.3309] [0.0005]** 

    
2010 ´ Wholesale 0.0270 0.0021 0.0445 

 (0.0074) (0.0144) (0.0127) 

 [0.0009]** [0.8823] [0.0013]** 

    
2013 ´ 
Accommodations/food 
services 0.0125 0.0138 0.0139 

 (0.0172) (0.0247) (0.0137) 

 [0.4734] [0.5792] [0.3184] 

    
2013 ´ Admin/support 0.0050 –0.0144 0.0034 

 (0.0109) (0.0183) (0.0163) 

 [0.6497] [0.4357] [0.8380] 

    
2013 ´ Agriculture –0.0258 –0.0218 –0.0326 

 (0.0156) (0.0209) (0.0262) 

 [0.1070] [0.3051] [0.2225] 

    
2013 ´ Construction –0.0238 –0.0058 –0.0307 

 (0.0132) (0.0231) (0.0134) 

 [0.0808] [0.8012] [0.0283] 

    
2013 ´ Education 0.0009 0.0091 –0.0020 

 (0.0038) (0.0097) (0.0099) 

 [0.8065] [0.3537] [0.8403] 

    
2013 ´ Health care 0.0138 0.0067 0.0129 

 (0.0053) (0.0084) (0.0068) 

 [0.0127] [0.4316] [0.0639] 

    
2013 ´ Manufacturing –0.0148 –0.0221 –0.0157 

 (0.0042) (0.0080) (0.0094) 
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  Indemnity PPD Indemnity, Not PPD 

 [0.0012]** [0.0091] [0.1017] 

    
2013 ´ Other 0.0158 0.0231 0.0068 

 (0.0069) (0.0111) (0.0062) 

 [0.0282] [0.0440] [0.2824] 

    
2013 ´ Public administration –0.0016 0.0170 0.0062 

 (0.0043) (0.0081) (0.0087) 

 [0.7208] [0.0438] [0.4801] 

    
2013 ´ Retail 0.0151 0.0065 0.0125 

 (0.0063) (0.0107) (0.0068) 

 [0.0217] [0.5500] [0.0749] 

    
2013 ´ Transport –0.0196 –0.0098 –0.0189 

 (0.0067) (0.0123) (0.0122) 

 [0.0061] [0.4310] [0.1298] 

    
2013 ´ Wholesale –0.0175 –0.0109 –0.0278 

 (0.0102) (0.0090) (0.0168) 

 [0.0941] [0.2329] [0.1078] 
        

 
NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.10c. Changes in Relative Earnings Compared with Overall Average, by Region and Benefit 
Type 

  Indemnity PPD Indemnity, Not PPD 

    
2008 ´ Bay Area 0.0169 0.0323 0.0073 

 (0.0051) (0.0084) (0.0067) 

 [0.0023] [0.0005]** [0.2839] 

    
2008 ´ Central Coast –0.0109 –0.0111 –0.0161 

 (0.0091) (0.0126) (0.0106) 

 [0.2356] [0.3826] [0.1395] 

    
2008 ´ Central Valley –0.0092 0.0051 –0.0169 

 (0.0073) (0.0120) (0.0083) 

 [0.2112] [0.6732] [0.0509] 

    
2008 ´ Eastern Sierra 0.0450 0.0423 0.0515 

 (0.0220) (0.0228) (0.0308) 

 [0.0477] [0.0717] [0.1030] 

    
2008 ´ Inland Empire –0.0092 –0.0187 0.0051 

 (0.0055) (0.0078) (0.0076) 

 [0.1050] [0.0212] [0.5036] 

    
2008 ´ Los Angeles –0.0145 –0.0264 –0.0051 

 (0.0067) (0.0115) (0.0049) 

 [0.0366] [0.0271] [0.3044] 

    
2008 ´ N. Sacramento Valley 0.0522 0.0855 0.0217 

 (0.0182) (0.0220) (0.0260) 

 [0.0070] [0.0004]** [0.4094] 

    
2008 ´ North State 0.0158 0.0161 0.0147 

 (0.0143) (0.0268) (0.0221) 

 [0.2758] [0.5530] [0.5101] 

    
2008 ´ Sacramento Valley 0.0068 0.0295 –0.0156 

 (0.0104) (0.0166) (0.0105) 

 [0.5195] [0.0838] [0.1468] 

    
2008 ´ San Diego 0.0177 0.0422 0.0056 

 (0.0123) (0.0143) (0.0168) 

 [0.1585] [0.0057] [0.7388] 
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  Indemnity PPD Indemnity, Not PPD 

    
2010 ´ Bay Area 0.0130 0.0222 0.0067 

 (0.0059) (0.0074) (0.0073) 

 [0.0336] [0.0049] [0.3663] 

    
2010 ´ Central Coast 0.0008 0.0002 0.0078 

 (0.0093) (0.0130) (0.0104) 

 [0.9346] [0.9898] [0.4595] 

    
2010 ´ Central Valley 0.0083 0.0110 0.0074 

 (0.0060) (0.0122) (0.0069) 

 [0.1746] [0.3732] [0.2877] 

    
2010 ´ Eastern Sierra –0.0030 0.0131 –0.0251 

 (0.0174) (0.0161) (0.0299) 

 [0.8640] [0.4240] [0.4062] 

    
2010 ´ Inland Empire –0.0046 –0.0007 –0.0151 

 (0.0052) (0.0072) (0.0085) 

 [0.3833] [0.9181] [0.0845] 

    
2010 ´ Los Angeles –0.0110 –0.0141 –0.0046 

 (0.0065) (0.0113) (0.0043) 

 [0.1014] [0.2204] [0.2933] 

    
2010 ´ N. Sacramento Valley 0.0226 –0.0090 0.0494 

 (0.0192) (0.0231) (0.0303) 

 [0.2461] [0.6992] [0.1116] 

    
2010 ´ North State –0.0023 0.0186 –0.0184 

 (0.0151) (0.0249) (0.0251) 

 [0.8770] [0.4599] [0.4680] 

    
2010 ´ Sacramento Valley 0.0257 0.0071 0.0417 

 (0.0090) (0.0147) (0.0097) 

 [0.0072] [0.6328] [0.0001]** 

    
2010 ´ San Diego –0.0082 –0.0065 –0.0094 

 (0.0115) (0.0135) (0.0169) 

 [0.4828] [0.6353] [0.5837] 

    
2013 ´ Bay Area 0.0045 –0.0158 0.0171 

 (0.0077) (0.0110) (0.0065) 
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  Indemnity PPD Indemnity, Not PPD 

 [0.5656] [0.1606] [0.0133] 

    
2013 ´ Central Coast –0.0038 –0.0096 0.0001 

 (0.0060) (0.0103) (0.0110) 

 [0.5320] [0.3593] [0.9930] 

    
2013 ´ Central Valley 0.0047 0.0132 –0.0036 

 (0.0048) (0.0067) (0.0099) 

 [0.3412] [0.0566] [0.7180] 

    
2013 ´ Eastern Sierra 0.0095 0.0318 –0.0089 

 (0.0200) (0.0277) (0.0194) 

 [0.6389] [0.2594] [0.6481] 

    
2013 ´ Inland Empire 0.0115 0.0183 0.0065 

 (0.0054) (0.0075) (0.0061) 

 [0.0415] [0.0204] [0.2912] 

    
2013 ´ Los Angeles –0.0038 –0.0022 –0.0058 

 (0.0027) (0.0070) (0.0044) 

 [0.1617] [0.7560] [0.1928] 

    
2013 ´ N. Sacramento Valley –0.0321 –0.0033 –0.0598 

 (0.0167) (0.0225) (0.0185) 

 [0.0630] [0.8847] [0.0027] 

    
2013 ´ North State –0.0047 0.0298 –0.0489 

 (0.0231) (0.0227) (0.0316) 

 [0.8410] [0.1983] [0.1311] 

    
2013 ´ Sacramento Valley –0.0008 –0.0080 0.0088 

 (0.0118) (0.0160) (0.0144) 

 [0.9487] [0.6193] [0.5433] 

    
2013 ´ San Diego –0.0269 –0.0297 –0.0233 

 (0.0057) (0.0100) (0.0123) 

 [0.0000]** [0.0055] [0.0660] 
        

 
NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.10d. Changes in Relative Earnings Compared with Overall Average, by Nature of Injury 
and Benefit Type 

  Indemnity PPD Indemnity, Not PPD 

    
2008 ´ Cumulative –0.0273 0.0052 –0.0560 

 (0.0103) (0.0104) (0.0193) 

 [0.0121] [0.6178] [0.0064] 

    
2008 ´ Multiple 0.0014 –0.0027 0.0116 

 (0.0184) (0.0213) (0.0180) 

 [0.9410] [0.8989] [0.5222] 

    
2008 ´ Other 0.0220 0.0457 –0.0208 

 (0.0170) (0.0212) (0.0334) 

 [0.2027] [0.0380] [0.5363] 

    
2008 ´ Specific 0.0021 –0.0008 0.0026 

 (0.0018) (0.0023) (0.0014) 

 [0.2484] [0.7316] [0.0741] 

    
2010 ´ Cumulative –0.0126 –0.0133 –0.0059 

 (0.0092) (0.0094) (0.0177) 

 [0.1828] [0.1656] [0.7423] 

    
2010 ´ Multiple –0.0453 –0.0563 –0.0318 

 (0.0196) (0.0241) (0.0195) 

 [0.0271] [0.0253] [0.1121] 

    
2010 ´ Other –0.0108 –0.0049 –0.0196 

 (0.0174) (0.0208) (0.0335) 

 [0.5379] [0.8140] [0.5629] 

    
2010 ´ Specific 0.0060 0.0085 0.0033 

 (0.0019) (0.0023) (0.0015) 

 [0.0035]** [0.0009]** [0.0376] 

    
2013 ´ Cumulative 0.0260 0.0319 0.0298 

 (0.0109) (0.0109) (0.0134) 

 [0.0224] [0.0060] [0.0330] 

    
2013 ´ Multiple –0.0099 –0.0068 –0.0089 

 (0.0139) (0.0225) (0.0167) 

 [0.4805] [0.7631] [0.5952] 
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  Indemnity PPD Indemnity, Not PPD 

    
2013 ´ Other –0.0172 –0.0285 0.0238 

 (0.0200) (0.0205) (0.0289) 

 [0.3961] [0.1737] [0.4149] 

    
2013 ´ Specific –0.0030 –0.0033 –0.0021 

 (0.0018) (0.0021) (0.0015) 

 [0.0994] [0.1319] [0.1733] 
        

 
NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
  



 83 

Table A.10e. Changes in Relative Earnings Compared with Overall Average, by Body Part of Injury 
and Benefit Type 

  Indemnity PPD Indemnity, Not PPD 

    
2008 ´ Ears/hearing –0.0201 0.0090 –0.1517 

 (0.0270) (0.0321) (0.0548) 

 [0.4613] [0.7797] [0.0090] 

    
2008 ´ Eyes 0.0374 0.0183 0.0485 

 (0.0211) (0.0218) (0.0392) 

 [0.0841] [0.4052] [0.2238] 

    
2008 ´ Face –0.0012 –0.0294 0.0316 

 (0.0213) (0.0223) (0.0431) 

 [0.9570] [0.1970] [0.4692] 

    
2008 ´ Head –0.0185 –0.0552 0.0091 

 (0.0200) (0.0276) (0.0264) 

 [0.3601] [0.0535] [0.7320] 

    
2008 ´ Lower extremities 0.0002 0.0032 –0.0044 

 (0.0045) (0.0055) (0.0048) 

 [0.9698] [0.5621] [0.3750] 

    
2008 ´ Multiple –0.0310 –0.0263 –0.0325 

 (0.0085) (0.0089) (0.0109) 

 [0.0009]** [0.0056] [0.0053] 

    
2008 ´ Neck –0.0089 0.0009 –0.0215 

 (0.0130) (0.0142) (0.0269) 

 [0.4995] [0.9508] [0.4283] 

    
2008 ´ Trunk 0.0062 –0.0007 0.0097 

 (0.0035) (0.0041) (0.0059) 

 [0.0851] [0.8603] [0.1109] 

    
2008 ´ Upper extremities 0.0095 0.0129 0.0051 

 (0.0034) (0.0055) (0.0045) 

 [0.0078] [0.0260] [0.2609] 

    
2010 ´ Ears/hearing 0.0117 –0.0244 0.2723 

 (0.0294) (0.0323) (0.0750) 

 [0.6936] [0.4551] [0.0009]** 
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  Indemnity PPD Indemnity, Not PPD 

    
2010 ´ Eyes –0.0061 0.0180 –0.0261 

 (0.0201) (0.0225) (0.0376) 

 [0.7646] [0.4291] [0.4923] 

    
2010 ´ Face –0.0013 0.0111 –0.0189 

 (0.0190) (0.0181) (0.0410) 

 [0.9477] [0.5417] [0.6475] 

    
2010 ´ Head –0.0168 –0.0137 –0.0324 

 (0.0192) (0.0263) (0.0218) 

 [0.3890] [0.6063] [0.1457] 

    
2010 ´ Lower extremities 0.0124 0.0167 0.0085 

 (0.0051) (0.0061) (0.0054) 

 [0.0212] [0.0100] [0.1250] 

    
2010 ´ Multiple –0.0165 –0.0101 –0.0232 

 (0.0083) (0.0081) (0.0105) 

 [0.0541] [0.2186] [0.0338] 

    
2010 ´ Neck –0.0113 –0.0256 0.0164 

 (0.0129) (0.0157) (0.0286) 

 [0.3841] [0.1122] [0.5702] 

    
2010 ´ Trunk –0.0022 0.0020 –0.0009 

 (0.0033) (0.0048) (0.0040) 

 [0.5117] [0.6829] [0.8262] 

    
2010 ´ Upper extremities 0.0034 –0.0006 0.0043 

 (0.0039) (0.0056) (0.0039) 

 [0.3880] [0.9183] [0.2806] 

    
2013 ´ Ears/hearing 0.0455 0.0682 –0.0593 

 (0.0374) (0.0523) (0.0627) 

 [0.2322] [0.2001] [0.3511] 

    
2013 ´ Eyes –0.0240 –0.0012 –0.0227 

 (0.0229) (0.0389) (0.0458) 

 [0.3017] [0.9758] [0.6237] 

    
2013 ´ Face –0.0356 –0.0546 –0.0170 

 (0.0240) (0.0354) (0.0212) 
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  Indemnity PPD Indemnity, Not PPD 

 [0.1472] [0.1320] [0.4266] 

    
2013 ´ Head 0.0255 0.0044 0.0285 

 (0.0259) (0.0389) (0.0153) 

 [0.3321] [0.9100] [0.0712] 

    
2013 ´ Lower extremities –0.0025 0.0020 –0.0031 

 (0.0051) (0.0052) (0.0058) 

 [0.6290] [0.6938] [0.6022] 

    
2013 ´ Multiple 0.0139 0.0161 0.0115 

 (0.0044) (0.0065) (0.0066) 

 [0.0036] [0.0179] [0.0877] 

    
2013 ´ Neck –0.0020 –0.0042 0.0209 

 (0.0196) (0.0230) (0.0253) 

 [0.9209] [0.8556] [0.4155] 

    
2013 ´ Trunk 0.0010 0.0037 –0.0026 

 (0.0050) (0.0085) (0.0061) 

 [0.8371] [0.6655] [0.6712] 

    
2013 ´ Upper extremities –0.0096 –0.0137 –0.0034 

 (0.0033) (0.0033) (0.0048) 

 [0.0066] [0.0002]** [0.4891] 
        

 
NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.10f. Changes in Relative Earnings Compared with Overall Average, by Quartile of Pre-
Injury Earnings and Benefit Type 

  Indemnity PPD Indemnity, Not PPD 

    
2008 ´ Quartiles = 1 –0.0108 0.0020 0.0020 

 (0.0116) (0.0128) (0.0180) 

 [0.3583] [0.8756] [0.9100] 

    
2008 ´ Quartiles = 2 –0.0117 0.0042 –0.0161 

 (0.0036) (0.0039) (0.0063) 

 [0.0025]** [0.2887] [0.0144] 

    
2008 ´ Quartiles = 3 0.0017 0.0074 0.0006 

 (0.0038) (0.0053) (0.0052) 

 [0.6566] [0.1734] [0.9124] 

    
2008 ´ Quartiles = 4 0.0055 0.0025 0.0096 

 (0.0022) (0.0022) (0.0054) 

 [0.0173] [0.2599] [0.0851] 

    
2010 ´ Quartiles = 1 –0.0192 –0.0161 –0.0214 

 (0.0105) (0.0102) (0.0179) 

 [0.0761] [0.1258] [0.2418] 

    
2010 ´ Quartiles = 2 0.0155 0.0189 0.0180 

 (0.0031) (0.0045) (0.0062) 

 [0.0000]** [0.0002]** [0.0061] 

    
2010 ´ Quartiles = 3 0.0031 0.0066 0.0013 

 (0.0040) (0.0054) (0.0051) 

 [0.4460] [0.2236] [0.8056] 

    
2010 ´ Quartiles = 4 –0.0004 0.0052 –0.0069 

 (0.0016) (0.0025) (0.0034) 

 [0.8076] [0.0412] [0.0488] 

    
2013 ´ Quartiles = 1 0.0059 0.0067 –0.0046 

 (0.0095) (0.0130) (0.0172) 

 [0.5357] [0.6074] [0.7905] 

    
2013 ´ Quartiles = 2 0.0061 0.0074 –0.0069 

 (0.0044) (0.0063) (0.0044) 

 [0.1687] [0.2453] [0.1286] 
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  Indemnity PPD Indemnity, Not PPD 

    
2013 ´ Quartiles = 3 –0.0025 –0.0099 –0.0045 

 (0.0036) (0.0054) (0.0045) 

 [0.4870] [0.0744] [0.3303] 

    
2013 ´ Quartiles = 4 0.0029 0.0126 0.0070 

 (0.0032) (0.0041) (0.0044) 

 [0.3672] [0.0042]** [0.1175] 
        

 
NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Table A.10g. Changes in Relative Earnings Compared with Overall Average, by Tenure and Benefit 
Type 

  Indemnity PPD Indemnity, Not PPD 

    
2008 ´ Less than full 
tenure –0.0116 0.0022 –0.0033 

 (0.0096) (0.0084) (0.0126) 

 [0.2350] [0.7942] [0.7921] 

    
2008 ´ Full tenure –0.0004 –0.0032 –0.0002 

 (0.0018) (0.0014) (0.0028) 

 [0.8214] [0.0346] [0.9543] 

    
2010 ´ Less than full 
tenure 0.0156 –0.0015 0.0168 

 (0.0072) (0.0082) (0.0099) 

 [0.0369] [0.8542] [0.0990] 

    
2010 ´ Full tenure –0.0027 –0.0011 –0.0032 

 (0.0013) (0.0013) (0.0019) 

 [0.0477] [0.4006] [0.0988] 

    
2013 ´ Less than full 
tenure 0.0124 0.0145 0.0104 

 (0.0100) (0.0127) (0.0131) 

 [0.2243] [0.2596] [0.4336] 

    
2013 ´ Full tenure –0.0009 0.0013 –0.0018 

 (0.0018) (0.0021) (0.0024) 

 [0.6218] [0.5508] [0.4615] 
        

 
NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. ** indicates Holm-adjusted statistical significance based on a benchmark of α = 0.05. 
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Figure A.1. Relative Total Employment Trends in Second Year After Injury: All Indemnity Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data.  
NOTE: Relative employment is defined as the ratio of injured worker employment rates to control worker employment 
rates over the second full year following the quarter of injury. 
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Figure A.2. Relative At-Injury Employment Trends in Second Year After Injury: All Indemnity 
Injuries 

 
SOURCE: 2005–2013 WCIS-EDD data.  
NOTE: Relative at-injury employment is defined as the ratio of injured worker employment rates at the firm of 
employment at the time of injury to control worker employment rates at the firm of employment at the time of injury 
over the second full year following the quarter of injury. 
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