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Preface 

This report is the third in a series of four RAND 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 2016–2017 and compares these worker 
outcomes to those for workers who were injured before, during, and after the Great Recession. In 
addition to quantifying wage loss for the 2016–2017 injury cohort and producing aggregated 
trends in wage loss over time, the report also 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 
major reforms 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. The ICJ is part of the Justice Policy Program within the RAND 
Social and Economic Well-Being Division. The program focuses on such topics as access to 
justice, policing, corrections, drug policy, and court system reform, as well as other policy 
concerns pertaining to public safety and criminal and civil justice. For more information, email 
justicepolicy@rand.org. 
  

mailto:justicepolicy@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 and do not 
result in significant time away from work, many workplace injuries result in temporary or 
permanent work disability and substantial earnings losses. 

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. Workers’ outcomes are shaped by a wide range of influences beyond the 
workers’ compensation system, including the availability of suitable employment opportunities, 
growth in wages over time, and external policy factors; nonetheless, 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. 
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. 

In 2017, the California Department of Industrial Relations (DIR) established a project to 
provide regular monitoring of earnings losses and other economic outcomes for workers injured 
between 2013 and 2017. This report is the final interim monitoring report that the RAND 
Corporation will publish over the course of this three-year project. Estimates presented in the 
present study include the following:  

• trends in earnings losses for the average injured worker with injury dates from 2005 
through 2016–2017  

• trends for workers with indemnity benefits  
• trends for workers with permanent disability benefits who were injured during or before 

2015  
• comparison of earnings losses due to 2016 and 2017 injuries and earnings loss for earlier 

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

injuries.  

As noted earlier, trends in earnings loss after injury cannot be attributed to any single cause, 
and separating out the effects of policies from environmental factors was beyond the scope of 
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this study. Nonetheless, some factors that may contribute to trends in earnings loss are worth 
mentioning. A major reform package known as Senate Bill (SB) 863 was enacted late in 2012. 
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 it increased 
the maximum weekly wage used to calculate permanent partial disability (PPD) benefits for the 
first time since 2006. SB 863 also provided for the creation of a Return to Work Fund that would 
make supplemental payments to permanently disabled workers with disproportionately high 
earnings loss in comparison to their permanent disability benefits. In addition to the changes 
occurring due to SB 863, claims filed in 2013 and onward have occurred during a long and 
steady period of economic expansion in the United States and California in particular. Further, 
there were two areas of policy change during 2016 and 2017 that could affect worker outcomes 
during the first few years after injury. First, several new laws were enacted focusing on provider 
fraud, medical case management, and delays in medical treatment, which have the potential to 
improve worker outcomes while controlling cost. Second, the new prescription drug formulary, 
which went into effect in January 2018, may encourage evidence-based prescribing behavior and 
reduce disputes, though these effects may not be observable for a few years as providers and 
employers adjust to new regulations.  

There are important methodological considerations to take into account when estimating 
wage loss. The concept of wage loss relies on comparison of (1) a worker’s realized earnings 
after injury and (2) 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 one and two years 
after injury. 

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 2016 and 2017. In this 
report, we are also able to observe three full years of follow-up in the subsequent report of injury 
(SROI) for injury dates through the end of 2015 (i.e., follow-up through the end of 2018). As a 
result, we present earnings losses for a constant-maturity sample of workers with permanent 
disability. Workers are included in this sample if they begin receiving any PPD benefits within 
three years of the date of injury. We briefly summarize our findings below. Since we do not have 
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data on earnings two years after injury for all workers injured in 2017, our 2017 estimates focus 
on outcomes one year, or four quarters, after injury. When presenting results for PPD injuries, 
our primary measures use outcomes two years, or eight quarters, after the date of injury.  

Overall Earnings Losses One Year After Injury for All Workers Stayed Steady in 2016–
2017 

We estimate that relative earnings one year after injury fell from roughly 95 percent to 
approximately 91 percent of counterfactual earnings between 2005 and 2012 (Figure S.1). First-
year relative earnings have been fairly flat during the economic recovery, increasing to 92 
percent in 2013 and remaining constant for the 2016 and 2017 injury cohorts. 

Figure S.1. Trends in Relative Earnings by Quarter of Injury  

  
SOURCE: 2005–2017 matched data from the DIR Workers’ Compensation Information System (WCIS) and the 
California Economic Development Department (EDD).  
NOTE: Sample contains all injury claims in analysis sample, including medical-only and indemnity claims. Relative 
earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year after injury (1–
4 quarters after quarter of injury).  
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Relative Earnings for Injured Workers with Indemnity Benefits Increased Modestly in 
2016–2017 

For workers with indemnity claims, relative earnings during the first year after injury 
increased by one percentage point, from 77 to 78 percent, relative to the 2013–2015 injury 
cohorts. Similarly, relative earnings in the second year after injury increased by one percentage 
point, to 82 percent, for workers injured in 2016 compared with those injured between 2013 and 
2015. As shown by Figure S.2, the gap between one-year and two-year outcomes for workers 
with indemnity claims has widened since the Great Recession. 

Figure S.2. Earnings Loss Trends by Claim Severity  

  
SOURCE: 2005–2017 matched WCIS-EDD data.  
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first and second 
full year after injury (1–4 quarters after quarter of injury).  

Relative Earnings Increased in Los Angeles but Declined in the Bay Area 

We estimate that relative earnings in the first year after injury increased in Los Angeles by 
2.1 percentage points and declined in the Bay Area by 1.9 percentage points in 2016–2017. The 
increase in relative earnings in Los Angeles persists in the second year after injury for workers 
injured in 2016, but there is not a statistically significant decline in earnings for injured workers 
in the Bay Area during the second year after injury. 



  xiii 

Outcomes for Overall Cumulative Injuries in Southern California Improved in 2016–2017 

Workers with cumulative injuries in Southern California have significantly lower relative 
earnings than other injured workers in the state, though we observe improvements in 2016–2017. 
Relative earnings increased by an average of 3.8 percentage points during the first year after 
injury for workers injured in 2016 and 2017, and by 2.7 percentage points during the second year 
after injury for workers injured in 2016.  

Potential Improvements for Workers with Permanent Partial Disability 

Given concerns about potentially long lags in collecting PPD benefits, we constructed a 
constant-maturity sample of injured workers between 2005 and 2015 who claimed PPD benefits 
within 36 months of their injury date. As shown in Figure S.3, this cohort experienced especially 
large earnings losses during the Great Recession and had relatively steady outcomes for several 
years after the recovery. While average relative earnings both one and two years after injury 
declined slightly in 2013–2015 relative to 2010–2012, Figure S.3 suggests an important change 
in trend between 2013 and 2015: Relative earnings were especially low in 2013 but began to 
increase in 2014 and 2015. 

Figure S.3. Earnings Loss Trends for Constant-Maturity Indemnity Claims  

  
SOURCE: 2005–2015 matched WCIS-EDD data.  
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury.  
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Next Steps 
Over the course of three interim monitoring reports, RAND has documented several trends 

and features of earnings loss in California since 2005: 

• Relative earnings for injured workers have slowly increased since the Great Recession 
but are still lower than pre-recession levels. 

• Earnings losses in California vary considerably across regions, injury types, industries, 
pre-injury earnings, and attachment to the labor market. Workers with cumulative trauma 
injuries in Southern California have fared especially poorly but have shown 
improvements in recent years.  

• Outcomes for workers with PPD benefits have been more difficult to study, given long 
reporting lags, but show large declines in relative earnings during the Great Recession 
and modest improvements beginning in 2014. 

Following this 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. In addition, the final report will update trends for recently injured workers 
and workers with PPD claims, and it will explore benefit adequacy for these injured workers. 
Further, the report will explore mechanisms driving earnings losses for workers with cumulative 
injuries in Southern California. RAND plans to release this final policy report in the summer of 
2020. 
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Chapter 1. Introduction1 

The risk of occupational injury and illness poses a major threat 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. 

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. The California Department of Industrial Relations (DIR) has contracted 
with the RAND Corporation to carry out a three-year program of ongoing wage loss monitoring 
for injured workers in California. RAND has built on techniques developed in numerous prior 
studies to collect the data needed to monitor overall trends in earnings losses and other economic 
outcomes. RAND published the first two interim reports from this project in 2018 (Dworsky, 
Rennane, and Broten, 2018a, 2018b). In those reports, we provided extensive detail on our 
estimation methods, as well as additional background on workers’ compensation policy in 
California and policy changes likely to affect workers injured in 2013 and 2014–2015, 
respectively. To provide some context for the estimates in this report, we recap that discussion 
here and update it to highlight policy changes likely to affect outcomes for workers injured in 
2016 and 2017. We then close this chapter by providing an overview of 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 

 
1 This introduction is an abbreviated version of the introductory chapter from the first report in this series, since the 
policy context and motivation are broadly similar. See Chapter 1 of Dworsky, Rennane, and Broten (2018a) for 
additional details. We have updated this chapter to include discussion of policy changes and legislative activity in 
2016–2017. 
2 Unless otherwise noted, we use occupational injuries or workplace injuries to refer to all occupational or work-
related injuries and illnesses. 
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illnesses.3 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.4 Workers with a 
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 permanent partial disability (PPD) benefits. 

As of September 2019, claims administrators had reported 661,000 workers’ compensation 
claims for 2016 injury dates and 691,000 workers’ compensation claims for 2017 injury dates to 
the DIR Workers’ Compensation Information System (DIR, 2018b).5 The number of claims 
reported for 2015 injury dates was 648,000. Most workers who file a workers’ compensation 
claim 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.6 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 

 
3 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. 
4 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. 
5 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 yearly number of claims filed for injuries occurring in 2014 and 2015 may be closer to 
695,000 to 705,000. 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 the later years examined in this study. 
Employment in California has grown with the economic recovery, and the number of new workers’ compensation 
claims reported for the 2017 injury year reached 670,000. 
6 About one-third of workers with paid or settled permanent disability benefits do not receive any temporary 
disability benefits. Workers may receive PPD benefits without TTD benefits for a variety of reasons. Permanent 
disability benefits in California are based on impairment ratings, and it is possible for workers to experience ratable 
permanent impairment even in cases where there is not a short-term work interruption. Health conditions and the 
associated disability can take some time to manifest after the date of injury, and in these cases claims can be filed by 
workers who have already retired or separated from their employer for reasons unrelated to their injuries. This may 
be particularly likely for occupational disease claims, which have a longer claim filing window than injury claims. 
In other cases, workers may not receive TTD benefits because of claim denials or disputes; these claims may still 
receive permanent disability benefits if the denial is reversed. 
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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 2013.7 

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, or even 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 that these 
losses have persisted for more recent, post-recession injury cohorts. Dworsky et al. (2016) 
analyzed outcomes for permanently disabled workers with injury dates through the end of 2012 
and found no indication that return to work or other post-injury outcomes were beginning to 
return to pre-recession levels. 

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. 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 it increased the maximum weekly wage used to 
calculate PPD benefits for the first time since 2006. SB 863 also provided for the creation of a 
Return to Work Fund that would make supplemental payments to permanently disabled workers 
with disproportionately high earnings loss in comparison to their permanent disability benefits. A 
2016 RAND study predicted that these three changes would dramatically boost the after-tax 
wage replacement rate for permanently disabled workers (Dworsky et al., 2016). This prediction 
rests on the assumption that workers’ post-injury outcomes have remained steady around the 
levels observed at the time of the law’s enactment in 2012. Our prior monitoring reports 
indicated that earnings losses for injuries in 2013 through 2015 were similar to those observed 
for workers injured in 2010–2012 (Dworsky, Rennane, and Broten, 2018a, 2018b), consistent 
with this assumption. Although the findings in this report suggest that outcomes for injured 
workers have begun to improve for injuries in 2016 and 2017, it is beyond the scope of this 
report to determine the extent to which these improved outcomes are associated with changes 
due to SB 863 or are attributable to other contemporaneous policy changes and economic 

 
7 The Workers’ Compensation Rating Bureau of California, 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 2016 (National Academy of Social Insurance, 2018). 
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conditions. Similarly, analysis of after-tax wage replacement rates and benefit adequacy are 
beyond the scope of this interim report but will be addressed in the final policy report. 

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, such as SB 899,8 under which 
the state adopted 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. 

In 2012, SB 863 was enacted in response to two developments pressing for further reform: 
rising employer costs and premiums, and evidence that the 2004 reforms had led to a dramatic 
cut in PPD benefits for disabled workers. The SB 863 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 [IMR] and independent bill 
review [IBR]) and made changes to the qualified medical examiner (QME) process and the 
regulation of medical provider networks (MPNs). Reimbursement for medical services shifted 
dramatically with the adoption of the Resource-Based Relative Value Scale (RBRVS), as well as 
changes to facility fees for ambulatory surgery centers (ASCs) and payment for spinal hardware. 

PPD benefits also increased sharply because of changes to the disability rating formula and 
increases in the weekly maximum benefit. In addition to these changes, a $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. 

Policy Changes in 2016–2017 

After the passage of SB 863, legislative activity affecting the workers’ compensation system 
was relatively modest in 2016 and 2017. While several laws were enacted that modified 
administrative details of the system (e.g., clarifying details of utilization review) or made 
technical clarifications, few of these new laws appeared likely to have a major impact on 
earnings loss outcomes for injured workers. 

 
8 Numerous other reforms were enacted in 2003, such 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. The DIR 
website provides a summary of AB 227 and SB 228 (DIR, 2007a) and AB 749 (DIR, 2007b).  
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There were two areas of policy change during 2016 and 2017 that could affect worker 
outcomes during the first few years after injury. First, there were several new laws enacted 
focusing on provider fraud, medical case management, and delays in medical treatment. 
Assembly Bill (AB) 1244 and SB 1160 were passed in 2016, and AB 1422 was passed in 2017. 
AB 1244 required the Division of Workers’ Compensation (DWC) to suspend health care 
providers with a substantiated record of fraud or abuse, such as a conviction for Medicare or 
Medicaid fraud or a surrendered or revoked medical license. Among other provisions, SB 1160 
limited the ability of fraudulent providers to receive payments from the workers’ compensation 
system by providing for liens filed by suspended providers to be automatically stayed. In July 
2018, 274 medical providers were removed from the system using the authority provided under 
AB 1244 (DIR, 2018a). In 2017, AB 1422 reconciled inconsistencies in the two statutes, clarified 
additional terms in the new statute, and allows for fraudulent entities to be suspended from the 
workers’ compensation. The reforms enacted in AB 1124, AB 1244, and SB 1160 have clear 
potential to improve worker outcomes while also controlling system costs. 

The second new policy change of note is the new prescription drug formulary, which went 
into effect in January 2018. A well-designed formulary should encourage evidence-based 
prescribing behavior and reduce disputes, and the removal of fraudulent providers from the 
system should improve economic outcomes by protecting workers from receiving low-quality 
care. Both the new formulary and anti-fraud activities have the potential to improve the 
efficiency of the system and affect care during the first two years after injury for the 2016 and 
2017 injured workers at the focus of this report and potentially have an indirect effect on labor 
market outcomes. However, the potential impacts may be limited in the first few years after these 
policies are enacted as providers and employers adjust to the new regulations.  

Other legislation, including bills enacted in 2018, seemed unlikely to have widespread or 
major impacts on economic outcomes for workers. Some policies enacted in 2018 affected 
specific groups of workers, including peace officers, firefighters, social workers, and members of 
particular state bargaining units. There was additional legislation in 2018 concerning fraud 
reporting. Given that these policies mostly affected select groups of injured workers and were 
only being rolled out at the end of the post-injury period considered in our report, there are likely 
minimal impacts of these policies on injured workers from 2016 and 2017.  

In addition to the above policy changes, workers injured in 2016 and 2017 were likely to be 
affected by continued implementation of SB 863. Nearly all components of the reform are now 
in effect for these workers, including the increases in permanent disability benefits, introduction 
of the Return to Work Fund, revision of the physician fee schedule, and updates to the Medical 
Treatment Utilization Schedule (MTUS), which defines treatment guidelines for providers in the 
workers’ compensation system. All these changes have the potential to improve outcomes for 
injured workers, but the implementation of these changes on a statewide basis makes it difficult 
to identify an appropriate control group, which would be necessary to disentangle the impact of 
these SB 863 reforms from the effects of the improving labor market or other changes over time. 
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Economic Trends in California 

In addition to the changes occurring due to SB 863, claims filed in 2013 and onward 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 August 2019, California had its lowest 
seasonally adjusted unemployment rate in at least four decades (U.S. Department of Labor, 
2019). At the same time, there has been steady wage growth for workers in the state, although 
the rate of this growth has been slower than during prior economic expansions. 

This economic trend raises several important considerations for analyzing wage loss. First, 
economic expansions imply that more workers have jobs, 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 due to 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. 

Overview of This Report 
This report is the final interim monitoring report that RAND will publish over the course of 

this three-year project. This report provides the updated estimates of earnings loss trends for 
workers injured after the implementation of SB 863 began in 2013 and was fully effective in 
2014. Estimates presented in this study include the following: 

• trends in earnings losses for the average injured worker with injury dates from 2005 
through 2016–2017 

• trends for workers with indemnity benefits 
• trends for workers with permanent disability benefits who were injured during or before 

2015 
• comparison of earnings losses due to 2016 and 2017 injuries to levels of earnings loss for 

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

injuries. 
Following this 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. 
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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 2016 and 2017 and also examines 
compositional changes over time. Chapter 4 compares earnings losses between subgroups of 
injured workers. 
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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 provides a brief 
description of the data sources used in this project and explains the foundations of the RAND 
method. The discussion presented below draws heavily on Chapter 2 of Dworsky, Rennane, and 
Broten (2018a); readers interested in a more complete introduction to our methods should 
reference that study. 

Data for Wage Loss Monitoring 
We make 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; Dworsky, Rennane, and Broten, 2018a, 2018b). For each data cohort, we linked workers’ 
compensation claims from the Workers’ Compensation Information System (WCIS) to earnings 
data derived from unemployment insurance records maintained by California’s Employment 
Development Department (EDD) 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.  

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 (EDI) formats developed by the 
International Association of Industrial Accident Boards and Commissions. In 2001, DIR began 
collecting EDI versions of the First Report of Injury (FROI) and Subsequent Reports of Injury 
(SROIs). 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 detailed 
medical claims. We now describe these reports in greater detail. 
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WCIS First Reports of Injury  

The FROI must be submitted to WCIS within ten days of the claim administrator’s 
knowledge of the claim. The FROI includes detailed information on the injured worker, 
employer, and the injury. Key information on the FROI that is particularly relevant for this study 
includes key dates in the claim history (including date of injury, date reported to employer, and 
date reported to claim administrator), worker demographics (i.e., age and sex), job and employer 
characteristics (i.e., 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, 2017). 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 FROI reported to the WCIS as a representative sample 
of injuries in the state workers’ compensation system. 

WCIS Subsequent Reports 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 maximum medical improvement, end date of temporary total disability 
payments, date and receipt of permanent partial disability payments, return to work, and claim 
closure. Our ongoing monitoring approach uses 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 permanent 
disability phase. 

Unfortunately, compliance with reporting standards remains imperfect, and the data reported 
on the SROI are less complete than the FROI: The most recent assessment published by the 
Division of Workers’ Compensation indicated that SROI reporting was only about two-thirds 
complete (DIR, 2017). 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. 
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Claim Development and Right-Censoring of Indemnity and Permanent Partial Disability Injuries 

In estimating trends, care must be taken to account for the relatively high proportion of 
indemnity claims in California that are filed late. The analyses in this report were conducted with 
SROI data that were extracted in February 2019, meaning that we observe benefit payments 
through at least 25 months after the date of injury for all workers injured in 2016, and through at 
least 13 months after the date of injury for all workers injured in 2017. In our prior monitoring 
report, we presented results for a constant-maturity sample of claims for which indemnity 
benefits began within 21 months after injury to reduce the potential impact of right-censoring 
(Dworsky, Rennane, and Broten 2018b). Because the data used in this report allow a longer 
follow-up period than in our previous interim report, right-censoring of indemnity claims is not 
as much of a concern as it was in our prior monitoring report.9 Additionally, this report provides 
an opportunity to update the data for injuries occurring in 2014 and 2015 now that more time has 
elapsed since the date of injury. 

Also because of the longer follow-up period in this report, we present results specifically 
about workers with permanent disability payments for the first time. Producing comparable 
trends for PPD injuries is more challenging because injured workers take longer to reach 
maximum medical improvement and begin receiving PPD benefits (which is necessary for these 
workers to be identified in the WCIS). Prior work has found that workers begin receiving PPD 
up to three years after the date of injury. As a result, any analyses of workers with PPD in a 
shorter time frame after injury may not reflect trends for the overall sample of workers with 
permanent disability in a given injury year, but only those workers who began receiving 
permanent disability relatively quickly after the date of injury.  

In this report, we are able to observe three full years of follow-up in the SROI for injury 
dates through the end of 2015 (e.g., through the end of 2018). As a result, we present earnings 
losses for a constant-maturity sample of workers with permanent disability, where we 
consistently identify workers with permanent disability based on benefits claimed during a 
consistent window of time relative to the date of injury. Workers are included in this sample if 
they begin receiving any PPD benefits within three years of the date of injury. This definition 
allows us to compare later PPD cohorts with earlier PPD cohorts without concerns about 
misclassification due to potentially long lags between the date of injury and the date benefits are 
claimed. We plan to expand our analysis of workers with permanent disability to include injury 
dates through 2016 in the final policy report.  

 
9 Right-censoring can occur for claims where indemnity benefits may be claimed long after the date of injury. If the 
data are extracted before a worker begins receiving indemnity benefits, we are unable to observe the receipt of 
indemnity benefits and may misclassify some slow-developing lost-time injuries as medical-only injuries. 
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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 the state Employment 
Development Department (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 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 for 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 multiple job holding or 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 number of additional 
requirements on the consistency of name records over time. These procedures are described in 
further detail in Dworsky et al. (2016).10 

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 

 
10 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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industry codes reported to EDD and seven classes of firm size) was transferred to RAND 
separately. As discussed in detail below, we successfully match about 85 percent of injured 
workers to at least one control worker. 

Conceptual Framework  
We define earnings loss due to a workplace injury as the difference between what a worker 

earns following an injury and what he or she would have earned had he 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 (e.g., 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 
diverse population of injured workers, or even to observably similar workers facing different 
economic conditions. 

Instead of extrapolating from an injured worker’s pre-injury earnings to his or her 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 
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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. Other studies have taken alternative approaches to 
estimating the extent of earnings loss; see Dworsky, Rennane, and Broten (2018) for a 
comprehensive discussion of these studies. 

One might reasonably ask why control workers who have lost their jobs or stopped working 
for other reasons should be used to calculate the benchmark level of earnings against which 
earnings losses are measured. In particular, an alternative benchmark consisting only of workers 
who remained continuously employed might seem more appropriate, since a portion of an 
injured worker’s losses derives from the loss of the possibility of wage growth while staying on 
the job. Under the assumption that workers would remain continuously employed into the 
indefinite future in the absence of an injury, a measure based on continuously employed workers 
could be justified. In some industries or work settings with extremely high job security, such as 
state and local government or unionized manufacturing, such an assumption could well be a 
reasonable approximation in the absence of better data. 

However, this is not a justifiable assumption for the typical worker. The American labor 
market is characterized by high rates of job turnover and, for many workers, periodic episodes of 
job loss or unemployment. Data on employment transitions from the U.S. Census Bureau 
indicate that, between 2000 and 2018, over 10 percent of workers at any given point in time will 
separate from their job within the next three months. Around half of these separations reflect job-
to-job mobility, which may be associated with either increases or decreases in earnings. The rest 
represent transitions to non-employment, which generally represent sharp decreases in 
earnings.11  

 
11 This discussion draws on the Job-to-Job Flows (J2J) data produced by the Census Bureau (U.S. Census Bureau, 
2019).  
Job security and the risk of transitions to non-employment vary enormously across workers in different industries 
and across different employers within industries; these dynamics also fluctuate over the business cycle. In 2015, for 
instance, the U.S. Census Bureau estimates that the proportion of workers in a given quarter who were out of work 
in the following quarter was 1.5 to 2.9 percent in public administration and 2.5 to 3.9 percent in manufacturing, 
versus 6.6 to 8.1 percent in construction and 8.7 to 11.7 percent in administrative and support, and waste 
management and remediation services. Not surprisingly, transitions to non-employment are highest in agriculture, 
ranging over the year from 10.9 percent to 27.7 percent. 
Overall, the share of all separations that lead to a period of non-employment for the worker is higher during 
recessions and lower during periods of economic growth. Between 2005 and 2015, the share of job separations that 
led to persistent non-employment ranged between 44 percent (in 2016Q4) and 63 percent (in 2009Q2). 
Statistics in the preceding discussion of non-employment are based on the transition rate to “persistent non-
employment” reported in the J2J data. The Census Bureau defines persistent non-employment as the event that a 
worker separates from a job and is out of work on the last day of the calendar quarter and the subsequent calendar 
quarters. For example, someone who leaves a job on May 15 would be counted as persistently non-employed if they 
were out of work on July 1 and September 30. If the person were out of work on July 1 but employed elsewhere on 
September 30, their separation would be counted as a job-to-job transition. 
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In light of the high levels of dynamism that characterize the American labor market, using 
continuously employed workers as the control group for estimating earnings losses would lead to 
biased estimates of earnings losses by, in effect, cherry-picking the workers who have been lucky 
enough not to experience a job separation or an earnings decline for reasons unrelated to 
workplace injury. This might seem reasonable in some employment settings with high job 
security, but we can easily think of cases (such as temporary agency workers at the end of a 
short-term job placement, seasonal farm workers after harvest, ski instructors in April) where 
workers are extremely likely to transition to non-employment with or without a workplace 
injury. The assumption of continued employment in the absence of an injury is less tenable in 
these cases. 

To produce scientifically valid earnings loss estimates that are credible to all sides of the 
workers’ compensation policy debate, it is critically important to select a control group only on 
the basis of information available before an injury takes place. By using a control group of 
workers who match the injured worker’s work history leading up to the injury, we are able to 
substitute data for assumptions, effectively letting the data tell us what level of earnings growth 
or employment risk should be expected given the experience of other workers at the same 
employer. A valid control group such as the one used in this study allows us to isolate the 
incremental reduction in earnings attributable to the workplace injury. 

Match Implementation 

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 is 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 are not close to those of 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 log annual earnings for all injured workers who were injured in each quarter. 
Potential control workers whose log annual earnings are more than 0.2 standard deviations away 
from the injured worker’s were discarded.  

Within this initial donor pool, there are 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 the worker had positive earnings at 
the at-injury employer. We then calculated the Mahalanobis distance (a measure of closeness) 
between each potential control worker’s quarterly earnings over the four quarters preceding the 
quarter of injury and the injured worker’s quarterly earnings over the same window and applied 
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the nearest neighbor matching approach to retain between one and five matches satisfying these 
criteria. 

Data Construction 

Construction of our dataset included several steps that are described in greater detail in the 
appendix. We first identified claims administrators that report a sufficiently high proportion of 
indemnity claims to indicate that they do not suffer from any systematic underreporting of 
Subsequent Reports of Injury (SROIs). While we identified a number of claims administrators 
that have implausibly low indemnity claim frequencies reported to the WCIS, these claims 
administrators are skewed heavily toward smaller self-administered employers, and so only 
about 11 percent of FROIs belong 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.12 The pre-injury weekly wage is 
by far more likely than these other variables to be missing. About 15 percent of FROIs from 
conscientious claims administrators were casewise-deleted based on these variables. 

The next step involved in data construction is to link the WCIS to EDD data. Nearly all 
claims match to one or more Base Wage File records in the quarter of injury, but we discarded 
claims that match to an implausibly large number of earnings records or that have discrepancies 
in the name information submitted to EDD between four quarters before the quarter of injury and 
the eighth quarter after injury.13  

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 
72 percent of injured workers with usable FROI data (step 3) 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 where there is a larger donor pool to choose from. 
We constructed sampling weights to produce weighted estimates that are representative for the 
sample of workers with complete records (step 3) on the assumption that failure to link to EDD 
or match to control workers is 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 is 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. 

 
12 The pre-injury weekly wage reported on the FROI is the wage level used to determine the level of indemnity 
benefit payments. The mechanics of this calculation are set forth in §4453 of the California Labor Code and vary 
based on certain characteristics of the worker’s employment situation at the time of injury, such as full-time versus 
part-time employment status and multiple job-holding. 
13 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 focus 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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Table 2.1. Step-by-Step Sample Construction 

Step Description N 
% of Previous Row 

Retained 

1 All FROI in WCIS 8,689,402  
2 Conscientious claims administrators 7,696,048 89 

3 Complete records 6,544,871 85 

4 Match to own wage history 5,509,274 84 

5 Match to controls 4,708,730 85 

    
 Overall % of FROI in analytic sample  54 

 
SOURCE: 2005–2017 WCIS-EDD data. 

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 to 2017. Earnings for injured and control workers track closely before the quarter of 
injury, with slightly higher earnings for injured workers. Earnings for both injured and control 
workers peak 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 are employed: The lower employment rate (and, as a result, earnings) before and after 
the point of observation simply reflects regular churn in the labor market for 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).14 During the second year after injury, injured worker 

 
14 Dollar values presented in this report are inflated to real 2016 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 are injured late in the quarter may have 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 experience lost time and receive indemnity benefits. Differences in 
earnings dynamics by benefit receipt are examined later in this chapter. 
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earnings started to converge toward control worker earnings, with injured workers earning 
approximately $500 less than control workers by the eighth quarter after injury. 

Figure 2.1. Injured and Control Worker Earnings Before and After Injury 

 

SOURCE: 2005–2017 WCIS-EDD data. 

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.  

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 of this time frame. As a 
result, data on injured workers’ earnings prior to the four-quarter match window provides 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 
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 
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among those who remain employed, and thus 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 consider 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: 2005–2017 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 (22.7 
percent) is no longer working two years after the injury, but the proportion of control workers 
who have stopped working is almost as high (21.2 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. 

Figure 2.3 shows injured and control worker trajectories for the proportion of workers who 
are employed by the at-injury employer.  
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Figure 2.3. At-Injury Employment Rates for Injured and Control Workers 

 

SOURCE: 2005–2017 WCIS-EDD data. 

In comparison to 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 will revisit broader 
economic trends that may explain changing trends in total employment and at-injury 
employment. 
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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 PPD claims take a long time to emerge, making it challenging to 
interpret trends in labor market outcomes separately for recent cohorts of permanent disability 
injuries and other indemnity injuries. Claims generally must be filed within 30 days of the time 
when the injury occurred or a worker became aware that the injury is 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 trends for indemnity claims, and 
trends for all indemnity claim trends can be estimated on a more timely basis than trends for 
permanent disability claims. 

To provide readers with a better sense of how sharply outcomes and earnings dynamics differ 
between medical-only cases (non-indemnity) and indemnity injuries, Figure 2.4 depicts the ratio 
of injured to control worker quarterly earnings for these two injury categories over one year 
before injury and two years after injury. The figure focuses on 2016–2017 injuries, but the basic 
differences between types of claims are similar across other injury years. 

We monitor overall trends in earnings loss in part because these trends will be directly 
comparable over time more rapidly than will trends for indemnity or PPD cases, which can take 
some time to emerge after claims are initially filed. 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. 
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Figure 2.4. Trajectory of Injured to Control Earnings Ratio, 2016–2017 Injured Workers 

 

SOURCE: 2016–2017 WCIS-EDD data. 
NOTE: (I/C) quarterly earnings = ratio of injured worker to control worker quarterly earnings. 

The dynamics shown in Figure 2.4 demonstrate that earnings in the first year after injury 
clearly have not yet stabilized for indemnity cases. While normally it would be ideal to assess 
outcomes beginning in at least the second post-injury year, the full 2017 injury cohort has not yet 
experienced two years after injury (e.g., through December 2019) as of the writing of this report 
in September 2019. Moreover, it would be ideal for research purposes to wait longer than the 
second year post-injury to observe worker outcomes, but this would be possible only at the 
expense of the timeliness of monitoring results.15 Consequently, we present results in this report 
on outcomes one year after injury for both the 2016 and 2017 injury cohorts in figures, and also 
show two-year post-injury outcomes for the 2016 injury cohort in the tables. We plan to update 
the results for the 2017 injury cohort in the final policy report in 2020. 

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 

 
15 In the final policy report planned for this study, we also plan to refresh earnings data for earlier injuries in order to 
provide additional evidence on long-term outcomes. 
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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 first (for 2016 and 2017 injuries) or second (for 
2016 injuries only) 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.16 By 
subtracting any potential difference between injured and control workers prior to injury, our 
measure of earnings loss allows for the possibility that match imbalance may differ across injury 
cohorts or between subgroups of injured workers.  

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 to 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. 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.  
  

 
16 This difference can be expressed formally as  

Post-Injury	Change	in	Earnings =
1
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where t indexes the number of quarters after injury, 𝑦𝑦?,;A  denotes quarterly earnings t quarters before or after the 
quarter of injury for injured worker i, and 𝑦𝑦?,;C  denotes quarterly earnings t quarters before or after the quarter of 
injury for worker i’s matched controls. If an injured worker matches to multiple control workers, we use the average 
outcome for the selected control workers to construct 𝑦𝑦?,;C . 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, so we define earning loss as the post-
injury change in earnings times –1. 
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Because it is impossible to directly observe an individual’s earnings potential had he or she 
not been injured, we estimated relative earnings 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 divided injured worker earnings in the 
second year following injury by the counterfactual earnings.17 As above, counterfactual earnings 
are defined as control worker earnings during a post-injury period of interest (either the first or 
second year after injury) adjusted by the difference between injured and control earnings in the 
pre-injury year. For example, suppose an injured worker who earned $40,000 the year before the 
injury matches 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 are $27,000, we would say that the post-injury 
change in earnings is −$9,000 and the worker’s relative earnings are 75 percent. 

Employment and At-Injury Employment Two Years Post-Injury 

In addition to examining earnings, we estimated the post-injury difference in employment 
between injured and control workers.18 Depending on the date of injury, we focus on outcomes 
either four or eight quarters after the quarter of injury. We also report employment outcomes in 
relative terms, so that the employment rate of injured workers is expressed as a percentage of the 
employment rate for their matched control workers.19 Absolute and relative measures of return to 
work can be defined analogously by replacing the indicator for employment anywhere with 

 
17 This measure can be expressed formally as 
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18 This measure can be expressed formally as 
Difference	in	Employment? = 	𝐸𝐸?,;

A − 𝐸𝐸?,;
C  

where 𝐸𝐸?,;
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. 𝐸𝐸?,;
C  is defined as the proportion of worker i’s 

control workers who are employed t quarters after the quarter of injury.  

19 This measure can be expressed formally as 

Relative	Employment? =
1
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where 𝐸𝐸?,;
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. 𝐸𝐸?,;
C  is defined as the proportion of worker i’s 

control workers who are employed t quarters after the quarter of injury. 𝑁𝑁 is the sample size. 
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indicators for employment at the at-injury employer. However, in this report we emphasize 
earnings as a summary measure of workers’ economic outcomes. 

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 2005Q1 to 2017Q4, yielding 
a dataset in which the unit of observation is a calendar quarter. To assess whether differences in 
outcomes over time are statistically significant, we fit a linear regression to test whether there are 
significant differences in relative earnings across each of the time periods in our analysis (for the 
pre-recession [2005–2007], Great Recession [2008–2009], post-recession [2010–2012], 
economic recovery [2013–2015], and the 2016 and 2017 injury cohorts). Details of our 
regression specifications are presented in the appendix. We ran these regressions on first-year 
post-injury outcomes, including the 2016 and 2017 injury cohorts, and we separately ran 
regressions on second-year post-injury outcomes, including only the 2016 injury cohort. We also 
ran another set of regressions testing whether there have been statistically significant differences 
in relative earnings for the constant-maturity sample of workers with permanent disability for the 
pre-recession [2005–2007], Great Recession [2008–2009], post-recession [2010–2012], and 
economic recovery [2013–2015]). 

Subgroup Analyses 

Using the above outcome measure definitions, we produced trends for both the overall 
injured worker population and for numerous subpopulations of injured workers defined by 
indemnity benefit receipt, PPD benefit receipt, or by 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. These estimates capture whether, over the 
entire 2005–2017 period covered in this study, a particular group of workers had earnings 
outcomes that were consistently better than (or worse than) the systemwide average to an extent 
large enough that it is not simply observed by chance. For instance, these estimates tell us 
whether relative earnings after injury for manufacturing workers are higher than, lower than, or 
similar to the level observed for the average injured worker over the entire time period from 
2005 to 2017. Again, we ran separate subgroup regressions for two-year outcomes including 
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workers injured in 2016, and for the constant-maturity sample of workers with permanent 
disability, based on permanent disability injuries through 2015. 

We also tested whether any subgroups exhibit changes in earnings loss that behave 
differently from the overall average by running a regression interacting each subgroup with the 
time periods of interest in the study. These estimates capture whether particular groups 
experience changes that are different from the overall average. For instance, if relative earnings 
for manufacturing workers injured in 2014–2015 were four percentage points less than the 
systemwide average, these estimates would tell us whether that gap increased or decreased for 
2016–2017 injuries, and whether any such change was large enough to rule out the possibility 
that it was observed just because of noise in the data. 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 2017 

In this chapter, we describe trends in earnings losses for workers injured in 2016 and 2017 
and compare these trends to earnings losses for workers injured in earlier years. We begin by 
showing trends for injury dates between 2005 and 2017 for all injured workers. We then describe 
the composition or case mix of injured workers in California between 2005 and 2017, 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 2017 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: 2005–2017 matched WCIS-EDD data. 
NOTE: Sample contains all injury claims in analysis sample, including medical-only and indemnity claims. Relative 
earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year after injury (1–4 
quarters after quarter of injury). 
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Between 2005 and 2017, relative earnings one year after injury ranged from 95 percent of 
what workers would have earned in the absence of injury (in 2005–2007) to approximately 91 
percent of what workers would have earned in the absence of injury (in 2010–2012). Relative 
earnings during the first post-injury year have been fairly flat during the economic recovery, 
increasing to 92 percent in 2013 and remaining constant for the 2016 and 2017 injury cohorts. 
Table 3.1 summarizes the numbers shown in Figure 3.1.  

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 

2013–2015 
Injuries 

2016–2017 
Injuries* 

Earnings relative to counterfactual  
First post-injury year 95% 92% 91% 92% 92% 
Second post-injury year 96% 92% 92% 93% 93% 
Relative employment    
First post-injury year 100% 96% 95% 97% 97% 
Second post-injury year 102% 96% 96% 99% 98% 
Relative at-injury employment   
First post-injury year 91% 90% 88% 88% 86% 
Second post-injury year 86% 85% 82% 82% 80% 

SOURCE: 2005–2017 matched WCIS-EDD data. 
NOTE: Sample contains all injury claims in analysis sample, including medical-only and indemnity claims.  
* Indicates that the second post-injury year results for the 2016–2017 injury cohorts show results only for 2016 
injuries, due to data availability. 

 
Additionally, Table 3.1 shows that relative earnings in the second year post-injury (for 2016 

injuries only) follow a similar trend, though they are approximately one percentage point higher 
than relative earnings during the first post-injury year, ranging between a high of 96 percent in 
2005–2007 and a low of 92 percent between 2008–2012, and then increasing to 93 percent for 
2013 through the 2017 injury cohort. Relative total employment in the first post-injury year 
remained at 97 percent in the 2016 and 2017 injury cohort, similar to the 2013–2015 injury 
cohorts but still an increase from 95 percent during and right after the Great Recession. Relative 
total employment decreases by approximately one percentage point for all injury cohorts in the 
second year after injury. In both the first and second year post-injury, relative employment is 
lower than the near equal employment rates between injured and control workers prior to the 
Great Recession.20  

Although overall relative employment has remained steady, relative at-injury employment 
actually declined slightly in 2016 and 2017. Relative at-injury employment during the first and 
second post-injury year was 86 and 80 percent, respectively, compared with 88 and 82 percent, 

 
20 Trends in overall relative employment and relative at-injury employment over time are shown in Figures A.2 and 
A.3 in the appendix. 
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respectively, in 2013–2015.21 That relative employment remained constant while relative at-
injury employment was falling suggests that injured workers are able to find new employment 
even when they separate from the at-injury employer. 

Worker Characteristics and Changes in Case Mix 
We next examine worker demographic and employment characteristics to assess whether 

workers injured in 2016 and 2017 are similar to prior cohorts along other dimensions. Table 3.2 
provides statistics on the case mix of injured workers by cohort. The gender and age balance has 
remained fairly constant since the Great Recession: As in 2013–2015, approximately 44 percent 
of the 2016 and 2017 injured worker cohorts were female, and the average injured worker was 
41 years old.  

The pre-injury weekly wage has increased for workers injured in 2016 and 2017 relative to 
prior cohorts, with a mean of $706 (compared to a mean pre-injury weekly wage ranging 
between $656 and $675 for prior cohorts) and a median of $540, increasing from $499 for the 
2013–2015 injury cohorts. Given that the distribution of injured workers is stable across regions 
and (as shown in Table 3.3.) across industries in these most recent cohorts, the higher pre-injury 
wage could reflect the fact that injured workers are coming from higher paid jobs, rather than 
other changes in characteristics that would be associated with higher wages. The increase in pre-
injury wages for these most recent injury cohorts could also reflect the fact that more workers 
tend to file workers’ compensation claims during economic expansions, potentially leading to 
new claims from workers higher in the income distribution (e.g., Boone and Ours, 2006; Boone 
et al., 2011; Asfaw, Pana-Cryan, and Rosa, 2011).  

 
21 Earnings data from prior years were updated for this report so that two full years of pre-injury data were 
available. Revisions were also made to our weighting methodology in earlier years. Some estimates of labor market 
outcomes and case mix for the 2013 injury year have changed in this report, but we did not observe any substantive 
differences; changes in estimated relative earnings and other labor market outcomes from the first to the second 
monitoring report were 1 percentage point or less in all cases. Estimates in the interim monitoring reports may be 
subject to change in future reports as the underlying administrative data are updated. 
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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 2013–2015 2016–2017 
Demographics 
Female 41% 44% 45% 44% 44% 
Age 39.58 40.61 41.21 41.47 41.27 
Weekly wage (mean) 673.06 675.19 661.80 656.65 706.45 
Weekly wage (median) 563.66 549.77 515.55 499.41 540.85 
Self-insured status 32% 34% 34% 35% 34% 
Region 
Bay Area 19% 19% 19% 19% 20% 
Central Coast 6% 6% 6% 6% 6% 
Central Valley 13% 13% 12% 12% 11% 
Eastern Sierra 2% 2% 2% 2% 2% 
Inland Empire 19% 18% 19% 20% 20% 
Los Angeles 24% 25% 26% 26% 24% 
N. Sacramento Valley 2% 2% 1% 1% 1% 
North State - Shasta 2% 2% 2% 2% 2% 
Sacramento Valley 5% 5% 5% 5% 5% 
San Diego 8% 8% 8% 8% 8% 
Nature of Injury 
Specific injuries 88% 89% 88% 88% 89% 
Fracture 3% 3% 3% 3% 3% 
Sprain/strain 34% 34% 35% 34% 33% 
Cumulative 8% 7% 7% 7% 6% 
Body Part 
Back 15% 15% 15% 14% 14% 
Lower extremity 18% 18% 18% 19% 19% 
Upper extremity 36% 36% 36% 36% 36% 
Multiple body parts 13% 13% 13% 13% 13% 
Benefit Receipt 
PPD 14% 15% 16% 14% 9% 
TTD 22% 23% 24% 24% 23% 
Any indemnity 26% 28% 29% 29% 28% 
SOURCE: 2005–2017 WCIS.  
NOTE: Sample contains all injury claims in analysis sample, including medical-only and indemnity claims. 
 

Approximately 20 percent of injured workers lived in the Bay Area, 20 percent in the Inland 
Empire, and another 24 percent in Los Angeles (a two-percentage-point decline from the 2013–
2015 injury cohorts). Eleven percent of injured workers lived in the Central Valley, and the 
remainder were spread fairly evenly throughout the rest of the state. The vast majority (89 
percent) of injures in 2016 and 2017 were specific (rather than cumulative) injures, and one-third 
of injuries were muscle strains or sprains. Injuries to upper extremities account for just over one-
third of all injuries in 2016 and 2017, while injuries to lower extremities, back, and multiple 
body parts account for 19, 14, and 13 percent, respectively. 
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Approximately 23 percent of injured workers in 2016 or 2017 have received TTD benefits, 
while only 9 percent have received PPD benefits, an apparent decline from the 14 percent of 
injured workers in the 2013–2015 cohorts who received PPD benefits. The number of workers 
with any indemnity benefits (temporary or permanent) also declined slightly in 2016–2017, from 
29 percent in 2013–2015 to 28 percent in 2016–2017. As mentioned earlier, the lower share of 
workers receiving indemnity benefits from the 2016 and 2017 injury cohorts likely indicates that 
some of these claims are still working their way through the system. This is especially true of 
permanent disability injuries, which may not have reached the point of maximum medical 
improvement (MMI) by the time of data collection. The share of workers from the 2016 and 
2017 injury cohorts with permanent disability or other indemnity benefits is likely to increase; 
these figures will be updated in the final policy report. 

Table 3.3 examines changes in the employer characteristics of workers in the 2016 and 2017 
injury cohorts. Again, these statistics suggest that the most recent injury cohorts continue on the 
same gradual trend in case mix that has been in place since the Great Recession. As in 2013–
2015, approximately 9 percent of workers in the most recent injury cohorts worked in 
manufacturing prior to their injury, and 10, 11, and 12 percent worked in education, health care, 
and public administration, respectively. The share of workers in retail declined by two 
percentage points to 12 percent. Over 50 percent of injured workers were in large firms with 
more than 1,000 employees at the time of injury; 30 percent were in the largest firm size 
category with over 5,000 employees. There was also a small one percentage-point decline in the 
share of injured workers coming from very small employers (with ten or fewer employees) 
compared to the 2013–2015 injury cohorts. Finally, we note a that the decline in job tenure 
observed in the prior monitoring report continues here: Only 72 percent of workers in 2016 and 
2017 had one year of tenure in their jobs, compared with 75 percent having one year or more of 
tenure at the time of injury in 2013–2015 and 77 to 78 percent between 2008 and 2012. Still, the 
share with at least one year of job tenure is higher than the 70 percent observed in the 2005–2007 
injury cohorts. 



  31 

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

 Year of Injury  

2005–2007 2008–2009 2010–2012 
2013–
2015 

2016–
2017 

Industry 
Manufacturing 11% 10% 9% 9% 9% 
Transportation/warehousing 5% 4% 4% 5% 5% 
Health care 10% 12% 12% 12% 12% 
Public administration 11% 12% 12% 13% 11% 
Administrative/support services 6% 5% 6% 7% 7% 
Temporary/PEO 2% 2% 2% 3% 4% 
Agriculture 3% 3% 3% 4% 4% 
Retail 15% 15% 15% 14% 12% 
Accommodations/food services 6% 6% 7% 8% 8% 
Construction 6% 5% 3% 4% 4% 
Education 7% 8% 9% 10% 10% 
Wholesale 5% 4% 4% 4% 4% 
Other 15% 16% 16% 12% 12% 
Firm Size 
1–10 employees 4% 4% 4% 3% 2% 
11–50 employees 10% 10% 10% 10% 10% 
51–100 employees 7% 7% 6% 6% 7% 
101–500 employees 19% 19% 18% 18% 19% 
501–1,000 employees 9% 9% 9% 9% 9% 
1,001–5,000 employees 22% 23% 23% 24% 24% 
Over 5,000 employees 28% 29% 30% 30% 30% 
Tenure 
One year or more at time of injury 70% 77% 78% 75% 72% 
SOURCE 2005–2017 WCIS.  
NOTE: Sample contains all injury claims in analysis sample, including medical-only and indemnity claims. 

Earnings Loss Trends by Claim Severity 
Figure 3.2 shows trends in earnings loss stratified by claim severity, comparing relative 

earnings for medical-only claims with claims that received indemnity benefits in the first and 
second year after injury. The top two lines on this figure show that injuries without indemnity 
(medical-only) had the highest relative earnings, remaining constant at between 96 and 97 
percent during the first and second year after injury for workers injured in 2016 and 2017. The 
lower two lines on the chart show trends for workers who received any type of indemnity 
payments. Relative earnings during the first year after injury increased by one percentage point, 
from 77 to 78 percent, relative to the 2013–2015 injury cohorts. Similarly, relative earnings in 
the second year after injury increased by one percentage point to 82 percent for workers injured 
in 2016 compared with those injured between 2013 and 2015. 
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Figure 3.2. Earnings Loss Trends by Claim Severity 

  

SOURCE: 2005–2017 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first and second 
full year after injury (1–4 quarters after quarter of injury). 

Table 3.4 provides more detail on the trends shown in Figure 3.4, showing relative earnings, 
employment, and at-injury employment for workers with indemnity payments in the 2016 and 
2017 injury cohorts compared to earlier cohorts. The increases in relative earnings could be 
driven by increased employment: Relative employment in the first post-injury year increased 
from 85 percent in 2013–2015 to 87 percent for the 2016 and 2017 injury cohorts. Relative 
employment in the second post-injury year also increased from 88 for the 2013–2015 injury 
cohorts to 89 percent for 2016 injuries. Relative at-injury employment during the first post-injury 
year also increased by one percentage point relative to 2013–2015, to 79 percent. However, 
relative at-injury employment during the second post-injury year has remained constant at 72 
percent since the 2010 injury cohort. 
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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 
2013–2015 

Injuries 
2016–2017 
Injuries* 

Earnings relative to counterfactual  
First post-injury year 81% 79% 77% 77% 78% 
Second post-injury year 85% 80% 79% 81% 82% 

Relative employment 
    

 
First post-injury year 89% 84% 83% 85% 87% 
Second post-injury year 91% 84% 84% 88% 89% 
Relative at-injury employment 

    
 

First post-injury year 83% 80% 78% 78% 79% 
Second post-injury year 77% 74% 72% 72% 72% 

SOURCE: 2005–2017 matched WCIS-EDD data. 
NOTE: Sample contains all indemnity claims in analysis sample.  
* Indicates that the second post-injury year results for the 2016–2017 injury cohorts show results for only 2016 
injuries, due to data availability. 

Outcomes for Workers with Permanent Disability Through 2015 

As discussed in Chapter 2, sufficient time has now passed for us to identify and describe the 
earnings of workers with permanent disability who were injured in 2013–2015. We examined 
outcomes for workers with permanent disability using a constant-maturity sample, examining 
outcomes for workers who received permanent disability within 36 months after injury. As a 
result, our analysis of outcomes for permanent disability focus on injury cohorts through 2015, 
where we are able to observe a full 36 months after injury. We conducted some comparisons 
with injured workers who received non-PPD indemnity benefits within 36 months after injury. 

Figure 3.3 shows relative earnings in the second post-injury year for these constant-maturity 
groups. The top line in the figure shows that relative earnings in the second year post-injury have 
remained relatively stable for injured workers with non-PPD indemnity payments, ranging 
between 89 and 91 percent from 2008 to 2015. However, the lower line demonstrates that 
relative earnings for workers with PPD payments have begun to improve in the 2014 and 2015 
injury cohorts. Average relative earnings remained close to 70 percent in 2013 but increased to 
an average of 71 percent over 2014–2015.  
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Figure 3.3. Earnings Loss Trends for Constant-Maturity Indemnity Claims 

 
SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury. 

Table 3.5 shows the results on relative earnings, total employment, and at-injury employment 
for the constant-maturity PPD sample. Relative earnings during the first year post-injury were 68 
percent in 2013–2015, compared with 69 percent in 2010–2012, and 71 percent the second post-
injury year, compared with 72 percent for 2010–2012 injury cohorts. Figure 3.3 suggests that 
these averages may reflect particularly low outcomes in 2013, but an increasing trend in earnings 
began in 2014. Relative total employment also declined by one percentage point during the first 
year post-injury for the 2013–2015 injury cohorts, falling to 73 percent compared to 74 percent 
for the 2010–2012 injury cohorts. However, relative total employment during the second post-
injury year increased to 76 percent for workers injured in 2013–2015, compared with 75 percent 
for 2010–2012 injury cohorts. Relative at-injury employment also declined during the first post-
injury year to 69 percent for the 2013–2015 injury cohorts but remained stable during the second 
post-injury year, at 62 percent. Despite the increasing trend shown in Figure 3.3, the averages for 
the most recent cohorts available (2013–2015) show that although there are signs of 
improvement, total gains for workers with permanent disability were still modest. 
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Table 3.5. Average Earnings Losses and Labor Market Outcomes for Workers with Permanent 
Disability 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 
2013–2015 

Injuries 
2016–2017 

Injuries 
Earnings relative to counterfactual  
First post-injury year 75% 72% 69% 68% N/A 
Second post-injury year 79% 74% 72% 71% N/A 

Relative employment 
    

 
First post-injury year 80% 75% 74% 73% N/A 
Second post-injury year 82% 75% 75% 76% N/A 
Relative at-injury employment 

    
 

First post-injury year 78% 73% 71% 69% N/A 
Second post-injury year 73% 67% 65% 62% N/A 

SOURCE: 2005–2017 matched WCIS-EDD data. 
NOTE: Sample contains a constant-maturity sample of claims where the worker received PPD benefits within 36 
months of injury. 

Discussion 
Overall, these results show signs of improvement for workers injured in 2016 and 2017 

compared with earlier cohorts, particularly for workers with indemnity payments. Overall 
relative earnings remained stable at 92 percent during the first post-injury year for 2016 and 
2017 injury cohorts, and at 93 percent during the second post-injury year for the 2016 injury 
cohort. Average relative earnings increased for workers with indemnity payments by one 
percentage point, to 78 for the first post-injury year (2016 and 2017 cohorts) and 82 percent by 
the end of the second post-injury year (2016 injury cohort), respectively. Relative total 
employment also remained stable for the overall 2016 and 2017 injury cohorts but increased by 
two percentage points, to 87 percent, in the first post-injury year for workers with indemnity 
payments from the 2016 and 2017 injury cohorts, and one percentage point, to 89 percent, in the 
second post-injury year for workers with indemnity payments from the 2016 injury cohort. 
Relative at-injury employment during the first post-injury year was one percentage point higher 
in 2016 and 2017 compared to prior injury cohorts, increasing to 79 percent. Relative earnings at 
the end of the second post-injury year remained stable at 72 percent for the 2016 injury cohort. 
Additionally, we show that there have been modest improvements in outcomes for workers with 
permanent disability, using a constant-maturity sample of claims that received any PPD 
payments within 36 months of injury. In particular, we note improvements in relative earnings 
beginning in 2014.  

While share of workers returning to employment remained steady in the 2016 and 2017 
injury cohorts, the share of workers with at least one year of tenure at their job prior to injury 
continued to decline, to 72 percent. Workers in the 2016 and 2017 injury cohorts had higher 
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wages prior to injury compared with earlier cohorts, which suggests that the gains in relative 
earnings could be due in part to workers in these cohorts returning to relatively higher-paying 
jobs. Other characteristics of workers, including region, industry, and employer size, remained 
relatively stable compared with prior injury cohorts. 

Despite some small signs of improvement, relative earnings for injured workers were still 
markedly lower than they were prior to the Great Recession. Importantly, the monitoring trends 
presented here are not formally adjusted for case mix. Changes in the characteristics of injured 
workers over the business cycle could provide some explanation for the lower relative earnings 
observed in the more recent injury cohorts compared to those injured before the Great Recession. 
Other economic factors, such changes in job turnover rates and workers returning to new jobs 
rather than returning to their at-injury employer, may also play a role. A careful analysis of these 
potential factors is beyond the scope of this interim report, and an assessment of mechanisms 
explaining these trends will be presented in the final policy report planned for this study. 
However, subgroup analyses reported in the following chapter can shed light on the extent to 
which statewide trends were experienced broadly by all injured workers, or whether large shifts 
among particular subgroups drove the overall average. 
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Chapter 4. Labor Market Impacts of Workplace Injury: Differences 
in Earnings Loss Across Groups of Injured Workers Through 2017 

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 and indemnity 
claims, and some preliminary analyses of outcomes for workers with permanent disability 
payments through 2015.  

In this chapter, we estimate trends in earnings loss for various subgroups of interest. The 
estimates reported in this chapter represent an update of all analyses reported in Chapter 4 of our 
second interim report (Dworsky, Rennane, and Broten, 2018b). In this report, we present 
earnings losses during the first year after injury for workers injured in 2016–2017. We also 
estimated trends in earnings losses during the second year after injury for workers injured 
through the end of 2016; statistically significant changes in second-year earnings losses for 
workers injured in 2016 are discussed in this chapter, with supporting tables presented in the 
appendix. In addition to showing trends for all workers with indemnity payments, we also 
discuss earnings loss trends specifically for workers with permanent disability payments who 
were injured during or before 2015. Supporting tables and figures reporting trends for workers 
with permanent disability are also presented in the appendix.  

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 even though these workers can also 
experience significant earnings losses. 
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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 strength of 
economic recovery has been spread 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 
slow 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 solid black line showing the trend in earnings 
losses over time for a particular subgroup. We also plot the average trend in relative earnings for 
all indemnity workers with the thin gray line. As a result, comparing the dark line to the thin gray 
line allows for a comparison of how the subgroup’s earnings losses compare with the average 
worker with indemnity benefits. In cases where the dark line lies above the thin gray line, 
workers in that subgroup have higher relative earnings. And conversely, in cases where the 
darker line lies below the thin line, workers in that subgroup have lower relative earnings than 
the average worker. 

As described in Chapter 2, we also tested for statistically significant differences between 
group-specific trends and overall average trends. These statistical tests tell us whether the change 
in outcomes observed among a particular subgroup of workers was different from the statewide 
average change in outcomes. Given that statewide relative earnings for workers with indemnity 
injuries improved slightly between 2014–2015 and 2016–2017, these tests indicate whether 
particular subgroups improved faster than, slower than, or at about the same rate as the statewide 
average. Technical details and the underlying regression estimates can be found in the appendix. 

Figure 4.1 shows trends in relative earnings by subgroup during the first year after injury for 
the 2016 and 2017 injury cohorts. Workers in education, health care, and public administration 
continued to have significantly higher relative earnings than the average over the entire time 
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frame, while workers in other industries had significantly lower than average relative earnings. 
During the first year after injury, there were no statistically significant changes in relative 
earnings for any industry subgroup for injuries in 2016 and 2017 compared with prior injury 
years. During the second year after injury, relative earnings declined by 1.9 percentage points for 
workers in retail who were injured in 2016. None of the other subgroups experienced statistically 
significant changes in relative earnings during the second year after injury. 

Figure 4.1. Earnings Loss by Industry for Workers with Indemnity Benefits, 2005–2017 Injuries 

 
SOURCE: 2005–2017 matched WCIS-EDD.  
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year 
after injury (1–4 quarters after quarter of injury). Gray line indicates overall average relative earnings for all indemnity 
workers, and black trend line reflects relative earnings for the indicated subgroup. 

The broad trends for industry subgroups for workers with permanent disability are similar to 
the overall trends shown in Figure 4.1 for all workers with indemnity payments. Workers in 
education and public administration had higher relative earnings than the overall statewide 
average for workers with permanent disability, and workers in other industries had lower 
earnings than the statewide average. Though the overall trends are similar, the magnitude of the 
difference from the statewide average varies. For example, on average, relative earnings for 
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workers in transportation and wholesale were 6 and 6.4 percentage points lower than the 
statewide average when comparing all workers with indemnity, and workers in these industries 
with permanent disability had relative earnings 15.9 and 12.8 percentage points lower than the 
overall statewide average for workers with permanent disability. Similar to the relative earnings 
across all workers with indemnity payments, the trends within subgroups remained stable for 
workers with permanent disability. Workers in manufacturing who received permanent disability 
experienced a 3.1-percentage-point decline in relative earnings during 2013–2015 compared with 
prior injury cohorts. However, we did not find any statistically significant changes in relative 
earnings for workers in any of the other industry subgroups for workers with permanent 
disability. 

Figure 4.2 presents trends in relative earnings for indemnity workers by firm size. Overall, 
workers in smaller firms tended to have significantly lower than average earnings, whereas 
workers in the largest firms (with over 5,000 employees) had significantly higher earnings 
throughout the decade considered here. There were no statistically significant changes in the 
trend for relative earnings in any of the firm size subgroups during the first post-injury year (for 
2016 and 2017 injuries) or during the second post-injury year (for 2016 injuries only). As shown 
in Figure A.3b in the appendix, workers with permanent disability had similar overall trends by 
firm size, with lower relative earnings compared to the statewide average in smaller firms, and 
higher relative earnings than the statewide average in larger firms. However, relative earnings in 
firms with over 5,000 employees declined by 1.6 percentage points for workers with permanent 
disability injured between 2013 and 2015. On the other hand, relative earnings for permanently 
disabled workers at firms with 1,001–5,000 employees increased by 2.1 percentage points for the 
2013–2015 injury cohorts. 
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Figure 4.2. Earnings Loss by Firm Size for Workers with Indemnity Benefits, 2005–2017 Injuries 

 

SOURCE: 2005–2017 matched WCIS-EDD. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year 
after injury (1–4 quarters after quarter of injury). Gray line indicates overall average relative earnings for all indemnity 
workers, and black trend line reflects 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 that over the entire time frame considered here, workers in the second pre-
injury wage quartile experienced the lowest relative earnings in the first year after injury, ranging 
69 and 75 percent between 2005 and 2017. Workers in the top wage quartile experienced the 
highest relative earnings, ranging between 79 and 86 percent. Workers in the first and third wage 
quartile fall in between these two extremes, though workers in the first wage quartile 
experienced the largest decline in wages during the Great Recession. Relative earnings during 
the first year after injury did increase by 2.3 percentage points for workers in the lowest wage 
quartile injured in 2016 and 2017, though there were no statistically significant changes in 
relative earnings during the second post-injury year for 2016 injuries.  
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Figure 4.3. Earnings Loss by Pre-Injury Earnings Quartile for Workers with Indemnity Benefits, 
2005–2017 Injuries 

  
SOURCE: 2005–2017 matched WCIS-EDD. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year 
after injury (1–4 quarters after quarter of injury). 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 A.4c in the appendix shows that the gap in relative earnings between wage quartiles is 
substantially larger for workers with permanent disability. Workers with permanent disability in 
the top wage quartile had relative earnings between 80 and 90 percent between 2005 and 2015, 
while workers in the lowest two wage quartiles had relative earnings ranging between 50 and 60 
percent, approximately a 30-percentage-point difference. Relative earnings for workers with PPD 
in the lowest wage quartile began to improve, increasing by four percentage points for workers 
injured between 2013 and 2015 relative to prior cohorts. There were no statistically significant 
changes in relative earnings for workers with PPD in the other wage quartiles.  

Figure 4.4 displays trends for injured workers based on whether they had worked in the same 
job for at least one year or less at the time of injury. Workers with longer job tenure had higher 
relative earnings during the first year after injury, ranging from a high of 83 percent in 2005 to a 
low of 77 percent during the Great Recession. Relative earnings for lower-tenured workers were 
approximately eight percentage points lower on average, with some convergence after the Great 
Recession. We did not find evidence of a statistically significant trend break in relative earnings 
for either high- or low-tenured workers during the first or second year after injury for the 2016–
2017 or 2016 injury cohorts, respectively. However, relative earnings for workers with PPD who 
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had less than one full year of tenure at the time of injury increased by 2.1 percentage points in 
2013–2015. 

Figure 4.4. Earnings Loss by Job Tenure at Injury for Workers with Indemnity Benefits, 2005–2017 
Injuries 

 
SOURCE: 2005–2017 matched WCIS-EDD.  
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year 
after injury (1–4 quarters after quarter of injury). Sample contains all indemnity workers in the analysis sample. 

Earnings Loss Trends by Type of Injury 
We next display trends in earnings losses based on characteristics of the workers’ injuries. 

Figure 4.5 shows separate trends in relative earnings based on the nature of injury. Most notably, 
relative earnings for workers with cumulative injuries were, on average, 11 percentage points 
lower than relative earnings for the average worker with indemnity benefits during the first year 
after injury, and 14 percentage points lower during the second year after injury. The trend 
remained relatively flat for workers with cumulative injuries through the 2016 and 2017 injury 
cohorts. Workers with multiple injuries also experienced lower relative earnings, with a 
noticeable deviation from the average worker during the Great Recession that has remained 
relatively flat since the beginning of 2013. Workers with injuries of a specific nature experienced 
relative earnings one percentage point higher over the entire time frame, and workers with other 
injuries had relative earnings 5.4 percentage points higher on average. Despite the higher overall 
level for workers with specific injuries, the regression results in Table A.9d show a very small 
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but significant decline in relative earnings during the first year after injury for workers with 
injuries of a specific nature in 2016 and 2017. We did not detect any statistically significant 
breaks in the relative earnings during the first year after injury for any of the other subgroups, or 
any statistically significant changes in relative earnings for any of the injury subgroups during 
the second year after injury. Overall trends in relative earnings follow a similar pattern for 
workers with permanent disability, and there were no statistically significant changes in relative 
earnings for workers with PPD who were injured in 2013–2015 compared to earlier cohorts. 

Figure 4.5. Earnings Loss by Nature of Injury for Workers with Indemnity Benefits, 2005–2017 
Injuries 

 
SOURCE: 2005–2017 matched WCIS-EDD. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year 
after injury (1–4 quarters after quarter of injury). Gray line indicates overall average relative earnings for all indemnity 
workers, and black trend line reflects relative earnings for the indicated subgroup. 

Figure 4.6 shows relative earnings trends separately by body part of injury. Workers with 
injuries to the ears, eyes, face and upper and lower extremities had significantly higher relative 
earnings during the first year after injury over the entire time frame, and workers with injuries to 
the head, neck, trunk, and those with multiple injuries had significantly lower earnings over the 
entire decade. Relative earnings during the first year after injury increased by 1.7 percentage 
points for workers with multiple injuries in 2016 and 2017, and there was a small but statistically 
significant decline in relative earnings during the first year after injury for workers with injuries 
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to upper extremities. There were no statistically significant changes in the relative earnings two 
years after injury for any of the injury subgroups for workers injured in 2016 or for workers with 
permanent disability in 2013–2015.  

Figure 4.6. Earnings Loss by Body Part of Injury for Workers with Indemnity Benefits, 2005–2017 
Injuries 

 
SOURCE: 2005–2017 matched WCIS-EDD. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (1–4 quarters after quarter of injury). Gray line indicates overall average relative earnings for all indemnity 
workers, and black trend line reflects relative earnings for the indicated subgroup. 

Regional Differences in Earnings Loss Trends 
Figure 4.7 presents trends in earnings losses by DWC region. Overall, workers in northern 

regions of the state, including the Bay Area, Sacramento Valley, and Eastern Sierras, had 
significantly higher relative earnings, while workers in southern regions of the state, including 
Los Angeles and Inland Empire, received significantly lower relative earnings. Two exceptions 
to this general rule are the fact that workers from North State–Shasta had significantly lower 
earnings relative to the average worker over the entire time frame, and workers in San Diego had 
significantly higher earnings relative to the average worker over the entire time frame. Despite 
these overall trends, relative earnings in the first year after injury increased in Los Angeles by 
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2.1 percentage points, and they declined by 1.9 percentage points in the Bay Area. The increase 
in relative earnings in Los Angeles persists in the second year after injury for workers injured in 
2016, but there is not a statistically significant decline in earnings for injured workers in the Bay 
Area during the second year after injury. However, relative earnings during the second year after 
injury declined by 2 percentage points for all workers with indemnity payments in the Central 
Valley who were injured in 2016. By contrast, relative earnings for workers with permanent 
disability benefits in the Central Valley increased by 3 percentage points for the 2014 and 2015 
injury cohorts.  

Figure 4.7. Earnings Loss by Region for Workers with Indemnity Benefits, 2005–2017 Injuries 

 
SOURCE: 2005–2017 matched WCIS-EDD. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year 
after injury (1–4 quarters after quarter of injury). Gray line indicates overall average relative earnings for all indemnity 
workers, and black trend line reflects relative earnings for the indicated subgroup. 

Cumulative Injuries in Southern California 
As in the prior monitoring reports for injuries in 2013 and 2014–2015, one of the most 

striking patterns is the low relative earnings for workers with cumulative injuries. This fact, 
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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 earning trends for workers with and without cumulative injuries, separately for workers 
in Southern California and in other parts of the state. 

Similar to Figure 4.5, Figure 4.8 demonstrates that workers with cumulative injuries had 
significantly lower relative earnings than the average injured worker across the entire state. 
However, the difference between relative earnings for workers with and without cumulative 
injuries was twice as large for workers in Southern California: Relative earnings were nearly 20 
percentage points lower for workers in Southern California, compared with 9.5 percentage points 
lower for workers with cumulative injuries in the rest of the state. However, we note that there 
have been statistically significant improvements for workers with cumulative injuries in 
Southern California: Relative earnings increased by an average of 3.8 percentage points during 
the first year after injury for workers injured in 2016 and 2017, and by 2.7 percentage points 
during the second year after injury for workers injured in 2016. Relative earnings also improved 
for workers with permanent disability and cumulative injuries, increasing by 3.8 percentage 
points in the second year after injury for workers injured in 2014 and 2015. 
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Figure 4.8. Earnings Loss by Cumulative Injury and Southern California Residence, 2005–2017 
Injuries 

 
SOURCE: 2005–2017 matched WCIS-EDD. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the first full year 
after injury (1–4 quarters after quarter of injury). Gray line indicates overall average relative earnings for all indemnity 
workers, and black trend line reflects relative earnings for the indicated subgroup. 

Discussion 
Overall, our subgroup analysis leads to several conclusions. First, the level differences for 

workers with different employer, job, or injury characteristics are quite persistent over time. 
Second, for most subgroups, there has been a slow and steady improvement in relative earnings 
for workers in injury cohorts following the Great Recession. With little exception, injured 
workers with indemnity benefits in the 2016 and 2017 injury cohorts have continued to follow 
the overall trend of workers in earlier cohorts. Workers who experience cumulative injuries, 
particularly those in Southern California, continued to fare markedly worse than the average 
worker. 

However, there have been some improvements for injured workers in some of the most 
vulnerable groups, including workers in Southern California regions in general and, more 
specifically, those with cumulative trauma. There have also been some improvements for 
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workers with permanent disability and workers with low job tenure and low pre-injury wages, 
both among all indemnity workers (injuries in 2016 and 2017) and workers with permanent 
disability (injuries in 2014 and 2015). 
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Chapter 5. Conclusion 

This report provides updated estimates of post-injury labor market outcomes for California 
workers who filed workers’ compensation claims for injuries in 2016 and 2017. Overall, 
earnings losses for 2016 and 2017 injuries are very similar to the patterns observed for injuries in 
2013–2015. During the first year after injury, workers injured in 2016 and 2017 earned 92 
percent of what they would have earned if the injury had not taken place, which is also similar to 
relative earnings in the first post-injury year for prior injury cohorts. In the second year after the 
injury, workers (including both those with minor, medical-only injuries and those with indemnity 
benefits) injured in 2016 earned 93 percent of what they would have if the injury had not taken 
place. Relative earnings for workers with indemnity payments did increase for injured workers in 
2016 and 2017. Relative earnings in the first year after injury increased by one percentage point, 
to 78 percent, for injured workers in 2016 and 2017 and increased by one percentage point, to 82 
percent, in the second year after injury for 2016 injuries. In the final policy report, we will update 
our measures of relative earnings in the second year after injury for 2017 injuries. 

The similarity of outcomes to those observed among workers injured in prior years is not 
surprising when we consider that case mix (in terms of demographics, region, body part, and 
nature of injury) was also largely stable. There was a small decline in the share of injured 
workers living in Los Angeles, a small decline in the share of injured workers coming from very 
small employers, and some slight shifts in industry, with fewer injured workers coming from 
public administration and retail. Some notable changes in case mix for 2016 and 2017 include an 
increase in the average pre-injury weekly wage and a decline in the share of workers who had 
worked in their current job for at least one year at the time of injury. Given that the overall case 
mix remained stable, the increase in pre-injury average weekly wages appears to reflect the fact 
that workers in 2016 and 2017 came from higher-paying jobs rather than reflecting other changes 
in case mix, such as a higher share of workers from higher-paying industries or regions of the 
state with higher earnings.  

In addition to these trends for overall injured workers in 2016 and 2017, we examined trends 
across a variety of subgroups. In particular, relative earnings for workers with cumulative 
injuries in Southern California increased significantly in 2016 and 2017. Relative earnings in the 
first year after injury increased by 3.8 percentage points in 2016 and 2017 compared with prior 
years. Similarly, relative earnings for cumulative injuries in Southern California increased by 2.7 
percent in the second year after injury for workers injured in 2016. Given that workers with 
cumulative injuries in Southern California have traditionally experienced particularly poor 
outcomes after injury, these increases in relative earnings indicate signs of improvement for this 
particularly vulnerable group of workers. 
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Finally, for the first time in this series of reports, we are able to analyze outcomes for a 
constant-maturity sample of workers with permanent disability, through injury dates in 2015. 
Again, there may be signs of improvement for workers with permanent disability. After relative 
earnings in the second year after injury reached a low of 70 percent in 2013, relative earnings 
increased to 71 percentage points in 2014 and 2015. Workers with cumulative injuries in 
Southern California who received PPD also saw an increase in relative earnings in the second 
year after injury: Relative earnings increased by 3.8 percentage points for injured workers in 
2013–2015, compared with prior cohorts. Because of the long follow-up period required to 
analyze outcomes for permanent disability, we caution that these outcomes are preliminary and 
will be analyzed in detail again in the final policy report. Still, the preliminary gains in relative 
earnings for workers with permanent disability may be a sign of improving outcomes for workers 
who tend to experience the most economic hardship after injury. 

In sum, while overall wage losses have remained relatively constant through 2017, the 
findings show signs that relative earnings are beginning to increase for workers most affected by 
workplace injury: workers with indemnity payments, cumulative trauma, and permanent 
disability. Still, the overall gains are modest, and relative earnings remain lower than they were 
in the years prior to the Great Recession, suggesting that injured workers have not yet 
experienced the full benefits of the economic expansion. In the final policy report, we plan to 
conduct a careful analysis to understand how the broader economic trends observed in California 
may differentially affect injured workers. The final policy report will also analyze the 
characteristics of workers in particularly affected subgroups, such as workers with cumulative 
trauma in Southern California, and assess what the changes in relative earnings (or lack thereof) 
mean for benefit adequacy in the system. 
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Appendix: Methods and Supplementary Results 

Matching Methods and Validation 
In this analysis, we employed 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: 4, 3, 
2, 1, or 0 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. 

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 5, 3, or 1. 

When modifying the screening conditions, we faced 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 were 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 
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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. To evaluate the quality of our match, we produced 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, with 𝑖𝑖 indexing injured workers and 𝑡𝑡Y denoting the quarter of injury for 
injured worker 𝑖𝑖: 
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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; average absolute 
imbalance and average elementwise absolute imbalance are included for completeness and for 
comparison to previous RAND studies. Across the four time periods examined here, the average 
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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. 

Table A.1. Percentage Matched by At-Injury Firm Tenure 

At-Injury Tenure 
% 

Matched 
0 quarters 64 

1 quarter 70 

2 quarters 70 
3 quarters 69 

4 quarters 93 

Table A.2. Percentage Matched by Firm Size 

Firm Size % Matched 
1–10 employees 22 
11–50 employees 53 
51–100 employees 69 
101–500 employees 84 
501–1,000 employees 93 
1,001–5,000 employees 96 
More than 5,000 employees 98 

Table A.3a. Balance Statistics by Injury Cohort 

Imbalance 
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013–2015 

Injuries 
2016–2017 

Injuries 
Average 0.96% 1.16% 0.63% 0.42% 0.48% 
Average absolute 5.26% 5.28% 3.94% 3.79% 3.96% 
Average elementwise 
absolute 12.07% 11.04% 9.69% 10.20% 10.63% 

Table A.3b. Back-Cast Balance Statistics by Injury Cohort 

Imbalance 
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013–2015 

Injuries 
2016–2017 

Injuries 
Average –0.54% 0.04% –0.16% –0.59% –0.80% 
Average absolute 21.70% 20.86% 18.73% 19.07% 19.74% 
Average elementwise 
absolute 26.16% 25.24% 22.67% 22.97% 23.68% 
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Table A.3c. Overall Imbalance 

Time Period Average Average Absolute Average Elementwise Absolute 
Match window    
(1–4Q before injury) 0.74% 4.48% 10.79% 
Second pre-injury year    
(5–8Q before injury) –0.41% 20.09% 24.23% 

Sample Construction and Weighting 

We applied several restrictions to our final analysis sample. First, 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 have a 
good record filing SROIs. Second, we selected only those observations for which we have 
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 CPI-adjusted injured worker earnings in each quarter relative to injury; second, we 
took the minimum value across quarters. Our final outlier threshold was $68,249 per quarter, 
which applied to 1.3 percent of all observations with matched earnings histories.  

Our sample construction differs somewhat from previous work, which accounts in part for 
the minor discrepancies between earnings loss results presented here and those reported in 
previous analyses. 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 we defined 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 1.177, and the largest is 21.3. 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 1.118, and the maximum value is 10. The average final weight, defined as the product of the 
match weight and the claims administrator weight, is 1.311, and its maximum value is 42.60. 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  

(after removing 
outliers) 

% female 0.42 0.42 0.42 0.43 0.45 0.44 
Average age 40.45 40.31 40.34 40.27 40.95 40.73 
Weekly wage 706.16 689.84 688.71 696.19 720.91 671.97 
Self-insured 0.33 0.31 0.32 0.32 0.36 0.34 
       
EDD pre-injury 
earnings n.a. n.a. n.a. 44,695.5 45,798.71 42,080.23 
2005 785,140 701,323 616,922 521,819 411,402 571,281 
2006 779,604 682,082 592,274 501,464 399,300 564,008 
2007 750,511 651,775 570,221 483,102 385,645 547,799 
2008 693,776 607,451 531,881 449,112 366,514 501,288 
2009 608,775 539,842 477,203 400,175 335,520 436,322 
2010 608,557 544,348 474,775 394,815 333,400 426,021 
2011 601,633 539,964 474,549 401,077 353,439 427,580 
2012 615,079 550,755 484,566 411,222 366,079 439,027 
2013 616,420 554,918 481,978 411,905 362,059 444,017 
2014 636,627 571,352 486,482 413,903 367,000 454,280 
2015 646,969 579,166 449,303 377,720 335,671 415,577 
2016 659,235 576,559 442,281 366,304 335,915 407,682 
2017 687,076 596,513 462,436 376,656 356,786 417,042 
              
1–10 
employees n.a. n.a. n.a. 3.6% 0.91% 3.5% 
11–50 
employees n.a. n.a. n.a. 10.1% 6.25% 9.9% 
51–100 
employees n.a. n.a. n.a. 6.8% 5.51% 6.7% 
101–500 
employees n.a. n.a. n.a. 19.1% 18.72% 18.8% 
501–1,000 
employees n.a. n.a. n.a. 8.9% 9.64% 8.8% 
1,001–5,000 
employees n.a. n.a. n.a. 22.8% 25.62% 23.1% 
More than 
5,000 
employees n.a. n.a. n.a. 28.8% 32.97% 29.2% 
       
N (unweighted) 8,689,402 7,696,048 6,544,871 5,509,274 4,708,730 6,051,924 
% of previous 
column 
retained  89% 85% 84% 85%  
Mean weight     1.176 1.31 
Max weight         21.26087 42.60 

Additional Estimation Details 

The figures in the body of this report display trends in earnings loss between 2005 and 2017 
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 five time 
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periods: 2005–2007, 2008–2009, 2010–2012, 2013–2015, and 2016–2017. Coefficient estimates 
for this model are shown in Table A.8. We estimated changes in the level of relative earnings 
across the five time periods using the following specification: 

Relative	Earningsa = 𝛼𝛼 + ∑ 𝛽𝛽aG
d<e 𝟏𝟏{Calendar	quarter	of	𝑞𝑞 = 𝑟𝑟} +

𝛽𝛽Y:𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2008} +
𝛽𝛽FY𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2010} +
𝛽𝛽Fq𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2013} +
𝛽𝛽Fs𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2016} + 𝜀𝜀a

       (1) 

In this model, 𝛼𝛼 is a constant term, and the 𝛽𝛽a are quarter-specific intercepts, which are 
included to control for seasonality in labor market outcomes by injury date. The primary 
coefficients of interest are 𝛽𝛽Y:, 𝛽𝛽FY, 𝛽𝛽Fq, and 𝛽𝛽Fs, which capture the difference in the average 
level of relative earnings from the level in the preceding time period. For example, 𝛽𝛽Y: captures 
the seasonally adjusted difference in relative earnings between workers injured in 2008–2009 
and workers injured in 2005–2007, while 𝛽𝛽FY captures the seasonally adjusted difference in 
relative earnings between workers injured in 2010–2012 and 2008–2009. 2005–2007 injuries are 
included in the analysis as a base period, so no coefficients are reported for these injury dates in 
the tables below: The regression estimates serve to provide a framework for statistical inference 
on changes over time in earnings losses. 𝜀𝜀a 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. The 2013 break point allows us to test whether the 
data on 2013 injuries collected for the previous monitoring study shows significantly different 
earnings losses from those observed in the 2010–2012 post-recession period. Finally, the 2016 
break point tests whether there were significantly different earnings losses for workers in the new 
cohorts for this monitoring report.  

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

Relative	Earningsv,a = 𝜇𝜇a + ∑ 𝛽𝛽xy
x<F 𝟏𝟏{Group𝑘𝑘 = 𝑔𝑔} + 𝜀𝜀v,a      (2) 

Because there is no natural base group or excluded category, we compared each group to the 
overall average. For example, we examined 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 tested whether any subgroups exhibit changes in earnings loss that behave 
differently from the overall average with the following regression: 
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Relative	Earningsv,a = 𝛼𝛼 + ∑ 𝛽𝛽aG
d<e 𝟏𝟏{Calendar	quarter	of	𝑞𝑞 = 𝑟𝑟} +

𝛽𝛽Y:𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2008} +
𝛽𝛽FY𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2010} +
𝛽𝛽Fq𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2013} +
𝛽𝛽Fs𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2016} +
∑ =y

x 𝛽𝛽x,Y:𝟏𝟏{Group	𝑘𝑘 = 𝑔𝑔}𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2008} +
∑ 𝛽𝛽x,FYy

x 𝟏𝟏{Group	𝑘𝑘 = 𝑔𝑔}𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2010} +
∑ 𝛽𝛽x,Fqy

x 𝟏𝟏{Group	𝑘𝑘 = 𝑔𝑔}𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2013} +
∑ 𝛽𝛽x,Fsy

x 𝟏𝟏{Group	𝑘𝑘 = 𝑔𝑔}𝟏𝟏{Calendar	year	of	𝑞𝑞 >= 2016} + 𝜀𝜀v,a

(3) 

As in our model for statewide trend breaks, the regression coefficients capture changes in the 
level of relative earnings from the previous time period. Injuries in 2008–2009 are compared 
with 2005–2007 injuries, 2010–2012 injuries are compared with 2008–2009 injuries, 2013–2015 
injuries are compared with 2010–2012 injuries, and 2016–2017 injuries are compared with 
2013–2015 injuries. The group-specific trend break coefficients capture whether the difference in 
relative earnings between each group and the statewide average changed relative to the previous 
time period. For example, 𝛽𝛽x,Fs for g = “Construction” would tell us whether the gap between 
construction worker outcomes and the statewide average was different in 2016–2017 than it was 
in 2013–2015. Given that statewide average outcomes improved slightly between 2013–2015 
and 2016–2017, a positive value of 𝛽𝛽x,Fs would tell us that outcomes for group g improved 
faster than the statewide average, while a negative value would tell us that outcomes declined or 
improved slower than the statewide average. 

We used 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 2 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, so uncorrected inference 
would run a high risk of identifying false positives (i.e., Type I errors) in terms of group 
differences.  

Supplementary Results 
Tables A.5–A.6 repeat Tables 3.2–3.3 in the text but restrict the sample to workers with 

indemnity claims (as indicated in the table title) rather than all claims. Tables A.7–A.9 present 
the regression coefficients from the trends and statistical significance that are discussed in the 
text. Table A.7 presents estimates of statewide changes in relative earnings and thus provides an 
assessment of the statistical significance of trends for indemnity injuries presented in Figure 3.2. 
Table A.8 presents estimates of the long-run differences in relative earnings between subgroups 
examined in Chapter 4 and statewide average outcomes. Table A.9 presents estimates of group-
specific trend break coefficients. These figures are included for completeness and for the interest 
of technically inclined readers, but we do not discuss them in this appendix since we have 



  59 

already highlighted the key findings in Chapters 3 and 4. Figures A.1 and A.2 show employment 
trends and post-injury employment trends at the firm of injured workers with indemnity claims 
only. Figures A.3 show trend plots by subgroup for injuries receiving PPD benefits within a 36-
month period after the injury date. 

Table A.5. Demographic Characteristics of Injured Workers with Indemnity Claims 

  
  

Year of Injury 
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013–2015 

Injuries 
2016–2017 

Injuries 
Demographics 
Female 39% 41% 43% 42% 41% 
Age 42.04 42.80 43.38 43.70 43.58 
Weekly wage 
(mean) 805.29 781.95 748.51 746.44 830.71 
Weekly wage 
(median) 686.63 659.73 609.87 599.29 665.80 
Self-insured status 33% 31% 31% 31% 33% 
Region 
Bay Area 18% 19% 18% 19% 20% 
Central Coast 7% 6% 6% 6% 6% 
Central Valley 12% 12% 12% 12% 11% 
Eastern Sierra 2% 2% 2% 2% 2% 
Inland Empire 18% 19% 20% 20% 19% 
Los Angeles 27% 26% 26% 26% 26% 
N. Sacramento 
Valley 2% 2% 2% 1% 1% 
North State - 
Shasta 3% 2% 2% 2% 2% 
Sacramento Valley 5% 5% 4% 4% 5% 
San Diego 7% 7% 8% 8% 7% 
Nature of Injury 
Specific injuries 87% 87% 86% 86% 88% 
Fracture 6% 6% 6% 6% 6% 
Sprain/strain 40% 41% 42% 41% 39% 
Cumulative 9% 8% 9% 9% 7% 
Body Part 
Back 18% 18% 18% 18% 17% 
Lower extremity 22% 22% 21% 22% 23% 
Upper extremity 32% 33% 33% 33% 34% 
Multiple body parts 13% 13% 13% 13% 13% 
Benefit Receipt 
PPD 51% 55% 54% 47% 34% 
TTD 83% 82% 83% 83% 84% 
Any indemnity 100% 100% 100% 100% 100% 
SOURCE: 2005–2017 matched WCIS-EDD data. Sample contains injury claims with indemnity claims. 
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Table A.6. Firm and Employment Characteristics of Injured Workers with Indemnity Claims 

  
Year of Injury 

2005–2007 2008–2009 2010–2012 2013–2015 2016–2017 
Industry 
Manufacturing 11% 10% 9% 9% 9% 
Transportation/warehousing 6% 6% 6% 6% 7% 
Health care 9% 10% 11% 11% 11% 
Public administration 13% 11% 11% 10% 11% 
Administrative/support 
services 6% 6% 6% 7% 8% 

Temporary/PEO 2% 2% 2% 3% 4% 
Agriculture 3% 3% 3% 4% 4% 
Retail 13% 13% 13% 13% 11% 
Accommodations/food 
services 5% 6% 7% 8% 8% 

Construction 8% 7% 5% 6% 6% 
Education 7% 7% 8% 9% 10% 
Wholesale 5% 5% 5% 5% 5% 
Other 14% 16% 16% 12% 11% 
Firm Size 
1–10 employees 5% 6% 5% 5% 3% 
11–50 employees 12% 12% 12% 12% 12% 
51–100 employees 7% 7% 7% 7% 7% 
101–500 employees 19% 19% 19% 19% 20% 
501–1,000 employees 8% 8% 9% 9% 9% 
1,001–5,000 employees 20% 21% 23% 23% 23% 
Over 5,000 employees 28% 27% 26% 25% 26% 
Tenure 
One year or more at time of 
injury 73% 78% 79% 76% 74% 

SOURCE: 2005–2017 WCIS. Sample contains all indemnity claims in the analysis sample. 
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Table A.7. Aggregate Changes in Relative Earnings 

Injury Date 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
Year >= 2008 –0.0272 –0.0325 –0.053 –0.0607  

(0.0055) (0.0073) (0.0073) (0.0092)  
[0.0000]** [0.0001]** [0.0000]** [0.0000]** 

Year >= 2010 –0.0176 –0.0265 –0.0055 –0.0163  
(0.0055) (0.0077) (0.0064) (0.0089)  

[0.0022]** [0.0013]** [0.3956] [0.0747] 

Year >= 2013 0.0006 –0.0164 0.0171 –0.007  
(0.0026) (0.0050) (0.0031) (0.0051)  
[0.8269] [0.0022]** [0.0000]** [0.1783] 

Year >= 2016 0.0115 
 

0.0062 
 

 
(0.0029) 

 
(0.0038) 

 
 

[0.0003]** 
 

[0.1131] 
 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.8a. Permanent Differences in Relative Earnings by Firm Size Category 

Firm Size 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
1–10 employees –0.1064 –0.2013 –0.0871 –0.181  

(0.0055) (0.0080) (0.0068) (0.0117)  
[0.0000]** [0.0000]** [0.0000]** [0.0000]** 

11–50 employees –0.0693 –0.1544 –0.0631 –0.1457  
(0.0021) (0.0033) (0.0025) (0.0036)  

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

51–100 employees –0.0501 –0.1269 –0.0465 –0.1234  
(0.0021) (0.0037) (0.0034) (0.0048)  

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

101–500 employees –0.0258 –0.0719 –0.0285 –0.0782  
(0.0012) (0.0029) (0.0019) (0.0028)  

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

501–1,000 employees 0.0044 –0.0119 –0.0026 –0.0222  
(0.0018) (0.0041) (0.0022) (0.0035)  

[0.0176]** [0.0055]** [0.2421] [0.0000]** 

1,001–5,000 employees 0.0147 0.0154 0.0107 0.0138  
(0.0011) (0.0024) (0.0013) (0.0029)  

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

Over 5,000 employees 0.0397 0.0831 0.0395 0.0805  
(0.0012) (0.0020) (0.0017) (0.0020)  

[0.0000]** [0.0000]** [0.0000]** [0.0000]** 
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. PPD (CM) indicates 
injuries with PPD claims on a constant-maturity sample. Sample for one-year indemnity injuries includes injuries 
through 2017. Sample for two-year indemnity injuries includes injuries through 2016. 
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Table A.8b. Permanent Differences in Relative Earnings by Industry of Injury 

Industry 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
Accommodations/food services –0.0184 –0.1329 –0.0035 –0.1324  

(0.0024) (0.0049) (0.0039) (0.0075)  
[0.0000]** [0.0000]** [0.3779] [0.0000]** 

Administrative/support services –0.0587 –0.1413 –0.0391 –0.1238  
(0.0041) (0.0061) (0.0052) (0.0063)  

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

Agriculture –0.028 –0.1304 0.0058 –0.0867  
(0.0039) (0.0078) (0.0043) (0.0095)  

[0.0000]** [0.0000]** [0.1840] [0.0000]** 

Construction –0.1103 –0.2235 –0.0733 –0.1825  
(0.0034) (0.0054) (0.0052) (0.0076)  

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

Education 0.117 0.1491 0.0792 0.0989  
(0.0019) (0.0040) (0.0026) (0.0055)  

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

Health care 0.0152 –0.0344 0.0049 –0.0433  
(0.0018) (0.0039) (0.0024) (0.0042)  

[0.0000]** [0.0000]** [0.0423] [0.0000]** 

Manufacturing –0.0641 –0.0816 –0.0846 –0.1104  
(0.0021) (0.0030) (0.0026) (0.0036)  

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

Other –0.0193 –0.0495 –0.019 –0.0542  
(0.0015) (0.0025) (0.0019) (0.0031)  

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

Public administration 0.0847 0.15 0.0736 0.1421  
(0.0020) (0.0016) (0.0026) (0.0017)  

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

Retail –0.0683 –0.1436 –0.0692 –0.1454  
(0.0026) (0.0045) (0.0035) (0.0051)  

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

Transportation/warehousing –0.0605 –0.1594 –0.0054 –0.0679  
(0.0031) (0.0040) (0.0034) (0.0056)  

[0.0000]** [0.0000]** [0.1168] [0.0000]** 

Wholesale –0.0647 –0.1286 –0.0748 –0.1364  
(0.0021) (0.0041) (0.0028) (0.0043)  

[0.0000]** [0.0000]** [0.0000]** [0.0000]** 
NOTE: 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. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.8c. Permanent Differences in Relative Earnings by Region 

Region 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
Bay Area 0.024 0.0044 0.0284 0.0101  

(0.0020) (0.0041) (0.0024) (0.0040)  
[0.0000]** [0.2928] [0.0000]** [0.0157] 

Central Coast 0.0006 –0.0034 –0.0021 –0.0075  
(0.0020) (0.0036) (0.0027) (0.0038)  
[0.7487] [0.3571] [0.4325] [0.0552] 

Central Valley –0.0098 –0.0248 –0.0052 –0.0179  
(0.0018) (0.0039) (0.0023) (0.0047)  

[0.0000]** [0.0000]** [0.0274] [0.0004]** 

Eastern Sierra Foothills 0.0171 0.0492 0.0195 0.0481  
(0.0043) (0.0051) (0.0055) (0.0075)  

[0.0002]** [0.0000]** [0.0010]** [0.0000]** 

Inland Empire –0.0224 –0.0125 –0.021 –0.0112  
(0.0012) (0.0023) (0.0019) (0.0030)  

[0.0000]** [0.0000]** [0.0000]** [0.0006]** 

Los Angeles –0.0086 0.0023 –0.0129 –0.0018  
(0.0023) (0.0042) (0.0023) (0.0039)  

[0.0005]** [0.5827] [0.0000]** [0.6496] 

N. Sacramento Valley –0.0014 –0.0259 –0.015 –0.0447  
(0.0061) (0.0093) (0.0070) (0.0091)  
[0.8147] [0.0077]** [0.0365] [0.0000]** 

North State–Shasta –0.0098 –0.0096 –0.0252 –0.0292  
(0.0044) (0.0070) (0.0049) (0.0076)  
[0.0320] [0.1782] [0.0000]** [0.0004]** 

Sacramento Valley 0.0278 0.0344 0.0269 0.0343  
(0.0037) (0.0050) (0.0043) (0.0055)  

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

San Diego 0.0087 0.0073 0.0104 0.0083  
(0.0026) (0.0056) (0.0037) (0.0063)  

[0.0015]** [0.1961] [0.0070]** [0.1990] 
NOTE: 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. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.8d. Permanent Differences in Relative Earnings by Nature of Injury 

Nature of Injury 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
Cumulative –0.1118 –0.0749 –0.1481 –0.1175  

(0.0026) (0.0031) (0.0034) (0.0034)  
[0.0000]** [0.0000]** [0.0000]** [0.0000]** 

Multiple –0.033 0.0066 –0.0543 –0.0149  
(0.0053) (0.0085) (0.0065) (0.0092)  

[0.0000]** [0.4410] [0.0000]** [0.1141] 

Other 0.085 0.1531 0.0544 0.1248  
(0.0050) (0.0070) (0.0061) (0.0084)  

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

Specific 0.0119 0.0057 0.0176 0.0127  
(0.0006) (0.0008) (0.0007) (0.0009)  

[0.0000]** [0.0000]** [0.0000]** [0.0000]** 
NOTE: 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. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
  



  66 

Table A.8e. Permanent Differences in Relative Earnings by Body Part of Injury 

Body Part of Injury 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
Ears/hearing 0.054 0.1233 –0.0497 0.0007  

(0.0091) (0.0095) (0.0104) (0.0139)  
[0.0000]** [0.0000]** [0.0000]** [0.9604] 

Eyes 0.1466 0.1918 0.1358 0.1881  
(0.0054) (0.0077) (0.0076) (0.0108)  

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

Face 0.0542 0.0543 0.0511 0.0566  
(0.0049) (0.0073) (0.0064) (0.0089)  

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

Head –0.045 –0.09 –0.0611 –0.0991  
(0.0056) (0.0078) (0.0061) (0.0089)  

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

Lower extremities 0.0227 0.0238 0.0507 0.0646  
(0.0011) (0.0017) (0.0016) (0.0024)  

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

Multiple –0.0597 –0.0308 –0.0863 –0.0611  
(0.0029) (0.0036) (0.0037) (0.0038)  

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

Neck –0.0487 –0.0351 –0.0744 –0.0586  
(0.0034) (0.0049) (0.0043) (0.0055)  

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

Trunk –0.0063 –0.0355 –0.0195 –0.0523  
(0.0014) (0.0023) (0.0015) (0.0024)  

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

Upper extremities 0.0143 0.0225 0.0226 0.0269  
(0.0009) (0.0012) (0.0013) (0.0019)  

[0.0000]** [0.0000]** [0.0000]** [0.0000]** 
NOTE: 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. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.8f. Permanent Differences in Relative Earnings by Quartile of Pre-injury Earnings 

Quartile of Earnings 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
1st pre-injury wage quartile –0.0438 –0.1721 –0.0138 –0.155  

(0.0035) (0.0052) (0.0033) (0.0051)  
[0.0000]** [0.0000]** [0.0001]** [0.0000]** 

2nd pre-injury wage quartile –0.0629 –0.1446 –0.0743 –0.1671  
(0.0012) (0.0023) (0.0021) (0.0029)  

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

3rd pre-injury wage quartile –0.0198 –0.0561 –0.0241 –0.0597  
(0.0010) (0.0015) (0.0013) (0.0021)  

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

4th pre-injury wage quartile 0.0381 0.0788 0.0376 0.0806  
(0.0007) (0.0015) (0.0010) (0.0013)  

[0.0000]** [0.0000]** [0.0000]** [0.0000]** 
NOTE: 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. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.8g. Permanent Differences in Relative Earnings by Job Tenure 

Job Tenure 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
Less than full tenure –0.0679 –0.1396 –0.0452 –0.1195  

(0.0021) (0.0035) (0.0035) (0.0040)  
[0.0000]** [0.0000]** [0.0000]** [0.0000]** 

Full tenure 0.0114 0.019 0.0073 0.0157  
(0.0004) (0.0006) (0.0006) (0.0006)  

[0.0000]** [0.0000]** [0.0000]** [0.0000]** 
NOTE: 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. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 

Table A.8h. Permanent Differences in Relative Earnings by Southern California and Cumulative 
Injury Type 

  
Region by Injury Type  

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
Not Southern California, not cumulative 0.0179 0.0049 0.0237 0.0127  

(0.0013) (0.0028) (0.0015) (0.0028)  
[0.0000]** [0.0847] [0.0000]** [0.0001]** 

Southern California, not cumulative 0.0017 0.0109 0.0034 0.0127  
(0.0012) (0.0028) (0.0012) (0.0027)  
[0.1569] [0.0003]** [0.0080]** [0.0000]** 

Not Southern California, cumulative –0.057 –0.0212 –0.0954 –0.0713  
(0.0028) (0.0056) (0.0038) (0.0054)  

[0.0000]** [0.0005]** [0.0000]** [0.0000]** 

Southern California, cumulative –0.1649 –0.1285 –0.2 –0.1616  
(0.0050) (0.0049) (0.0059) (0.0058)  

[0.0000]** [0.0000]** [0.0000]** [0.0000]** 
NOTE: 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. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.9a. Changes in Relative Earnings Compared to Overall Average, by Firm Size Category 

Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2008*(1–10 employees) 0.0011 0.0073 –0.0286 –0.0395  

(0.0172) (0.0218) (0.0196) (0.0296)  
[0.9514] [0.7405] [0.1519] [0.1892] 

2008*(11–50 employees) –0.0142 –0.0009 –0.0132 –0.0125  
(0.0053) (0.0089) (0.0082) (0.0116)  
[0.0100] [0.9221] [0.1122] [0.2880] 

2008*(51–100 employees) –0.0175 0.0171 –0.0289 –0.0012  
(0.0051) (0.0098) (0.0086) (0.0128)  

[0.0013]** [0.0886] [0.0015]** [0.9275] 
2008*(101–500 employees) –0.0028 0.0186 –0.0163 0.0036  

(0.0035) (0.0056) (0.0056) (0.0063)  
[0.4248] [0.0017]** [0.0057] [0.5782] 

2008*(501–1,000 employees) 0.0003 0.0106 –0.0115 –0.0035  
(0.0051) (0.0077) (0.0072) (0.0106)  
[0.9565] [0.1732] [0.1184] [0.7423] 

2008*(1,001–5,000 employees) 0.0007 0.011 0.0012 0.0114  
(0.0034) (0.0064) (0.0036) (0.0079)  
[0.8285] [0.0937] [0.7363] [0.1595] 

2008*(over 5,000 employees) 0.0082 –0.0015 0.0212 0.0153  
(0.0022) (0.0037) (0.0043) (0.0040)  

[0.0005]** [0.6975] [0.0000]** [0.0004]** 
2010*(1–10 employees) 0.0072 0.0463 0.0315 0.0885  

(0.0132) (0.0219) (0.0174) (0.0254)  
[0.5887] [0.0406] [0.0759] [0.0011]** 

2010*(11–50 employees) 0.0092 0.0234 0.0059 0.0168  
(0.0057) (0.0086) (0.0074) (0.0095)  
[0.1122] [0.0093] [0.4234] [0.0848] 

2010*(51–100 employees) 0.0093 0.0093 0.0216 0.0263  
(0.0044) (0.0093) (0.0074) (0.0108)  
[0.0386] [0.3221] [0.0057] [0.0188] 

2010*(101–500 employees) 0.0051 –0.0016 0.0097 0.0028  
(0.0036) (0.0057) (0.0046) (0.0078)  
[0.1603] [0.7861] [0.0416] [0.7154] 

2010*(501–1,000 employees) 0.0113 0.0145 0.0073 0.0118  
(0.0042) (0.0066) (0.0062) (0.0094)  
[0.0096] [0.0349] [0.2511] [0.2165] 

2010*(1,001–5,000 employees) –0.0007 –0.0007 –0.0027 –0.0018  
(0.0028) (0.0058) (0.0026) (0.0073)  
[0.7941] [0.9056] [0.3035] [0.8076] 

2010*(over 5,000 employees) –0.0091 –0.0043 –0.009 –0.0043  
(0.0017) (0.0035) (0.0027) (0.0036)  

[0.0000]** [0.2182] [0.0016]** [0.2301] 
2013*(1–10 employees) –0.017 –0.0305 –0.0153 –0.0291  

(0.0122) (0.0182) (0.0179) (0.0274)  
[0.1686] [0.1004] [0.3973] [0.2943] 

2013*(11–50 employees) –0.0019 –0.0028 0.0057 –0.0015  
(0.0054) (0.0069) (0.0058) (0.0071) 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p  
[0.7293] [0.6915] [0.3313] [0.8344] 

2013*(51–100 employees) 0.0044 –0.0071 0.0063 –0.0114  
(0.0055) (0.0085) (0.0078) (0.0115)  
[0.4266] [0.4094] [0.4213] [0.3272] 

2013*(101–500 employees) 0.0078 0.0224 0.0067 0.0188  
(0.0024) (0.0043) (0.0039) (0.0065)  
[0.0021] [0.0000]** [0.0946] [0.0060] 

2013*(501–1,000 employees) 0.0083 0.0257 0.0033 0.0168  
(0.0033) (0.0058) (0.0052) (0.0061)  
[0.0155] [0.0001]** [0.5225] [0.0084] 

2013*(1,001–5,000 employees) 0.0091 0.0154 0.0092 0.0211  
(0.0026) (0.0042) (0.0027) (0.0048)  

[0.0011]** [0.0006]** [0.0013]** [0.0001]** 
2013*(over 5,000 employees) –0.0095 –0.0153 –0.0097 –0.0161  

(0.0022) (0.0037) (0.0022) (0.0041)  
[0.0001]** [0.0002]** [0.0001]** [0.0004]** 

2016*(1–10 employees) 0.027 
 

0.0001 
 

 
(0.0177) 

 
(0.0195) 

 
 

[0.1339] 
 

[0.9976] 
 

2016*(11–50 employees) 0.0146 
 

0.0116 
 

 
(0.0063) 

 
(0.0079) 

 
 

[0.0249] 
 

[0.1501] 
 

2016*(51–100 employees) 0.0074 
 

0.0049 
 

 
(0.0069) 

 
(0.0145) 

 
 

[0.2901] 
 

[0.7390] 
 

2016*(101–500 employees) –0.0094 
 

–0.0072 
 

 
(0.0037) 

 
(0.0071) 

 
 

[0.0135] 
 

[0.3150] 
 

2016*(501–1,000 employees) –0.0042 
 

–0.0012 
 

 
(0.0026) 

 
(0.0066) 

 
 

[0.1091] 
 

[0.8538] 
 

2016*(1,001–5,000 employees) –0.0071 
 

–0.0125 
 

 
(0.0033) 

 
(0.0048) 

 
 

[0.0353] 
 

[0.0129] 
 

2016*(over 5,000 employees) 0.0004 
 

0.0067 
 

 
(0.0023) 

 
(0.0024) 

 
 

[0.8512] 
 

[0.0079] 
 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.9b. Changes in Relative Earnings Compared to Overall Average, by Industry of Injury 

Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 

Indemnity 
PPD (CM) (2005–

2015) Indemnity 
PPD (CM) 

(2005–2015) 
b/se/p b/se/p b/se/p b/se/p 

2008*Accommodations/food 
services 

0.0035 0.0125 0.0105 0.0091 
 

(0.0085) (0.0175) (0.0138) (0.0251)  
[0.6863] [0.4767] [0.4508] [0.7205] 

2008*Admin/support 0.0139 0.0379 0.0049 0.0269  
(0.0140) (0.0183) (0.0157) (0.0204)  
[0.3247] [0.0447] [0.7548] [0.1932] 

2008*Agriculture 0.0047 0.0193 –0.0041 0.0315  
(0.0116) (0.0226) (0.0112) (0.0306)  
[0.6859] [0.3974] [0.7176] [0.3089] 

2008*Construction –0.0391 –0.0095 –0.0361 –0.024  
(0.0082) (0.0104) (0.0176) (0.0164)  

[0.0000]** [0.3618] [0.0466] [0.1506] 
2008*Education 0.0069 0.0117 0.0253 0.0409  

(0.0079) (0.0133) (0.0070) (0.0147)  
[0.3886] [0.3820] [0.0007]** [0.0081] 

2008*Health care 0.0129 0.0311 0.0089 0.0161  
(0.0070) (0.0140) (0.0073) (0.0140)  
[0.0723] [0.0320] [0.2281] [0.2572] 

2008*Manufacturing –0.0049 0.0193 –0.0145 0.0129  
(0.0079) (0.0090) (0.0078) (0.0099)  
[0.5401] [0.0371] [0.0697] [0.2004] 

2008*Other –0.0038 0.0115 0.0023 0.0182  
(0.0035) (0.0056) (0.0042) (0.0076)  
[0.2801] [0.0458] [0.5902] [0.0210] 

2008*Public administration –0.0041 –0.0053 –0.0011 0.0035  
(0.0032) (0.0041) (0.0043) (0.0037)  
[0.2033] [0.2028] [0.8082] [0.3475] 

2008*Retail 0.0213 0.0371 0.0178 0.0276  
(0.0075) (0.0117) (0.0073) (0.0116)  
[0.0065] [0.0028] [0.0185] [0.0220] 

2008*Transport –0.0078 0.0198 0.0122 0.0321  
(0.0054) (0.0094) (0.0095) (0.0131)  
[0.1537] [0.0403] [0.2050] [0.0181] 

2008*Wholesale –0.0087 0.0151 –0.0161 0.0029  
(0.0066) (0.0108) (0.0083) (0.0138)  
[0.1900] [0.1694] [0.0599] [0.8350] 

2010*Accommodations/food 
services 

–0.0118 –0.0117 –0.0126 0.0026 
 

(0.0083) (0.0148) (0.0107) (0.0190)  
[0.1620] [0.4362] [0.2438] [0.8909] 

2010*Admin/support 0.0021 –0.0128 0.0067 –0.0166  
(0.0139) (0.0184) (0.0135) (0.0177)  
[0.8798] [0.4915] [0.6200] [0.3520] 

2010*Agriculture 0.0147 0.0239 0.0157 0.0342  
(0.0093) (0.0194) (0.0123) (0.0309)  
[0.1196] [0.2260] [0.2085] [0.2750] 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 

Indemnity 
PPD (CM) (2005–

2015) Indemnity 
PPD (CM) 

(2005–2015) 
b/se/p b/se/p b/se/p b/se/p 

2010*Construction 0.0276 0.0369 0.0462 0.0681  
(0.0089) (0.0143) (0.0155) (0.0187)  
[0.0032] [0.0132] [0.0046] [0.0007]** 

2010*Education 0.0014 0.0164 –0.0031 0.0134  
(0.0076) (0.0128) (0.0067) (0.0140)  
[0.8516] [0.2086] [0.6469] [0.3438] 

2010*Health care –0.0127 –0.0225 –0.0159 –0.0263  
(0.0069) (0.0132) (0.0070) (0.0127)  
[0.0743] [0.0954] [0.0285] [0.0441] 

2010*Manufacturing –0.0031 –0.0131 –0.0006 –0.0096  
(0.0074) (0.0088) (0.0070) (0.0097)  
[0.6794] [0.1421] [0.9344] [0.3281] 

2010*Other 0.0015 –0.0026 0.0057 –0.0024  
(0.0036) (0.0061) (0.0038) (0.0075)  
[0.6688] [0.6701] [0.1459] [0.7461] 

2010*Public administration –0.0079 0.0038 –0.0179 –0.0067  
(0.0043) (0.0036) (0.0047) (0.0032)  
[0.0704] [0.2996] [0.0004]** [0.0415] 

2010*Retail 0.0019 –0.0024 0.0159 0.0218  
(0.0073) (0.0102) (0.0082) (0.0106)  
[0.7995] [0.8142] [0.0593] [0.0458] 

2010*Transport –0.0012 0.0117 –0.0049 0.0227  
(0.0065) (0.0095) (0.0097) (0.0149)  
[0.8597] [0.2269] [0.6130] [0.1366] 

2010*Wholesale 0.0109 –0.0185 0.0263 0.0057  
(0.0060) (0.0101) (0.0070) (0.0136)  
[0.0776] [0.0733] [0.0004]** [0.6768] 

2013*Accommodations/food 
services 

0.0101 0.023 0.0147 0.0218 
 

(0.0071) (0.0088) (0.0092) (0.0142)  
[0.1630] [0.0119] [0.1162] [0.1320] 

2013*Admin/support –0.0042 0.0004 0.0114 0.0039  
(0.0108) (0.0148) (0.0129) (0.0154)  
[0.6985] [0.9799] [0.3785] [0.8003] 

2013*Agriculture 0.0025 0.0219 –0.0048 0.0064  
(0.0100) (0.0150) (0.0134) (0.0201)  
[0.8040] [0.1529] [0.7228] [0.7518] 

2013*Construction –0.0051 –0.0001 –0.0148 –0.0229  
(0.0094) (0.0154) (0.0116) (0.0196)  
[0.5906] [0.9947] [0.2073] [0.2480] 

2013*Education 0.0103 0.0171 0.0053 0.0162  
(0.0034) (0.0047) (0.0053) (0.0059)  
[0.0037] [0.0007]*** [0.3222] [0.0088] 

2013*Health care 0.0123 0.0175 0.0244 0.0255  
(0.0037) (0.0063) (0.0049) (0.0084)  
[0.0016] [0.0078] [0.0000]** [0.0039] 

2013*Manufacturing –0.0067 –0.0143 –0.0126 –0.0309  
(0.0043) (0.0065) (0.0047) (0.0069)  
[0.1218] [0.0331] [0.0103] [0.0001]** 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 

Indemnity 
PPD (CM) (2005–

2015) Indemnity 
PPD (CM) 

(2005–2015) 
b/se/p b/se/p b/se/p b/se/p 

2013*Other 0.0095 0.0029 0.005 –0.0034  
(0.0043) (0.0073) (0.0052) (0.0084)  
[0.0321] [0.6907] [0.3368] [0.6878] 

2013*Public administration –0.0143 –0.0028 –0.0134 0.0083  
(0.0046) (0.0044) (0.0044) (0.0049)  
[0.0028] [0.5282] [0.0039] [0.1010] 

2013*Retail 0.0121 0.0085 0.0138 0.0068  
(0.0050) (0.0086) (0.0068) (0.0084)  
[0.0203] [0.3246] [0.0486] [0.4223] 

2013*Transport –0.0133 –0.0152 –0.0234 –0.0374  
(0.0081) (0.0104) (0.0076) (0.0126)  
[0.1064] [0.1496] [0.0036] [0.0049] 

2013*Wholesale –0.007 –0.0111 –0.0176 –0.0246  
(0.0053) (0.0103) (0.0060) (0.0100)  
[0.1882] [0.2883] [0.0052] [0.0178] 

2016*Accommodations/food 
services 

0.0045 
 

–0.0083 
 

 
(0.0064) 

 
(0.0090) 

 
 

[0.4806] 
 

[0.3612] 
 

2016*Admin/support 0.0075 
 

0.0186 
 

 
(0.0122) 

 
(0.0212) 

 
 

[0.5406] 
 

[0.3833] 
 

2016*Agriculture 0.0051 
 

–0.0074 
 

 
(0.0110) 

 
(0.0159) 

 
 

[0.6420] 
 

[0.6450] 
 

2016*Construction 0.0059 
 

–0.0023 
 

 
(0.0103) 

 
(0.0098) 

 
 

[0.5710] 
 

[0.8132] 
 

2016*Education –0.0056 
 

0.008 
 

 
(0.0039) 

 
(0.0054) 

 
 

[0.1619] 
 

[0.1476] 
 

2016*Health care –0.0041 
 

–0.0023 
 

 
(0.0049) 

 
(0.0059) 

 
 

[0.4145] 
 

[0.6942] 
 

2016*Manufacturing –0.0117 
 

–0.003 
 

 
(0.0038) 

 
(0.0068) 

 
 

[0.0030] 
 

[0.6581] 
 

2016*Other –0.0098 
 

0 
 

 
(0.0056) 

 
(0.0062) 

 
 

[0.0852] 
 

[0.9937] 
 

2016*Public administration 0.0019 
 

–0.0049 
 

 
(0.0040) 

 
(0.0032) 

 
 

[0.6365] 
 

[0.1399] 
 

2016*Retail –0.0058 
 

–0.0194 
 

 
(0.0032) 

 
(0.0041) 

 
 

[0.0800] 
 

[0.0000]** 
 

2016*Transport –0.0218 
 

–0.0189 
 

 
(0.0074) 

 
(0.0073) 

 
 

[0.0047] 
 

[0.0125] 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 

Indemnity 
PPD (CM) (2005–

2015) Indemnity 
PPD (CM) 

(2005–2015) 
b/se/p b/se/p b/se/p b/se/p 

2016*Wholesale 0.0025 
 

0.0206 
 

 
(0.0064) 

 
(0.0077) 

 
 

[0.6938] 
 

[0.0102] 
 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.9c. Changes in Relative Earnings Compared to Overall Average by Region 

Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2008*Bay Area 0.0167 0.0365 0.0205 0.0394  

(0.0042) (0.0085) (0.0052) (0.0086)  
[0.0002]** [0.0001]** [0.0002]** [0.0000]** 

2008*Central Coast –0.0096 –0.0269 –0.0095 –0.0172  
(0.0063) (0.0096) (0.0071) (0.0104)  
[0.1298] [0.0076] [0.1872] [0.1039] 

2008*Central Valley –0.0016 0.0139 –0.0114 0.0033  
(0.0051) (0.0099) (0.0074) (0.0132)  
[0.7534] [0.1692] [0.1328] [0.8008] 

2008*Eastern Sierra 0.0283 0.02 0.0385 0.0236  
(0.0122) (0.0107) (0.0195) (0.0221)  
[0.0249] [0.0672] [0.0538] [0.2913] 

2008*Inland Empire –0.0028 –0.0089 –0.0102 –0.0222  
(0.0040) (0.0058) (0.0062) (0.0081)  
[0.4861] [0.1325] [0.1082] [0.0086] 

2008*Los Angeles –0.0242 –0.0384 –0.0206 –0.0323  
(0.0052) (0.0097) (0.0064) (0.0118)  

[0.0000]** [0.0003]** [0.0023] [0.0088] 
2008*N. Sac Valley 0.0545 0.0702 0.0531 0.0722  

(0.0141) (0.0184) (0.0193) (0.0229)  
[0.0003]** [0.0004]** [0.0084] [0.0029] 

2008*North State 0.0104 0.0255 0.0197 0.026  
(0.0123) (0.0192) (0.0156) (0.0231)  
[0.4017] [0.1917] [0.2136] [0.2661] 

2008*Sacramento Valley 0.0145 0.0267 0.0132 0.0285  
(0.0086) (0.0118) (0.0106) (0.0144)  
[0.0991] [0.0291] [0.2197] [0.0541] 

2008*San Diego 0.0211 0.0492 0.0224 0.0518  
(0.0078) (0.0117) (0.0109) (0.0151)  
[0.0088] [0.0001]** [0.0455] [0.0013] 

2010*Bay Area 0.0086 0.0154 0.0056 0.0128  
(0.0037) (0.0070) (0.0056) (0.0069)  
[0.0235] [0.0335] [0.3239] [0.0698] 

2010*Central Coast –0.0019 0.0051 0.0008 0.0051  
(0.0064) (0.0112) (0.0075) (0.0109)  
[0.7646] [0.6485] [0.9164] [0.6440] 

2010*Central Valley 0.0052 –0.0001 0.0087 0.0067  
(0.0046) (0.0086) (0.0067) (0.0130)  
[0.2625] [0.9883] [0.2018] [0.6091] 

2010*Eastern Sierra –0.0071 0.0018 –0.0022 0.0148  
(0.0114) (0.0106) (0.0154) (0.0165)  
[0.5338] [0.8653] [0.8880] [0.3769] 

2010*Inland Empire –0.0032 –0.0043 –0.0007 0.004  
(0.0034) (0.0052) (0.0055) (0.0065)  
[0.3568] [0.4067] [0.9021] [0.5491] 

2010*Los Angeles –0.0077 –0.0088 –0.0054 –0.0081  
(0.0050) (0.0096) (0.0062) (0.0115) 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p  
[0.1266] [0.3631] [0.3859] [0.4838] 

2010*N. Sac Valley 0.0113 0.0017 0.0117 –0.0104  
(0.0147) (0.0205) (0.0215) (0.0272)  
[0.4438] [0.9327] [0.5877] [0.7036] 

2010*North State 0.0125 0.0181 –0.0067 0.008  
(0.0148) (0.0192) (0.0169) (0.0239)  
[0.4011] [0.3499] [0.6916] [0.7392] 

2010*Sacramento Valley 0.0198 0.0175 0.0208 0.0025  
(0.0076) (0.0097) (0.0092) (0.0122)  
[0.0116] [0.0769] [0.0280] [0.8371] 

2010*San Diego –0.0034 –0.0011 –0.0131 –0.0169  
(0.0076) (0.0107) (0.0103) (0.0138)  
[0.6539] [0.9191] [0.2088] [0.2292] 

2013*Bay Area –0.0044 –0.0039 –0.0075 –0.0115  
(0.0039) (0.0044) (0.0057) (0.0045)  
[0.2619] [0.3899] [0.1947] [0.0131] 

2013*Central Coast 0 –0.001 –0.0088 –0.0135  
(0.0052) (0.0092) (0.0080) (0.0099)  
[0.9995] [0.9185] [0.2776] [0.1773] 

2013*Central Valley 0.0128 0.0307 0.0153 0.0374  
(0.0045) (0.0061) (0.0045) (0.0078)  
[0.0059] [0.0000]** [0.0012] [0.0000]** 

2013*Eastern Sierra –0.003 0.001 –0.0076 –0.0002  
(0.0096) (0.0153) (0.0094) (0.0162)  
[0.7583] [0.9471] [0.4232] [0.9922] 

2013*Inland Empire –0.0017 –0.0026 0.0034 0.0014  
(0.0025) (0.0055) (0.0045) (0.0066)  
[0.4853] [0.6377] [0.4577] [0.8294] 

2013*Los Angeles 0.0021 –0.0011 0.0029 –0.0003  
(0.0038) (0.0064) (0.0043) (0.0059)  
[0.5788] [0.8642] [0.5082] [0.9651] 

2013*N. Sac Valley 0.0002 0 –0.0305 –0.0406  
(0.0130) (0.0228) (0.0157) (0.0221)  
[0.9901] [0.9987] [0.0590] [0.0735] 

2013*North State 0.0062 0.0009 –0.0028 –0.0002  
(0.0141) (0.0172) (0.0153) (0.0201)  
[0.6594] [0.9586] [0.8564] [0.9915] 

2013*Sacramento Valley 0.0027 0.0097 0.0109 0.0204  
(0.0059) (0.0084) (0.0080) (0.0115)  
[0.6424] [0.2542] [0.1795] [0.0836] 

2013*San Diego –0.0219 –0.0424 –0.0239 –0.039  
(0.0061) (0.0120) (0.0078) (0.0144)  

[0.0008]** [0.0010]** [0.0037] [0.0095] 
2016*Bay Area –0.019 

 
–0.0139 

 
 

(0.0048) 
 

(0.0064) 
 

 
[0.0002]** 

 
[0.0334] 

 

2016*Central Coast –0.0044 
 

0.0089 
 

 
(0.0070) 

 
(0.0107) 

 
 

[0.5327] 
 

[0.4105] 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2016*Central Valley –0.0053 

 
–0.0198 

 
 

(0.0047) 
 

(0.0042) 
 

 
[0.2647] 

 
[0.0000]** 

 

2016*Eastern Sierra –0.0395 
 

–0.0238 
 

 
(0.0122) 

 
(0.0224) 

 
 

[0.0022] 
 

[0.2933] 
 

2016*Inland Empire –0.0071 
 

–0.008 
 

 
(0.0031) 

 
(0.0062) 

 
 

[0.0285] 
 

[0.2008] 
 

2016*Los Angeles 0.0211 
 

0.0213 
 

 
(0.0041) 

 
(0.0045) 

 
 

[0.0000]** 
 

[0.0000]** 
 

2016*N. Sac Valley –0.0062 
 

0.0178 
 

 
(0.0184) 

 
(0.0308) 

 
 

[0.7373] 
 

[0.5651] 
 

2016*North State 0.0053 
 

–0.0024 
 

 
(0.0124) 

 
(0.0141) 

 
 

[0.6696] 
 

[0.8632] 
 

2016*Sacramento Valley 0.02 
 

0.0162 
 

 
(0.0091) 

 
(0.0119) 

 
 

[0.0324] 
 

[0.1813] 
 

2016*San Diego –0.0034 
 

–0.0116 
 

 
(0.0060) 

 
(0.0077) 

 
 

[0.5665] 
 

[0.1420] 
 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.9d. Changes in Relative Earnings Compared to Overall Average, by Nature of Injury 

Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2008*Cumulative –0.0164 0.0129 –0.0259 0.0082  

(0.0059) (0.0072) (0.0092) (0.0099)  
[0.0079] [0.0783] [0.0070] [0.4114] 

2008*Multiple 0.0053 0.0039 –0.0014 –0.004  
(0.0118) (0.0148) (0.0179) (0.0206)  
[0.6571] [0.7919] [0.9400] [0.8477] 

2008*Other 0.002 0.0005 0.0173 0.0313  
(0.0125) (0.0182) (0.0173) (0.0220)  
[0.8752] [0.9774] [0.3211] [0.1611] 

2008*Specific 0.0015 –0.0012 0.0026 –0.0003  
(0.0009) (0.0014) (0.0018) (0.0021)  
[0.1117] [0.3860] [0.1401] [0.8947] 

2010*Cumulative –0.0114 –0.0097 –0.0103 –0.0092  
(0.0043) (0.0072) (0.0081) (0.0098)  
[0.0104] [0.1847] [0.2076] [0.3550] 

2010*Multiple –0.0371 –0.0359 –0.0417 –0.0503  
(0.0124) (0.0160) (0.0190) (0.0224)  
[0.0044] [0.0305] [0.0328] [0.0301] 

2010*Other –0.0003 0.0244 –0.0105 0.0055  
(0.0158) (0.0193) (0.0181) (0.0221)  
[0.9858] [0.2134] [0.5661] [0.8049] 

2010*Specific 0.0048 0.0054 0.0054 0.007  
(0.0010) (0.0015) (0.0018) (0.0021)  

[0.0000]** [0.0006]** [0.0033] [0.0015]** 

2013*Cumulative 0.002 0.0036 0.0029 0.0091  
(0.0051) (0.0084) (0.0055) (0.0084)  
[0.6978] [0.6755] [0.6021] [0.2860] 

2013*Multiple –0.0334 –0.065 –0.0152 –0.0336  
(0.0077) (0.0122) (0.0120) (0.0168)  

[0.0001]** [0.0000]** [0.2119] [0.0521] 

2013*Other –0.0197 –0.0398 –0.0152 –0.0372  
(0.0157) (0.0180) (0.0171) (0.0209)  
[0.2151] [0.0321] [0.3765] [0.0832] 

2013*Specific 0.0015 0.0047 0.0001 0.002  
(0.0007) (0.0011) (0.0008) (0.0012)  
[0.0369] [0.0001]** [0.8805] [0.0918] 

2016*Cumulative 0.0037 
 

0.0012 
 

 
(0.0062) 

 
(0.0070) 

 
 

[0.5493] 
 

[0.8647] 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2016*Multiple 0.0167 

 
–0.0052 

 
 

(0.0084) 
 

(0.0125) 
 

 
[0.0521] 

 
[0.6765] 

 

2016*Other 0.0308 
 

0.0013 
 

 
(0.0140) 

 
(0.0196) 

 
 

[0.0320] 
 

[0.9480] 
 

2016*Specific –0.005 
 

–0.0023 
 

 
(0.0011) 

 
(0.0016) 

 
 

[0.0000]** 
 

[0.1567] 
 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.9e. Changes in Relative Earnings Compared to Overall Average, by Body Part of Injury 

Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2008*Ears/hearing 0.0184 –0.0059 –0.0021 –0.017  

(0.0231) (0.0263) (0.0246) (0.0376)  
[0.4286] [0.8229] [0.9320] [0.6542] 

2008*Eyes 0.0191 0.0023 0.0413 0.016  
(0.0132) (0.0149) (0.0198) (0.0237)  
[0.1533] [0.8789] [0.0421] [0.5019] 

2008*Face –0.0187 –0.0439 0.0007 –0.0147  
(0.0147) (0.0211) (0.0202) (0.0203)  
[0.2096] [0.0433] [0.9719] [0.4731] 

2008*Head –0.018 –0.0376 –0.0305 –0.0573  
(0.0161) (0.0269) (0.0173) (0.0291)  
[0.2687] [0.1697] [0.0850] [0.0557] 

2008*Lower extremities –0.0035 –0.0011 0.0013 0.001  
(0.0032) (0.0037) (0.0043) (0.0052)  
[0.2728] [0.7639] [0.7542] [0.8431] 

2008*Multiple –0.0162 –0.0121 –0.0294 –0.0231  
(0.0060) (0.0065) (0.0077) (0.0079)  
[0.0090] [0.0689] [0.0004]** [0.0056] 

2008*Neck –0.0061 0.002 –0.0208 0.0032  
(0.0117) (0.0136) (0.0135) (0.0125)  
[0.6006] [0.8817] [0.1301] [0.7981] 

2008*Trunk 0.0047 –0.0015 0.0058 –0.0026  
(0.0031) (0.0043) (0.0035) (0.0036)  
[0.1400] [0.7327] [0.1034] [0.4776] 

2008*Upper extremities 0.0075 0.01 0.0097 0.0138  
(0.0026) (0.0040) (0.0033) (0.0057)  
[0.0061] [0.0169] [0.0053] [0.0206] 

2010*Ears/hearing –0.0096 0.0075 –0.0257 –0.0277  
(0.0273) (0.0250) (0.0291) (0.0395)  
[0.7250] [0.7643] [0.3818] [0.4864] 

2010*Eyes –0.0106 –0.0002 –0.0085 0.01  
(0.0133) (0.0164) (0.0198) (0.0221)  
[0.4274] [0.9896] [0.6701] [0.6530] 

2010*Face 0.0005 0.0075 –0.0081 –0.0027  
(0.0145) (0.0211) (0.0184) (0.0164)  
[0.9751] [0.7241] [0.6637] [0.8710] 

2010*Head 0.0014 –0.0035 –0.004 –0.0061  
(0.0147) (0.0239) (0.0172) (0.0285)  
[0.9217] [0.8828] [0.8161] [0.8326] 

2010*Lower extremities 0.008 0.0118 0.0111 0.0171  
(0.0032) (0.0038) (0.0048) (0.0053)  
[0.0154] [0.0036] [0.0245] [0.0023] 

2010*Multiple –0.0181 –0.0127 –0.0171 –0.0126  
(0.0052) (0.0054) (0.0076) (0.0072)  

[0.0009]** [0.0246] [0.0288] [0.0879] 
2010*Neck –0.0083 –0.0111 0.0025 –0.015  

(0.0097) (0.0117) (0.0138) (0.0133) 



  81 

Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p  
[0.4012] [0.3450] [0.8548] [0.2640] 

2010*Trunk 0.0034 0.0079 –0.002 0.004  
(0.0032) (0.0045) (0.0036) (0.0046)  
[0.2910] [0.0837] [0.5889] [0.3898] 

2010*Upper extremities 0.0023 –0.0031 0.0037 –0.0012  
(0.0027) (0.0040) (0.0038) (0.0058)  
[0.3916] [0.4401] [0.3242] [0.8382] 

2013*Ears/hearing –0.0232 –0.019 –0.0077 0.0071  
(0.0254) (0.0258) (0.0313) (0.0380)  
[0.3646] [0.4657] [0.8079] [0.8518] 

2013*Eyes –0.0262 –0.0573 –0.0268 –0.0621  
(0.0170) (0.0205) (0.0216) (0.0309)  
[0.1309] [0.0078] [0.2216] [0.0509] 

2013*Face 0.0042 0.0182 0.0051 0.0226  
(0.0151) (0.0191) (0.0184) (0.0259)  
[0.7791] [0.3458] [0.7836] [0.3874] 

2013*Head 0.0409 0.0173 0.0414 0.022  
(0.0130) (0.0164) (0.0154) (0.0188)  
[0.0027] [0.2951] [0.0098] [0.2478] 

2013*Lower extremities –0.0012 0.0031 –0.0086 –0.0067  
(0.0027) (0.0038) (0.0040) (0.0057)  
[0.6679] [0.4106] [0.0353] [0.2482] 

2013*Multiple –0.0124 –0.0241 –0.0034 –0.0114  
(0.0030) (0.0042) (0.0046) (0.0057)  

[0.0002]** [0.0000]** [0.4642] [0.0523] 
2013*Neck –0.0046 –0.0145 –0.0101 –0.0123  

(0.0083) (0.0114) (0.0118) (0.0154)  
[0.5784] [0.2105] [0.3962] [0.4280] 

2013*Trunk 0.0066 0.0157 0.0084 0.0173  
(0.0028) (0.0050) (0.0035) (0.0063)  
[0.0224] [0.0031] [0.0216] [0.0092] 

2013*Upper extremities –0.0034 –0.0002 –0.0055 –0.003  
(0.0015) (0.0022) (0.0030) (0.0039)  
[0.0315] [0.9157] [0.0760] [0.4495] 

2016*Ears/hearing 0.0288 
 

–0.0315 
 

 
(0.0377) 

 
(0.0444) 

 
 

[0.4485] 
 

[0.4816] 
 

2016*Eyes 0.0133 
 

–0.0347 
 

 
(0.0176) 

 
(0.0194) 

 
 

[0.4535] 
 

[0.0801] 
 

2016*Face –0.0018 
 

0.0007 
 

 
(0.0155) 

 
(0.0177) 

 
 

[0.9095] 
 

[0.9693] 
 

2016*Head 0.0154 
 

0.0053 
 

 
(0.0133) 

 
(0.0184) 

 
 

[0.2533] 
 

[0.7758] 
 

2016*Lower extremities –0.0099 
 

–0.0077 
 

 
(0.0030) 

 
(0.0042) 

 
 

[0.0018] 
 

[0.0715] 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2016*Multiple 0.0173 

 
0.0122 

 
 

(0.0043) 
 

(0.0092) 
 

 
[0.0002]** 

 
[0.1911] 

 

2016*Neck 0.0229 
 

0.0263 
 

 
(0.0088) 

 
(0.0096) 

 
 

[0.0121] 
 

[0.0086] 
 

2016*Trunk 0.0035 
 

0.0059 
 

 
(0.0028) 

 
(0.0035) 

 
 

[0.2063] 
 

[0.0994] 
 

2016*Upper extremities –0.0086 
 

–0.0069 
 

 
(0.0021) 

 
(0.0030) 

 
 

[0.0002]** 
 

[0.0260] 
 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 

Table A.9f. Changes in Relative Earnings Compared to Overall Average, by Quartile of Pre-Injury 
Earnings 

Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 

Indemnity 
PPD (CM)  

(2005–2015) Indemnity 
PPD (CM)  

(2005–2015) 
b/se/p b/se/p b/se/p b/se/p 

2008*1st pre-injury wage quartile 0.0145 0.0298 –0.0079 –0.0033  
(0.0092) (0.0168) (0.0117) (0.0147)  
[0.1229] [0.0833] [0.5025] [0.8251] 

2008*2nd pre-injury wage quartile –0.0006 0.0152 –0.0142 0.0018  
(0.0024) (0.0041) (0.0034) (0.0044)  
[0.7992] [0.0005]** [0.0001]** [0.6764] 

2008*3rd pre-injury wage quartile –0.0042 0.0031 0.0012 0.0077  
(0.0026) (0.0037) (0.0036) (0.0051)  
[0.1173] [0.4092] [0.7365] [0.1366] 

2008*4th pre-injury wage quartile 0.0003 –0.0019 0.0061 0.0048  
(0.0012) (0.0024) (0.0021) (0.0022)  
[0.7728] [0.4168] [0.0066] [0.0348] 

2010*1st pre-injury wage quartile –0.0456 –0.0422 –0.0135 –0.0026  
(0.0075) (0.0138) (0.0104) (0.0129)  

[0.0000]** [0.0038]** [0.1990] [0.8399] 
2010*2nd pre-injury wage quartile 0.0035 0.0019 0.0192 0.02  

(0.0023) (0.0030) (0.0028) (0.0048)  
[0.1337] [0.5377] [0.0000]** [0.0002]** 

2010*3rd pre-injury wage quartile 0.005 0.0035 0.0021 0.0052  
(0.0029) (0.0038) (0.0038) (0.0048)  
[0.0879] [0.3636] [0.5749] [0.2912] 

2010*4th pre-injury wage quartile 0.0069 0.0116 –0.0016 0.0032  
(0.0014) (0.0026) (0.0015) (0.0025)  

[0.0000]** [0.0001]** [0.3066] [0.2005] 
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Trend Break*(Subgroup) 

One Year Post-Injury Two Years Post-Injury 

Indemnity 
PPD (CM)  

(2005–2015) Indemnity 
PPD (CM)  

(2005–2015) 
b/se/p b/se/p b/se/p b/se/p 

2013*1st pre-injury wage quartile 0.0131 0.0214 0.0207 0.0404  
(0.0049) (0.0075) (0.0051) (0.0079)  
[0.0095] [0.0064] [0.0002]** [0.0000]** 

2013*2nd pre-injury wage quartile 0.0078 0.0105 0.011 0.0111  
(0.0023) (0.0035) (0.0035) (0.0043)  

[0.0015]** [0.0039]** [0.0026]** [0.0147] 
2013*3rd pre-injury wage quartile 0.0041 0.0016 0.0021 –0.0075  

(0.0024) (0.0035) (0.0034) (0.0051)  
[0.1024] [0.6571] [0.5306] [0.1523] 

2013*4th pre-injury wage quartile –0.0034 0.0008 –0.0047 0.003  
(0.0015) (0.0033) (0.0020) (0.0034)  
[0.0329] [0.8033] [0.0245] [0.3734] 

2016*1st pre-injury wage quartile 0.0233 
 

0.008 
 

 
(0.0056) 

 
(0.0099) 

 
 

[0.0001]** 
 

[0.4228] 
 

2016*2nd pre-injury wage quartile –0.0017 
 

–0.0025 
 

 
(0.0028) 

 
(0.0035) 

 
 

[0.5560] 
 

[0.4892] 
 

2016*3rd pre-injury wage quartile –0.0048 
 

0.0049 
 

 
(0.0032) 

 
(0.0041) 

 
 

[0.1369] 
 

[0.2375] 
 

2016*4th pre-injury wage quartile –0.0061 
 

–0.0074 
 

 
(0.0021) 

 
(0.0032) 

 
 

[0.0061] 
 

[0.0264] 
 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.9g. Changes in Relative Earnings Compared to Overall Average, by Tenure 

Trend Break*(Subgroup)  

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2008*Less than full tenure –0.003 0.0156 –0.0125 0.0007  

(0.0052) (0.0089) (0.0089) (0.0104)  
[0.5652] [0.0858] [0.1679] [0.9435] 

2008*Full tenure –0.0028 –0.0055 –0.0003 –0.0029  
(0.0011) (0.0013) (0.0016) (0.0015)  
[0.0152] [0.0001]** [0.8569] [0.0607] 

2010*Less than full tenure –0.0006 –0.0203 0.0196 0.002  
(0.0051) (0.0079) (0.0066) (0.0095)  
[0.9101] [0.0134] [0.0046] [0.8326] 

2010*Full tenure –0.0004 0.0012 –0.003 –0.0012  
(0.0011) (0.0013) (0.0011) (0.0013)  
[0.7142] [0.3822] [0.0067] [0.3518] 

2013*Less than full tenure 0.0109 0.0215 0.0131 0.0261  
(0.0045) (0.0063) (0.0060) (0.0058)  
[0.0195] [0.0014]** [0.0323] [0.0001]** 

2013*Full tenure 0.0000 0.0005 –0.0009 –0.0004  
(0.0008) (0.0010) (0.0010) (0.0008)  
[0.9669] [0.5780] [0.3861] [0.6124] 

2016*Less than full tenure 0.006 
 

–0.0097 
 

 
(0.0042) 

 
(0.0053) 

 
 

[0.1583] 
 

[0.0756] 
 

2016*Full tenure 0.0009 
 

0.0027 
 

 
(0.0010) 

 
(0.0011) 

 
 

[0.3594] 
 

[0.0170] 
 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 
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Table A.9h. Changes in Relative Earnings Compared to Overall Average, by Southern California 
and Cumulative Injury Type 

Trend Break*(Subgroup)  

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2008*Not Southern California, not cumulative 0.0114 0.022 0.0121 0.0232  

(0.0031) (0.0061) (0.0044) (0.0074)  
[0.0006]** [0.0008]** [0.0079] [0.0032]** 

2008*Southern California, not cumulative –0.0103 –0.0237 –0.0093 –0.0237  
(0.0032) (0.0063) (0.0039) (0.0072)  

[0.0021]** [0.0005]** [0.0223] [0.0019]** 
2008*Not Southern California, cumulative 0.0143 0.0461 0.0105 0.0465  

(0.0063) (0.0101) (0.0082) (0.0123)  
[0.0267] [0.0000]** [0.2047] [0.0005]** 

2008*Southern California, cumulative –0.0506 –0.0284 –0.0649 –0.0374  
(0.0086) (0.0099) (0.0128) (0.0136)  

[0.0000]** [0.0064] [0.0000]** [0.0086] 
2010*Not Southern California, not cumulative 0.0072 0.009 0.0063 0.0074  

(0.0028) (0.0059) (0.0043) (0.0073)  
[0.0129] [0.1320] [0.1519] [0.3167] 

2010*Southern California, not cumulative –0.0029 –0.0037 –0.001 –0.0003  
(0.0030) (0.0060) (0.0039) (0.0070)  
[0.3325] [0.5346] [0.8041] [0.9674] 

2010*Not Southern California, cumulative –0.0076 –0.0002 –0.0146 –0.0093  
(0.0045) (0.0093) (0.0074) (0.0111)  
[0.0943] [0.9821] [0.0543] [0.4089] 

2010*Southern California, cumulative –0.0143 –0.0161 –0.0075 –0.008  
(0.0065) (0.0098) (0.0103) (0.0137)  
[0.0316] [0.1096] [0.4738] [0.5611] 

2013*Not Southern California, not cumulative –0.002 0.0004 –0.0041 –0.0023  
(0.0014) (0.0030) (0.0022) (0.0035)  
[0.1561] [0.9056] [0.0670] [0.5157] 

2013*Southern California, not cumulative 0.0004 –0.0026 0.0023 –0.0012  
(0.0020) (0.0041) (0.0025) (0.0042)  
[0.8301] [0.5209] [0.3728] [0.7775] 

2013*Not Southern California, cumulative 0.002 –0.0043 –0.0052 –0.0046  
(0.0071) (0.0131) (0.0101) (0.0118)  
[0.7792] [0.7426] [0.6056] [0.6997] 

2013*Southern California, cumulative 0.0118 0.0274 0.0223 0.0379  
(0.0071) (0.0103) (0.0076) (0.0117)  
[0.1052] [0.0113] [0.0051] [0.0023]** 

2016*Not Southern California, not cumulative –0.0081 
 

–0.0069 
 

 
(0.0016) 

 
(0.0019) 

 
 

[0.0000]** 
 

[0.0007]** 
 

2016*Southern California, not cumulative 0.0027 
 

0.004 
 

 
(0.0026) 

 
(0.0025) 

 
 

[0.3031] 
 

[0.1197] 
 

2016*Not Southern California, cumulative –0.0198 
 

–0.0222 
 

 
(0.0100) 

 
(0.0153) 

 
 

[0.0542] 
 

[0.1541] 
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Trend Break*(Subgroup)  

One Year Post-Injury Two Years Post-Injury 
Indemnity PPD (CM) (2005–2015) Indemnity PPD (CM) (2005–2015) 

b/se/p b/se/p b/se/p b/se/p 
2016*Southern California, cumulative 0.0381 

 
0.0269 

 
 

(0.0089) 
 

(0.0070) 
 

 
[0.0001]** 

 
[0.0004]** 

 

NOTE: Table shows linear regression coefficients, standard errors in parentheses, and unadjusted p-values in 
brackets. 2005–2007 injuries are included in the analysis as a base period, so no coefficients are reported for these 
injury dates. The p-values presented above are unadjusted. ** indicates Holm-adjusted statistical significance based 
on a benchmark of α = 0.05. PPD (CM) indicates injuries with PPD claims on a constant-maturity sample. Sample for 
one-year indemnity injuries includes injuries through 2017. Sample for two-year indemnity injuries includes injuries 
through 2016. 

Figure A.1. Relative Total Employment Trends in Second Year After Injury: All Indemnity Injuries 

 
SOURCE: 2005–2016 WCIS-EDD. 
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: 2005–2016 WCIS-EDD. 
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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Figure A.3a. Earnings Loss by Industry for Workers with Permanent Partial Disability Benefits 
(constant maturity sample), 2005–2015 Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury. 
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Figure A.3b. Earnings Loss by Firm Size for Workers with Permanent Partial Disability Benefits 
(constant maturity sample), 2005–2015 Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury. 
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Figure A.3c. Earnings Loss by Pre-Injury Earnings Quartile for Workers with Permanent Partial 
Disability Benefits (constant maturity sample), 2005–2015 Injuries 

 

SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury. 
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Figure A.3d. Earnings Loss by Job Tenure at Injury for Workers with Permanent Partial Disability 
Benefits (constant maturity sample), 2005–2015 Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury. 
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Figure A.3e. Earnings Loss by Nature of Injury for Workers with Permanent Partial Disability 
Benefits (constant maturity sample), 2005–2015 Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury. 
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Figure A.3f. Earnings Loss by Body Part of Injury for Workers with Permanent Partial Disability 
Benefits (constant maturity sample), 2005–2015 Injuries 

 

SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury. 
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Figure A.3g. Earnings Loss by Region for Workers with Permanent Partial Disability Benefits 
(constant maturity sample), 2005–2015 Injuries 

 

SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury. 
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Figure A.3h. Earnings Loss by Cumulative Injury and Southern California Residence for Workers 
with Permanent Partial Disability Benefits (constant maturity sample), 2005–2015 Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Relative earnings defined as ratio of injured worker earnings to counterfactual earnings in the second full year 
after injury (5–8 quarters after quarter of injury). Sample contains a constant-maturity sample of claims where the 
worker received PPD benefits within 36 months of injury.  
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