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Preface 

This report is the second 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 2014–2015 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 2014–2015 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. 

ICJ is part of RAND Justice Policy within RAND Social and Economic Well-Being, a 
division of the RAND Corporation. 

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

mailto:Michael_Dworsky@rand.org
http://www.rand.org/icj
mailto:icjdirector@rand.org
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1. Introduction 

The risk of occupational injury and illness1 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 RAND 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 interim report from this project in August 2018 (Dworsky, 
Rennane, and Broten, 2018). In that report, 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 or earlier years. 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 2014 and 2015. 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 

                                                 
1 Unless otherwise noted, we use “occupational injuries” or “workplace injuries” to refer to all occupational or 
work-related injuries and illnesses. 
2 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 (2018) for 
additional details. We have updated this chapter to include discussion of policy changes and legislative activity in 
2014–2015. 
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injuries or 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 June 2018, claims administrators had reported 637,000 new workers’ compensation 
claims for 2014 injury dates to the DIR Workers’ Compensation Information System (WCIS) 
(California Department of Industrial Relations, 2018b).5 The number of new claims reported for 
2015 injury dates was 644,000. 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 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 

                                                 
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 had declined 
steadily between 2001 and 2009 before stabilizing around 600,000 to 640,000 in the later years examined in this 
study. As employment in California has grown with the economic recovery, the number of new workers’ 
compensation claims reported to date has reached 670,000 in the 2017 injury year. 
6 About one-third of workers with paid or settled permanent disability benefits do not receive any temporary 
disability benefits. 
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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, if not permanent. These findings are not peculiar to California: studies on the 
economic consequences of permanently disabling workplace injury from other settings also show 
large and persistent reductions in earnings and employment to be the expected result of 
permanently disabling workplace injury (Savych and Hunt, 2017; Galizzi and Boden, 2003; Hunt 
and Dillender, 2017). Perhaps more concerning than the size of earnings losses is the fact that 
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 the maximum weekly wage used to calculate 
PPD benefits was also increased for the first time since 2006. SB 863 also provided for the 
creation of 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 first 
monitoring report indicated that earnings losses for injuries in 2013 were similar to those 
observed for workers injured in 2010–2012 (Dworsky, Rennane, and Broten, 2018). 

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 including the 

                                                 
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 (Workers’ Compensation Insurance Rating Bureau [WCIRB], 2016). Calendar year and injury year (or 
accident year) statistics are not directly comparable, and the WCIRB does not capture data from the self-insured 
sector, which paid an estimated 30 percent of California workers’ compensation benefits in calendar year 2015 
(National Academy of Social Insurance, 2017). 
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 
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adoption of the AMA Guides to the Evaluation of Permanent Impairment as the basis for 
permanent disability ratings. The net effect of the changes to the permanent disability rating 
system brought about by SB 899 was a substantial reduction in the size of permanent disability 
ratings (Neuhauser, 2007; Seabury et al., 2011). SB 899 also included many provisions with far-
reaching effects on medical care delivery in the workers’ compensation system, including the 
establishment of Medical Provider Networks, the adoption of medical treatment guidelines, and 
the introduction of new processes for handling medical necessity and billing disputes. 

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 due to 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 2014–2015 

In the wake of SB 863, legislative activity affecting the workers’ compensation system was 
relatively modest between 2013 and 2014. Bills affecting benefits or compensability have largely 
focused on peace officers, public safety workers, or narrower groups of workers (such as horse 
racing jockeys or professional athletes). While a number of laws were enacted that modified 
administrative details of the system (e.g., interpreter qualifications, hearing scheduling) or made 
technical clarifications to SB 863, none of these new laws appeared likely to have a major impact 
on earnings loss outcomes for injured workers. 

Legislative activity affecting workers’ compensation picked up somewhat in 2015 with the 
enactment of AB 1124, which provided for a prescription medication formulary to be established 
by July 1, 2017. Finally, 2016 saw the enactment of a pair of bills targeting medical provider 
fraud, medical case management, and delays in medical treatment. 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 
                                                                                                                                                             
website provides summaries of the provisions of AB 227 and SB 228 (California Department of Industrial Relations, 
2007a) and for AB 749 (California Department of Industrial Relations, 2007b). 
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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. As of July 2018, 274 medical 
providers had been removed from the system using the authority provided under AB 1244 
(California Department of Industrial Relations, 2018a). 

The reforms enacted in AB 1124, AB 1244, and SB 1160 have clear potential to improve 
worker outcomes while also controlling system costs. A well-designed formulary should 
encourage evidence-based prescribing behavior and reduce disputes, while the removal of 
fraudulent providers from the system should improve economic outcomes by protecting workers 
from receiving low-quality care. 

Due to the statutory implementation time lines of AB 1124, AB 1244, and SB 1160, it is 
unlikely that any of these recent laws would substantially affect labor market outcomes for the 
workers studied in the present report: the anti-fraud activities required under AB 1244 and SB 
1160 began after January 1, 2017, while the formulary did not take effect until January 1, 2018. 
We hope to revisit the impacts of these reforms in the final policy report planned for this study in 
2020, when it may be possible to track outcomes for workers who entered the system after these 
reforms had all taken effect. 

Instead, the most substantial changes to the workers’ compensation system in 2014 and 2015 
were most likely those associated with continued implementation of SB 863. Increases in 
permanent disability (PD) benefits under SB 863 began to phase in for injuries that occurred in 
2013 and were in full effect for injuries on or after January 1, 2014. The $120 million Return to 
Work Fund established by SB 863 to provide one-time cash payments to permanently disabled 
workers with disproportionately large earnings losses also became operational in April 2015. 
Disability benefits tied to labor earnings can create strong incentives to work less because 
additional labor income is offset by a reduction in benefits. PD benefits in California present no 
such incentives, however, because they are based on impairment ratings and are not reduced if a 
worker earns more. The Return to Work Fund, similarly, was structured to avoid encouraging 
workers to reduce their labor supply. Any reductions in labor supply due to increased PD 
benefits under SB 863 are thus likely to be modest. 

Implementation of the many medical treatment reforms included in SB 863 also continued 
throughout 2014. Most notably, the physician fee schedule took effect on January 1, 2014, as did 
elimination of overpayments for certain spinal implant procedures. Updates to multiple sections 
of the Medical Treatment Utilization Schedule (MTUS), which defines treatment guidelines for 
providers in the workers’ compensation system, may also have changed patterns of care 
provision for workers injured in 2014 and later. All these changes had 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 July 2018, California had the lowest seasonally 
adjusted unemployment rate observed in the state in at least four decades (U.S. Department of 
Labor, 2018). 

This economic trend raises several important considerations for analyzing wage loss. First of 
all, 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 Report 

This report is the second of three interim monitoring reports 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 
implemented 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 2014–2015 

 trends for workers with indemnity benefits 
 comparison of earnings losses due to 2014 and 2015 injuries to levels of earnings loss for 

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

injuries. 

An update to this interim report will be produced in summer of 2019 (covering 2016–2017 
injuries). After completion of the third interim report, RAND will produce a Final Policy 
Report that will provide a more sustained analysis of how trends in worker outcomes are 
affected by workers’ compensation policy, by changing case mix, and by broader economic 
trends beyond workers’ compensation policy. RAND plans to release this Final Policy Report 
in the summer of 2020. 
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Chapter 2 introduces the data sources used in this study. Chapter 3 describes our methods for 
estimating earnings loss trends and comparing outcomes between groups. Chapter 4 presents our 
main results on earnings loss trends between 2005 and 2014 and 2015, and also examines 
compositional changes over time. Chapter 5 compares earnings losses between subgroups of 
injured workers.
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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 (2018); 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, 2018). For each data cohort, we will link workers’ 
compensation claims from the WCIS to earnings data using the claimant’s Social Security 
number (SSN). Then, we will use 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 
(SROI). In 2007, DIR began collecting transaction-level medical treatment data at the claim 
level, including procedures, diagnoses, and payments. In addition, claims administrators are 
required to report at least annually on individual claim-level data on benefits paid to date, 
including both medical payments and indemnity payments by type of indemnity. Our use of the 
WCIS in this analysis will focus on the FROI and SROI and does not incorporate medical 
claims. We now describe these reports in greater detail. 

WCIS First Reports of Injury 

The FROI must be submitted to the 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 
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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 
indicates that 91 to 92 percent of claims are reported to the WCIS as a FROI (California 
Department of Industrial Relations, 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 DWC 
indicated that SROI reporting was only about two-thirds complete (California Department of 
Industrial Relations, 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. 

Claim Development and Right-Censoring of Indemnity and PPD Injuries 

In estimating trends, care must be taken to account for the relatively high proportion of 
indemnity claims in California that are filed late. Estimates reported by the Workers’ 
Compensation Insurance Rating Bureau of California (WCIRB) suggest that 7 percent of 
indemnity claims that will ultimately be filed for the 2015 injury year would not have been 
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reported or identified as indemnity claims by October 2017, when the SROI data used in this 
report were extracted.1 The proportion of indemnity claims that have not yet emerged is several 
times larger than the comparable figure for the data examined in our first monitoring report, 
since we are examining more recent injury dates in the present report. Incomplete data on 
indemnity claims due to future claim development (i.e., right-censoring) are thus a greater 
concern in this report than they were in Dworsky, Rennane, and Broten (2018). 

To examine the potential impact of right-censoring on the trends reported here, we used data 
on the start date of indemnity benefits to identify all claims from the 2011–2015 injury years for 
which indemnity benefits started within 21 months of the injury date. This constant-maturity 
sample of indemnity injuries is not subject to right-censoring, so comparing trends in earnings 
losses between the full sample and the constant maturity sample can provide an informal 
assessment of the likelihood that our results are affected by right-censoring. These estimates, 
which we present in Appendix Figure A.1, do suggest that right-censoring is a concern for injury 
dates in the last two quarters of 2015 (i.e., injuries in July 2015 or later). We therefore would 
caution that earnings estimates for July 2015 and later may be biased upward, i.e., late-
developing claims may experience higher earnings losses, and so the right-censored claims may 
lead earnings losses among indemnity workers to be slightly understated. Fortunately, Appendix 
Figure A.1 also suggests that the magnitude of this bias is likely 1 percentage point or less. These 
trends will be updated in our next (third) interim report, which will use more recent WCIS data. 

As we cautioned in the first monitoring report, the challenges involved in examining 
indemnity injury earnings losses for recent injuries are far more severe when it comes to PPD 
injuries. Producing comparable trends for PPD injuries is more challenging because injured 
workers take longer to reach maximum medical improvement and begin PPD payments (which is 
necessary for these workers to be identified in the WCIS). We therefore do not report earnings 
loss estimates for PPD injuries in this report. We plan to provide updated earnings loss estimates 
for PPD injuries in future monitoring reports, including the Final Policy Report, by which time 
PPD injuries can more reliably be observed in the WCIS. 

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 

                                                 
1 WCIRB reports an age-to-ultimate development factor at 21 months of 1.075 (WCIRB, 2017). In other words, an 
additional 7.5 percent of indemnity claims will manifest after 21 months from the date of injury. This includes both 
claims that currently appear to be medical-only because indemnity benefits have not started yet and claims that have 
not yet been filed. 
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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).2 

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

                                                 
2 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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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 workers’ 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 on only injured workers’ 
earnings. In this case, our key assumption is that, in the absence of the injury, the earnings of 
injured workers would have continued to resemble the earnings of control workers who had the 
same employer, same job tenure, and very similar trends in prior earnings. In effect, this method 
uses data to tell us how each injured worker’s earnings would have evolved over time. A major 
advantage of our method is that the data on the matched controls can capture subtle differences 
between workers in the dynamics of potential earnings, including differences that might reflect 
the compensation policies or turnover rates of specific employers, the risk of layoffs, or 
fluctuations in economic conditions. Other studies have taken alternative approaches to 
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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 of only 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 2017, 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.3  

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 

                                                 
3 This discussion draws on the Job-to-Job Flows (J2J) data produced by the Census Bureau (U.S. Census 
Bureau, 2018). 

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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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. 

In order 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 for Wage Loss Monitoring Study 

After linking the population of workers with a FROI in the WCIS to the EDD Base Wage 
File, the first step in match implementation for our study is to define a donor pool of potential 
controls for each injured worker. We limit 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 
discard potential controls whose annual earnings are not close to the injured worker. Specifically, 
we calculate the log of annual earnings over the four quarters preceding the quarter of injury for 
all injured and potential control workers, and we calculate 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 
are 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 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 identify claims administrators that report a sufficiently high proportion of 
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indemnity claims to indicate that they do not suffer from any systematic underreporting of 
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 5 percent of FROIs 
belong to these claims administrators. We also casewise-delete 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.4 The pre-injury weekly wage is by far more likely than these 
other variables to be missing. About 11 percent of FROIs from good claims administrators are 
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 discard 
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.5  

Finally, we select 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 match about 72 
percent of injured workers to one or more control workers. This matching rate is similar to 
previous studies by RAND. As noted above, it is easier to find matched control workers at large 
employers where there is a larger donor pool to choose from. We construct 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. 

 

                                                 
4 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. 
5 The criteria used to define a valid earnings history are described fully in Dworsky et al. (2016). We reject 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 5,863,264 

2 Good claims administrators 5,549,577 95% 

3 Complete records 4,957,745 89% 

4 Match to own wage history 4,861,991 98% 

5 Match to controls 4,240,140 87% 

Overall % of FROI in analytic sample 72% 

SOURCE: 2005–2015 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 2015. 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 due to reasons unrelated to 
workplace injuries. However, the trajectory is interrupted in the quarter of injury for injured 
workers, as some injured workers begin to experience work absence and reduced earnings. 

The vertical distance between the trajectories of control worker earnings and injured worker 
earnings after the injury reflects the earnings loss due to injury for the average injured worker in 
each of the first eight quarters following the injury. For the cohorts shown in this example, 
injured workers earned between $500 and $700 less per quarter than control workers during the 
first year after injury, with the greatest losses apparent in the first quarter after injury ($700 less 
during the first quarter after injury).6 During the second year after injury, injured worker earnings 

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

We acknowledge that the relatively limited losses in the quarter of injury might be surprising to some readers, 
but this pattern can be explained by two features of our data. First, injury dates are distributed throughout the 
quarter, so workers who 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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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: 2005–2015 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 
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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 
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: 2005–2015 WCIS-EDD. 

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 (23 
percent) is no longer working two years after the injury, but the proportion of control workers 
who have stopped working is almost as high (22 percent). This trend makes it clear that some 
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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.  

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

SOURCE: 2005–2015 WCIS-EDD. 

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

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 PD 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 PD 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 2014–2015 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. 
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Figure 2.4. Trajectory of Injured to Control Earnings Ratio, 2014–2015 Injured Workers 

 

SOURCE: 2014–2015 WCIS-EDD. 
NOTE: (I/C) quarterly earnings = ratio of injured worker to control worker quarterly earnings. 

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 outcome for these workers 
are improving or worsening. 

The dynamics shown in Figure 2.4 demonstrate that earnings in the first year after injury 
clearly have not yet stabilized for indemnity cases. As a result, we will focus on second-year 
earnings losses for indemnity claims in addition to overall averages. It would be ideal for 
research purposes to wait longer than the second year post-injury to observe worker outcomes, 
but this would be possible only at the expense of the timeliness of monitoring results.7 

                                                 
7 In the final policy report planned for this study, we plan to refresh earnings data for earlier injuries in order to 
provide additional evidence on long-term outcomes. 
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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 above. However, for most of our 
analysis we focus on relative measures that present injured worker earnings and employment as 
percentages of the same measure for the comparison control workers. All our measures are 
constructed so that higher values represent better outcomes for injured workers, while lower 
values represent more severe earnings losses. 

Relative Earnings and Earnings Loss 

We chose to compare the post-injury difference to the pre-injury difference in earnings to 
better address any persistent differences between injured workers and matched control workers 
over the study period. Thus, our basic measure of post-injury earnings is the difference between 
injured and control worker real earnings over the second year following the quarter of injury, 
adjusted by the difference between injured and control worker real earnings over the year 
preceding the quarter of injury.8 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.  

Because it is impossible to directly observe an individual’s earnings potential had he or she 
not been injured, we estimate relative earnings for groups of injured workers. In our analysis, 

                                                 
8 This difference can be expressed formally as  

Post‐Injury	Change	in	Earnings
1

, , , , , 

where t indexes the number of quarters after injury, ,  denotes quarterly earnings t quarters before or after the 
quarter of injury for injured worker i, and ,  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 , . Outcomes are averaged over the sample of N injured 
workers. We note that, by construction, all groups contain the same number of observations on outcomes for injured 
and control workers. It may sometimes be helpful to refer to earnings losses, and so we define earning loss as the 
post-injury change in earnings times negative one. 
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groups are defined by the date of injury or (in our regression analysis) by the date of injury and 
the type of injury. To calculate relative earnings, we divide injured worker earnings in the second 
year following injury by the counterfactual earnings.9 As above, counterfactual earnings are 
defined as control worker earnings in the second year following injury adjusted by the difference 
between injured and control earnings in the pre-injury year. For example, suppose 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 estimate the post-injury difference in employment 
between injured and control workers.10 We focus on outcomes 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.11 

Absolute and relative measures of return to work can be defined analogously by replacing the 
indicator for employment anywhere with indicators for employment at the at-injury employer. 

                                                 
9 This measure can be expressed formally as 

Relative	Earnings
∑ ∑ ,

∑ ∑ , ∑ , ,
  

10 This measure can be expressed formally as 

Difference	in	Employment 	 , ,  

where ,  is a binary variable equal to one if injured worker i is employed t quarters after the quarter of injury and 
zero if injured worker i is not employed t quarters after the quarter of injury.	 ,  is defined as the proportion of 
worker i’s control workers who are employed t quarters after the quarter of injury. 
11 This measure can be expressed formally as 

Relative	Employment

1 ∑ ,

1 ∑ ,

 

where ,  is a binary variable equal to one if injured worker i is employed t quarters after the quarter of injury and 
zero if injured worker i is not employed t quarters after the quarter of injury. ,  is defined as the proportion of 
worker i’s control workers who are employed t quarters after the quarter of injury. 
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Assessing Statistical Significance of Differences and Trends in Outcomes 

To examine overall trends in labor market outcomes, we calculate the outcome measures 
defined above for all workers injured in each calendar quarter from 2005Q1 to 2015Q4, 
yielding a dataset where 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], 2013 and 2014–2015 injury cohorts). Details of our regression specifications 
are presented in Appendix A. 

Subgroup Analyses 

Using the above outcome measure definitions, we produce 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 calculate 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 2005–2015 time period covered in this study, a particular group of workers has earnings 
outcomes that are 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 2015. 

We also test 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 2013 were 4 percentage points less than the systemwide average, these 
estimates would tell us if that gap increased or decreased for 2014–2015 injuries, and if 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 



25 

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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3. Labor Market Impacts of Workplace Injury: Trends Through 
2015 

In this chapter we describe trends in earnings losses for workers injured in 2014 and 2015 
and compare these trends to the earnings loss trends for workers injured in earlier years. We 
begin by showing trends for injury dates between 2005 and 2015 for all injured workers. We 
then describe the composition or case mix of injured workers in California between 2005 and 
2015, 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 2015 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.  

Between 2005 and 2015, relative earnings two years after injury ranged between 96 percent 
of what workers would have earned in the absence of injury (in 2005–2007) to approximately 92 
percent of what workers would have earned in the absence of injury (in 2008–2009). Relative 
earnings during the second post-injury year have been fairly flat since the Great Recession, 
increasing to 93 percent in 2013 and remaining constant at 93 percent for the 2014 and 2015 
injury cohorts. Table 3.1 summarizes the numbers shown in the figure above. Relative 
employment remained at 98 percent in the 2014 and 2015 injury cohort, which is similar to 
relative employment rate as for the 2013 cohort, but an increase from 96 percent during and right 
after the Great Recession. Still, relative employment is lower than the near equal employment 
rates between injured and control workers prior to the Great Recession.1 Despite the fact that 
overall relative employment has remained steady, relative at-injury employment actually 
declined slightly in 2014 and 2015. Relative at-injury employment during the first and second 
post-injury year was 87 and 80 percent, respectively, compared to 88 and 82 percent, 
respectively, in 2013.2 Job separation (i.e., turnover) rates throughout the California labor market 

                                                 
1 Trends in overall relative employment and relative at-injury employment over time are shown in Appendix Figures 
A.2 and A.3. 
2 Earnings data from 2013 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 
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have increased steadily from 2010 through 2017 (U.S. Census Bureau, 2018); the estimates in 
Table 3.1 suggest that turnover among injured workers has increased faster than among 
comparable workers without injuries. The fact that relative employment increased while relative 
at-injury employment was falling suggests that injured workers are doing better than they were 
before 2013 at finding new employment even when they separate from the at-injury employer. 

Figure 3.1. Trends in Relative Earnings by Quarter of Injury 

SOURCE: 2005–2015 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 second full year after injury (5–8 
quarters after quarter of injury). 

 

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

Time Period 
Pre-

Recession 
Recession 

Recovery, 
Pre–SB 863 

Post–SB 863 

 

2005–2007 
Injuries 

2008–2009 
Injuries 

2010–2012 
Injuries 

2013 
Injuries 

2014–2015 
Injuries 

Earnings relative to counterfactual  

First post-injury year 95% 93% 91% 92% 91% 
Second post-injury year 96% 92% 92% 93% 93% 

Relative employment    

First post-injury year 100% 96% 95% 96% 96% 
Second post-injury year 101% 96% 96% 98% 98% 

Relative at-injury employment   

First post-injury year 91% 90% 88% 88% 87% 
Second post-injury year 86% 85% 82% 83% 80% 

SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Sample contains all injury claims in analysis sample, including medical-only and indemnity claims. 

Worker Characteristics and Changes in Case Mix 

To examine the extent to which the changes (or lack of changes) in earnings losses can be 
explained by worker characteristics rather than economic or policy factors, 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, approximately 45 percent of the 2014 and 
2015 injured worker cohorts are female, and the average injured workers is 41 years old.  

Average pre-injury weekly wages increased for the 2014 and 2015 injury cohorts, from 
$642 per week for workers injured in 2013, to $665 per week for the 2014 and 2015 cohorts. 
The overall distribution of geographic region, nature of injury, and body parts has remained 
relatively stable since 2013. Approximately 20 percent of injured workers live in the Bay 
Area and Inland Empire, respectively, and another 25 percent of injured workers live in Los 
Angeles. Twelve percent of injured workers live in the Central Valley, and the remainder are 
spread fairly evenly throughout the rest of the state. The vast majority (88 percent) of injuries 
in 2014 and 2015 are specific (rather than cumulative) injuries, and one-third of injuries are 
muscle strains or sprains. Injuries to upper extremities account for one-third of all injuries in 
2014 and 2015, while injuries to lower extremities, back, and multiple body parts account for 
19, 14, and 13 percent, respectively. 

Approximately 22 percent of injured workers in 2014 or 2015 have received TTD benefits, 
while 11 percent have received PPD benefits. The number of workers with any indemnity 
benefits (temporary or permanent) also declined slightly in 2014–2015, from 27 percent in 2013 
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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 2014–2015 

Demographics 

Female 42% 44% 46% 45% 45% 
Age 39.71 40.70 41.27 41.68 41.53 
Weekly wage $709.59 $745.40 $674.86 $641.79 $664.81 
Self-insured status 31% 34% 34% 36% 36% 

Region 

Bay Area 19% 19% 19% 18% 19% 
Central Coast 6% 6% 6% 6% 6% 
Central Valley 13% 13% 12% 12% 12% 
Eastern Sierra 2% 2% 2% 2% 2% 
Inland Empire 19% 18% 19% 20% 20% 
Los Angeles 24% 25% 26% 26% 25% 
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% 87% 88% 
Fracture 3% 3% 3% 3% 3% 
Sprain/strain 33% 33% 34% 34% 34% 
Cumulative 7% 7% 7% 7% 7% 

Body Part 

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

Benefit Receipt 

PPD 11% 13% 14% 13% 11% 
TTD 19% 20% 22% 22% 22% 
Any indemnity 23% 25% 27% 27% 26% 

SOURCE: 2005–2015 WCIS.  
NOTE: Sample contains all injury claims in analysis sample, including medical-only and indemnity claims. 
 

to 26 percent in 2014–2015. As mentioned earlier, the lower share of workers receiving 
indemnity benefits from the 2014 and 2015 injury cohorts likely indicates that some of these 
claims are still working their way through the system. This is especially true of PD injuries from 
2014–2015, which may not have reached the point of maximum medical improvement (MMI) by 
the time of data collection. The share of workers from the 2014 and 2015 injury cohorts with PD 
or other indemnity benefits is likely to increase; these figures will be updated in future reports. 

Next, Table 3.3 examines changes in the employer characteristics of workers in the 2014 and 
2015 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, approximately 8 percent of workers in the most recent injury cohorts worked in 
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manufacturing prior to their injury, and 11 and 12 percent worked in health care and public 
administration, respectively. The share of workers in retail remained steady at 13 percent, and 
the share in education declined from 10 percent to 9 percent for the 2014 and 2015 cohorts. We 
note an increasing share of injured workers in our residual “other” category, as well as increased 
shares of injured workers in administrative and support services. (Most employment, and most 
injuries, in administrative and support services are accounted for by temporary help agencies and 
professional employer organizations.) 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. The case mix also shifted slightly from very small 
employers (with 10 or fewer employees) toward midsized (101–500 employees) and very large 
employers (over 5,000 employees) between 2013 and 2014–2015. Finally, we note a slight 
decline in the job tenure for injured workers, with 75 percent having one year or more of tenure 
at the time of injury versus 76 percent in 2013 and 78 to 79 percent between 2008 and 2012. 

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

 Year of Injury  

 2005–2007 2008–2009 2010–2012 2013 2014–2015 

Industry 

Manufacturing 11% 10% 9% 8% 8% 
Transportation/warehousing 5% 4% 4% 4% 4% 
Health care 10% 12% 12% 12% 11% 
Public administration 12% 13% 13% 12% 12% 
Administrative/support services 6% 5% 6% 6% 6% 
Temporary/PEO 2% 2% 2% 2% 3% 
Agriculture 3% 3% 3% 3% 3% 
Retail 14% 14% 14% 13% 13% 
Accommodations/food services 6% 6% 7% 7% 7% 
Construction 6% 5% 3% 4% 4% 
Education 8% 8% 9% 10% 9% 
Wholesale 4% 4% 4% 4% 4% 
Other 14% 16% 15% 18% 19% 

Firm Size 

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

Tenure 

One year or more at time of injury 71% 78% 79% 76% 75% 

SOURCE: 2005–2015 WCIS. 
NOTE: Sample contains all injury claims in analysis sample, including medical-only and indemnity claims. 
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Earnings Loss Trends by Claim Severity 

Figure 3.2 shows trends in earnings loss stratified by claim severity, comparing medical-only 
claims with claims that received indemnity benefits. The top line on this figure shows that 
injuries without indemnity (medical-only) have the highest relative earnings after injury, 
remaining constant at 96 percent during 2014 and 2015.  

The second line on the chart shows trends for workers who received any type of indemnity 
payments. Despite a gradual increase in relative earnings in the years following the Great 
Recession, relative earnings remained relatively stable for workers with indemnity payments at 
approximately 80 percent through 2013 and 2014. However, the trend line begins to increase to 
81 percent by 2015. 

Figure 3.2. Earnings Loss Trends by Claim Severity 

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). 

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 2014 and 
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2015 injury cohorts compared to earlier cohorts. Relative earnings during the first post-injury 
year remained at 76 percent, similar to relative earnings in 2013. However, relative earnings in 
the second post-injury year increased to 81 percent for 2014 and 2015 injuries. This increase in 
relative earnings could be driven by increased employment: relative employment in the first 
post-injury year increased from 84 percent in 2013 to 85 percent in 2014 and 2015 injury 
cohorts. Relative employment in the second post-injury year increased by 2 percentage points 
from 86 percent in 2013, to 88 percent for 2014 and 2015. The increased overall employment 
rates likely come from workers finding new jobs, as relative at-injury employment remained 
steady for the 2014 and 2015 cohorts, at 78 percent in the first post-injury year, and 72 percent in 
the second post-injury year. 

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

Time Period 
Pre-Recession Recession 

Recovery, 
Pre–SB 863 

Post–SB 863 

2005–2007 
Injuries 

2008–2009 
Injuries 

2010–2012 
Injuries 

2013 
Injuries 

2014–2015 
Injuries 

Earnings relative to counterfactual  

First post-injury year 81% 78% 76% 76% 76% 
Second post-injury year 85% 80% 79% 80% 81% 

Relative employment  

First post-injury year 89% 84% 83% 84% 85% 
Second post-injury year 90% 84% 84% 86% 88% 

Relative at-injury employment  

First post-injury year 82% 80% 78% 78% 78% 
Second post-injury year 76% 73% 71% 72% 72% 

SOURCE: 2005–2015 matched WCIS-EDD data. 
NOTE: Sample contains all indemnity claims in analysis sample. 

Discussion 

Overall, these results show signs of gradual improvement for workers injured in 2014 and 
2015 compared to earlier cohorts. Average relative earnings for all injured workers in 2014 and 
2015 remained stable (compared to 2013 levels) at 93 percent by the second post-injury year. 
However, relative earnings for workers with indemnity benefits in 2014 and 2015 increased to 81 
percent by the end of the second injury year, and relative employment increased to 88 percent by 
the end of the second post-injury year. This suggests that the increase in relative earnings could 
be driven by increases in employment rather than increases in hours worked or hourly wages 
among those who are employed. This would be consistent with trends in the overall economic 
recovery, which has been notable for the fact that wages have risen very little during the time 
frame in question, despite increases in the employment rate.  
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Additionally, we note that a slightly lower share of workers return to their at-injury employer 
in the 2014 and 2015 injury cohorts, but overall relative employment remained steady at the 
2013 levels. This suggests that a higher share of workers are starting new jobs. Because workers 
with higher job tenure tend to have higher earnings, increased turnover after injury could be an 
additional factor in the slow growth in relative earnings in recent years. 

Additionally, the overall case mix of workers injured in 2014 and 2015 has remained stable 
compared to the 2013 cohort. Because the characteristics of the 2013 and 2014–2015 injury 
cohorts are so similar, this could provide another explanation for why the trends in relative 
earnings and employment remain steady. Employer and industry characteristics play a large role 
in determining relative earnings, and injured workers may have returned to jobs and industries 
that have been slower to recover since the Great Recession. 

Taking a longer view, it is noteworthy and unfortunate that relative earnings for workers 
injured in 2014–2015 have not yet recovered to the levels observed prior to the Great 
Recession. We caution that the monitoring trends presented here are not formally adjusted for 
case mix. Dworsky et al. (2016) performed a case-mix adjustment for earnings loss trends 
among permanently disabled workers and found that nearly half the impact of the Great 
Recession on earnings losses was explained by case-mix changes over the business cycle. The 
fact that case-mix adjusted earnings losses also fluctuated over the business cycle suggests 
that the state of the labor market directly affects the post-injury employment prospects of 
permanently disabled workers relative to their uninjured peers. The extent to which the 
findings from Dworsky et al. (2016) generalize to the wider population of workers with 
indemnity injuries is not clear, however, and far more detailed analyses that are beyond the 
scope of this interim report would be needed to distinguish between competing hypotheses 
explaining why earnings outcomes for workers injured through 2015 remained worse than 
those observed before the Great Recession. Although formal case-mix adjustment and testing 
of specific economic mechanisms (such as changes in hiring discrimination or post-injury job 
mobility patterns) are beyond the scope of this interim report, 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. More rigorous analysis of mechanisms explaining these trends will be 
presented in the final policy report planned for this study. 
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4. Labor Market Impacts of Workplace Injury: Differences in 
Earnings Loss Across Groups of Injured Workers Through 2015 

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. We also documented certain differences in the characteristics of workers with indemnity 
benefits and those without, suggesting that earnings loss patterns could vary in important ways 
by subgroup.  

In this section, we estimate trends in earnings loss for various subgroups of interest in this 
section, focusing mostly on outcomes for all workers with indemnity benefits due to the concerns 
about the slow development of PPD injuries discussed in the previous section. The estimates 
reported in this chapter represent an update of all analyses reported in Chapter 4 of our first 
interim report to include 2014–2015 injuries (Dworsky, Rennane, and Broten, 2018). The 
specific dimensions of worker, job, and injury characteristics along which we estimate separate 
earnings loss trends include the following: 

 industry of at-injury employer 

 size of at-injury employer 

 pre-injury earnings 

 job tenure at time of injury 

 nature of injury 

 body part of injury 

 geographic region. 

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

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

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

Earnings Loss Trends by Employer Characteristics 

Figure 4.1 shows trends in relative earnings for workers with indemnity benefits separately 
by industry. Each plot on the graph displays a scatterplot by quarter of injury for a different 
subgroup. The solid black line shows the trend over time through the scatterplot for this 
subgroup. We also plot the average trend in relative earnings for all indemnity workers with the 
thin gray line. As a result, comparing the scatterplot trend to the thin gray line allows for a 
comparison of how the subgroup’s earnings losses compare to the average worker with 
indemnity benefits. In cases where the scatterplot lies above the thin line, workers in that 
subgroup have higher relative earnings. And conversely, in cases where the scatterplot lies below 
the thin line, workers in that subgroup have lower relative earnings than the average worker. 

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 2013 and 2014–2015, 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 Appendix A. 

For example, workers in education and public administration have significantly higher 
relative earnings than the average over the entire time frame considered here, while workers 
in administrative support, manufacturing, retail, construction, and wholesale have 
significantly lower than average relative earnings. While health care workers had close to 
average relative earnings through 2013, the trend line suggests some improvement in their 
relative earnings in 2014 and 2015. Similarly, relative earnings for workers in retail and 
agriculture have continued on an upward trend throughout 2014 and 2015. The trend in 
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relative earnings for injured workers in other industries, including construction, 
manufacturing, and wholesale, have remained relatively constant in comparison to the 
statewide average through 2014 and 2015. Despite the direction of these trends, however, 
none of the trend breaks between 2013 and 2014–2015 by industry and time period 
remained statistically significant after adjusting for multiple hypothesis testing. 

Figure 4.1. Earnings Loss by Industry for Workers with Indemnity Benefits, 2005–2015 Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD. 
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). Gray line indicates overall average relative earnings for all indemnity 
workers, and black dots and black trend line reflect relative earnings for the indicated subgroup. 

Figure 4.2 presents trends in relative earnings for indemnity workers by firm size. Overall, 
workers in smaller firms tend to have significantly lower than average earnings, while workers in 
the largest firms (with over 5,000 employees) have significantly higher earnings throughout the 
decade considered here. The trend lines suggest that relative earnings for workers in the largest 
firms have continued on the upward trend that began in 2013, although we are unable to detect a 
statistically significant trend break between 2013 and 2014–2015 for these largest firms. 
However, the regression coefficients in Table A.9a show that relative earnings for workers in 
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firms with 11–50 employees increased faster than the statewide trend between 2013 and 2014–
2015, even after adjusting for multiple hypothesis testing. 

Figure 4.2. Earnings Loss by Firm Size for Workers with Indemnity Benefits, 2005–2015 Injuries 

 

SOURCE: 2005–2015 matched WCIS-EDD. 
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). Gray line indicates overall average relative earnings for all indemnity 
workers, and black dots and black trend line reflect relative earnings for the indicated subgroup. 

Earnings Loss Trends by Job Characteristics 

In Chapter 4, 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, ranging between 80 percent in 
2005 to a low of 70 percent during the Great Recession in 2009. Since the Great Recession, 
relative earnings for workers in this cohort have continued on a slow and steady increase that 
continued through 2014 and 2015, reaching 75–76 percent. Workers in the top wage quartile 
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experience the highest relative earnings. Relative earnings have remained steady for the highest 
quartile at approximately 85 percent. Workers in the first and third wage quartile fall in between 
these two extremes, with relative earnings remaining around 80 percent in 2014 and 2015. Given 
the gradual change in relative earnings during the most recent years, Table A.9f shows that there 
are no statistically significant trend breaks for any wage quartile group in 2014 and 2015. 

Figure 4.3. Earnings Loss by Pre-Injury Earnings Quartile for Workers with Indemnity Benefits, 
2005–2015 Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD. 
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 all indemnity workers in the analysis sample. We 
define wage quartiles based on total real earnings for injured workers over the four quarters prior to injury, with all 
injury dates pooled together. 

Figure 4.4 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 have higher 
relative earnings, ranging between a high of 87 percent in 2005 to a low of 80 percent during the 
Great Recession. Relative earnings for lower-tenured workers are approximately 8 percentage 
points lower on average, with some convergence after the Great Recession. While earnings for 
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higher tenured workers have begun to increase in 2014 and 2015, we do not find evidence of a 
statistically significant trend break for this most recent cohort.  

Figure 4.4. Earnings Loss by Job Tenure at Injury for Workers with Indemnity Benefits, 2005–2015 
Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD.  
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 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 are, on average, 14 percentage points 
lower than relative earnings for the average worker with indemnity benefits. The trend has 
remained relatively flat for workers with cumulative injuries in the 2014 and 2015 injury cohorts. 
Workers with multiple injuries also experience 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 experience relative 
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earnings approximately 6.5 percentage points higher over the entire time frame, and workers 
with other injuries have relative earnings approximately 1.5 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 but significant decline in relative earnings for workers with injuries of a 
specific nature after 2014. We do not detect any statistically significant breaks in the relative 
earnings trend in 2014 and 2015 for any of the other subgroups. 

Figure 4.5. Earnings Loss by Nature of Injury for Workers with Indemnity Benefits, 2005–2015 
Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD. 
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). Gray line indicates overall average relative earnings for all indemnity 
workers, and black dots and black trend line reflect relative earnings for the indicated subgroup. 

Figure 4.6 shows relative earnings trends separately by body part of injury. Workers with 
injuries to the eyes, face, and upper and lower extremities have significantly higher earnings over 
the entire time frame, while workers with injuries to the head, neck, trunk, ears, and those with 
multiple injuries have significantly lower injuries over the entire decade. The trends in earnings 
losses are relatively flat across all of these subgroups, however, and we do not detect any 
statistically significant changes in 2014–2015. 
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Figure 4.6. Earnings Loss by Body Part of Injury for Workers with Indemnity Benefits, 2005–2015 
Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD. 
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). Gray line indicates overall average relative earnings for all indemnity 
workers, and black dots and black trend line reflect relative earnings for the indicated subgroup. 

Regional Differences in Earnings Loss Trends 

Next, 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, 
have significantly higher relative earnings, while workers in southern regions of the state, 
including Los Angeles and Inland Empire, have significantly lower relative earnings. Two 
exceptions to this general rule are the fact that workers from North State-Shasta have 
significantly lower earnings relative to the average worker over the entire time frame, and 
workers in San Diego have significantly higher earnings relative to the average worker over the 
entire time frame. While the trend line suggests a gradual increase in relative earnings for injured 
workers in the 2014 and 2015 cohorts, Table A.9d shows that none of these changes represent 
statistically significant trend breaks for the most recent cohorts.  
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Figure 4.7. Earnings Loss by Region for Workers with Indemnity Benefits, 2005–2013 Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD. 
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). Gray line indicates overall average relative earnings for all indemnity 
workers, and black dots and black trend line reflect relative earnings for the indicated subgroup. 

Cumulative Injuries in Southern California 

Across all of these subgroup analyses, one of the most striking patterns is the low relative 
earnings for workers with cumulative injuries. This fact, along with long-standing concerns 
about medical cost, indemnity claim frequency, and fraud in Southern California, motivated an 
additional analysis of this particular intersection in the workers’ compensation system (Pace and 
Pollak, 2017; Brooks, 2015). Figure 4.8 compares relative earning trends for workers with and 
without cumulative injuries, separately for workers in Southern California and in other parts of 
the state. Our first monitoring report highlighted severe challenges for workers with cumulative 
injuries in Southern California, and so we have updated these estimates through the 2015 injury 
year to evaluate whether there has been any improvement. 

First of all, similar to Figure 4.5, Figure 4.8 demonstrates workers with cumulative injuries 
have 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 
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injuries is twice as large for workers in Southern California: relative earnings are nearly 20 
percentage points lower for workers in Southern California, compared to 8.5 percentage points 
lower for workers with cumulative injuries in the rest of the state. Second, these trends have 
remained relatively flat in 2014–2015. Although there has been a slight increase in relative 
earnings for workers with cumulative injuries in Southern California since the Great Recession, 
we do not find any statistically significant trend breaks, suggesting that outcomes for these 
workers are not improving any more rapidly than the statewide average. 

Figure 4.8. Earnings Loss by Cumulative Injury and Southern California Residence, 2005–2015 
Injuries 

 
SOURCE: 2005–2015 matched WCIS-EDD. 
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). Gray line indicates overall average relative earnings for all indemnity 
workers, and black dots and black trend line reflect relative earnings for the indicated subgroup. 

Discussion 

Overall, our subgroup analysis leads to several conclusions. First of all, 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 
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improvement in relative earnings for workers in injury cohorts following the Great Recession. 
With little exception, injured workers with indemnity benefits in the 2014 and 2015 injury 
cohorts have continued to follow the overall trend of workers in earlier cohorts. Workers who 
experience cumulative injuries, particularly those in Southern California, continue to fare 
markedly worse than the average worker. 
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Conclusion 

This report provided updated estimates of post-injury labor market outcomes for California 
workers who filed workers’ compensation claims for injuries in 2014 and 2015. Overall, 
earnings losses for 2014 and 2015 injuries are very similar to the patterns observed for 2013 
injuries. In the second year after the injury, injured workers (including both those with minor, 
medical-only injuries and those with indemnity benefits) injured in 2014–2015 earned 93 percent 
of what they would have if the injury had not taken place. Earnings losses for the average injured 
worker were thus essentially unchanged from the 2013 injury year. Among workers injured in 
2014–2015 who received indemnity benefits, earnings were 81 percent of what they would have 
been in the absence of the injury. Although injured worker earnings were slightly higher for 
2014–2015 injuries compared to 2013 injuries, the difference between 2014–2015 and 2013 
injuries was not statistically significant, and some portion of the apparent improvement likely 
reflects the fact that some workers injured in 2014–2015 have not yet received indemnity 
benefits. We suspect that more complete data on indemnity benefits will reveal that earnings 
outcomes were essentially flat between 2013 and 2014–2015; we will update these estimates in 
the third monitoring report, by which time more complete data will be available. 

While it is unfortunate that earnings outcomes for injured workers did not improve sharply in 
the 2014–2015 injury years, the similarity of outcomes to those observed among workers injured 
in 2013 is not surprising when we consider that case mix (in terms of demographics, region, 
body part, and nature of injury) was also largely stable.  

We did observe some shifts in industry mix between 2013 and 2014–2015, with an 
increasing share of injured workers in our residual “other” category, as well as increased 
shares of injured workers in administrative and support services—where most injuries are 
accounted for by temporary help agencies and professional employer organizations.1 While 
administrative and support services employees have worse earnings outcomes than the 
statewide average, earnings losses in other industries are not notably different from the overall 
average. The case mix also shifted slightly from very small employers (with 10 or fewer 
employees) toward midsized (101–500 employees) and very large employers (over 5,000 
employees) between 2013 and 2014–2015. These shifts toward larger employers would 
typically lead to an improvement in outcomes for the average injured worker. We also note 

                                                 
1 “Other” industries are a residual category consisting largely of various service-sector establishments not in one of 
the industry categories used here for reporting. In 2014–2015, the most common two-digit North American Industry 
Classification System (NAICS) industries in our Other category are Professional, Scientific, and Technical Services 
(54); Arts, Entertainment, and Recreation (71); Other Services (except Public Administration) (81); and Finance and 
Insurance (52). None of these accounts for more than 13 percent of injuries in the Other category. 
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that the shift toward very large employers may have been accompanied by a slight decline in 
relative earnings for workers injured at very large employers. However, this trend break was 
not statistically significant, and so we cannot draw the conclusion that labor market outcomes 
changed for workers injured at very large employers. Taken together, these changes in the 
case mix are much smaller than those observed after the start of the Great Recession, and so 
changes in earnings outcomes due to large compositional effects would appear less likely in 
recent years. 

Finally, we find some evidence of increased churn in the labor market for injured workers. 
While the relative employment share remained the same as in prior injury cohorts, the share 
returning to the at-injury employer declined. Furthermore, the share of injured workers with high 
job tenure (measured by at least one year at the current firm) at the time of injury also declined 
slightly in the most recent injury cohorts. Nationwide estimates reported by Hyatt and Spletzer 
(2016) indicate that the share of the workforce with low job tenure (under one year) has 
increased slightly since the Great Recession even as average job tenure in the American 
workforce has increased. Some portion of the increasing share of injuries among low-tenure 
workers may reflect shifts in overall workforce composition. Because longer tenure tends to be 
associated with higher wages, the increased job mobility after injury reported here could help 
explain why we have yet to observe an increase in relative earnings for these most recent injury 
cohorts. The relationship between changing job tenure, job turnover after injury, and earnings 
losses will be a promising topic for more detailed analysis in the final policy report. 

A limitation of this analysis is that it was not possible to examine trends specifically for 
permanently disabled workers. It will be informative to reexamine the trends presented here in 
future monitoring reports. We also are hopeful that the anti-fraud efforts made possible by SB 
1160 and AB 1244 will have benefits for workers with cumulative trauma in Southern 
California, who continue to have exceptionally poor labor market outcomes. 
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Appendix: Methods and Supplementary Results 

Matching Methods and Validation 

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

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

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

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

In order to identify the combination of parameters that produces the best match for the full 
population of injured workers, we tested 12 variations of the match on subsamples of the data: 
restricting the initial earnings screen to 10, 15, or 20 percent of the standard deviation of log 
earnings for all injured workers; expanding the tenure requirement to include total employment 
status in quarters when the worker was not employed at the at-injury firm; and restricting the 
number of potential matches to 5, 3, or 1. 

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

At-Injury Tenure % Matched 

0 quarters 64% 

1 quarter 71% 

2 quarters 72% 

3 quarters 71% 

4 quarters 95% 

 

Table A.2. Percent Matched by Firm Size 

Firm Size % Matched 

1–10 employees 22% 

11–50 employees 55% 

51–100 employees 72% 

101–500 employees 86% 

501–1,000 employees 95% 

1,001–5,000 employees 98% 
More than 5,000 employees 99% 

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

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

quarter of injury for injured worker : 

Average	Imbalance
1

, ,  

Average	Absolute	Imbalance
1

, ,  

Average	Elementwise	Absolute	Imbalance
1

, ,  

Table A.3a. Balance Statistics by Injury Cohort 

Imbalance 
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013 

Injuries 
2014–2015 

Injuries 

Average 0.95% 1.16% 0.57% 0.34% 0.38% 

Average absolute 5.22% 5.21% 3.88% 3.63% 3.74% 
Average elementwise 
absolute 11.96% 10.91% 9.53% 10.05% 9.99% 

 
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 
imbalance is around 1 percent of earnings or less. This analysis indicates that injured workers 
had earnings that were generally within 1 percent of control worker earnings during the match 
window, and that the difference in earnings between control and injured worker earnings was 
equally small during the backcast window. 
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Table A.3b. Backcast Balance Statistics by Injury Cohort 

Imbalance 
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013 

Injuries 
2014–2015 

Injuries 

Average –0.57% –0.01% –0.26% –0.59% –0.72% 

Average absolute 21.54% 20.66% 18.52% 18.80% 18.89% 
Average elementwise 
absolute 

25.95% 25.00% 22.43% 22.69% 22.77% 

 

Table A.3c. Overall Imbalance 

Time Period Average Average Absolute Average Elementwise Absolute 

Match window (1–4Q before injury) 0.74% 4.49% 10.66% 
Second pre-injury year (5–8Q before injury) –0.42% 19.94% 24.07% 

Sample Construction and Weighting 

We applied several restrictions to our final analysis sample. First, in order to ensure 
consistency in data quality we restrict observations to claims administrators that 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 select 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 exclude 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 $64,248 per quarter, 
which applied to 1.4 percent of all observations with matched earnings histories.  

Our sample construction differs somewhat from previous work, 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 reweight 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 define discrete categories of injured workers based on firm size, quarter of 
injury, and quartiles of preinjury earnings, and define weights for each category as the inverse 
proportion of workers in our matched sample to the sample of all workers with complete FROI 
records, good claims administrators, and a wage history. The average match weight in our 
analysis sample is 1.17, and the largest is 15.76. In our second weighting step, we define 
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 
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with complete records on each of these variables and a good claims administrator to the sample 
of all workers with complete records in each category. The average claims administrator weight 
is 1.015, and the maximum value is 2. The average final weight, defined as the product of the 
match weight and the claims administrator weight, is 1.187, and its maximum value is 18.09. A 
summary of the sample construction and weighting scheme is shown in Table A.4. 

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) 

Demographics 

% female 0.43 0.43 0.43 0.43 0.45 0.44 

Average age 40.47 40.45 40.48 40.54 41.06 40.76 

Weekly wage 709.76 706.84 706.10 710.53 732.70 693.61 

Self-insured 0.33 0.32 0.33 0.33 0.35 0.34 

EDD pre-injury 
earnings n.a. n.a. n.a. 44,173.41 46,168.02 38,442.49 

2005 602,339 592,655 538,571 528,070 445,458 541,861 

2006 582,170 572,350 514,320 504,329 429,312 514,189 

2007 561,818 551,129 497,913 488,808 413,973 499,187 

2008 521,194 514,580 462,590 454,223 390,784 457,574 

2009 464,920 458,634 414,498 406,942 357,297 409,645 

2010 461,224 455,257 407,381 399,626 351,705 401,695 

2011 467,244 460,436 404,466 396,744 352,229 397,201 

2012 475,371 469,205 412,804 405,725 363,160 403,993 

2013 510,429 496,572 429,904 422,465 372,016 429,009 

2014 525,230 509,211 439,778 431,438 382,568 437,950 

2015 531,521 515,876 435,520 423,621 381,638 428,766 

  

1–10 employees n.a. n.a. n.a. 3.6% 0.92% 3.74% 

11–50 employees n.a. n.a. n.a. 9.9% 6.21% 10.12% 

51–100 employees n.a. n.a. n.a. 6.6% 5.49% 6.71% 

101–500 employees n.a. n.a. n.a. 18.7% 18.50% 18.63% 
501–1,000 
employees n.a. n.a. n.a. 8.9% 9.65% 8.79% 

1,001–5,000 
employees n.a. n.a. n.a. 23.0% 25.89% 22.92% 

More than 5,000 
employees n.a. n.a. n.a. 29.3% 33.35% 29.10% 

  
N (unweighted) 5,703,460 5,595,905 4,957,745 4,861,991 4,240,140 
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All FROI 
in WCIS 

Good Claims 
Administrators 

Complete 
Records 

Match to 
Own Wage 

History 
Match to 
Controls 

Weighted 
Estimates (after 

removing 
outliers) 

% of previous 
column retained 98% 89% 98% 87% 

Mean weight n.a. n.a. n.a. n.a. 1.15926 1.180114 

Max weight n.a. n.a. n.a. n.a. 15.76 18.0907 

Right-Censoring of Indemnity Claims 

As noted in Chapter 2, the relatively short time between the injury dates examined here and 
the time when WCIS data were extracted for this study make it likely that the sample of 
indemnity injuries available for study in this report is incomplete. There are claims that are 
currently medical-only that may begin receiving indemnity benefits in the future, and there are 
also claims that may not yet have been filed, for instance because a health condition has not yet 
been attributed to occupational causes by a treating physician. As discussed in Chapter 2, 
development factors published by the WCIRB indicate that the number of indemnity claims from 
the 2015 injury year can be expected to increase by around 7.5 percent. 

To evaluate the impact of this right-censoring on our estimated trends in earnings losses, we 
used a subset of our data (for injury years 2011–2015) in which it was possible to identify a 
constant-maturity sample of indemnity claims through the end of 2015. Because our data were 
extracted in October 2017, this meant limiting attention to indemnity claims on which indemnity 
benefit payments began within 21 months of the injury date. We compare earnings loss estimates 
for this constant-maturity sample (the solid gray line in Figure A.1) to the trends presented in 
Figure 3.2 (the dashed line in Figure A.1). 

Comparing these lines reveals two clear patterns. First, the constant-maturity line lies 
above the overall trend line, indicating that late-reported or late-developing indemnity claims 
are associated with worse earnings losses. This is consistent with our expectations, since these 
claims are likely to include many more severe or complex cases, as well as a higher 
proportion of cumulative trauma claims. Second, the two trend lines parallel each other very 
closely until 2015, when the overall trend line shifts upward slightly due to right-censoring. 
Fortunately, the shift in the overall trend line is less than 1 percentage point, and so we 
believe that the degree of right-censoring of indemnity claims is unlikely to drive our overall 
trends. We do note, however, that the degree of right-censoring likely varies across subgroups 
of injured workers (e.g., we suspect there is more right-censoring of cumulative trauma 
claims), and so comparisons of recent trends for subgroups of indemnity claims should be 
interpreted with some caution. Rather than attempting to correct for this right-censoring, 
which would necessarily involve strong assumptions, we plan to update these figures with 
more current data in our third monitoring report. 
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Figure A.1. Comparison of Indemnity Earnings Loss Trend to Constant-Maturity Sample 

 

Additional Estimation Details 

The figures in the body of this report display trends in earnings loss between 2005 and 2015 
for several subsamples of injured workers. As described in Chapter 3, we used linear regression 
to estimate seasonally adjusted changes in the level of relative earnings between four time 
periods: 2005–2007, 2008–2009, 2010–2012, and 2013 and 2014–2015. Coefficient estimates for 
this model are shown in Table A.8. We estimate changes in the level of relative earnings across 
the four time periods using the following specification: 

Relative	Earnings ∑ Calendar	quarter	of	

Calendar	year	of	 2008
Calendar	year	of	 2010
Calendar	year	of	 2013
Calendar	year	of	 2014

          (1) 

In this model,  is a constant term and the  are quarter-specific intercepts, which are 

included to control for seasonality in labor market outcomes by injury date. The primary 
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coefficients of interest are , , , and , which capture the difference in the average 

level of relative earnings from the level in the preceding time period. For example,  captures 

the seasonally adjusted difference in relative earnings between workers injured in 2008–2009 

and workers injured in 2005–2007, while  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.  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 that was newly collected for this study shows significantly different 
earnings losses from those observed in the 2010–2012 post-recession period. Finally, the 2014 
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	Earnings , ∑ Group	 ,       (2) 

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

Finally, we test whether any subgroups exhibit changes in earnings loss that behave 
differently from the overall average with the following regression: 

 

Relative	Earnings , ∑ Calendar	quarter	of	

Calendar	year	of	 2008
Calendar	year	of	 2010
Calendar	year	of	 2013
Calendar	year	of	 2014

∑ , Group	 Calendar	year	of	 2008
∑ , Group	 Calendar	year	of	 2010
∑ , Group	 Calendar	year	of	 2013
∑ , Group	 Calendar	year	of	 2014 ,

(3) 
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As in our model for statewide trend breaks, the regression coefficients capture changes in the 
level of relative earnings from the previous time period. 2008–2009 injuries are compared to 
2005–2007 injuries, 2010–2012 injuries are compared to 2008–2009 injuries, 2013 injuries are 
compared to 2010–2012 injuries, and 2014–2015 injuries are compared to 2013 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, ,  for g = “Construction” would tell us whether the gap between construction 

worker outcomes and the statewide average was different in 2014–2015 than it was in 2013. 
Given that statewide average outcomes improved slightly between 2013 and 2014–2015, a 

positive value of ,  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 use the Holm-Bonferroni method to correct for multiple comparisons within each set 
of group variables. For example, all parameters for industry-specific time effects in equation 2 
are treated as belonging to one family of hypotheses. There are 12 industries and 3 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 3.1–3.3 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 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 injury workers with indemnity claims only. 
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Table A.5. At-Injury Employment Trends in Second Year After Injury: Indemnity Injuries 

Time Period Pre-Recession Recession 
Recovery, 

Pre–SB 863 
Post–SB 863 

  
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013 Injuries 

2014–2015 
Injuries 

Earnings relative to counterfactual 

First post-injury 
year 

81% 78% 76% 76% 76% 

Second post-injury 
year 

85% 80% 79% 80% 81% 

Relative employment 
First post-injury 
year 

89% 84% 83% 84% 85% 

Second post-injury 
year 

90% 84% 84% 86% 88% 

Relative at-injury employment 
First post-injury 
year 

82% 80% 78% 78% 78% 

Second post-injury 
year 76% 73% 71% 72% 72% 

SOURCE: 2005–2015 matched WCIS-EDD data. Sample contains injury claims with indemnity claims. 

Table A.6a. Demographic Characteristics of Injured Workers with Indemnity Claims 

Year of Injury 

  
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013 

Injuries 
2014–2015 

Injuries 

Demographics 

Female 38.9% 41.8% 43.7% 42.6% 41.8% 

Age 41.89 42.67 43.36 43.78 43.79 

Weekly wage 803.65 782.40 735.97 727.66 756.83 
Self-insured 
status 29.9% 31.2% 30.7% 30.8% 32.3% 

Region 

Bay Area 18.3% 18.5% 17.8% 16.9% 18.1% 

Central Coast 6.3% 5.9% 6.0% 6.2% 6.4% 

Central Valley 12.0% 11.7% 11.6% 12.0% 12.2% 

Eastern Sierra 2.1% 2.1% 2.0% 1.9% 1.9% 

Inland Empire 18.6% 19.0% 20.2% 20.6% 20.1% 

Los Angeles 27.1% 26.9% 27.0% 27.0% 26.1% 

N. Sacramento 
Valley 1.7% 1.7% 1.4% 1.4% 1.3% 
North State - 
Shasta 2.5% 2.4% 2.1% 1.9% 1.9% 
Sacramento 
Valley 4.6% 4.7% 4.4% 4.3% 4.2% 

San Diego 6.9% 7.2% 7.5% 7.8% 7.8% 
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Year of Injury 

  
2005–2007 

Injuries 
2008–2009 

Injuries 
2010–2012 

Injuries 
2013 

Injuries 
2014–2015 

Injuries 

Nature of Injury 

Specific injuries 87.6% 88.1% 87.0% 86.1% 87.0% 

Fracture 6.4% 6.0% 5.6% 5.6% 5.7% 

Sprain/strain 40.0% 41.1% 42.3% 42.4% 41.4% 

Cumulative 7.9% 7.4% 8.3% 9.1% 8.5% 

Body Part 

Back 18.4% 18.3% 18.3% 18.0% 17.4% 

Lower extremity 21.6% 21.6% 21.2% 21.4% 22.4% 

Upper extremity 32.5% 32.8% 33.0% 33.5% 33.7% 
Multiple body 
parts 13.3% 13.1% 13.4% 13.1% 11.9% 

Benefit Receipt 

PPD 49.2% 51.8% 51.6% 47.6% 41.0% 

TTD 81.6% 80.8% 82.4% 82.7% 83.9% 

SOURCE: 2005–2015 matched WCIS-EDD data. Sample contains injury claims with indemnity claims. 

Table A.6b. Firm and Employment Characteristics of Injured Workers with Indemnity Claims 

Year of Injury 

  2005–2007 2008–2009 2010–2012 2013  2014–2015 

Industry 

Manufacturing 11% 10% 9% 9% 8% 

Transportation/warehousing 6% 6% 6% 6% 6% 

Health care 9% 10% 11% 10% 10% 

Public administration 12% 10% 10% 9% 10% 
Administrative/support 
services 

6% 6% 7% 6% 6% 

Temporary/PEO 2% 2% 3% 3% 3% 

Agriculture 4% 3% 3% 3% 3% 

Retail 13% 13% 13% 12% 12% 
Accommodations/food 
services 

6% 6% 7% 7% 7% 

Construction 8% 6% 5% 5% 5% 

Education 6% 7% 8% 8% 8% 

Wholesale 5% 5% 5% 5% 5% 

Other 14% 17% 16% 19% 20% 

Firm Size 

1–10 employees 5% 6% 5% 5% 4% 

11–50 employees 13% 12% 12% 12% 11% 

51–100 employees 8% 7% 7% 7% 7% 

101–500 employees 19% 19% 19% 18% 19% 

501–1,000 employees 8% 8% 9% 9% 8% 
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Year of Injury 

  2005–2007 2008–2009 2010–2012 2013  2014–2015 

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

Over 5,000 employees 27% 26% 26% 27% 27% 

Tenure 

One year or more at time of 
injury 

72% 78% 79% 77% 76% 

SOURCE: 2005–2015 WCIS. Sample contains all indemnity claims in the analysis sample. 

Table A.7. Aggregate Changes in Relative Earnings 

  Indemnity 

Year >= 2008 –0.0541 

(0.0075) 

[0.0000]** 

Year >= 2010 –0.0069 

(0.0064) 

[0.2908] 

Year >= 2013 0.0126 

(0.0027) 

[0.0000]** 

Year >= 2014 0.0058 

(0.0030) 

[0.0619] 

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 = .05. 
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Table A.8a. Permanent Differences in Relative Earnings by Firm Size Category 

Indemnity 

1–10 employees –0.0864 

(0.0080) 

[0.0000]** 

11–50 employees –0.0644 

(0.0028) 

[0.0000]** 

51–100 employees –0.0481 

(0.0033) 

[0.0000]** 

101–500 employees –0.0303 

(0.0021) 

[0.0000]** 

501–1,000 employees –0.0048 

(0.0027) 

[0.0870] 

1,001–5,000 employees 0.0125 

(0.0014) 

[0.0000]** 

Over 5,000 employees 0.0394 

(0.0021) 

[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 = .05. 
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Table A.8b. Permanent Differences in Relative Earnings by Industry of Injury 

Indemnity 

Accommodations/food services –0.0092 

(0.0045) 

[0.0475] 

Administrative/support services –0.0442 

(0.0053) 

[0.0000]** 

Agriculture 0.0047 

(0.0052) 

[0.3761] 

Construction –0.0729 

(0.0056) 

[0.0000]** 

Education 0.0779 

(0.0024) 

[0.0000]** 

Health care 0.005 

(0.0025) 

[0.0497] 

Manufacturing –0.0875 

(0.0032) 

[0.0000]** 

Other –0.0168 

(0.0025) 

[0.0000]** 

Public administration 0.0827 

(0.0028) 

[0.0000]** 

Retail –0.0696 

(0.0034) 

[0.0000]** 
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Indemnity 

Transportation/warehousing –0.0014 

(0.0029) 

[0.6306] 

Wholesale –0.0763 

(0.0032) 

[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 = .05. 

Table A.8c. Permanent Differences in Relative Earnings by Region 

Indemnity 

Bay Area 0.0279 

(0.0027) 

[0.0000]** 

Central Coast –0.0006 

(0.0028) 

[0.8255] 

Central Valley –0.0034 

(0.0025) 

[0.1779] 

Eastern Sierra Foothills 0.0209 

(0.0065) 

[0.0025]** 

Inland Empire –0.0184 

(0.0019) 

[0.0000]** 

Los Angeles –0.0128 

(0.0025) 

[0.0000]** 

N. Sacramento Valley –0.0213 

(0.0069) 

[0.0037]** 
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Indemnity 

North State-Shasta –0.024 

(0.0051) 

[0.0000]** 

Sacramento Valley 0.0205 

(0.0035) 

[0.0000]** 

San Diego 0.0131 

(0.0033) 

[0.0003]** 

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 = .05. 

Table A.8d. Permanent Differences in Relative Earnings by Nature of Injury 

Indemnity 

Cumulative –0.1422 

(0.0037) 

[0.0000]** 

Multiple –0.0488 

(0.0074) 

[0.0000]** 

Other 0.0652 

(0.0062) 

[0.0000]** 

Specific 0.0158 

(0.0008) 

[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 = .05. 
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Table A.8e. Permanent Differences in Relative Earnings by Body Part of Injury 

Indemnity 

Ears/hearing –0.0433 

(0.0114) 

[0.0005]** 

Eyes 0.1385 

(0.0078) 

[0.0000]** 

Face 0.0523 

(0.0069) 

[0.0000]** 

Head –0.0626 

(0.0067) 

[0.0000]** 

Lower extremities 0.0516 

(0.0017) 

[0.0000]** 

Multiple –0.0854 

(0.0042) 

[0.0000]** 

Neck –0.0746 

(0.0049) 

[0.0000]** 

Trunk –0.0206 

(0.0015) 

[0.0000]** 

Upper extremities 0.0217 

(0.0014) 

[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 = .05. 
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Table A.8f. Permanent Differences in Relative Earnings by Quartile of Pre-Injury Earnings 

Indemnity 

1st pre-injury wage quartile –0.0228 

(0.0036) 

[0.0000]** 

2nd pre-injury wage quartile –0.0742 

(0.0020) 

[0.0000]** 

3rd pre-injury wage quartile –0.0229 

(0.0014) 

[0.0000]** 

4th pre-injury wage quartile 0.0407 

(0.0010) 

[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 = .05. 

Table A.8g. Permanent Differences in Relative Earnings by Job Tenure 

Indemnity 

Less than full tenure –0.0489 

(0.0036) 

[0.0000]** 

Full tenure 0.0081 

(0.0007) 

[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 = .05. 
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Table A.9a. Changes in Relative Earnings Compared to Overall Average, by Firm Size Category 

Indemnity 

2008*(1–10 employees) –0.0212 

(0.0221) 

[0.3422] 

2008*(11–50 employees) –0.0137 

(0.0091) 

[0.1399] 

2008*(51–100 employees) –0.0277 

(0.0094) 

[0.0050] 

2008*(101–500 employees) –0.017 

(0.0066) 

[0.0133] 

2008*(501–1,000 employees) –0.0163 

(0.0076) 

[0.0372] 

2008*(1,001–5,000 employees) –0.0005 

(0.0038) 

[0.9015] 

2008*(over 5,000 employees) 0.0217 

(0.0048) 

[0.0001]** 

2010*(1–10 employees) 0.021 

(0.0196) 

[0.2904] 

2010*(11–50 employees) –0.0018 

(0.0088) 

[0.8383] 

2010*(51–100 employees) 0.0165 

(0.0083) 

[0.0527] 
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Indemnity 

2010*(101–500 employees) 0.0103 

(0.0057) 

[0.0808] 

2010*(501–1,000 employees) 0.0143 

(0.0064) 

[0.0307] 

2010*(1,001–5,000 employees) –0.0003 

(0.0027) 

[0.9081] 

2010*(over 5,000 employees) –0.0092 

(0.0029) 

[0.0031] 

2013*(1–10 employees) –0.0131 

(0.0356) 

[0.7155] 

2013*(11–50 employees) –0.0117 

(0.0052) 

[0.0292] 

2013*(51–100 employees) –0.0158 

(0.0088) 

[0.0796] 

2013*(101–500 employees) 0.0102 

(0.0058) 

[0.0849] 

2013*(501–1,000 employees) 0.0086 

(0.0078) 

[0.2767] 

2013*(1,001–5,000 employees) 0.0069 

(0.0018) 

[0.0005]** 

2013*(over 5,000 employees) –0.0058 

(0.0019) 

[0.0037] 
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Indemnity 

2014*(1–10 employees) –0.0145 

(0.0339) 

[0.6697] 

2014*(11–50 employees) 0.0194 

(0.0054) 

[0.0009]** 

2014*(51–100 employees) 0.0265 

(0.0083) 

[0.0026] 

2014*(101–500 employees) –0.0078 

(0.0059) 

[0.1910] 

2014*(501–1,000 employees) –0.0064 

(0.0085) 

[0.4508] 

2014*(1,001–5,000 employees) 0.0064 

(0.0032) 

[0.0491] 

2014*(over 5,000 employees) –0.0105 

(0.0033) 

[0.0029] 

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 = .05. 
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Table A.9b. Changes in Relative Earnings Compared to Overall Average, by Industry of Injury 

Indemnity 

2008*Accommodations/food services 0.0093 

(0.0147) 

[0.5281] 

2008*Admin/support 0.0051 

(0.0162) 

[0.7559] 

2008*Agriculture –0.0114 

(0.0140) 

[0.4188] 

2008*Construction –0.0361 

(0.0183) 

[0.0544] 

2008*Education 0.0233 

(0.0073) 

[0.0026] 

2008*Health care 0.0112 

(0.0073) 

[0.1318] 

2008*Manufacturing –0.0108 

(0.0082) 

[0.1946] 

2008*Other 0.0024 

(0.0040) 

[0.5483] 

2008*Public administration –0.0015 

(0.0045) 

[0.7356] 

2008*Retail 0.0144 

(0.0073) 

[0.0540] 
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Indemnity 

2008*Transport 0.0132 

(0.0090) 

[0.1515] 

2008*Wholesale –0.0189 

(0.0090) 

[0.0408] 

2010*Accommodations/food services –0.0168 

(0.0102) 

[0.1068] 

2010*Admin/support 0.0051 

(0.0147) 

[0.7286] 

2010*Agriculture 0.0099 

(0.0133) 

[0.4601] 

2010*Construction 0.0419 

(0.0170) 

[0.0180] 

2010*Education –0.0019 

(0.0067) 

[0.7731] 

2010*Health care –0.014 

(0.0072) 

[0.0577] 

2010*Manufacturing –0.0034 

(0.0069) 

[0.6273] 

2010*Other 0.0065 

(0.0039) 

[0.1022] 

2010*Public administration –0.0196 

(0.0046) 

[0.0001]** 
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Indemnity 

2010*Retail 0.0158 

(0.0078) 

[0.0493] 

2010*Transport –0.0072 

(0.0095) 

[0.4515] 

2010*Wholesale 0.027 

(0.0074) 

[0.0007]** 

2013*Accommodations/food services 0.017 

(0.0176) 

[0.3388] 

2013*Admin/support 0.0096 

(0.0134) 

[0.4750] 

2013*Agriculture –0.0214 

(0.0228) 

[0.3548] 

2013*Construction –0.0288 

(0.0157) 

[0.0732] 

2013*Education –0.0038 

(0.0062) 

[0.5427] 

2013*Health care 0.0154 

(0.0034) 

[0.0001]** 

2013*Manufacturing –0.0197 

(0.0049) 

[0.0002]** 

2013*Other 0.0232 

(0.0067) 

[0.0012] 
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Indemnity 

2013*Public administration –0.0124 

(0.0040) 

[0.0034] 

2013*Retail 0.0095 

(0.0069) 

[0.1738] 

2013*Transport –0.0196 

(0.0083) 

[0.0230] 

2013*Wholesale –0.0269 

(0.0082) 

[0.0021] 

2014*Accommodations/food services –0.0089 

(0.0176) 

[0.6156] 

2014*Admin/support –0.0174 

(0.0146) 

[0.2384] 

2014*Agriculture 0.0126 

(0.0235) 

[0.5951] 

2014*Construction 0.0042 

(0.0160) 

[0.7927] 

2014*Education –0.0001 

(0.0071) 

[0.9869] 

2014*Health care 0.0062 

(0.0068) 

[0.3650] 

2014*Manufacturing –0.0053 

(0.0063) 

[0.4000] 
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Indemnity 

2014*Other –0.0073 

(0.0077) 

[0.3443] 

2014*Public administration –0.0021 

(0.0025) 

[0.3954] 

2014*Retail –0.0005 

(0.0067) 

[0.9387] 

2014*Transport 0.0045 

(0.0083) 

[0.5885] 

2014*Wholesale 0.0086 

(0.0109) 

[0.4301] 

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 = .05. 
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Table A.9c. Changes in Relative Earnings Compared to Overall Average by Region 

Indemnity 

2008*Bay Area 0.0169 

(0.0051) 

[0.0020] 

2008*Central Coast –0.0109 

(0.0090) 

[0.2333] 

2008*Central Valley –0.0092 

(0.0072) 

[0.2089] 

2008*Eastern Sierra 0.045 

(0.0219) 

[0.0460] 

2008*Inland Empire –0.0092 

(0.0055) 

[0.1027] 

2008*Los Angeles –0.0145 

(0.0067) 

[0.0350] 

2008*N. Sac. Valley 0.0522 

(0.0182) 

[0.0063] 

2008*North State 0.0158 

(0.0143) 

[0.2736] 

2008*Sacramento Valley 0.0068 

(0.0104) 

[0.5180] 

2008*San Diego 0.0177 

(0.0123) 

[0.1562] 
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Indemnity 

2010*Bay Area 0.013 

(0.0059) 

[0.0321] 

2010*Central Coast 0.0008 

(0.0093) 

[0.9344] 

2010*Central Valley 0.0083 

(0.0060) 

[0.1722] 

2010*Eastern Sierra –0.003 

(0.0174) 

[0.8636] 

2010*Inland Empire –0.0046 

(0.0052) 

[0.3814] 

2010*Los Angeles –0.011 

(0.0065) 

[0.0992] 

2010*N. Sac. Valley 0.0226 

(0.0192) 

[0.2439] 

2010*North State –0.0023 

(0.0150) 

[0.8766] 

2010*Sacramento Valley 0.0257 

(0.0090) 

[0.0066] 

2010*San Diego –0.0082 

(0.0115) 

[0.4812] 

2013*Bay Area 0.0062 

(0.0074) 

[0.4120] 
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Indemnity 

2013*Central Coast –0.0148 

(0.0107) 

[0.1726] 

2013*Central Valley 0.0086 

(0.0040) 

[0.0370] 

2013*Eastern Sierra –0.0004 

(0.0207) 

[0.9841] 

2013*Inland Empire 0.0114 

(0.0049) 

[0.0239] 

2013*Los Angeles –0.0065 

(0.0034) 

[0.0612] 

2013*N. Sac. Valley –0.0384 

(0.0216) 

[0.0821] 

2013*North State –0.023 

(0.0255) 

[0.3717] 

2013*Sacramento Valley –0.0069 

(0.0102) 

[0.5004] 

2013*San Diego –0.0081 

(0.0065) 

[0.2161] 

2014*Bay Area –0.0103 

(0.0075) 

[0.1733] 

2014*Central Coast 0.0174 

(0.0123) 

[0.1649] 
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Indemnity 

2014*Central Valley 0.0089 

(0.0053) 

[0.1049] 

2014*Eastern Sierra 0.0066 

(0.0218) 

[0.7655] 

2014*Inland Empire –0.0066 

(0.0052) 

[0.2129] 

2014*Los Angeles 0.0011 

(0.0051) 

[0.8360] 

2014*N. Sac. Valley –0.0098 

(0.0207) 

[0.6377] 

2014*North State 0.0344 

(0.0262) 

[0.1964] 

2014*Sacramento Valley –0.0041 

(0.0104) 

[0.6940] 

2014*San Diego –0.0071 

(0.0065) 

[0.2844] 

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 = .05. 
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Table A.9d. Changes in Relative Earnings Compared to Overall Average, by Nature of Injury 

Indemnity 

2008*Cumulative –0.0273 

(0.0103) 

[0.0111] 

2008*Multiple 0.0014 

(0.0184) 

[0.9407] 

2008*Other 0.022 

(0.0169) 

[0.2001] 

2008*Specific 0.0021 

(0.0018) 

[0.2458] 

2010*Cumulative –0.0126 

(0.0092) 

[0.1802] 

2010*Multiple –0.0453 

(0.0196) 

[0.0256] 

2010*Other –0.0108 

(0.0174) 

[0.5362] 

2010*Specific 0.006 

(0.0019) 

[0.0031]** 

2013*Cumulative 0.0017 

(0.0071) 

[0.8088] 

2013*Multiple –0.0238 

(0.0147) 

[0.1121] 
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Indemnity 

2013*Other –0.0163 

(0.0172) 

[0.3482] 

2013*Specific 0.0029 

(0.0010) 

[0.0045] 

2014*Cumulative 0.009 

(0.0072) 

[0.2220] 

2014*Multiple –0.0034 

(0.0128) 

[0.7908] 

2014*Other 0.0038 

(0.0215) 

[0.8597] 

2014*Specific –0.0029 

(0.0008) 

[0.0006]** 

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 = .05. 
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Table A.9e. Changes in Relative Earnings Compared to Overall Average, by Body Part of Injury 

Indemnity 

2008*Ears/hearing –0.0201 

(0.0269) 

[0.4596] 

2008*Eyes 0.0374 

(0.0210) 

[0.0819] 

2008*Face –0.0012 

(0.0213) 

[0.9569] 

2008*Head –0.0185 

(0.0199) 

[0.3581] 

2008*Lower extremities 0.0002 

(0.0045) 

[0.9697] 

2008*Multiple –0.031 

(0.0085) 

[0.0007]** 

2008*Neck –0.0089 

(0.0130) 

[0.4979] 

2008*Trunk 0.0062 

(0.0035) 

[0.0829] 

2008*Upper extremities 0.0095 

(0.0034) 

[0.0071] 

2010*Ears/hearing 0.0117 

(0.0293) 

[0.6926] 
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Indemnity 

2010*Eyes –0.0061 

(0.0200) 

[0.7638] 

2010*Face –0.0013 

(0.0190) 

[0.9475] 

2010*Head –0.0168 

(0.0192) 

[0.3871] 

2010*Lower extremities 0.0124 

(0.0051) 

[0.0199] 

2010*Multiple –0.0165 

(0.0083) 

[0.0522] 

2010*Neck –0.0113 

(0.0128) 

[0.3822] 

2010*Trunk –0.0022 

(0.0033) 

[0.5101] 

2010*Upper extremities 0.0034 

(0.0039) 

[0.3861] 

2013*Ears/hearing 0.025 

(0.0307) 

[0.4192] 

2013*Eyes –0.0141 

(0.0217) 

[0.5201] 

2013*Face –0.0313 

(0.0238) 

[0.1941] 
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Indemnity 

2013*Head 0.0304 

(0.0211) 

[0.1560] 

2013*Lower extremities 0.0019 

(0.0062) 

[0.7627] 

2013*Multiple –0.006 

(0.0062) 

[0.3400] 

2013*Neck –0.0175 

(0.0145) 

[0.2328] 

2013*Trunk 0.0065 

(0.0058) 

[0.2685] 

2013*Upper extremities –0.0054 

(0.0034) 

[0.1164] 

2014*Ears/hearing –0.1163 

(0.0345) 

[0.0016] 

2014*Eyes –0.0097 

(0.0263) 

[0.7140] 

2014*Face 0.0617 

(0.0230) 

[0.0103] 

2014*Head 0.0118 

(0.0200) 

[0.5587] 

2014*Lower extremities –0.0146 

(0.0055) 

[0.0114] 
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Indemnity 

2014*Multiple 0.0016 

(0.0083) 

[0.8460] 

2014*Neck 0.0046 

(0.0150) 

[0.7609] 

2014*Trunk 0.004 

(0.0056) 

[0.4744] 

2014*Upper extremities –0.0014 

(0.0036) 

[0.7057] 

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 = .05. 

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

Indemnity 

2008*1st pre-injury wage quartile –0.0108 

(0.0115) 

[0.3560] 

2008*2nd pre-injury wage quartile –0.0117 

(0.0036) 

[0.0022]** 

2008*3rd pre-injury wage quartile 0.0017 

(0.0038) 

[0.6553] 

2008*4th pre-injury wage quartile 0.0055 

(0.0022) 

[0.0161] 
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Indemnity 

2010*1st pre-injury wage quartile –0.0192 

(0.0105) 

[0.0738] 

2010*2nd pre-injury wage quartile 0.0155 

(0.0030) 

[0.0000]** 

2010*3rd pre-injury wage quartile 0.0031 

(0.0040) 

[0.4439] 

2010*4th pre-injury wage quartile –0.0004 

(0.0016) 

[0.8068] 

2013*1st pre-injury wage quartile 0.0218 

(0.0075) 

[0.0060] 

2013*2nd pre-injury wage quartile 0.0037 

(0.0036) 

[0.3126] 

2013*3rd pre-injury wage quartile –0.0046 

(0.0040) 

[0.2566] 

2013*4th pre-injury wage quartile –0.0017 

(0.0021) 

[0.4128] 

2014*1st pre-injury wage quartile –0.0084 

(0.0093) 

[0.3735] 

2014*2nd pre-injury wage quartile 0.0059 

(0.0040) 

[0.1529] 
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Indemnity 

2014*3rd pre-injury wage quartile 0.0101 

(0.0045) 

[0.0285] 

2014*4th pre-injury wage quartile –0.0061 

(0.0028) 

[0.0340] 

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 = .05. 

Table A.9g. Changes in Relative Earnings Compared to Overall Average, by Tenure 

Indemnity 

2008*Less than full tenure –0.0116 

(0.0095) 

[0.2320] 

2008*Full tenure –0.0004 

(0.0018) 

[0.8205] 

2010*Less than full tenure 0.0156 

(0.0072) 

[0.0351] 

2010*Full tenure –0.0027 

(0.0013) 

[0.0456] 

2013*Less than full tenure 0.0189 

(0.0099) 

[0.0623] 

2013*Full tenure –0.0024 

(0.0015) 

[0.1283] 
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