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Preface 

This study was commissioned by the State of California’s Department of Industrial Relations 
(DIR), as mandated by California Labor Code Section 5307.2 (2009) to assess annually whether 
injured workers have adequate access to quality care. This independent assessment authorizes the 
administrative director to make appropriate adjustments in fee-schedule amounts if the 
administrative director determines that there is inadequate access to care. The RAND 
Corporation has been commissioned to examine annual trends in access to care for injured 
workers in a three-year effort. This report documents findings from the first year of this effort.  

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

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

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

ICJ is part of RAND Justice Policy within RAND Justice, Infrastructure, and Environment, a 
division of the RAND Corporation that conducts research and analysis in civil and criminal 
justice, infrastructure development and financing, environmental policy, transportation planning 
and technology, immigration and border protection, public and occupational safety, energy 
policy, science and innovation policy, space, telecommunications, and trends and implications of 
artificial intelligence and other computational technologies. 

Questions or comments about this report should be sent to the project leaders, Kandice 
Kapinos (Kandice_Kapinos@rand.org) or Andrew Mulcahy (Andrew_Mulcahy@rand.org). For 
more information about the RAND Institute for Civil Justice, see www.rand.org/icj or contact the 
director at icjdirector@rand.org. 
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Summary 

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

(e.g., wage-replacement) benefits to workers who suffer on-the-job injuries and illnesses. Injured 
workers are entitled to receive all medical care reasonably required to cure or relieve the effects 
of their injuries with no deductibles or copayments. An estimated 16 million workers use WC 
insurance annually in California; this use covers claims filed for workplace-related injuries and 
benefits and ranges from minor medical treatment to catastrophic traumatic brain injuries and 
spinal cord injuries (National Academy of Social Insurance, 2017). 

High rates of growth in medical care expenditures resulted in a series of reform efforts to 
control medical treatment expenses for injured workers and to improve program efficiency. To 
address these recent fluctuations in medical care expenditures and the increase in medical cost 
containment expenses and medical-legal costs, California Senate Bill (SB) 863 was passed in 
2012, with various provisions becoming effective in 2013 and 2014. Collectively, the intent of 
the SB 863 provisions was to improve the quality, efficiency, and timeliness of medical care 
provided to injured workers by changing fee schedules, dispute-resolution processes, 
accountability, and oversight. The policy changes included a new resource-based, relative-value 
scale fee schedule for practitioner services; a major restructuring of the medical-necessity 
determination process; and monitoring of medical provider networks (MPNs).  

Many of these recent policy changes might have affected access to care for injured workers, 
including changes in the availability of appropriate providers and services; timeliness of care; 
and other inadvertent changes in cultural, social, or other barriers that could prevent care. 
Specifically, changes to the fee schedule and medical treatment dispute processes might have 
affected the decisions of some providers in terms of their interaction with WC patients and the 
WC system. Although this report is not an evaluation study of the direct impact of these changes, 
it is important to assess the various dimensions of access to care in the evolving policy 
environment to ensure that injured workers have adequate access to needed medical care and the 
opportunity to achieve better health outcomes.  

The Division of Workers’ Compensation (DWC) is mandated by California Labor Code 
Section 5307.2 (2009) to support an annual assessment of whether injured workers have 
adequate access to quality care; this assessment is conducted by an independent contractor and 
authorizes the administrative director of DWC to make appropriate adjustments in fee-schedule 
amounts if the administrative director determines that there is inadequate access to care.  
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Access Overview 
Access to care is an important domain to monitor, especially among vulnerable populations, 

as patients with better access to care systems are more likely to receive comprehensive, higher-
quality care and are therefore more likely to experience better outcomes (Kominski et al., 2006; 
Kominski et al., 2008).  

The term access, as it applies to obtaining health care services, has been defined by the 
Institute of Medicine as the timely use of personal health services to achieve the best-possible 
health outcomes and is often measured in medical data by utilization of health services and 
health outcomes (Institute of Medicine, 1993). Measuring access using health outcome indicators 
can be challenging, however, because health outcomes are often the result of a multitude of 
factors and may not be directly correlated with medical care or utilization of health services. 
More-recent definitions view access as the opportunity that consumers or communities have to 
consume health goods and services, or the ease with which they consume these goods and 
services, in proportion to their needs (Haddad and Mohindra, 2002; Peters et al., 2008). These 
definitions regard access as including actual use of services and emphasize characteristics of 
users and services in evaluating access. Use of health care services as an access indicator also 
has limitations: The distribution of health care utilization varies across populations and is not an 
exact reflection of the health care needs of those populations.  

Because access to health care is one of the key dimensions of health care quality, there has 
been significant interest in refining measurements to improve construct validity (Donabedian, 
1966; Berenson, Pronovost, and Krumholz, 2013); in fact the Agency for Healthcare Quality and 
Research has devoted significant resources to better measurement (e.g., through the National 
Quality Measures Clearinghouse). Measures are often differentiated across three key elements: 
structures, processes, and outcomes (Donabedian, 1966). Structural measures are those we might 
expect the California Department of Industrial Relations (DIR) and DWC to have the most 
influence in affecting for workers with workplace injuries, since these measures typically have 
rules and regulations imposed by payers systemwide. Process measures reflect aspects of the 
health care experience (e.g., receipt of guideline-concordant care, aspects of obtaining an 
appointment and wait times, referral patterns). Finally, outcome measures reflect whether 
appropriate care was received and, ultimately, whether health was improved. There are other 
measures that are correlated with the institutional structures, processes, and outcomes that are 
often used in the literature as proxies. Proxy measures—such as physician supply, physician 
willingness to participate, timeliness to care or waiting times, and geographic proximity—are 
often used to gauge resource availability, an important indicator of access. Other proxy 
measures—such as utilization of services, specialist-referral patterns, provider type, care setting, 
purpose of encounter, and the frequency or continuity of care—can be used to assess access to 
adequate or appropriate care. However, just focusing on any one element of access can be 
misleading. For example, examining health outcomes can be useful in illuminating obstacles to 
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obtaining care, with the caveat that there are other factors—such as adherence, treatment 
effectiveness, and health behaviors, as well as unobservable measures—that are correlated with 
both health outcomes and access to care. In other words, statistical associations between health 
outcomes should be viewed as correlational and not necessarily causal. 

Report Objectives 
The key objective of this report is to describe access to medical care among injured workers 

in the state of California, as mandated by Labor Code Section 5307.2. This report builds on 
earlier California WC access reports sponsored by the state, which used surveys to examine 
medical care provided to injured workers and analyzed medical billing data. This report analyzes 
administrative and medical service bill data from the Workers’ Compensation Information 
System (WCIS) to examine changes over time for measures related to access to care for injured 
workers. WCIS is the reporting tool used by the DIR to collect comprehensive information from 
WC claims administrators about initial reports of injuries and all medical billing related to WC 
care.  

In examining trends over time, we aim to highlight potential access-to-care barriers in the 
WC system and to understand whether changes in the WC system may be increasing access for 
injured workers. Although we discuss potential explanations for the trends observed here, our 
analyses should be considered descriptive, since we are not conducting causal analysis.  

Medical bill and administrative data offer an important but limited window into access to 
care for injured workers. These data can be used to calculate a range of measures related to 
access to care for injured workers, such as the number of providers who treat injured workers, 
the time from injury to treatment and between different services, and the fraction of injured 
workers who receive appropriate follow-up care after specialist visits. Other important aspects of 
access—such as patient satisfaction with the availability of necessary care or provider 
perceptions of the WC system—are impossible to gauge in medical bill and administrative data.  

In this annual access report, the RAND Corporation team explores different measures of 
access that can be constructed from the WCIS medical claims data. This year 1 report establishes 
a baseline assessment of trends using years of data mostly before the most-recent reforms, 
including SB 863. A future report will present data from other sources and perspectives, 
including a survey administered to physicians participating in the WC system and an analysis of 
MPN listings.  
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Overall Findings and Limitations 

Provider Participation 

The number of providers treating injured workers overall and in specific specialties is one 
measure describing injured workers’ access to timely and appropriate care. All else equal, a 
greater number of providers treating injured workers likely represents better access to care.  

Overall, fewer providers—measured in terms of separate billing practices1—provided care to 
California WC patients in 2014 than in 2010. We found 15 percent fewer providers in the 2014 
WCIS data than in the 2010 data.  

The specialties with the largest declines from 2010 to 2014 in WC-participating providers 
were family medicine/general practice (almost 5,600 fewer providers), chiropractic medicine 
(about 1,600 fewer providers), and pharmacy providers (about 700 fewer providers).2 Most other 
specialties were relatively stable (changes of fewer than 500), except physical therapists 
(increased by 554 providers) and other (increased by 670 providers).  

Over the same period, there was an increase in the number of WC injuries. We might expect 
this to increase rather than decrease provider participation in treating WC patients. 

Utilization and Payments per Provider 

Measures of the number of claims (i.e., injuries) per provider, the number of bill lines (i.e., 
discrete medical services) per provider, and payments per provider are important complements to 
measures of provider participation. Per-provider utilization and payment measures help describe 
whether care for injured workers is concentrated among a few providers or distributed evenly 
across many providers. We caution that there are a wide range of factors that could affect these 
measures over time, including changing numbers or mix of workplace injuries, changes in 
clinical practice, and changes in WCIS data completeness. We also note that adjusting for 
multiple comparisons results in a loss of statistical significance for some of these trends. 

• We found an increase in the average number of claims per provider from 2010 to 2014 
(from 47 in 2010 to 59 in 2014; p = 0.018). Broken out by specialty, the number of 

                                                
1 The provider identifier available in the WCIS data—the Taxpayer Identification Number (TIN)—distinguishes 
between different groups of practitioners that separately bill for services. A TIN may represent a single practitioner 
(e.g., in the case of a solo physician practice) or many individual practitioners (e.g., in the case of a large physician 
practice or delivery system). Individual practitioners occasionally bill under multiple TINs. We expect the number 
of TINs treating injured workers to decrease over time because of consolidation in the broader health care system 
rather than decisions to stop treating injured workers. California began requiring reporting of another identifier—the 
National Provider Identifier (NPI)—during our study. The NPI can yield more-accurate counts of practitioners than 
TINs because each practitioner is assigned a unique NPI. The NPI field was, however, incomplete in the WCIS data; 
as a result, we do not report results using the NPI.  
2 We assigned a primary specialty to each TIN based on the most commonly reported specialty on medical bill lines. 
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claims per provider increased for most specialties, although this difference was only 
significant (at p < 0.01) for occupational medicine.3  

• We found an increase in the average number of bill lines (or services provided) per 
provider, from 474 in 2010 to 540 in 2014, although this difference was not statistically 
significant.4  

• Payments per provider increased by $8,813, on average, from 2010 to 2014 (p = 0.046). 
Payments increased for anesthesiology, behavioral health, and orthopedics providers by 
$6,893 (31 percent), $12,435 (22 percent), and $29,810 (27 percent), respectively.  

• The observed increases in average claims per provider, bill lines per provider, and 
payments per provider were likely driven by changes in very large practices or health 
systems treating many injured workers. Changes in the median claims per provider were 
much lower for all three measures. For example, the median number of claims per 
provider was 2 in 2010 and 2014, and the median number of bill lines per provider was 
12 in both years. 

Utilization and Payments per Injury 

Improving or declining access to care among injured workers could result in changes in the 
observed volume of, or payments for, services, particularly in the first year after injury.  

• For most service categories, utilization within 12 months of injury declined from 2010 to 
2014. It is not clear from this analysis whether the reduction in utilization over time was 
driven by a change in access to care, a change in physician incentives through the 
transition to a new resource-based relative value scale (RBRVS) fee schedule for 
practitioner services as part of SB 863 changes, or some other factor. Further research is 
needed to investigate whether these reductions raise access concerns.  

• We found that payments for many service categories changed from 2010 to 2014. 
Payments per injury increased almost $96 for evaluation and management (E&M) 
services from 2010 to 2014 but declined for almost all other types of services (except 
surgery and prosthetics/orthotics) (all p < 0.01). Some of these changes—for example, 
increases in payments for E&M services—are consistent with higher payment rates 

                                                
3 The number of bill lines per provider decreased for pathology services from 119 to 27 (p = 0.03); however, the 
median number was relatively constant over time, at 3 bill lines per provider. The large difference in the means over 
time is driven by very large standard deviations and large outlier values in earlier years (e.g., the maximum number 
of bill lines per provider was 21,600 in 2010 and 978 in 2014). 
4 The number of bill lines per provider varied widely because of heterogeneity in the number and type of 
practitioners billing under a single TIN. As a result, the standard deviation of the means calculated for this report 
were very large, and many of the calculated test statistics do not allow us to reject null hypotheses that there is no 
difference between the 2010 and 2014 means.  
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implemented through the transition to RBRVS in 2014. Again, it is not clear from these 
analyses whether SB 863 provisions or other factors are driving these observed changes.  

Timeliness of Care 

We measured the timeliness of care by examining how quickly injured workers see a 
provider from the date of injury to the first visit. We focused on the time from injury to 
ambulatory E&M visits with providers. These visits are the appropriate first service for most 
workplace injuries.  

• Overall, we found a small increase in the median wait time between injury and any E&M 
visit, from 2 days in 2010 to 3 days in 2014.  

• The pattern is similar between Northern and Southern California, but there were 
differences in timeliness of care between types of injury.  

• For comparison, the average wait time to see a provider in the Texas WC system was 
about four days (Texas Department of Insurance, 2016), the average wait time to see a 
physician among 15 large markets was 24 days, and the average wait time to see an 
orthopedic surgeon specifically was 11 days (Merritt Hawkins, 2017).  

Monitoring Provider Churn 

Injured workers may see a greater number of primary care providers (PCPs) in the year 
following initial treatment if they are having difficulties scheduling follow-up care with the 
initial PCP. Overall, we found that PCP churn—or switching from one PCP to another—
decreased from 2010 to 2014. The average number of PCPs seen in the year following injury fell 
slightly, from 1.24 to 1.21, and was relatively similar across injury types.  

Pathways of Care 

We examined “pathways of care,” defined by the initial visit setting and provider type and up 
to three visits thereafter. An analysis of this type could identify the symptoms of access issues—
for example, if large shares of injured workers had unusual sequences of services or long gaps 
between services. Overall, we found that the majority of injured workers (between 61 and 65 
percent) had their first visit with a PCP for an E&M visit; this has been relatively stable over 
time. Other key takeaways of our analyses on pathways of care include the following:  

• Having the first visit in an emergency room occurred in only about 10 percent of injuries, 
with most of those injuries not resulting in an inpatient admission. Those injured workers, 
not surprisingly, had the shortest amount of time between the injury date and first visit.  

• Injured workers who started with an E&M visit were typically seen within one day of 
injury, with the second visit typically occurring four to five days later when it was with a 
nonspecialist and about ten to 13 days later when it was to see a specialist; that number 
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increased somewhat over time. Injured workers in these pathways typically had another 
seven days’ wait between the second and third visits.  

• The average number of bill lines in a 12-month period following injury varied 
considerably across these different pathways, as well as over time. In the majority of 
pathways that we studied, utilization increased over time. 

Limitations 

The main limitation of our analysis stems from our use of the TIN as a provider identifier. 
The range of health care delivery entities that can bill under a single TIN—from solo physician 
practices to large integrated health systems—results in extraordinary heterogeneity in the number 
of claims, bill lines, and payments per TIN. Furthermore, we expect the number of TINs treating 
injured workers to decrease over time because of consolidation in the broader health care system, 
rather than because of decisions to stop treating injured workers. The most recent WCIS release 
requires an individual-level practitioner identifier (NPI), which will benefit future analyses. 

There are more-general limitations to using the WCIS medical data. First, not all WC claims 
are reported into the system. Additionally, among reported claims, there is underreporting of 
initial medical visits and of medical bills. As a result, our results are from WCIS-reported 
injuries and medical bills only and cannot be interpreted as applying to the entire California WC 
system or to all of providers’ care to injured workers.  

We also note that the measures of access to care that we examined are not exhaustive, and 
there may be other relevant measures that act as a proxy for, or are related to, access to care for 
injured workers. In future reports, we will explore other measures, including provider-based 
measures and measures based on the network of providers. RAND is also separately conducting 
a study on the effect of the SB 863 reforms on medical care and work-related outcomes that may 
be of interest (Mulcahy et al., forthcoming).  

Conclusion 
For this report, we focused on a set of access measures that can be derived from 

administrative and medical bill data to monitor trends in WC medical care and identify potential 
issues that merit further analysis. Although we found that fewer providers are treating injured 
workers over time, the lack of a consistent individual-practitioner identifier throughout our study 
period is a serious limitation. We generally found increases in claims, bill lines, and spending per 
provider. Although these increases were moderate to large in number, many of the differences 
were not statistically significant. These results suggest a concentration of treatment for injured 
workers, in which a relatively smaller number of providers furnished care to injured workers. 
Increasing concentration could offer opportunities for specialization in the treatment of work-
related injuries. On the other hand, increasing concentration could lead to future access barriers 
related to scheduling. We also found that the timeliness of care in the California WC system 
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compared favorably to the timeliness of care in other states, although the median time from 
injury to first treatment did increase slightly over the study period. Finally, we found that most 
injured workers followed what appears to be an appropriate pathway of care through treatment, 
including an initial evaluation and management visit with a PCP. 
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1. Introduction  

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

(e.g., wage-replacement) benefits to workers who suffer on-the-job injuries and illnesses. Injured 
workers are entitled to receive all medical care reasonably required to cure or relieve the effects 
of their injuries with no deductibles or copayments. An estimated 16 million workers use WC 
insurance annually in California (National Academy of Social Insurance, 2017). This use covers 
claims filed for workplace-related injuries and benefits and ranges from minor medical treatment 
to catastrophic traumatic brain injuries and spinal cord injuries.  

California’s WC system is in a time of transition and flux as a result of ongoing policy 
change aimed to improve the care delivered to injured workers while controlling spending 
growth. High rates of growth in medical care expenditures resulted in a series of reform efforts to 
control medical treatment expenses for injured workers and to improve program efficiency. To 
address these fluctuations in medical care expenditures and the rising increase in medical cost 
containment expenses and medical-legal costs, California Senate Bill (SB) 863 was passed in 
2012, with provisions becoming effective in 2013 and 2014. Collectively, the intent of the SB 
863 provisions was to improve the quality, efficiency, and timeliness of medical care provided to 
injured workers by changing fee schedules, dispute-resolution processes, accountability, and 
oversight. The policy changes included a new resource-based relative value scale (RBRVS) fee 
schedule for practitioner services, a major restructuring of the medical-necessity determination 
process, and monitoring of medical provider networks (MPNs).  

Many of the policy changes may have affected access to care for injured workers, such as the 
availability of appropriate practitioners and services and timeliness of care. For example, 
practitioners might have changed the way that they provide services to injured workers (or 
started or stopped seeing injured workers at all) as a result of SB 863 changes to payment rates 
and dispute-resolution processes.  

The Division of Workers’ Compensation (DWC) is mandated by California Labor Code 
Section 5307.2 (2009) to assess annually whether injured workers have adequate access to 
quality care; this assessment authorizes the administrative director to make appropriate 
adjustments in fee-schedule amounts if the administrative director determines that there is 
inadequate access to care. The RAND Corporation has been commissioned to examine annual 
trends in access to care for injured workers in a three-year effort.  

In this year 1 report, we examine trends from 2010 to 2014 to serve as a baseline analysis, 
which offers only a preliminary assessment of how these trends relate to the policy changes and 
other factors. We focused on years 2010 to 2014 because the previous annual report examined 
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years 2007 to 2013 (Berkeley Research Group, 2015). Although this report is not an evaluation 
study of the direct impact of any specific policy or other change, it is important to assess the 
various dimensions of access to care in the evolving policy environment to ensure that injured 
workers have adequate access to needed medical care and the opportunity to achieve better 
health outcomes. Later annual reports will incorporate additional Workers’ Compensation 
Information System (WCIS) data and report on findings from a survey of physicians providing 
services to injured workers in California and from an analysis of MPN listings.  

Report Objective 
The key objective of this report is to describe access to medical care among injured workers 

in the state of California, as mandated by California Labor Code Section 5307.2 (2009). This 
report builds on earlier California WC access reports sponsored by the state (Kominski et al., 
2006; Wickizer et al., 2009; Berkeley Research Group, 2015). These earlier reports used surveys 
to examine medical care provided to injured workers and analyzed medical billing data. This 
report analyzes administrative and medical service bill data from WCIS to examine changes over 
time in measures related to access to care for injured workers. WCIS is the reporting tool used by 
the California Department of Industrial Relations (DIR) to collect comprehensive information 
from WC claims administrators about initial reports of injuries and all medical billing related to 
WC care.  

In examining trends over time, we aim to highlight potential access-to-care barriers in the 
WC system and to understand whether changes in the WC system may be increasing access for 
injured workers. Although we discuss potential explanations for the trends observed here, our 
analyses should be considered descriptive, as we are not conducting causal analysis.  

Medical bill and administrative data offer an important but limited window into access to 
care for injured workers. These data can be used to calculate a range of measures related to 
access to care for injured workers, such as the number of providers who treat injured workers, 
the time from injury to treatment and between different services, and the fraction of injured 
workers who receive appropriate follow-up care after specialist visits. Other important aspects of 
access—such as patient satisfaction with the availability of necessary care or provider 
perceptions of the WC system—are impossible to gauge in medical bill and administrative data.  

In this report, the RAND team explores different measures of access that can be constructed 
from the WCIS medical claims data. This year 1 report will allow us to establish a baseline 
assessment of trends using years of data mostly before the most recent reforms, including SB 
863. A future report will present data from other sources and perspectives, including a survey 
administered to physicians participating in the WC system and an analysis of MPN listings.  
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Organization of This Report 
This report describes the access measures that we implemented in our monitoring analyses. 

There are three sets of interrelated analyses. The first set focuses on provider participation, 
utilization, and payments. The second set tracks trends in the timeliness of initial nonemergent 
care following an injury and the number of primary care providers (PCPs) involved in care 
during the first 12 months following injury. The third set describes the different pathways of care 
that injured workers take in receiving initial and follow-up care and the typical times from one 
encounter to the next.  

The remainder of this report is organized as follows:  

• Chapter Two provides an overview of the data and methodology and discusses the 
different analytic approaches used to monitor access and pathways of care. 

• Chapter Three presents trends in provider participation and in utilization and payments 
per provider and per injury.  

• Chapter Four presents trends in the (1) timeliness of care, primarily measured as the time 
between injury and a first visit, and (2) provider “churn,” measured as the number of 
PCPs an injured worker sees in the first 12 months following injury.  

• Chapter Five presents the results of the analyses of pathways of care.  
• Chapter Six discusses these results and provides recommendations for policy options to 

address issues of access to quality care for injured workers in California.
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2. Defining and Measuring Access 

Access to care is an important domain to monitor, especially among vulnerable populations, 
because patients with better access to care systems are more likely to receive comprehensive, 
higher-quality care and are therefore more likely to experience better outcomes (Kominski et al., 
2006).  

The term access, as it applies to obtaining health care services, has been defined by the 
Institute of Medicine as the timely use of personal health services to achieve the best-possible 
health outcomes and is often measured in medical data by utilization of health services and 
health outcomes (Institute of Medicine, 1993). Measuring access using health outcome indicators 
can be challenging, however, as health outcomes are often the result of a multitude of factors and 
may not be directly correlated with medical care or utilization of health services. More-recent 
definitions view access as the opportunity that consumers or communities have to consume 
health goods and services, or the ease with which they consume these goods and services, in 
proportion to their needs (Haddad and Mohindra, 2002; Peters et al., 2008). These definitions 
regard access as including actual use of services and emphasize characteristics of users and 
services in evaluating access. Use of health care services as an access indicator also has 
limitations: The distribution of health care utilization varies across populations and is not an 
exact reflection of the health care needs of those populations.  

Because access to health care is one of the key dimensions of health care quality, there has 
been significant interest in refining measurements to improve construct validity (Donabedian, 
1966; Berenson, Pronovost, and Krumholz, 2013); in fact, the Agency for Healthcare Quality 
and Research has devoted significant resources to better measurement (e.g., through the National 
Quality Measures Clearinghouse). Measures are often differentiated across three key elements: 
structures, processes, and outcomes (Donabedian, 1966). Structural measures are those we might 
expect DIR and DWC to have the most influence in affecting for workers with workplace 
injuries, since these measures typically include rules and regulations imposed by payers 
systemwide. Process measures reflect aspects of the health care experience (e.g., receipt of 
guideline-concordant care, aspects of obtaining an appointment and wait times, referral patterns). 
Finally, outcome measures reflect whether appropriate care was received and, ultimately, 
whether health was improved. There are other measures that are correlated with the institutional 
structures, processes, and outcomes that are often used in the literature as proxies. Proxy 
measures—such as physician supply, physician willingness to participate, timeliness to care or 
waiting times, and geographic proximity—are often used to gauge resource availability, an 
important indicator of access. Other proxy measures—such as utilization of services, specialist 
referral patterns, provider type, care setting, purpose of encounter, and the frequency or 
continuity of care—can be used to assess access to adequate or appropriate care. However, 
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focusing on just any one element of access can be misleading. For example, examining health 
outcomes can be useful in illuminating obstacles to obtaining care, with the caveat that there are 
other factors—such as adherence, treatment effectiveness, health behaviors, and other 
unobservable measures—that are correlated with both health outcomes and access to care. 
Therefore, statistical associations between health outcomes should be viewed as correlational and 
not necessarily causal. 

Previous California WC Access Studies 
In this section, we briefly discuss previous studies of health care access among injured 

workers in the California WC system, which have relied on patient and provider survey 
responses. No single source of data or information can provide a comprehensive view of access. 
Although surveys are useful for collecting information about patient satisfaction, they are limited 
in their ability to collect detailed information about specific providers or medical services. On 
the other hand, although administrative and billing data include this granular information about 
providers and services, there are limits to the extent that outcome and structural measures related 
to access can be calculated from these data (Berenson, Pronovost, and Krumholz, 2013). 

There are several congressionally mandated access studies about the California WC system 
conducted by the Center for Health Policy at the University of California, Los Angeles 
(Kominski et al., 2006); the University of Washington School of Public Health (Wickizer et al., 
2009); RAND (Wynn, Timbie, and Sorbero, 2011); and the Berkeley Research Group (2015). 
The Kominski et al., 2006, study aimed to examine reforms that went into effect in 2004 and 
2005 and to establish a baseline regarding the proportion of injured workers and physicians 
reporting access or quality issues. Researchers administered three different surveys to injured 
workers, medical providers, and payers involved in the WC system. The Wickizer et al., 2009, 
Wynn, Timbie, and Sorbero, 2011, studies were similar and captured changes in the years since 
2006. In 2011, RAND further analyzed the effects that these new policies had on access to 
medically appropriate care and the efficiency of service delivery using a mixed-methods 
approach, which involved interviews with key stakeholders; a review of the relevant literature, 
rules, and regulations; and analysis of two kinds of administrative data (Wynn, Timbie, and 
Sorbero, 2011).  

In 2015, the Berkeley Research Group completed a study based on data extracted from WCIS 
to further examine access to medical treatment from 2011 to 2013. This more recent study found 
that the number of injured workers who received medical services in the WC system decreased 
30 percent from 2007 to 2012, followed by a slight increase in 2013, and found that the number 
of providers treating injured workers decreased 25 percent from 2007 to 2013.  
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Additional Access Measures 
We primarily drew on the earlier California WC access reports noted in the previous section 

and included several of the same measures (number of providers, utilization and payment, and 
time to first visit), which we delineate in Chapter Three. Here, we briefly motivate the use of two 
additional constructs that relate to access: provider churn and a preliminary approach to 
examining how injured workers receive care in the system, which we define and describe as a 
pathway analysis.  

Provider Churn 

We examined the proportion of injured workers that appear to churn, or move between 
multiple PCPs. Provider churn, in which an injured worker may see multiple PCPs within the 
first 12 months,5 could be indicative of worker dissatisfaction with care or difficulty seeing a 
preferred provider. However, this churn could also be indicative of complex care issues that 
require more-specialized care than the initial provider is equipped to provide.  

Pathways of Care  

We traced how injured workers receive care over time, including the providers they saw, 
when they saw them, and what kind of treatment or other health care services was provided. This 
information can be used to construct a map—or a pathway—to illustrate how an injured worker 
interacted with providers over time and may better reflect the structural and procedural aspects of 
access to care. Several recent studies have used administrative or claims data to examine 
patients’ movements between health care settings (Jay et al., 2013; Le Meur, Gao, and Bayat, 
2015; Kuwornu et al., 2016; Adeyemi, Demir, and Chaussalet, 2013; Brookes et al., 2012).  

The pathways measures we examined are exploratory but may provide a more 
comprehensive picture of how injured workers receive care. Pathways can complement the 
more-traditional individual measures of access and utilization, but more research is needed to 
determine whether a particular pathway is associated with improved health outcomes.  

Our pathway framework is illustrated in Figure 2.1. We have categorized injured workers’ 
entry into the WC system through one of five mutually exclusive types of visits: 

1. emergency department (ED) visit 
2. primary care evaluation and management (E&M) visit in an outpatient setting (including 

a physician’s office or hospital outpatient department [HOPD]) 
3. non–primary care E&M visit in an outpatient setting 
4. physical therapy visit in an outpatient setting 

                                                
5 A PCP is a provider whose billing specialty is multispecialty group practice, family medicine/general practice, 
internal medicine, occupational medicine, or chiropractor. 
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5. visit elsewhere. 

Injured workers flow from an initial visit based on their first WCIS service into a series of 
branches flowing from left to right in Figure 2.1. For this analysis, we followed patients for up to 
three visits or branches (an initial visit and up to two follow-ups) during the 12 months following 
the initial injury date. For injured workers who first have an ED visit, for example, the first 
branch is the ED visit, the second branch is whether the injured worker was admitted to the 
hospital, and the third branch is whether the worker had a subsequent follow-up visit. We tracked 
injured workers first entering in noncommon settings—physical therapy (PT) visit, other (non-
E&M or non-ED), or elsewhere—for only two branches because so few of the injured workers 
entered on these pathways. The definitions used to classify the type of provider and type of 
service are found in Appendix B. We did not initially anticipate the need for the PT category 
because we expected that injured workers would first see a treating physician, but we found that 
a nontrivial share of injured workers had an initial WCIS record for PT services (10 percent in 
2013). This could be following a first aid visit for which no medical bill was submitted or 
because of E&M visits missing from the data. For this analysis, we followed only injured 
workers from whom the length of time between each visit was fewer than 31 days.  
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Figure 2.1. Pathway Framework 
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3. Data and Methodology 

Overview of Approach 
This report includes analyses of WCIS data to examine medical treatment provided from 

2010 through 2015. WCIS is the reporting tool used by DIR to collect comprehensive 
information from WC claims administrators about initial reports of injuries and all medical 
billing related to WC care.  

Data and Study Sample 
WCIS data are transmitted to DWC within 90 calendar days of the bill payment or the date of 

final determination that payment for billed medical services would be denied. Each medical bill 
contains information about the injured worker and provider, diagnosis and procedure codes, the 
provider’s charges, actual payments to the provider, and codes explaining the reasons for 
adjustments between the billed charges and paid amounts.  

We used two approaches to select the records in WCIS that contribute to our various 
measures. In the first approach—the service-year approach—we used all WCIS bill line records 
with service dates in a given calendar year. The corresponding denominators for provider-level 
and injury-level measures are the count of all providers in WCIS for that calendar year and the 
count of all injuries in WCIS for that calendar year, respectively. In the second approach—the 
injury-year approach—we first identified all injuries in a calendar year and then analyzed WCIS 
bill line records with service dates within 12 months of the injury date.6 We report only injury-
level measures using this approach, and the denominator is the count of injuries in each calendar 
year. We focused on medical care in the first 12 months after injury to facilitate analyses of 
trends over time that would otherwise be complicated because the mix of relatively recent and 
older injuries for which medical care is required changes from year to year. Table 3.1 
summarizes the WCIS sample for each set of measures and analyses. The specific measures and 
analyses are described in more detail below. Table 3.2 presents the sample sizes for both 
approaches, by year, for claims (i.e., injuries), bill lines (i.e., discrete medical services), and 
providers.  

The provider identifier available in the WCIS data—the Taxpayer Identification Number 
(TIN)—distinguishes between different groups of practitioners that separately bill for services. A 
TIN may represent a single practitioner (e.g., a solo physician practice) or many individual 
practitioners (e.g., in the case of a large physician practice or delivery system). Individual 

                                                
6 As a result, the bill lines analyzed for injuries in a particular year (e.g., 2010) often have service dates in that year 
and the following year (e.g., 2010 and 2011). 
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practitioners occasionally bill under multiple TINs. California began requiring the reporting of 
another identifier—the National Provider Identifier (NPI)—during our study. The NPI can yield 
more-accurate counts of practitioners than TINs because each practitioner is assigned a unique 
NPI. The NPI field was, however, missing for many providers during our study period; as a 
result, we do not report results using NPIs.  

Table 3.1. WCIS Data Used for Report Measures 

 Service-Year Sample Injury-Year Sample 
Provider participation X  
Utilization and payments per provider X  
Utilization and payments per injury  X 
Timeliness of care  X 
Provider churn  X 
Pathways of care  X 

Table 3.2. Main Analytic Sample Sizes 

 
2010 2011 2012 2013 2014 

Service-year sample      

Number of claims 948,984 967,142 991,458 999,513 1,078,529 

Number of bill lines 28,327,429 28,296,196 27,802,432 27,868,728 26,513,484 

Number of providers 59,282 58,729 55,663 53,883 50,405 

Injury-year sample      

Number of claims 324,731 313,100 328,999 308,598 361,348 

Number of bill lines 10,126,950 9,489,173 9,980,204 9,052,993 10,598,343 

SOURCE: Analysis of WCIS data from 2010 to 2015. 

Key Measures 

Number of Providers 

For the purposes of this study, we defined participating providers as those who submitted 
WC medical bills to WCIS for that year and for whom we have a provider identification (TIN). 
To examine the supply of appropriate providers, we analyzed trends in participating providers 
over time, by primary specialty and by region. 

Utilization and Payments per Provider and per Injury 

We examined several measures that reflect utilization and payments at the provider and 
injury levels. These measures are 
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1. the number of claims—by counts of unique Jurisdiction Claim Numbers (JCNs), the 
identifier for claims—per provider-year 

2. the number of bill lines representing individual medical services per provider-year  
3. payments per provider-year overall and stratified by the provider’s primary specialty 
4. the number of bill lines per injury in the first 12 months after injury  
5. payments per injury for services furnished in the first 12 months after injury. 

Timeliness of Care  

The timeliness-of-care measures focus on trends in how quickly injured workers are able to 
see a provider. We considered the minimum number of days for all services during that period to 
reflect timeliness of care; this is consistent with other studies (e.g., Lipton, Corro, and Robertson, 
2016). 

 We calculated days from injury to first E&M visit as our primary timeliness-of-care 
measure. We focused on E&M visits because these services are typically the first contact an 
injured worker has with the health care system. We operationalized this measure in three 
different ways to gauge the sensitivity of the measure to excluding E&M visits at EDs (which 
often happen on the day of the injury) and E&M visits with a provider other than a PCP or 
occupational medicine physician, chiropractor, or group clinic. Each of the following measures is 
calculated for injuries with one or more of the qualifying visits within 12 months of injury. We 
define the first visit as 

• an E&M visit with any provider: This measure is defined as the number of days from 
injury to the earliest visit date in any setting 

• a non-ED E&M visit with any provider: This measure is defined as the number of days 
from injury to the earliest non-ED visit date 

• a non-ED E&M visit with a PCP: This measure is defined as the number of days from 
injury to the earliest visit with a PCP.  

Provider Churn 

We constructed an indicator equal to one for injured workers who have E&M visits with 
multiple PCPs within one year of injury. We also used a measure of the count of unique PCPs an 
injured worker saw within the first year of injury.  

Care Pathway 

We categorize injured workers’ visits based on type of care and care setting for the first three 
visits, as shown in Figure 2.1. 
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Analytic Approach 
We calculated descriptive statistics for all access measures, both overall and by injury type 

and year of injury. We primarily report means (or medians, when the distributions were skewed). 
We tested for significant differences in means over time and across injury types using two-sided 
statistical tests and a significance level of 0.01, because our sample sizes are relatively large 
(Benjamin et al., 2018). We report p-values for specific results, where the p-value falls between 
0.01 and 0.05, but note that, in many cases, adjustments for multiple comparisons would 
effectively yield a lower p-value threshold.  

In some analyses, we stratified by important measures for which there may be variation in 
access. In those analyses, we examined variation by  

1. provider specialty (the list of categories is presented in Chapter Four) 
2. body part or type injury (low-back pain, shoulder injury, knee injury, upper-back and 

neck injury, and all other injuries) 
3. nature of injury (occupational disease or cumulative injuries, multiple injuries, specific 

injuries, or unknown) 
4. type of service 
5. region of the state.  

Type of service is categorized by place of service and procedure codes on bill and bill line 
records. Region is measured in two ways: (1) condensed into three main categories (northern, 
southern, and out of state) and (2) a more granular categorization (see Chapter Four). 

Data Limitations 
The main limitation of our analysis stems from our use of TIN as a provider identifier. The 

range of entities that deliver health care that can bill under a single TIN—from solo physician 
practices to large, integrated health systems—results in extraordinary heterogeneity in the 
number of claims, bill lines, and payments per TIN and complicates the calculation of test 
statistics.7 Furthermore, we expect the number of TINs for treating injured workers to decrease 
over time because of consolidation in the broader health care system, rather than because of 
decisions to stop treating injured workers. We cannot disentangle changes in the number of TINs 
over time caused by consolidation from decisions to treat or not to treat injured workers.  

There are more-general limitations to using the WCIS medical data. First, not all WC claims 
are reported into the system. Additionally, among reported claims, there is underreporting of 
initial medical visits and of medical bills. As a result, our results are from WCIS-reported 

                                                
7 More specifically, outliers with very large counts of claims, counts of bill lines, and payments inflate variance, 
which makes it far less likely that calculated test statistics will be above the level at which we would reject the null 
hypothesis that two sample means (e.g., average claims per year in two years) are the same.  



  13 

injuries and medical bills only and cannot be interpreted as applying to the entire California WC 
system or to all of providers’ care to injured workers. Finally, some WCIS records are not linked 
to a claim identifier (JCN); therefore, we cannot observe injury type and other fields from the 
administrative data. For these records and for measures using the service-year approach, we 
assigned all records sharing a combination of claim administrator number, injury date, and 
employer TIN to the same claim identifier number. Measures using the injury-year approach 
were restricted to injures with a JCN and necessary administrative data.  

We found that some injured workers have very long gaps between injury date and first date 
of medical care reported in WCIS. For example, in 2012, 5 percent of injured workers waited 
120 days or longer from injury to the first nonemergency E&M visit, and 1 percent waited 286 
days or longer. Although this could be a result of access issues, we believe that it is more likely 
because of WCIS data issues. For example, it may be that we are missing the bills associated 
with initial medical treatment for some injured workers. Another potential concern is that the 
date of injury recorded in WCIS is significantly different from the date first reported to 
employers, particularly for injured workers with cumulative injuries—or those injuries that may 
take a significant amount of time to manifest, such as carpal tunnel syndrome.  

Although we were unable to ascertain the extent to which missing bills may explain the 
skewed distribution of days between injury date and first claim, differences in the date of injury, 
as first reported to employers and as recorded in WCIS claims data, have been noted elsewhere 
(Mulcahy et al., forthcoming). The first injury date reported to employers is also missing from a 
significant number of injured workers. Because of these concerns, we used the WCIS-recorded 
injury date (and not data from the form for the first report of injury). 

The analysis in this report includes out-of-state claims—that is, claims where the provider 
was outside California. In 2014, only about 1.5 percent of the claims were with out-of-state 
providers, but this varied from year to year, ranging from 1.5 percent in 2013 and 2014 to 5.8 
percent in 2008. For these claims, the median time between the injury date and first E&M visit 
ranged from 3 days in 2010 to 7 in 2014, relative to a median of 2 to 3 days in 2010 and 3 to 5 
days in 2014 in the southern and northern regions of California. Although the out-of-state claims 
are likely systematically different from the in-state claims, because they compose such a small 
fraction of the sample, we do not expect results to change substantially by excluding them from 
the analysis. Nonetheless, in future analyses, we will exclude and examine these out-of-state 
claims separately.  
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4. Trends in Provider Participation, Utilization, and Payments 

In this chapter, we present trends in provider participation, utilization, and payments. All else 
equal, a greater number of providers treating injured workers likely represents better access to 
care. Measures of the number of claims (i.e., injuries) per provider, the number of bill lines (i.e., 
discrete medical services) per provider, and payments per provider are important complements to 
measures of provider participation. Per-provider utilization and payment measures help describe 
whether care for injured workers is concentrated in a few providers or distributed evenly across 
many providers. We also report per-injury utilization and payment measures, focusing on the 
care received by injured workers in the first 12 months after injury. Changes in these measures 
could signal improving or declining access to care. We caution that a wide range of factors could 
affect all the measures in this chapter over time, including changing numbers or mix of 
workplace injuries, changes in clinical practice, and changes in WCIS data completeness. 

Trends in Provider Participation  
In Figure 4.1, we present the number of providers in WCIS, which has declined from 2010 to 

2014. Over the same period, the number of WC injuries has increased, suggesting that the ratio 
of injuries to provider has increased. For comparison, in California, the number of total active 
physicians (adjusting for population) has increased slightly over the same period, from 256 
active physicians per 100,000 people in 2010 to 263 physicians per a population of 100,000 in 
2014 (Association of American Medical Colleges, 2011, Table 1; Association of American 
Medical Colleges, 2015). However, different data sources suggest different trends in the number 
of physicians: The California Health Care Foundation reported between 138 and 118 specialists 
per 100,000 using American Medical Association data for California and Medical Board of 
California data, respectively, in 2008 (California Health Care Foundation, 2010). By 2014, 
however, rates had changed to 143 and 104, respectively—suggesting a slight increase using 
American Medical Association data and a slight decrease using Medical Board data (Coffman, 
Geyn, and Fix, 2017). 
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Figure 4.1. Trend in Number of Providers Serving WCIS Patients  

 
SOURCE: Analysis of WCIS data from 2010 to 2014. 

Next, we present the trends in participating WC providers by the primary specialty of each 
provider (Table 4.1). The specialties with the largest declines are family medicine/general 
practice (almost 5,600 fewer providers), chiropractic medicine (about 1,600 fewer providers), 
and pharmacy providers (about 700 fewer providers).8 Most other specialties were relatively 
stable (changes of fewer than 500), except physical therapists (increased by 554) and other 
(increased by 670).  

       
8 Some specialties—such as family medicine/general practice—might have been more likely to have fewer 
practitioners per billing entity or might have been more likely to consolidate over time compared with others. These 
trends do not necessarily reflect a change in the number of practitioners participating in WC in these specialties.  
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Table 4.1. Number of Providers Serving WCIS Patients, by Primary Specialty and Year 

Provider Primary Specialty 2010 2011 2012 2013 2014 
Change  

(2014 Minus 2010) 

Acupuncture 1,664 1,687 1,694 1,822 1,733 69 

Anesthesiology 1,839 1,842 1,838 1,874 1,753 –86 

Behavioral health 2,539 2,596 2,572 2,440 2,141 –398 

Chiropractic medicine 6,123 5,852 5,638 5,140 4,493 –1,630 

Dental 1,620 1,641 1,539 1,503 1,402 –218 

Emergency medicine 1,664 1,687 1,694 1,822 1,733 69 

Family medicine/general practice 13,000 12,406 11,082 8,510 7,402 –5,598 

Internal medicine 1,881 1,764 2,005 2,254 2,017 136 

Legal medicine 135 108 52 48 46 –89 

Neurology 512 490 527 513 419 –93 

Occupational medicine 1,014 915 1,053 1,657 1,260 246 

Ophthalmology 390 413 362 386 372 –18 

Orthopedics/orthopedic surgery 2,575 2,609 2,809 2,869 2,711 136 

Other surgery 1,321 1,256 1,330 1,353 1,203 –118 

Pathology 547 539 514 476 434 –113 

Pharmacy 1,451 1,251 880 667 727 –724 

Physical therapy 2,200 2,429 2,695 2,865 2,754 554 

Podiatry 840 839 812 789 741 –99 

Radiology 1,509 1,458 1,383 1,315 1,311 –198 

Other  15,961 16,220 14,760 15,440 15,291 –670 

Missing 497 727 424 140 462 –35 

Total 59,282 58,729 55,663 53,883 50,405 –8,877 
SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTES: We combined occupational medicine physicians and therapists into occupational medicine because there 
were typically fewer than 200 therapists per year. We combined physical medicine and rehabilitation providers and 
physical therapists into physical therapy because of overlap in specialty. Finally, we combined psychiatry and 
behavioral health into behavioral health because of overlap in specialty. Results reported here are similar when 
comparing the disaggregated means. 
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Trends in the Number of Claims per Provider 
In Table 4.2, we present the number of claims or injuries per provider by specialty from 2010 

to 2014. The mean number of claims per provider increased marginally, from 47.16 in 2010 to 
58.89 in 2014 (p = 0.018). Although these means appear distinct, the medians were both 2, 
suggesting that there may be large outlier observations in 2014.9 Moreover, after making 
Bonferroni adjustments for multiple hypothesis testing, these means would not be considered 
statistically significantly different at conventional levels.10 Only among occupational medicine 
providers did we find an increase in the number of claims per provider from 2010 to 2014 at the 
1 percent level of statistical significance. The decline in the mean number of claims per 
pathologist was large, at 92.53, but only marginally statistically significant (p = 0.03).11 

Table 4.2. Mean Number of Claims per Provider, by Specialty and Year 

Specialty 2010 2011 2012 2013 2014 Change (2014 Minus 2010) 

Acupuncture 9.19 9.66 10.15 10.04 10.15 0.96 

Anesthesiology 39.60 39.84 39.99 43.44 45.39 5.79 

Behavioral health 20.30 20.04 19.23 20.60 18.70 –1.60 

Chiropractic medicine 13.70 14.13 13.87 13.11 13.50 –0.20 

Dental 3.00 3.26 3.45 4.03 3.58 0.57 

Emergency medicine 83.18 72.99 72.40 74.00 81.20 –1.98 

Family medicine/general practice 60.31 58.83 64.93 69.99 79.49 19.18 

Internal medicine 16.99 18.71 18.99 23.21 20.57 3.58 

Neurology 31.48 31.86 33.13 31.52 31.51 0.03 

Occupational medicine 29.35* 43.39 51.59 43.11 66.67 37.31 

Ophthalmology  8.50 10.14 11.39 11.50 11.67 3.17 

Orthopedics/orthopedic surgery 93.21 100.52 102.25 121.58 114.37 21.15 

Other surgery 15.36 16.15 15.76 18.31 18.80 3.44 

Pathology 119.45 86.17 74.21 77.04 26.92 –92.53 

Pharmacy 76.29 89.03 113.51 67.91 111.47 35.18 

Physical therapy 52.73 60.34 64.95 77.93 84.62 31.89 

                                                
9 For example, the maximum number of claims per provider was 109,793 in 2010 and 132,611 in 2014. 
10 To test four hypotheses of cross-year comparisons across all specialties, we should consider means statistically 
different if the p-value is less than or equal to 0.0025 or 0.0125 if using the conventional 1 percent or 5 percent 
levels of significance, respectively.  
11 The number of bill lines per provider decreased for pathology services, from 119 to 27 (p = 0.03); however, the 
median number was relatively constant, at 3 bill lines per provider, over time. The large difference in the means over 
time is driven by very large standard deviations and large outlier values in earlier years (e.g., the maximum number 
of bill lines per provider was 21,600 in 2010 and 978 in 2014). 
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Specialty 2010 2011 2012 2013 2014 Change (2014 Minus 2010) 

Podiatry 10.35 10.71 11.05 13.02 13.26 2.91 

Radiology 146.65 148.07 157.45 166.94 178.06 31.41 

Other  49.46 53.70* 58.96 67.18 62.88 13.41 

Overall 47.16 49.20 52.41 56.16 58.89 11.73 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTES: We excluded providers with missing specialties (n = 2,250) and the legal medicine specialty (n = 389). We 
combined occupational medicine physicians and therapists into occupational medicine because there were typically 
fewer than 200 therapists per year. We combined physical medicine and rehabilitation providers and physical 
therapists into physical therapy because of overlap in specialty. Finally, we combined psychiatry and behavioral 
health into behavioral health because of overlap in specialty. Results reported here are similar in comparing the 
disaggregated means. Sample sizes are presented in Table 4.1.  
* The mean is statistically different from the 2014 mean within the same specialty (row) at p < 0.01. Bolded 
differences from 2010 to 2014 are significant at p < 0.01. 

Trends in the Number of Medical Services per Provider 
In Table 4.3, we present the mean number of bill lines (i.e., discrete medical services) per 

provider, overall and by specialty, for 2010 to 2014. We found an increase in the average number 
of bill lines per provider, from 474 in 2010 to 540 in 2014, although this difference was not 
statistically significant (p = 0.417).12 The average number of bill lines per provider increased for 
most specialties, although none of the specialty-specific differences was statistically significant 
at the 1 percent level of statistical significance. Overall, median bill lines per provider was 12 in 
both 2010 and 2014. There were also no statistically significant differences in medical services 
or bill lines per provider, by region, from 2010 to 2014 (see Table 4.4). 
  

                                                
12 The number of bill lines per provider varied widely because of heterogeneity in the number and type of 
practitioners billing under a single TIN. As a result, the standard deviation of the means calculated for this report 
were very large, and many of the calculated test statistics do not allow us to reject null hypotheses that there is no 
difference between the 2010 and 2014 means.  
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Table 4.3. Mean Number of Medical Services per Provider, by Specialty and Year 

Specialty 2010 2011 2012 2013 2014 
Change (2014 
Minus 2010) 

Acupuncture 183.10 189.78 200.47 191.51 214.72 31.62 

Anesthesiology 104.34 109.59 114.30 150.09 149.68 45.34 

Behavioral health 190.01 192.25 192.36 188.21 200.33 10.33 

Chiropractic medicine 306.56 291.98 267.21 219.75 216.96 –89.60 

Dental 20.43 22.10 23.02 27.02 25.09 4.67 

Emergency medicine 158.92 144.91 140.03 160.92 182.60 23.68 

Family medicine/general practice 734.15 693.78 745.40 815.61 865.30 131.15 

Internal medicine 142.30 153.36 147.05 184.60 135.23 –7.07 

Neurology 180.54 187.59 183.84 149.11 124.58 –55.96 

Occupational medicine 476.02 629.25 720.88 519.60 749.08 273.05 

Ophthalmology  30.84 41.89 46.16 41.67 43.08 12.23 

Orthopedics/orthopedic surgery 883.07 947.82 924.18 1,075.61 965.53 82.46 

Other surgery 104.11 99.70 87.66 101.57 114.12 10.01 

Pathology 979.97 535.91 437.81 443.77 114.55 –865.42 

Pharmacy 650.97 710.87 981.53 558.83 797.78 146.81 

Physical therapy 1,280.38 13,85.19 1,452.50 1,703.27 1,930.15 649.78 

Podiatry 99.74 99.21 99.72 101.06 101.69 1.95 

Radiology 348.35 365.84 397.10 459.83 348.21 –0.14 

Other  350.49 394.07 416.62 465.88 419.04 68.55 

Overall 474.33 484.39 505.59 527.11 539.35 65.01 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTES: We excluded providers with missing specialties (n = 2,250) and the legal medicine specialty (n = 389). 
Sample sizes are presented in Table 4.1.  
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Table 4.4. Mean Number of Medical Services per Provider, by Region and Year 

Region  2010 2011 2012 2013 2014 
Change (2014 
Minus 2010) 

Bay Area  406.10 409.06 444.69 498.60 499.33 93.23 

Central Coast  382.23 428.27 414.72 401.85 396.47 14.25 

Central Valley  403.67 409.98 409.28 430.60 447.30 43.63 

Eastern Sierra Foothills  207.26 201.99 207.56 196.45 204.42 –2.83 

Inland Empire  566.33 568.77 579.43 570.35 586.39 20.06 

Los Angeles  827.57 836.54 848.13 791.38 793.61 –33.96 

North State, Shasta  209.62 216.51 237.36 235.82 229.67 20.04 

Out of state  261.27 280.07 313.66 405.46 445.22 183.95 

Sacramento Valley  460.82 488.31 500.46 508.23 507.61 46.79 

Sacramento Valley (N.)  230.36 237.62 274.55 252.79 330.55 100.19 

San Diego  402.92 369.04 411.72 505.66 476.80 73.88 

Unknown  34.00 30.05 38.60 12.29 26.29 –7.71 

Overall 474.33 484.39 505.59 527.11 539.35 65.01 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: Sample sizes are presented in Table 4.1.  
 

Trends in Payments per Provider for First-Year Injuries 
In Table 4.5, we present the mean payments per provider, both overall and by specialty, from 

2010 to 2014. Overall, expenditures per provider increased by $8,813 (18 percent) from 2010 to 
2014. Payments per provider in anesthesiology, behavioral health, and orthopedics increased by 
$6,893 (31 percent), $12,435 (22 percent), and $29,810 (27 percent), respectively, from 2010 and 
2014. Changes over time were not statistically significant among other specialties.  

Note that these values are in nominal dollars because these payments are based on the DWC 
fee schedule and not actual prices that providers charge. Nonetheless, ignoring the fact that 
health care prices have increased over time also ignores the relative change in costs for 
providers: If the fee schedule did not change, providers were essentially being asked to receive 
less in 2014 than in 2010. Overall, health care costs increased by about 7 percent from 2010 to 
2014 (Claxton et al., 2018).  
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Table 4.5. Mean Payments per Provider, by Specialty and Year 

Specialty 2010 2011 2012 2013 2014 

Change  
(2014 Minus 2010) 

$ % 

Acupuncture $7,735 $8,108 $8,331 $7,750 $8,382 $647 8% 

Anesthesiology $22,592* $23,418 $27,009 $29,450 $29,485 $6,893 31% 

Behavioral health $56,329* $65,776 $62,564 $68,615 $68,765 $12,435 22% 

Chiropractic medicine $15,107 $14,476 $13,508 $10,898 $12,390 –$2,717 –18% 

Dental $8,225 $9,868 $10,393 $13,172 $12,809 $4,584 56% 

Emergency medicine $13,765 $13,105 $13,083 $17,384 $15,714 $1,949 14% 

Family medicine/ 
general practice 

$53,675 $50,495 $53,309 $52,567 $66,772 $13,097 24% 

Internal medicine $17,678 $18,476 $20,593 $22,506 $20,456 $ 2,778 16% 

Neurology $37,239 $36,879 $41,777 $38,290 $34,209 –$3,029 –8% 

Occupational 
medicine 

$38,628 $35,213 $33,759 $28,854 $43,238 $4,611 12% 

Ophthalmology  $3,523 $5,243 $6,162 $4,892 $5,806 $2,283 65% 

Orthopedics/ 
orthopedic surgery 

$112,021* $124,165* $128,421 $142,445 $141,831 $29,810 27% 

Other surgery $20,444 $20,651 $17,816 $20,094 $21,370 $926 5% 

Pathology $27,813 $12,270 $8,462 $15,741 $4,945 –$22,867 –82% 

Pharmacy $72,061 $92,799 $131,864 $77,741 $108,074 $36,013 50% 

Physical therapy $40,156 $44,302 $41,947 $48,695 $58,479 $18,323 46% 

Podiatry $8,175 $8,293 $8,252 $8,600 $10,685 $2,510 31% 

Radiology $76,299 $81,894 $90,137 $96,709 $74,128 –$2,172 –3% 

Other  $67,641 $64,544 $62,776 $59,933 $56,252 –$11,389 –17% 

Overall $47,744* $50,983 $54,154 $54,497 $56,557 $8,813 18% 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTES: We excluded providers with missing specialties (n = 2,250) and the legal medicine specialty (n = 389). 
Sample sizes are presented in Table 4.1.  
* The mean is statistically different from the 2014 mean within the same specialty (row) at p < 0.01. Bolded 
differences from 2010 to 2014 are significant at p < 0.01. 

Trends in Utilization and Payments per Injury 
We examined utilization and payments per injury using bill lines in the 12 months following 

the date of injury, for injuries from 2010 to 2014. We focused on new injuries in each calendar 
year to simplify comparisons from year to year. If we had used all injuries and services, changes 
from year to year would have been driven, in part, by the shifting mix of new versus older 
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injuries. Although examining only new injuries simplifies comparisons, it does limit the 
generalizability of these findings.  

For all types of services, we also included injuries with zero utilization. This shifted the mean 
utilization and spending downward. For example, in 2010, there were 123,609 injuries (38 
percent of the 2010 sample) with zero prescription drug utilization. Thus, the average number of 
bill lines per injury, including those with zero prescription drug utilization, is 4.32, versus 6.97 
among those who were using prescription drugs. Therefore, the average use of services among 
injured workers actually getting care is much higher. However, an examination of changes in 
conditional means over time yielded results that are qualitatively similar to those reported in 
Table 4.6. 

This analysis can identify changes over time in the mix of services utilized by injured 
workers, which may reflect changes in access. However, other changes, such as changes in 
clinical practice and changes in the mix of new injuries from year to year, may also explain the 
trends we observed.  

In Table 4.6, we present the mean utilization per injury for each year and service category. 
For all service categories except an “other/unknown” category, the number of claims per injury 
within 12 months of injury declined from 2010 to 2014 (all p < 0.01). Utilization per injury, 
however, increased for the “other/unknown” category, which primarily includes WC-required 
reports, liens, and medical-legal services. There was a dramatic increase in bills for certain WC-
required reports starting with 2013 injuries and continuing with 2014 injuries, so much of the 
increase over time occurred in those years.  

 

Table 4.6. Mean Utilization per Injury for Services Within 12 Months of Injury, by Type of Service 

Type of Service 2010 2011 2012 2013 2014 
Change  

(2014 Minus 2010) 

Drugs 4.32** 3.73** 3.35** 2.79** 2.26 –2.06** 

E&M 5.15** 5.12** 5.19** 4.85** 4.95 –0.20** 

Medicine 15.93** 15.88** 16.27** 15.2** 13.13 –2.79** 

Laboratory/pathology 0.83** 0.89** 0.90** 0.94** 0.78 –0.05** 

Radiology 1.64** 1.59 1.59 1.54** 1.59 –0.05** 

Surgery 0.72** 0.72** 0.72** 0.65** 0.58 –0.14** 

Outpatient facility services 0.35** 0.27** 0.24** 0.29** 0.30 –0.04** 

Anesthesia 0.09** 0.09** 0.09** 0.09** 0.08 –0.01** 

DME 0.72** 0.62** 0.68** 0.54** 0.33 –0.39** 

Prosthetics/orthotic devices 0.35** 0.35** 0.35** 0.32** 0.33 –0.02** 

Other/unknown 1.07** 1.03** 0.95** 2.12** 4.98 3.91** 
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Type of Service 2010 2011 2012 2013 2014 
Change  

(2014 Minus 2010) 

Inpatient hospital stays 0.02** 0.01** 0.01 0.01 0.01 –0.01** 

Number of injuries 
(denominator) 

324,731 313,100 328,999 308,598 361,348 36,617 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTES: DME = durable medical equipment. Utilization is measured as the total number of bill lines within 12 months 
of injury.  
** The mean is statistically different from the 2014 mean within the same service category (row) at p < 0.01.  
 

In Table 4.7, we report payments per injury across service categories from 2010 to 2014. 
Payments per injury increased almost $96 for E&M services from 2010 to 2014 but declined for 
almost all other types of services (except surgery and prosthetics/orthotics) (all p < 0.01). Some 
of these changes are consistent with higher payment rates implemented through the transition to 
RBRVS in 2014. Again, it is not clear from these analyses whether SB 863 provisions or other 
factors are driving these observed changes.  

Table 4.7. Mean Payments per Injury for Services within 12 Months of Injury, by Type of Service 

Type of Service 2010 2011 2012 2013 2014 
Change  

(2014 Minus 2010) 

Drugs 174.47** 174.61** 187.18** 175.5** 127.39 –47.08** 

E&M 439.99** 435.3** 444.47** 436.1** 535.59 95.61** 

Medicine 503.08** 499.03** 498.92** 469.99** 456.84 –46.25** 

Laboratory/pathology 25.86** 39.64** 40.74** 36.81** 19.60 –6.27** 

Radiology 175.59** 180.67** 184.27** 172.55** 159.89 –15.7** 

Surgery 189.44 219.17** 224.34** 194.88 192.89 3.45 

Outpatient facility services 255.21** 193.57** 179.53** 207.65** 215.15 –40.06** 

Anesthesia 29.88** 30.07** 28.82** 28.12** 26.92 –2.95** 

DME 44.38** 42.65** 48.24** 45.8** 37.28 –7.1** 

Prosthetics/orthotic devices 37.92 37.53* 39.34 38.11 39.02 1.10 

Other/unknown 363.68** 383.39** 329.78* 315.36** 343.31 –20.37** 

Inpatient hospital stays 193.29* 176.83 152.89* 145.32** 172.73 –20.56* 

Number of Injuries 
(denominator) 

324,731 313,100 328,999 308,598 361,348 36,617 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: Utilization is measured as the total number of bill lines within 12 months of injury.  
* The mean is statistically different from the 2014 mean within the same service category (row) at p < 0.05; ** the 
mean is statistically different from the 2014 mean within the same service category (row) at p < 0.01.  
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5. Timeliness of Care and Provider Churn 

As described in Chapter Two, we measured the timeliness of care as the number of days from 
injury to first E&M visit, in which first visit is defined in several ways. In our main approach, we 
calculated the length of time between injury and the first E&M visit with any provider in any 
setting. In a set of sensitivity analyses, we were more specific in terms of the setting and the 
provider associated with the first E&M visit. The first sensitivity analysis excluded E&M visits 
that were in the ED because the time between injury and first services for those injured workers 
should be zero. Including injured workers with immediately emergent injuries may skew the wait 
time downward toward zero. The second sensitivity analysis further restricted qualifying E&M 
visits to those furnished by a PCP (including family/general medicine, internal medicine, and 
occupational medicine providers), because PCPs typically provide the initial E&M visit. We 
examined the number of days between the injury date and each date of service for services 
received in the 365 days following the injury date.  

Sample Sizes  
In Table 5.1, we present sample sizes, using the broadest definition of first visit (e.g., in any 

setting with any provider), of the number of injured workers per year for each injury category. 
We examined only first E&M visits in this analysis, so our sample is a subsample of data used 
earlier in this report. We tested for differences over time but just reported whether the median for 
each year was statistically different from the value in 2014, as it is the most recent year in our 
analysis.  

Table 5.1. Number of Observations for Timeliness of Care Analysis, by Injury Year and Body Part 
or Condition 

 2010 2011 2012 2013 2014 
All Injuries  261,747 250,911 266,569 246,432 307,982 
Low-back pain 44,755 42,539 46,027 42,781 52,874 
Shoulder injuries 19,012 18,607 20,908 19,988 25,028 
Knee injuries 12,110 11,731 12,671 11,845 14,271 
Upper-back and neck injuries 7,999 7,619 7,935 7,935 9,756 
All other injuries 177,871 170,415 179,028 163,883 206,053 

SOURCE: Analysis of WCIS data from 2010 to 2014. 
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Timeliness of Initial Care  
Overall, we found a small, but statistically significant, increase in the median time between 

injury and any E&M visit—from 2 days in 2010 to 3 days in 2014 (see Table 5.2). Trends in 
median wait times from injury to first E&M visit, excluding those occurring in the ED, were 
similar to those among all E&M visits (see Table 5.3). The median number of days between 
injury to first visit with a PCP increased from 3 days in 2010 to 4 days in 2014 (see Table 5.4).  

For comparison, the average wait time to see a provider in the Texas WC system was about 
four days (Texas Department of Insurance, 2016), the average wait time to see a physician 
among 15 large markets was 24 days, and the average wait time to see a an orthopedic surgeon 
specifically was 11 days (Merritt Hawkins, 2017).  

Table 5.2. Median Days from Injury to First E&M Visit (in Any Setting), by Injury Year and Body 
Part or Condition 

 
2010 2011 2012 2013 2014 

All injuries 2* 2* 3* 3* 3 
Low-back pain 3* 3* 3* 4* 3 
Shoulder injuries 3* 4* 4* 6* 5 
Knee injuries 3* 3* 4 5* 4 
Upper-back and neck injuries 3* 4* 4* 6 5 
All other injuries 2* 2* 2* 3* 2 
SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: See Table 5.1 for sample sizes.  
* Statistically different from the 2014 median in the same injury (row) at p < 0.001.  

Table 5.3. Days from Injury to First Non-ED E&M Visit, by Injury Year and Body Part or Condition 
 

2010 2011 2012 2013 2014 
All injuries 2* 2* 3* 3* 3 
Low-back pain 3* 3* 3* 4* 3 
Shoulder injuries 3* 4* 4* 6* 5 
Knee injuries 3* 3* 4 5* 4 
Upper-back and neck injuries 3* 4* 4* 6 5 
All other injuries 2* 2* 2* 3* 2 
SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: See Table A.2 for sample sizes. 
* Statistically different from the 2014 median in the same injury (row) at p < 0.001. 
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Table 5.4. Days from Injury to First E&M Visit with a PCP, by Injury Year and Body Part or 
Condition 

 
2010 2011 2012 2013 2014 

All injuries 3* 4* 4* 5* 4 
Low-back pain 4* 4* 5* 6* 5 
Shoulder injuries 5* 7* 7* 9* 8 
Knee injuries 4* 5* 6 7* 6 
Upper-back injuries 5* 5* 6* 8 7 
All other injuries 3* 3* 3* 4* 4 
SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: See Table A.2 for sample sizes. 
* Statistically different from the 2014 median in the same injury (row) at p < 0.001. 

 
We stratified the analysis by main body part that was injured and found that wait times 

increased more for shoulder, knee, and upper-back and neck injuries regardless of setting or 
provider. In any setting, median wait times for those injuries to have an E&M visit anywhere 
(even with ED visits excluded) increased from 3 days to 4 to 5 days, whereas median wait times 
to see a PCP for those body parts increased from 4 to 5 days to 6 to 8 days.  

We also tested for differences in medians across injury categories using the 2014 data only 
for each first visit definition used. The wait times for upper-back and neck and shoulder injuries 
were not significantly different from each other, but they were both statistically different from all 
other injuries at p < 0.001. Wait time for low-back and knee injuries were significantly different 
from all other injuries (p < 0.001).  

Next, we stratified by the nature of injury, which allowed us to differentiate between injuries 
that have accrued over time (e.g., cumulative injuries and occupational diseases, such as carpal 
tunnel) and more-specific acute injuries (e.g., trauma). Cumulative injuries and occupational 
disease had significantly longer median wait times, which is likely due to the nature of these 
injuries and how the date of injury was determined (see Table 5.5). Multiple injuries also had 
longer wait times, compared with the median across all injuries in 2013 and 2014.  

Table 5.5. Days from Injury to First Non-ED E&M Visit, by Injury Year and Nature of Injury  
 

2010 2011 2012 2013 2014 
All injuries 2 2 3 3 3 
Specific injuries 2 2 2 3 3 
Occupational disease/cumulative injuries 9 9 10 14 13 
Multiple injuries 3 3 3 7 4 
Unknown injuries 3 2 3 7 7 
SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTES: Medians in 2014 are statistically significantly different across all categories at p < 0.001. See Table A.3 for 
sample sizes. Results were similar using number of days to any first E&M visit (data available upon request). 

 
Next, we examined wait times over time, by region. In earlier years, there was very little 

variation in wait time by broad geographic area. In 2014, the wait time in the northern region 
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was significantly greater than in the southern region (p < 0.001), and the wait time for out-of-
state receipt of care was significantly greater than care received in the state (p < 0.001) (see 
Figure 5.1). 

Figure 5.1. Median Days from Injury to First Non-ED E&M Visit, by Injury Year and Region 

  
SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: See Table A.4 for sample sizes. Results were similar using number of days to any first E&M visit (data 
available upon request). 

Provider Churn  
We also analyzed provider churn. For this analysis, we examined a subsample of individuals 

who had at least one E&M visit with a PCP in the year following their injuries—see the analytic 
sample sizes in Table 5.6. 

Table 5.6. Number of Observations for Churn Analysis, by Injury Year and Body Part or Condition 

 2010 2011 2012 2013 2014 
All injuries  217,581 205,287 218,404 194,078 243,311 
Low-back pain 38,454 36,355 39,395 35,354 44,004 
Shoulder injuries 16,227 15,647 17,596 16,298 20,329 
Knee injuries 10,269 9,861 10,623 9.523 11,451 
Upper-back and neck injuries  6,673 6,257 6,613 6,276 7,768 
All other injuries 149,958 137,167 144,177 126,627 159,759 

SOURCE: Analysis of WCIS data from 2010 to 2014. 
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Figure 5.2 plots the proportion of injured workers seeing more than one PCP in the first year 
after injury, by injury type. Across all injuries, the proportion of injured workers who saw 
multiple PCPs within a year of injury was relatively stable, at about 18 percent (see the black line 
in Figure 5.2). However, rates decreased slightly among injured workers with shoulder and knee 
injuries. The average number of PCPs seen in the 12 months following injury ranged from 1.21 
to 1.28 across all injuries over the 2010 to 2014 period (see Table 5.7). Overall, from 2010 to 
2014, the average number of PCPs declined slightly; although this is statistically significant, it is 
unclear whether these are meaningful changes. We also note that all injured workers in this 
sample had seen at least one PCP.  

Figure 5.2. Proportion of Injured Workers Seeing Multiple PCPs Within a Year of Injury, by Injury 
Year and Type  

 
 

SOURCE: Analysis of WCIS data from 2010 to 2014. 
NOTES: Data include visits within the first 12 months following injury. Upper back includes neck. Differences from 
2010 to 2014 for each line is statistically significant for all injuries, shoulder injuries, and “all other injuries” at p < 0.01. 
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Table 5.7. Mean PCPs Seen in First 12 Months of Injury, by Injury Year and Body Part or Condition 

 2010 2011 2012 2013 2014 
All injuries  1.25* 1.25* 1.28* 1.24* 1.21 
Low-back pain 1.32* 1.32* 1.35* 1.30* 1.28 
Shoulder injuries 1.34* 1.33* 1.36* 1.31* 1.27 
Knee injuries 1.31* 1.31* 1.36* 1.29* 1.27 
Upper-back and neck 
injuries  

1.28* 1.30* 1.33* 1.29* 1.26 

All other injuries 1.21 1.21 1.24* 1.20* 1.18 
SOURCE: Analysis of WCIS data from 2010 to 2014. 
* Means in 2010–2013 are statistically significantly different from the 2014 mean in the same injury (row) at p < 0.01.  

 
We also examined churn by broad regional categories (see Figure 5.3). Although the average 

number of PCPs seen in the year following injury was similar across regions within the state, 
injured workers from out of state tended to see more PCPs, on average, particularly in the years 
prior to 2012. We note that injured workers receiving out-of-state care are a relatively small 
fraction of the sample, at about 1 to 3 percent (see Table 5.8).  

 

Figure 5.3. Mean Number of PCPs Seen in 12 Months Following Injury, by Injury Year and Region 

 
SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: Differences from 2010 to 2014 for each line is statistically significant for all regions except “unknown” at p < 
0.01. 
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Table 5.8. Number of Observations for Churn Analysis, by Injury Year and Broad Region  

 2010 2011 2012 2013 2014 

All injuries 217,997 205,622 218,711 192,094 222,240 

Northern region 68,149 64,155 70,236 63,100 73,075 

Southern region 136,589 130,261 139,523 126,015 145,410 

Out of state 12,611 10,642 8,370 2,498 3,209 

Unknown 648 564 582 481 546 

SOURCE: Analysis of WCIS data from 2010 to 2014. 

Summary 
In this chapter, we examined how quickly injured workers were able to see a provider. First, 

we examined the number of days between the date of injury and any E&M visit in any setting by 
any provider. Injuries that resulted in an ED visit typically resulted in zero days between injury 
and first visit. Because these cases were likely also different from other injuries in additional 
ways (e.g., severity), and because they may cause wait times to appear lower than they were 
among all other injuries, we also estimated wait times excluding these individuals. Overall, the 
median wait times trended similarly regardless of inclusion of these first visit ED cases, from 
about 2 days in 2010 to 3 days in 2014. We also examined wait times from injury to first E&M 
visit with a PCP, which increased slightly, from three days in 2010 to four days in 2014. 
Although these differences were statistically significant, they were relatively small in magnitude, 
given the declines in providers (see Chapter Three).  

There was variation across the site of injury, but the time trends were relatively similar across 
the three different measures of first visit. Injured workers with low-back injuries were typically 
seen within two to four days of injury for a non-ED E&M visit or an E&M visit in any setting 
but were seen within four to six days if the first visit was with a PCP. There was no clear 
temporal pattern for these injuries. The time between injury date and first visit increased for 
injured workers with shoulder or upper-back and neck injuries, from around three days in 2010 
to six days in 2014 for visits with non-PCPs and from about five to nine days for visits with 
PCPs. Injured workers with knee injuries were typically seen within three to five days for non-
PCP visits and within four to six days for PCP visits. Finally, those with all other injuries had 
relatively stable wait times—two to three days with non-PCPs and three to four days with 
PCPs—over the period of our study.  

There was little geographic variation over time, with slightly shorter wait times in the 
southern regions. Injured workers who lived out of state typically had to wait longer to see a 
provider for their injuries.  

Overall, we found that provider churn was relatively stable, with about 18 percent of patients 
seeing more than one PCP in the year following injury in most years. The average number of 
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PCPs seen in the year following injury fell slightly, from 1.25 to 1.21. Although the change is 
significant, the magnitude is quite small, suggesting that this might not be a meaningful change. 
There was also little difference in the average number of PCPs seen in a year by geographic 
regions. However, prior to 2012, injured workers living out of state saw more PCPs, on average.   
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6. Pathways of Care 

In Figure 6.1, we show the percentage of injuries that enter the WC system through different 
health care settings for 2010 through 2013 injuries. Recall that we tracked injured workers for 12 
months following their injuries. Because we have data only through 2014, our last year of 
injuries for this analysis starts in 2013. The majority of workers had their first encounter during 
an E&M visit with a PCP, although this percentage declined slightly—from 65 percent of injured 
workers in 2010 to 61 percent in 2013. This decline seems to be offset by an increase in the 
percentage of first encounters with a non-PCP in an outpatient setting (of about 2 percentage 
points) and an increase in encounters in settings not listed (elsewhere).  

Figure 6.1. Percentage of Injuries by Health Care Setting of First Claim, by Year 

 
SOURCE: Analysis of WCIS data from 2010 to 2014. 
NOTE: Percentages are rounded and might not sum to 100. 

We also examined the pathways of care by type of injury and by the study conditions. In 
Table 6.1, we present the distribution of injured workers in each pathway in each injury year, 
from 2010 to 2013. The shaded bars signify the relative percentage of workers within each year 
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in each category (column percentage). Pathways 7 and 10, which both start with injured workers 
having an E&M visit in a PCP’s office or HOPD are the most-common pathways across all 
years, with about 15 to 20 percent of injured workers following those specific pathways. 

Table 6.1. Percentage of Injuries in Each Pathway, by Year

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTES: Percentages reflect column (within year) percentages. Pathways 7–31 are all in outpatient settings.  

In Table 6.2, we present the median number of days between injury and first visit (branch 1). 
Overall, there was little change in wait times across the different pathways over time, with most 
median waits between 0 and 1 days. However, the time from injury to first encounter was 
significantly longer for injured workers categorized as having an initial encounter in the PT 
category (a median of 17 days in 2013). This observation raises the possibility that WCIS data 
may omit earlier E&M encounters for these injured workers, but these cases are only about 3–4 
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percent of injuries. Time from injury to first encounter is shortest for injured workers with an ED 
encounter (a median of 0 days), which reflects the acute nature of injuries that send workers to 
hospitals for initial care.  

In Table 6.3, we present the median number of days between the first point of service and the 
second visit or claim. We excluded pathways without clear follow-ups at branch 2. In row 1, not 
surprisingly, the median number of days between presenting at the ED and admission is 0 days. 
Injured workers who first see a PCP and then a specialist waited a median of 11 days in 2011 
between their first and second encounters (pathways 7–9), which increased to 13 days by 2013. 
Those who followed up with a nonspecialist (pathways 10–12) waited a median of only 4 to 5 
days, which was relatively consistent across years. 

Table 6.2. Median Number of Days Between Injury Date and Entry/First Visit, by Year 

Pathway Branch 1 2010 2011 2012 2013 
1–6 ED 0 0 0 0 
7–14 PCP E&M 1 1 1 1 
15–22 Non-PCP E&M 1 1 1 1 
23–25 Other office/HOPD 0 0 0 0 
26–28 PT 14 16 16 17 
29–31 Elsewhere 1 1 1 1 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: Pathways 7–31 are all in outpatient settings. 

Table 6.3. Median Number of Days Between Entry and Second Visit, by Year 

Pathway From Entry to Branch 2 2010 2011 2012 2013 
1–3 ED à Admit 0 0 0 0 
7–9 PCP E&M à Specialist 11 12 12 13 
10–12 PCP E&M à Nonspecialist 4 5 5 5 
15–17 Non-PCP E&M à Specialist 7 8 8 9 
18–20 Non-PCP E&M à Nonspecialist 5 5 6 6 
23 Other office/HOPD à PCP  3 3 3 3 
24 Other office/HOPD à Other service 4 4 5 5 
26 PT à PCP  6 6 7 9 
27 PT à Other service 4 4 4 4 
29 Elsewhere à PCP  1 9 7 7 
30 Elsewhere à Other service 6 7 6 5 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: Pathways 7–31 are all in outpatient settings. 

 
In Table 6.4, we present the median number of days between the second and third branches 

for pathways that include those follow-ups. Injured workers who first presented in the ED and 
were admitted tended to follow up with a PCP or HOPD office (pathway 1) within 12 to 13 days 
following discharge or in some other setting from eight (in 2012) to 11 days (in 2010 and 2011) 
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following discharge (pathway 2). Individuals who first presented in the ED and not admitted, but 
later followed up with another provider, generally did so four to five days later, with either a 
PCP or HOPD visit or a visit in another setting (pathways 4 and 5). The second follow-up (third 
branch) for injured workers who were first seen at a PCP visit tended to have the third visit 
within six to 28 days of the second visit. The range is similar for those first seen at a non-PCP 
visit. 

Table 6.4. Median Number of Days Between Second Visit and Third Visit, by Year 

Pathway Branch 1 From Branch 2 to Branch 3 2010 2011 2012 2013 
1 ED Admit à PCP office/HOPD 12 11 13 12 
2 ED Admit à Other service 11 10 8 11 
4 ED No admit à PCP office/HOPD 4 4 4 5 
5 ED No admit à Other service 4 4 4 4 
7 PCP  Specialist à PCP office/HOPD 6 6 7 7 
8 PCP  Specialist à Other service 7 7 7 7 
10 PCP  Nonspecialist à PCP office/HOPD 7 7 7 7 
11 PCP  Nonspecialist à Other service 14 14 14 28 
15 Non-PCP  Specialist à PCP office/HOPD 9 10 10 11 
16 Non-PCP  Specialist à Other service 5 6 6 6 
18 Non-PCP  Nonspecialist à PCP office/HOPD 7 7 7 7 
19 Non-PCP  Nonspecialist à Other service 23 35 35 31 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTE: Pathways 7–31 are all in outpatient settings. 

 
In Table 6.5, we present the average number of claims or bills for the 12-month period 

following the injury date. Although a bill typically corresponds to one visit, sometimes there may 
be multiple bills per visit. With this caveat in mind, this measure crudely proxies for the number 
of visits an injured worker has in the year, which may reflect access, depending on the nature of 
the injury. For example, an injured worker whose first through third visits are with a PCP, 
specialist, and a PCP again (pathway 7) tended to have about 19.50 (in 2013) claims, on average, 
over the 12-month period, which is very similar to someone who had the same path but started at 
a specialist’s or non-PCP’s office (pathway 15). This suggests that, for injured workers who 
started in one of the two main entry points (physician or outpatient), there does not appear to be a 
significant difference in the number of bills and visits for injured workers who saw a specialist or 
a PCP first. Although we did not test this explicitly, there may be program cost implications if 
this translates into similar quality-of-care experiences across the two paths. We also note that, in 
several pathways, the number of claims increased significantly over time, and in no pathways did 
the number of claims decline over time.  

In Table 6.6, we present the distribution of pathways among injured workers within each 
injury category in 2013. In each injury category column, the percentage of injured workers 
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following each pathway is shown (column percentages sum to 100). The most common pathway 
for most injuries is pathway 7—starting in a PCP’s office, following up with a specialist, and 
then following up again with a PCP. Among low-back injuries, pathway 7 and 10 were the most 
common. Patterns are similar using earlier years of claims data.  

We also examined row percentages to understand, within a given pathway, which injury was 
most common (Table 6.7). Not surprisingly, the “other” injury category comprises the majority 
of injured workers within each pathway. In some of the less common pathways, in which injured 
workers entered the system with a PT visit or a visit elsewhere, low-back pain made up a larger 
share of the distribution—around 15 to 24 percent of patients in those pathways.  

Table 6.5. Mean Number Claims or Visits in the 12 Months Following the Injury Date, by Year 

Pathway Branch 1 Branch 2 Branch 3 2010 2011 2012 2013 
1 ED Admit PCP  24.77 27.15 28.57 23.54 
2 ED Admit Other service 17.83 22.51 22.78 25.89 
3 ED Admit None 9.57 9.88 14.00 9.17 
4 ED No admit PCP  12.92 12.56 12.86 13.62 
5 ED No admit Other service 9.01 8.71 8.96 9.79 
6 ED No admit None 1.83 1.80 1.75 2.01 
7 PCP  Specialist PCP  18.47 18.36 18.82 19.50 
8 PCP  Specialist Other service 12.85 12.81 12.81 13.31 
9 PCP  Specialist None 4.37 4.48 4.50 4.44 
10 PCP  Nonspecialist PCP  7.57 7.56 7.60 7.60 
11 PCP  Nonspecialist Other service 5.66 6.84 6.31 8.00 
12 PCP  Nonspecialist None 2.18 2.22 2.20 2.34 
13 PCP  Unknown 

 
9.58 9.67 10.27 9.84 

14 PCP  None 
 

1.38 1.48 1.43 1.66 
15 Non-PCP Specialist PCP  19.18 18.93 19.36 19.60 
16 Non-PCP  Specialist Other service 12.41 13.06 12.80 13.66 
17 Non-PCP  Specialist None 2.97 2.97 3.00 3.25 
18 Non-PCP  Nonspecialist PCP 6.94 7.14 7.34 7.15 
19 Non-PCP Nonspecialist Other service 6.09 8.87 9.08 8.24 
20 Non-PCP  Nonspecialist None 2.28 2.39 2.37 2.58 
21 Non-PCP Unknown 

 
6.44 6.72 6.73 6.80 

22 Non-PCP  None 
 

1.57 1.65 1.64 1.71 
23 Other 

office/HOPD 
PCP  

 
7.09 6.54 6.78 7.12 

24 Other 
office/HOPD 

Other service 
 

5.69 5.51 6.10 6.08 

25 Other 
office/HOPD 

None 
 

1.54 1.66 1.91 2.27 

26 PT  PCP  
 

12.11 12.81 14.09 14.52 
27 PT  Other service 

 
8.31 8.46 9.30 9.98 



  37 

Pathway Branch 1 Branch 2 Branch 3 2010 2011 2012 2013 
28 PT  None 

 
2.18 3.47 3.09 3.82 

29 Elsewhere PCP  
 

15.04 15.18 14.88 13.98 
30 Elsewhere Other service 

 
8.88 8.80 9.18 9.99 

31 Elsewhere None   1.90 2.24 1.75 1.97 

SOURCE: Analysis of WCIS data from 2010 to 2014.  
NOTES: Bold means in 2010–2012 are statistically different from the 2013 mean in the same pathway (row) at p < 
0.01. Pathways 7–31 are all in outpatient settings. 

 
 
Finally, we examined provider churn by injured workers’ pathway through the WC system. 

Recall from Chapter Five that, among all injuries, about 18 percent of injured workers see more 
than one PCP in the year following their injuries. This varies considerably, however, by the 
injured worker’s pathway through the system (see Table 6.8). Among those who started in the 
ED (pathways 1–6), 60 to 85 percent saw more than one PCP in the 12 months following injury. 
This may not be particularly surprising, given that individuals who are first seen in the ED are 
likely to have more encounters overall. However, among those who first saw a PCP for an E&M 
visit, then a specialist, and who then followed up again with a PCP (pathway 7), 99 percent saw 
more than one PCP in a year. On average, injured workers who followed this pathway saw 
almost eight PCPs in the year following their injuries. Rates of seeing more than one PCP in the 
year following injury were similarly high for pathways 10, 12, and 18. It is unclear whether these 
injured workers are were more likely to see more providers overall because of their particular 
injuries, whether they were more likely to have difficulty finding a provider who matched their 
needs, or whether these statistics are simply an artifact of the data. For example, it may be the 
case that the churning is simply a reflection of injured workers seeing multiple PCPs within the 
same practice, but we are not able to disentangle this given the available data.  
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Table 6.6. Frequency (Reported as Column Percentage) of Pathways Within Each Injury Category, 2013 

 
SOURCE: Analysis of WCIS data from 2013 to 2014.  
NOTES: The distributions for other years are qualitatively similar to those reported here. Column totals sum to approximately 100 percent (because of rounding).  
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Table 6.7. Frequency (Reported as Row Percentage) of Injuries Within Each Pathway, 2013 

Pathway Branch 1 Branch 2 Branch 3 
Low 
Back Shoulder Knee 

Upper 
Back/Neck Other 

1 ED Admit PCP 18.75 1.25 2.50 2.50 75.00 
2 ED Admit Other service 21.54 1.54 1.54 3.08 72.31 
3 ED Admit None 12.70 1.59 1.59 3.17 80.95 
4 ED No admit PCP 20.20 7.66 5.13 2.91 64.10 
5 ED No admit Other service 14.20 6.23 4.62 2.36 72.59 
6 ED No admit None 10.01 3.18 1.65 2.09 83.06 
7 PCP  Specialist PCP 22.43 12.84 7.01 3.19 54.53 
8 PCP Specialist Other service 16.25 9.96 6.45 2.53 64.81 
9 PCP Specialist None 16.35 7.22 3.92 2.68 69.82 
10 PCP Nonspecialist PCP 20.22 6.40 4.36 3.05 65.97 
11 PCP Nonspecialist Other service 15.73 6.29 7.69 2.80 67.48 
12 PCP Nonspecialist None 15.57 4.93 3.45 2.94 73.10 
13 PCP Unknown 

 
20.63 7.14 4.80 3.09 64.34 

14 PCP None 
 

13.25 4.82 3.01 2.99 75.93 
15 Non-PCP  Specialist PCP 21.97 11.07 7.03 3.32 56.61 
16 Non-PCP Specialist Other service 18.67 10.71 6.38 3.11 61.13 
17 Non-PCP Specialist None 16.08 5.97 4.05 3.87 70.02 
18 Non-PCP Nonspecialist PCP 21.72 5.91 3.35 3.67 65.35 
19 Non-PCP Nonspecialist Other service 16.67 1.85 7.41 0.0 74.07 
20 Non-PCP Nonspecialist None 13.97 4.05 3.58 2.23 76.17 
21 Non-PCP Unknown 

 
17.14 5.97 4.44 3.00 69.44 

22 Non-PCP None 
 

12.01 4.33 3.13 2.76 77.78 
23 Other 

office/HOPD 
PCP 

 
7.42 1.83 0.99 1.21 88.54 

24 Other 
office/HOPD 

Other service 
 

6.26 2.63 0.61 1.62 88.89 

25 Other 
office/HOPD 

None 
 

8.99 2.37 1.22 1.56 85.87 
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Pathway Branch 1 Branch 2 Branch 3 
Low 
Back Shoulder Knee 

Upper 
Back/Neck Other 

26 PT PCP  
 

23.73 12.21 5.06 4.81 54.18 
27 PT Other service 

 
18.47 12.25 4.95 4.59 59.74 

28 PT None 
 

23.44 9.97 5.34 5.90 55.34 
29 Elsewhere PCP  

 
16.59 7.12 4.02 2.64 69.63 

30 Elsewhere Other service 
 

16.57 8.24 4.73 2.50 67.95 
31 Elsewhere None   8.54 3.85 2.42 2.32 82.86 

SOURCE: Analysis of WCIS data from 2013 to 2014.  
NOTES: The distributions for other years are qualitatively similar to those reported here. Row totals sum to approximately 100 percent (because of rounding). 
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Table 6.8. Provider Churn: Percentage Seeing More Than One Unique PCP for 12 Months Following Injury and Number of PCPs Seen 
Within Each Pathway, 2013 

Pathway Branch 1 Branch 2 Branch 3 

% Seeing >1 PCP 
 

# of PCPs Seen in Year 
 

n 
% of 

Sample Mean Std. Dev. Mean 
Std. 
Dev 

1  ED Admit PCP  85% 36%  7.18 8.16  78 0.05% 
2 ED Admit Other service 69% 47%  3.79 3.41  29 0.02% 
3 ED Admit None 84% 37%  4.76 4.37  25 0.02% 
4 ED No admit PCP  78% 41%  4.89 5.21  7,857 5.04% 
5 ED No admit Other service 64% 48%  3.32 3.37  1,146 0.74% 
6 ED No admit None 60% 49%  3.64 3.98  392 0.25% 
7 PCP Specialist PCP  99% 8%  7.59 5.38  30,131 19.34% 
8 PCP Specialist Other service 66% 48%  2.90 2.46  5643 3.62% 
9 PCP Specialist None 58% 49%  2.29 1.68  2,727 1.75% 
10 PCP Nonspecialist PCP  99% 9%  5.33 3.77  33,164 21.29% 
11 PCP Nonspecialist Other service 94% 24%  3.53 2.38  286 0.18% 
12 PCP Non-Specialist None 98% 13%  2.14 0.88  19,257 12.36% 
13 PCP Unknown 

 
78% 41%  4.49 4.28  7,494 4.81% 

14 PCP None 
 

8% 27%  1.24 1.18  19,347 12.42% 
15 Non-PCP  Specialist PCP  77% 42%  4.04 3.48  5,981 3.84% 
16 Non-PCP  Specialist Other service 47% 50%  2.27 2.13  1,972 1.27% 
17 Non-PCP  Specialist None 33% 47%  1.70 1.28  405 0.26% 
18 Non-PCP  Nonspecialist PCP  97% 18%  3.63 2.81  1,503 0.96% 
19 Non-PCP  Nonspecialist Other service 48% 50%  2.19 1.79  48 0.03% 
20 Non-PCP  Nonspecialist None 5% 23%  1.12 0.66  1,669 1.07% 
21 Non-PCP  Unknown 

 
54% 50%  2.78 3.01  3,110 2.00% 

22 Non-PCP None 
 

51% 50%  2.46 2.24  349 0.22% 
23 Other 

office/HOPD 
PCP 

 
71% 45%  3.26 3.24  3,061 1.97% 
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Pathway Branch 1 Branch 2 Branch 3 

% Seeing >1 PCP 
 

# of PCPs Seen in Year 
 

n 
% of 

Sample Mean Std. Dev. Mean 
Std. 
Dev 

24 Other 
office/HOPD 

Other service 
 

56% 50%  2.39 2.06  158 0.10% 

25 Other 
office/HOPD 

None 
 

62% 49%  3.13 2.89  162 0.10% 

26 PT PCP 
 

76% 43%  5.02 4.89  3,973 2.55% 
27 PT Other service 

 
69% 46%  3.61 3.32  808 0.52% 

28 PT  None 
 

71% 45%  3.98 3.34  260 0.17% 
29 Elsewhere PCP 

 
84% 37%  5.23 4.78  1,697 1.09% 

30 Elsewhere Other service 
 

85% 35%  4.19 3.65  2,339 1.50% 
31 Elsewhere None   15% 36%  1.48 1.83  686 0.44% 

SOURCE: Analysis of WCIS data from 2013 to 2014.  
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Tracing how injured workers receive care over time—the type of providers that they saw, 
when they saw them, and what kind of treatment or other health care services was provided—
allowed us to examine typical pathways through the system. Overall, we found that the majority 
of injured workers had their first visit with a PCP for an E&M visit in either a physician’s office 
or HOPD. This was relatively stable over time.  

The second visit for care was most often with a specialist or nonspecialist, with a third visit 
with a PCP. Having the first visit in an ED occurred in only about 10 percent of injuries, with 
most of those injuries not resulting in admittance. Those injured workers, not surprisingly, had 
the shortest amount of time between the injury date and first visit. Injured workers starting with 
an E&M visit with a PCP were typically able to be seen within one day of injury, with the second 
visit typically occurring four to five days later to see a nonspecialist and about ten to 13 days 
later to see a specialist, which increased somewhat over time. Injured workers in these pathways 
typically had another seven-day wait between the second and third visit.  

The average number of claims in a 12-month period following injury varied considerably 
across these different pathways, as well as over time. In the majority of pathways, the average 
number of annual claims increased over time. The most-common pathways, starting with an 
E&M visit with a PCP, ranged from an average of about six claims per year to almost 20 for 
injured workers with at least three visits, depending on the pathway.  

We also examined pathways by main type of injury. The most common pathway—starting 
with an E&M visit with a PCP, followed by a specialist visit and another visit with a PCP—was 
similar across all injuries, with injured workers with low-back or upper-back and neck injuries 
being equally likely to have their second visit with a nonspecialist. Injured workers with upper-
back and neck injuries were also slightly more likely to have only two visits in the pathways that 
we could study.  

Finally, the average number of PCPs injured workers saw in the year following injury varied 
significantly across pathways. Those workers who started in the ED, were admitted, and then 
followed up with a PCP, as well as those workers in the most common pathway who started with 
an E&M visit with a PCP, saw more than seven different PCPs, on average. 
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7. Discussion and Recommendations 

Summary of Key Findings 

Provider Participation 

Overall, fewer providers, measured in terms of separate billing practices,13 participated in 
California’s WC in 2014 than in 2010. We found 15 percent fewer providers in 2014 WCIS data 
than in the 2010 data. Over the same period, there was an increase in the number of WC injuries 
and an increase in the number of active physicians per 100,000 individuals in the state.  

The specialties with the largest declines from 2010 to 2014 in WC-participating providers 
were family medicine/general practice (almost 5,600 fewer providers), chiropractic medicine 
(about 1,600 fewer providers), and pharmacy providers (about 700 fewer providers).14 Most 
other specialties were relatively stable (changes of fewer than 500), except physical therapists 
(increased by 554 providers) and other (increased by 670 providers).  

Fewer providers does not necessarily mean less access, however, if there was inappropriate 
care in earlier years. Studying this was beyond the scope of our analysis.  

Utilization and Payments per Provider 

Consistent with the decline in providers serving injured workers, the average number of 
claims per provider rose from 47 in 2010 to 59 in 2014 (p = 0.018). The average number of 
claims per provider increased for most specialties, although this difference was significant (at p < 
0.01) only for occupational medicine providers.15 We found an increase in the average number of 
bill lines per provider, from 474 in 2010 to 540 in 2014, although this difference was not 
statistically significant (p = 0.81). The average number of bill lines per provider increased for 
most specialties, although none of the specialty-specific differences was statistically significant. 

                                                
13 The provider identifier available in the WCIS data—the TIN—distinguishes between different groups of 
practitioners that separately bill for services. A TIN may represent a single practitioner (e.g., a solo physician 
practice) or many individual practitioners (e.g., a large physician practice or delivery system). Individual 
practitioners occasionally bill under multiple TINs. California began requiring reporting of another identifier—the 
NPI—during our study. The NPI can yield more-accurate counts of practitioners than TINs because each 
practitioner is assigned a unique NPI. The NPI field was, however, incomplete in the WCIS data; as a result we do 
not report results using the NPI.  
14 We assigned a primary specialty to each TIN based on the most commonly reported specialty on medical bill 
lines. 
15 As noted in Chapter Four, the number of bill lines per provider decreased for pathology services from 119 to 27 
(p = 0.03); however, the median number was relatively constant, at 3 bill lines per provider, over time. The large 
difference in the means over time is driven by very large standard deviations and large outlier values in earlier years 
(e.g., the maximum number of bill lines per provider was 21,600 in 2010 and 978 in 2014). 
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Taken together, there is some evidence that, with fewer providers, those seeing injured workers 
were seeing more patients or providing more services over time.  

However, expenditures per provider did increase overall, by about $8,813 from 2010 to 2014; 
these increases were primarily driven by increases among anesthesiology, behavioral health, and 
orthopedics, which increased by $6,893 (31 percent), $12,435 (22 percent), and $29,810 (27 
percent), respectively. Given that there were no significant changes in the volume of medical 
services, these increases in expenditures suggest that increases in expenditures may be driven by 
a shift toward more-expensive services.  

Utilization and Payments per Injury 

Improving or declining access to care among injured workers could result in changes in the 
observed volume of or payments for services, particularly in the first year after injury.  

For most service categories, utilization within 12 months of injury declined from 2010 to 
2014. We found that payments for many service categories increased or decreased from 2010 to 
2014, with the largest decreases for drugs, medicine services, and outpatient facility services and 
the largest increases for evaluation and management services (all p < 0.01).  

Timeliness of Care 

We measured the timeliness of care by examining how quickly injured workers see a 
provider from the date of injury to the first visit, as described in Chapter Four. We focused on the 
time from injury to ambulatory E&M visits with providers. These visits are the appropriate first 
service for most workplace injuries. Overall, we found a small increase in the median wait time 
between injury and any E&M visit, from 2 days in 2010 to 3 days in 2014.  

The pattern is similar between Northern and Southern California, but there were differences 
in timeliness of care between types of injury.  

Monitoring Provider Churn 

Injured workers may see more PCPs if they have trouble scheduling follow-up care with an 
initial provider. Overall, we found that provider churn—or switching from one provider to 
another—decreased from 2010 to 2014. The average number of PCPs seen in the year following 
injury fell slightly, from 1.24 to 1.21, and was relatively similar across injury types.  

Pathways of Care 

We examined pathways of care—that is, the detailed ordering of medical services and the 
timing between services—to track how injured workers receive care over time. Overall, we 
found that the vast majority of injured workers had their first visit with a PCP for an E&M visit, 
as expected, and this was relatively stable over time. Having the first visit in an ED occurred in 
only about 10 percent of injuries, with most of those injuries not resulting in an inpatient 
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admission. Those injured workers, not surprisingly, had the shortest amount of time between the 
injury date and first visit. Injured workers starting with an E&M visit were typically able to be 
seen within one day of injury, with the second visit typically occurring four to five days later to 
see a nonspecialist and about ten to 13 days later to see a specialist, which increased somewhat 
over time. Injured workers in these pathways typically had another seven days’ wait between the 
second and third visits.  

Limitations  
Reliable reporting of first encounters in the medical data is critical to the results and 

interpretation of access measures. The high volume of therapy and physician non-E&M visits 
(such as radiology) that are the first encounters in the WCIS medical data suggest that some 
initial encounters might not be reflected in the WCIS data. Without further investigation, we do 
not know whether these are primarily first aid visits, for which no billing was generated, or 
whether there was underreporting of initial medical visits.  

We also note that the measures of access to care that we examined are not exhaustive, and 
there may be other relevant measures that proxy for, or are related, to access to care for injured 
workers. In future access reports, we will explore other measures, including provider-based 
measures and measures based on the network of providers.  

Discussion and Recommendations  

Provider Identifiers in WCIS  

Although we found reductions in the number of providers furnishing services to injured 
workers from 2010 to 2014, we cannot be sure, based on the analyses in this report, whether the 
reduction is meaningful in terms of access for injured workers. As noted, the provider identifier 
available in the WCIS data—the TIN—distinguishes between different groups of practitioners 
that separately bill for services. A TIN may represent a single practitioner (e.g., in the case of a 
solo physician practice) or many individual practitioners (e.g., in the case of a large physician 
practice or delivery system). Individual practitioners occasionally bill under multiple TINs. 
California began requiring reporting of another identifier—the NPI—during our study. The NPI 
can yield more-accurate counts of practitioners than TINs because each practitioner is assigned a 
unique NPI. The NPI field was, however, incomplete in the WCIS data; as a result, we do not 
report results using NPI.  

Outliers in the Timeliness-of-Care and Pathways-of-Care Analyses 

Further investigation is warranted to ascertain whether injured workers with significant gaps 
between injury and initial care and between initial care and follow-up care reflect data-reporting 
issues or whether the results indicate that some workers are encountering barriers to receiving 
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care. The pathways-of-care analyses, in particular, identified some unexpected patterns in the 
medical bill data, appearing to circumvent requirements for initial evaluations from primary 
treating physicians and suggesting that the data are incomplete. It is possible that initial 
encounters with PCPs are missing in the WCIS data for some injured workers, and, as a result, 
the initial encounter that we observed in an unusual setting actually followed other care that we 
did not observe. Our focus on medians in addition to means for time-based access measures 
helped mitigate the impact of outliers in some cases.  

The extent to which unexpected and outlier results can be investigated through the WCIS 
medical bill data alone is, however, limited. The Doctor’s First Report of Injury form is key to 
obtaining more information on how initial care is provided. Our research was completed prior to 
the enactment of California SB 1160 on September 30, 2016. This legislation amended the Labor 
Code to require that the Doctor’s First Report of Occupational Injury or Illness be filed 
electronically with DWC. In addition, the Labor Code was revised to require DWC to develop a 
system for electronic reporting by employers of documents related to utilization review.  

The Need for Ongoing Monitoring 

Future RAND analyses will examine the role of MPNs in the system. An MPN is a network 
of providers, including physicians, created to provide medical treatment for work injuries. After 
SB 863, MPNs were required to have a website and a regularly updated provider listing. We 
know little about the extent to which these listings are accurate, are changing, match with claims 
records, and actually influence access for injured workers.  

Beyond the need for these targeted additional analyses, there is more generally a need to 
monitor access in the California WC system over time, given the numerous recent and potential 
future changes in California and U.S. health care systems, such as health insurance coverage 
expansions; changes to the Patient Protection and Affordable Care Act individual mandate; and 
changes to payment rates from Medicare, Medicaid, and commercial payers. These changes have 
the potential to have spillover impacts on access for injured workers—in particular, access to 
providers who treat both injured workers and other patients. Access to some categories of 
specialists may be particularly affected because injured workers tend to compose only a small 
percentage of specialists’ patient panels. As other health care changes influence the supply of 
certain specialists and as projections suggest significant declines in the supply of some 
specialties (IHS Inc., 2016), injured workers may be affected. Related to this, an investigation of 
the share of providers who only or primarily see injured works may shed light on how providers 
are handling the changing nature of health care and the implications on access for injured 
workers.  
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Appendix A. Additional Tables  

Table A.1. Number of Observations for Timeliness to Care—First Non-ED E&M Visit, by Injury Year 
and Body Part or Condition 

 
2010 2011 2012 2013 2014 

Low-back pain 44,094 41,940 45,190 42,392 52,620 

Shoulder injuries 18,775 18,357 20,509 19,810 24,917 

Knee injuries 11,946 11,590 12,430 11,724 14,218 

Upper-back and neck injuries 7,898 7,506 7,801 7,876 9,711 

All other injuries 175,586 168,332 175,852 162,238 204,926 

Total 258,299 247,725 261,782 244,040 306,392 

SOURCE: Analysis of WCIS data from 2010 to 2014. 
 

Table A.2. Number of Observations for Timeliness to Care—First E&M Visit with a PCP, by Injury 
Year and Body Part or Condition 

 
2010 2011 2012 2013 2014 

Low-back pain 38,199 36,115 39,000 35,194 43,921 

Shoulder injuries 16,133 15,537 17,430 16,240 20,305 

Knee injuries 10,203 9,799 10,523 9,476 11,437 

Upper-back and neck injuries 6,645 6,222 6,564 6,259 7,758 

All other injuries 145,281 136,465 142,956 126,101 159,450 

Total 216,461 204,138 216,473 193,270 242,871 

SOURCE: Analysis of WCIS data from 2010 to 2014. 
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Table A.3. Number of Observations for Timeliness to Care—First Non-ED E&M Visit, by Injury Year 
and Nature of Injury 

 
2010 2011 2012 2013 2014 

Specific injuries 225,822 216,460 232,269 220,195 276,882 

Occupational diseases/ 
cumulative injuries 

15,826 16,353 16,068 15,662 18,933 

Multiple injuries 6,672 6,326 7,295 7,499 9,684 

Unknown injuries 9,979 8,586 6,150 684 893 

Total 258,299 247,725 261,782 244,040 306,392 

SOURCE: Analysis of WCIS data from 2010 to 2014. 
 

Table A.4. Number of Observations for Timeliness to Care—First Non-ED E&M Visit, by Injury Year 
and Region 

 
2010 2011 2012 2013 2014 

Northern region 81,792 78,462 84,704 79,743 93,487 

Southern region 161,456 155,763 164,933 156,445 183,852 

Out of state 14,022 12,268 10,325 3,544 4,197 

Unknown 748 672 658 588 714 

Total 258,018 247,165 260,620 240,320 282,250 

SOURCE: Analysis of WCIS data from 2010 to 2014. 
 

Table A.5. Number of Observations for Pathways Analysis—First Non-ED E&M Visit, by Injury Year 
and Body Part or Condition 

  2010 2011 2012 2013 2014 
Chronic pain 765 931 1,146 1,344 1,173 
Low-back pain 41,377 39,272 42,497 39,633 47,353 
Shoulder injuries 8,346 8,734 9,522 10,277 12,565 

Knee injuries 6,049 6,242 6,832 7,158 9,087 
Upper-back and 
neck injuries  

10,614 10,281 10,895 10,084 12,266 

All other injuries 190,867 181,705 189,728 171,824 199,806 

Total  258,018 247,165 260,620 240,320 282,250 

SOURCE: Analysis of WCIS data from 2010 to 2014. 
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Table A.6. Number of Observations—First E&M Visit with a PCP, by Injury Year and Body Part or 
Condition 

  2010 2011 2012 2013 2014 

Chronic pain 702 834 1,069 1,183 1,015 
Low-back pain 35,911 34,077 36,908 32,950 38,954 
Shoulder injuries 7,246 7,453 8,215 8,355 10,057 
Knee injuries 5,105 5,170 5,692 5,607 6,997 
Upper-back and 
neck injuries  

9,090 8,699 9,254 8,189 9,742 

All other injuries 159,328 148,681 156,507 135,232 155,183 

Total  217,382 204,914 217,645 191,516 221,948 

SOURCE: Analysis of WCIS data from 2010 to 2014. 

 

Table A.7. Number of Observations—Pathways Analyses, by Year 

Pathway Branch 1 Branch 2 Branch 3 2010 2011 2012 2013 
1 ED Admit PCP 

office/HOPD 
149 140 112 76 

2 ED Admit Other service 43 46 28 64 
3 ED Admit None 69 65 55 58 
4 ED No admit PCP 

office/HOPD 
11,895 10,936 11,187 7,863 

5 ED No admit Other service 2,269 2,324 2,415 3,601 
6 ED No admit None 8,593 8,665 8,434 7,777 
7 PCP E&M 

office/HOPD 
Specialist PCP 

office/HOPD 
44,567 41,314 44,835 32,587 

8 PCP E&M 
office/HOPD 

Specialist Other service 5,438 5,588 6,085 6,237 

9 PCP E&M 
office/HOPD 

Specialist None 3,784 3,507 3,742 2,980 

10 PCP E&M 
office/HOPD 

Nonspecialist PCP 
office/HOPD 

56,178 53,514 56,393 35,317 

11 PCP E&M 
office/HOPD 

Nonspecialist Other service 503 588 607 349 

12 PCP E&M 
office/HOPD 

Nonspecialist None 27,668 26,375 27,274 19,857 

13 PCP E&M 
office/HOPD 

Unknown 
 

359 301 364 8,024 

14 PCP E&M 
office/HOPD 

None 
 

25,888 25,471 26,274 22,088 

15 Non-PCP 
E&M office/ 
HOPD 

Specialist PCP 
office/HOPD 

4,913 4,330 4,655 6,833 

16 Non-PCP 
E&M office/ 

Specialist Other service 4,062 3,891 4,471 8,591 
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Pathway Branch 1 Branch 2 Branch 3 2010 2011 2012 2013 
HOPD 

17 Non-PCP 
E&M 
Office/HOPD 

Specialist None 2,198 2,072 2,027 2,545 

18 Non-PCP 
E&M office/ 
HOPD 

Nonspecialist PCP 
office/HOPD 

1,303 1,387 1,437 1,646 

19 Non-PCP 
E&M office/ 
HOPD 

Nonspecialist Other service 42 57 86 76 

20 Non-PCP 
E&M office/ 
HOPD 

Nonspecialist None 1,041 994 1,033 1,769 

21 Non-PCP 
E&M office/ 
HOPD 

Unknown 
 

324 280 352 9,032 

22 Non-PCP 
E&M 
office/HOPD 

None 
 

3,101 3,280 3,507 7,553 

23 Other office/ 
HOPD 

PCP office/ 
HOPD 

 
5,680 4,814 4,313 3,565 

24 Other office/ 
HOPD 

Other service 
 

732 706 589 1,281 

25 Other office/ 
HOPD 

None 
 

2,526 2,503 2,057 2,082 

26 PT office/ 
HOPD 

PCP office/ 
HOPD 

 
4,395 4,542 5,610 7,420 

27 PT office/ 
HOPD 

Other service 
 

1,478 1,891 2,136 4,839 

28 PT office/ 
HOPD 

None 
 

1,632 1,792 1,563 2,534 

29 Elsewhere PCP office/ 
HOPD 

 
1,883 2,073 2,523 1,884 

30 Elsewhere Other service 
 

1,944 2,190 2,848 3,822 
31 Elsewhere None   1,488 1,973 2,295 2,334 

 
Total 

 
 

226,145 217,609 229,307 214,684 

SOURCE: Analysis of WCIS data from 2007 to 2014 
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Appendix B. Statistical Code Used to Determine Provider and 
Service Types 

We classified the type of provider and type of service as follows. A PCP was defined to 
include providers in multispecialty group practice, family medicine and general practice, internal 
medicine, and occupational medicine, as well as pharmacy service providers and chiropractic 
providers. Claims were designated as inpatient where 

 
- ED: facility = 13 and procedure code = 99281–99285 
- OTHERWISE Office: facility_cd=13  
- OTHERWISE Other office/Elsewhere: facility_cd ne missing 
- OTHERWISE do not assign type of service 

 
Claims were designated at outpatient where:  
- ED: place_of_srvc_cd=23 
- OTHERWISE Office: place_of_srvc_cd = 11 
- OTHERWISE Other office/Elsewhere: place_of_srvc_cd in 

('12','21','22','24','25','26','31','32','33','34','41','42','50','51','52','53','54','55','56','61','62','65
','71','72','81') 

- OTHERWISE do not assign type of service 

E&M visits were defined as procedure code = 99200–99215 and 99241–99245. 
PT was defined as place_of_srvc_cd = 11 and procedure code = 97010–98788, excluding 

procedure code = 97800–9799. 
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