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Preface 

This study was sponsored by the California Department of Industrial Relations, under 
contract number 41336064 and as mandated by Section 5307.2 of the California Labor Code, to 
assess annually whether injured workers have adequate access to quality care. This independent 
assessment authorizes the administrative director of California’s Division of Workers’ 
Compensation to make appropriate adjustments in fee-schedule amounts if he or she determines 
that there is inadequate access to care. The RAND Corporation was commissioned for a three-
year effort to examine annual trends in access to care for injured workers. This report documents 
findings from the third year of this effort. 

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

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

The California workers’ compensation (WC) program provides medical care and indemnity 
(e.g., wage-replacement) benefits to workers who incur injuries or illnesses arising from or 
during the course of employment. Section 5307.2 of the California Labor Code (2009) mandates 
the California Division of Workers’ Compensation (DWC) to assess annually whether injured 
workers have adequate access to quality care, and the law authorizes the DWC’s administrative 
director to make appropriate adjustments in fee-schedule amounts if he or she determines that 
there is inadequate access to care. The RAND Corporation was commissioned for a three-year 
effort to examine annual trends in access to care for injured workers. This report documents 
findings from the third year of this effort. 

The key objective of this Year 3 report is to describe access to medical care among injured 
workers in California, as mandated by Section 5307.2 of the California Labor Code. This report 
includes analysis of medical billing data from Version 2.0 of the Workers’ Compensation 
Information System (WCIS), which was rolled out starting in April 2016. There were several 
significant changes underlying data infrastructure in Version 2.0, and this report offers a first 
examination of the new version of these data.1 Although the sample that we analyze in this report 
is not exactly comparable to the Year 1 and Year 2 sample, we highlight differences throughout 
this report. In particular, in previous analyses, the sample excluded medical bills with missing or 
incorrect information that was a part of the so-called orphanage. In Version 2.0 of the data, 
claims are rejected if information is incorrect or missing.2 We also used a provider identifier in 
this report that was different from what we used in previous reports, which yielded a larger 
sample of unique providers. 

Because of the differences in data samples drawn from Version 1.0 and Version 2.0 of the 
system, our primary focus in this report is on providing a snapshot of the state of access in 
California’s WC system rather than on analyzing trends. When analyzing claims that exclude 
care received out of state, we found the following: 

• There were 76,950 unique WC providers in 2016, and the most common specialties 
were internal medicine (n = 8,206), physical therapist (n = 6,567), physician 
assistant/nurse practitioner (n = 5,428), emergency medicine (n = 5,361), and family 
medicine/general practice (n = 4,879). 

                                                 
1 In the Year 2 report, we analyzed some of the Version 2.0 data, but the California Department of Industrial 
Relations had converted the data back to Version 1.0 (see Kapinos et al., 2018). For the Year 1 report, see Mulcahy 
et al., 2018. 
2 In 2016, nearly 25 percent of bills were rejected. See California Department of Industrial Relations, 2018a.  
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• On average, providers had 29.4 claims each during 2016, but this varied across 
specialties, with a high of 316 among occupational medicine physicians and a low of 2.4 
among dental providers.  

• On average, providers delivered 208.1 medical services per claim across all specialties. 
This also varied across specialties, with a high of 1,895 medical services per claim among 
occupational medicine physicians and a low of 14.3 medical services per claim among 
ophthalmologists.  

• On average, the total annual payment per provider was $24,440, and the payment per 
claim was $1,306 across all specialties. This also varied across specialties, with 
occupational medicine physicians and orthopaedic surgeons having the highest average 
total payments per year, at $131,166 and $118,975, respectively. The specialties with the 
highest average payment per claim in 2016, however, were other surgery and dental 
providers, at $3,830 and $3,017, respectively. Pathology had the lowest total annual 
payment per provider and the lowest average payment per claim, at $1,074 and $123, 
respectively. 

• There was significant variation by region and county across all measures.  
• Ninety-four percent of claims included some type of evaluation and management 

(E&M) service. The second most common types of service were radiology and medicine, 
which were included in 56 percent and 55 percent of claims, respectively.  

• The average payment per E&M office or other outpatient services claim was $565, 
and the next-highest average payment per claim was for physical medicine and 
rehabilitation evaluations, at $370. 

• The median time between injury and first E&M visit was 2 days. The median time 
between injury and first E&M visit with a primary care provider in a non–emergency 
department setting was 6 days. Only 13 percent of injured workers saw more than one 
primary care provider in the year following their injuries. 

Overall, our estimates using the new data for 2016 were relatively similar to those presented 
in the Year 2 report, although we did not test for statistical differences due to differences in the 
samples. Nonetheless, estimates using Version 2.0 of the WCIS Medical Bill data suggest 
stability or slight improvements in most measures when compared with the Year 2 estimates.



Abbreviations 

DIR California Department of Industrial Relations 
DME durable medical equipment 
DWC California Division of Workers’ Compensation 
E&M evaluation and management  
ED emergency department  
MD medical doctor 
NPI National Provider Identifier 
NPPES National Plan and Provider Enumeration System 
PCP primary care provider  
TIN Taxpayer Identification Number 
WC workers’ compensation 
WCIRB Workers’ Compensation Insurance Rating Bureau of California 
WCIS Workers’ Compensation Information System 
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1. Background and Key Objectives 

The California’s workers’ compensation (WC) program provides medical care and indemnity 
(e.g., wage-replacement) benefits to workers who suffer on-the-job injuries or illnesses. Section 
5307.2 of the California Labor Code (2009) mandates the California Division of Workers’ 
Compensation (DWC) to assess annually whether injured workers have adequate access to 
quality care, and the law authorizes the DWC’s administrative director to make appropriate 
adjustments in fee-schedule amounts if he or she determines that there is inadequate access to 
care. The RAND Corporation was commissioned for a three-year effort to examine annual trends 
in access to care for injured workers. This report documents findings from the third year of this 
effort.  

The key objective of this Year 3 report is to describe access to medical care among injured 
workers in California, as mandated by Section 5307.2 of the California Labor Code. This report 
includes analysis of medical billing data from Version 2.0 of the Workers’ Compensation 
Information System (WCIS), which was rolled out starting in April 2016.1 There were several 
significant changes to the underlying data infrastructure in Version 2.0.2 First, the National 
Provider Identifier (NPI) became a mandatory field (as opposed to the Taxpayer Identification 
Number [TIN]) for providers. The NPI is a unique identification number for health care 
providers and is assigned by the National Plan and Provider Enumeration System (NPPES).3 The 
system was developed by the Centers for Medicare & Medicaid Services, which, since 2008, has 
required all providers to include an NPI on all submitted claims. Individual providers need their 
own NPI (Type 1), and so do organizations, such as hospitals and physician groups (Type 2). 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. Thus, using the NPI will result in 
larger counts of providers.  

The structure of Version 2.0 also resulted in the system rejecting medical bills that did not 
have a matching date for the first report of injury (DIR, 2018b). In addition, claims are now 
rejected if information is incorrect or missing (DIR, 2018a). These bills were previously stored in 
the so-called orphanage (in Version 1.0). This means that the sample of medical bills that we 

                                                 
1 In the Year 2 report, we analyzed some of the Version 2.0 data, but the California Department of Industrial 
Relations (DIR) had converted the data back to Version 1.0 (see Kapinos et al., 2018). For the Year 1 report, see 
Mulcahy et al., 2018. 
2 For more details, see Daba, 2016. 
3 For more information, see Centers for Medicare & Medicaid Services, 2016.  
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analyzed in earlier reports using Version 1.0 data is not comparable to the sample analyzed in 
this report.  

 In the analysis for this report, we restricted the sample to injured workers for whom we 
observed their first injury and could follow them 12 months thereafter. This resulted in a limited 
sample of first injuries occurring primarily between April and December 2016. Although this 
sample is not exactly comparable to the Year 1 and Year 2 reports’ sample, we highlight 
differences throughout this report. And because of these differences in samples, our primary 
focus here is on providing a snapshot of the state of access in California’s WC system rather than 
on analyzing trends.  

More specifically, we aim to describe access to care among injured workers who were first 
injured in 2016. Access to health care is defined by the Institute of Medicine as the timely use of 
personal health services to achieve the best possible health outcomes, and it is often measured in 
medical data by utilization of health services and health outcomes (Institute of Medicine, 1993). 
As discussed in the Year 1 report (Mulcahy et al., 2018), there are challenges to measuring 
access. In particular, we are unable to say much about access for individuals who do not receive 
care.  

Because access to health care is one of the key dimensions of health care quality, there has 
been significant interest in refining measures 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 that we 
might expect DIR and DWC to have the most influence in affecting for workers with workplace 
injuries, because 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, wait times, and 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.  

In this study, we focused on measures that can be derived from medical bill data, including 
the number of unique providers, claims, bill lines, and injured workers stratified by provider 
specialty, geography, and type of service. We also examined wait times and provider churn—
measured as the percentage of injured workers who see more than one primary care provider 
(PCP) in a year. Our analyses should be considered descriptive; we are not conducting causal 
analyses. 
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The report is organized as follows:  

• Chapter 2 provides details on our analytic approach. 
• Chapter 3 presents our key findings. 
• Chapter 4 provides a discussion and summary of results. 
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2. Analytic Approach 

Data and Study Sample 
As noted in Chapter 1, our primary source of data for this study was the WCIS, the system 

through which claims administrators submit medical bills for medical services provided. Each 
medical bill includes information on the injured worker and provider, diagnosis and procedure 
codes, the provider’s charges, payments to the provider, and codes explaining the reasons for 
adjustments between the billed charges and paid amounts. We first excluded out-of-state 
services, which we defined as bill lines for which (1) services occurred out of state and (2) the 
injured worker’s zip code was out of state. This resulted in the exclusion of 1,955,355 lines, or 
5.6 percent, for injuries where the medical services (or bill lines) were out of state, as well as the 
exclusion of 21,424 entire claims that were out of state, or 1.5 percent of total claims. An 
additional 216,220 claims had at least one line removed from the analysis because the service 
occurred out of state. 

As noted in the Year 1 and Year 2 reports, there are two main approaches to attributing the 
dates of service in a given year (Mulcahy et al., 2018; Kapinos et al., 2018). First, we can define 
the service year, which includes all medical services—each of which corresponds to a bill line 
record—provided in a given calendar year. Then, any access measures at the provider level 
would include all providers that delivered a medical service within the calendar year. Similarly, 
any access measures using this approach at the injury level would include a count of all injuries 
within a calendar year as the denominator.  

Another way to define the sample is to focus only on injuries that first occurred within the 
calendar year. In this approach of defining the sample by the injury year, we can follow injuries 
for a consistent amount of time; previously, we followed injuries for 12 months from the initial 
date of injury. We reported only injury-level measures using this approach, and the denominator 
is the count of new injuries in each calendar year. We focused on medical care in the first 12 
months after injury to facilitate comparisons with previous reports that would otherwise be 
complicated by the fact that the mix of relatively recent and older injuries for which medical care 
is required changes from year to year.  

Thus, our service year sample includes all injuries for which care was billed in 2016, and our 
injury year sample includes all injuries first occurring in 2016, plus all medical bills or claims 
within 12 months of the injury date (i.e., includes some medical bills in 2017). Because Version 
2.0 of the WCIS was rolled out in early April 2016, our sample largely contains initial injuries 
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occurring between April and December 2016. It contains some initial injuries that occurred prior 
to April 2016 but that were billed (late) after the Version 2.0 rollout.6 

Table 2-1 summarizes the WCIS sample for each set of measures and analyses. The specific 
measures and analyses are described in more detail in the following section. Table 2-2 presents 
the sample sizes for both approaches for claims (i.e., injuries) and bill lines (i.e., discrete medical 
services, providers). As described earlier, because of the differences in versions of the WCIS 
medical data, the sample used in this report (not a full year) is not comparable to the sample 
analyzed in the Year 2 report, and we are unable to conduct tests of statistical differences across 
the reports. Despite having fewer months in the 2016 sample, there were 76,950 unique 
providers, which is about 4,000 more than in 2015 (Kapinos et al., 2018). This change in the 
number of providers may be due to differences in the way providers were identified across the 
different versions of the WCIS data. 

Table 2-1. WCIS Data Used for Report Measures 

Measure 
Service Year Sample, 

2016 

Injury Year 
Sample, 

2016–2017 

Provider participation X 
 

Utilization and payments per provider X 
 

Utilization and payments per injury 
 

X 

Timeliness of care  X 

Provider churn  X 

SOURCE: RAND analysis of WCIS Medical Bill data. 

Table 2-2. Main Analytic Sample Size 

 
2016 

Service year sample  

Number of claims 705,979 

Number of bill lines 16,548,253 

Number of providers 76,950 

Injury year sample  

Number of claims 393,839 

Number of bill lines 10,740,977 

SOURCE: RAND analysis of WCIS Medical Bill data. 
 

                                                 
6 WCIS Medical Bill data are transmitted to DWC within 90 days of the bill payment or the date of final 
determination that payment for billed medical services was denied. 
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Key Measures 
We used the same key measures as defined in the Year 1 and Year 2 studies (Kapinos et al., 

2018; Mulcahy et al., 2018), which we briefly define as follows:  

1. Number of providers. Counts of unique “participating providers” (by NPI) that 
submitted WC medical bills to the WCIS. 

2. Claims per provider. Counts of claims (by the unique jurisdiction claim number—the 
identifier for claims) per provider.  

3. Medical services per provider. Counts of the number of bill lines representing individual 
medical services per provider. There are typically multiple services per claim or injury. 

4. Payments per provider. Total payments per provider for the calendar year.  
5. Utilization per injury. Counts of the number of bill lines for each injury in the first 12 

months following injury. 
6. Time to first evaluation and management (E&M) visit. Count of days between injury 

date and first E&M visit with any provider and in any setting. We have excluded cases 
not having an E&M visit as their first visit after injury (approximately 6 percent of 
injuries). We also refer to these measures of the time to first visit as wait times. 

7. Time to first E&M visit with a PCP in any non–emergency department (ED) setting. 
We define PCP to include providers whose billing specialty is multispecialty group 
practice, family medicine/general practice, internal medicine, occupational medicine – 
medical doctor (MD), or chiropractor. We count the days between injury date and the 
first E&M visit with a PCP in any non-ED setting. We have excluded any cases not 
having an E&M visit with a PCP in a non-ED setting as their first visit after injury.  

8. Had E&M visits with more than one PCP in the first year following injury. This is a 
proxy for provider churn. The binary measure is equal to 1 for injured workers who had 
E&M visits with multiple PCPs during the first year of injury and equal to 0 otherwise. 

Statistical Approach 
We calculated descriptive statistics for access measures over the full sample and primarily 

report means (or medians in cases when the distributions were skewed).  
In some analyses, we stratified by important measures for which there may be variation in 

access. In those analyses, we examined variation by  

• provider specialty; categories are based on the Health Care Provider Taxonomy code set 
and are listed in Figure 3-17 

• type of service; categories are based on place of service and procedure codes on the bill 
and bill line records that are listed in Figure 3-58 

• county and region of the state (see Figure 3-3 for regions).  

                                                 
7 Specialty is derived from the NPPES, if available; otherwise, we used the specialty as denoted in the claims data. 
The Health Care Provider Taxonomy code set is available from the Washington Publishing Company and is 
maintained by the National Uniform Claim Committee.  
8 For the SAS code showing detailed classification, see the appendix to this report. 
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3. Results  

Results by Specialty 

Number of Providers 

As noted in Chapter 2, there were 76,950 unique providers observed in the 2016 WCIS 
medical data, delivering approximately 16.5 million services (bill lines). However, nearly 15,000 
of those providers were entities or organizations, such as hospitals, pharmacies, and providers of 
supplies and medical equipment.9 Excluding those providers, there were 62,216 physicians and 
nonphysician medical providers serving injured workers. For comparison, the Association of 
American Medical Colleges reported 105,907 total active physicians in California in 2016, which 
amounts to about 270 physicians per 100,000 individuals in the population (Association of 
American Medical Colleges, 2017). The WCIS data cannot be easily parsed by provider’s 
medical credential, but the California Health Care Foundation reported 155,332 medical 
providers—including MDs, doctors of osteopathic medicine, nurse practitioners, physician 
assistants, and other nurse specialists—in California in 2016 (California Health Care Foundation, 
2018). Taken together with the WCIS counts, about 40 percent of medical providers in California 
are providing care to injured workers. In Texas, the physician participation rate—that is, the 
number of physicians providing care to injured workers divided by the total number of active 
physicians in the state—was 37 percent in 2016, with about 18,600 physicians providing care in 
the WC system (Texas Department of Insurance, Workers’ Compensation Research and 
Evaluation Group, 2018). 

In Figure 3-1, we present the number of unique providers within each specialty. The 
specialties with the largest number of providers were internal medicine (n = 8,206), physical 
therapy (n = 6,567), physician assistant/nurse practitioner (n = 5,428), emergency medicine (n = 
5,361), and family medicine/general practice (n = 4,879). These numbers are relatively consistent 
with the 2015 numbers we reported using an earlier version of the WCIS data (Kapinos et al., 
2018).  

                                                 
9 These “specialty” codes include facilities or entities selling health care supplies, such as pharmacies, hospitals, 
ambulatory facilities (surgical and physical therapy), durable medical equipment suppliers, optometrics, home 
health, and orthotics suppliers. 
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Figure 3-1. Number of Providers, by Specialty 

  

SOURCE: RAND analysis of WCIS Medical Bill data, Version 2.0 from 2016.  
NOTES: “Other surgeons” includes all surgery providers except orthopaedic. “Other MDs” includes all physicians 
classified under allergy/immunology, medical genetics, nuclear medicine, pain medicine, dermatology, pediatrics, 
clinical pharmacology, electrodiagnostic medicine, hospitalist, independent medical examiner, neuromusculoskeletal 
medicine and osteopathic manipulative medicine, neuromusculoskeletal medicine, sports medicine, psychiatry or 
neurology specializing in pain medicine, and phlebology. “Missing/not classified” includes cases for which there were 
errors or unvalidated codes in the provider specialty field. We have excluded the “all other” category from this figure 
because these claims reflect facility and supply bills (n = 14,734).  
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Number of Medical Claims per Provider 

To better determine how adequate the number of providers is, we examined the number of 
medical claims per provider across specialties. Across all specialties, on average, providers had 
27 claims each during 2016, but this varied across specialties. In Table 3-1, we present the 
number of providers in column 1 (also shown in Figure 3-1), the total number of medical claims 
in column 2, and the average number of medical claims per provider in column 3 (which equals 
column 2 divided by column 1). Specialties with the highest number of total medical claims were 
orthopaedic surgery, physical therapy, family medicine/general practice, and radiology. 
Occupational medicine MDs had the highest average number of medical claims per provider, at 
316. There were only 260 unique occupational medicine physicians covering more than 82,000 
claims. By comparison, Texas had about 156,000 medical claims for first injuries in 2016 
(relative to more than 393,000 in California), and the average number of claims per physician 
was about 15 (Texas Department of Insurance, Workers’ Compensation Research and Evaluation 
Group, 2018). The Texas rate is lower than California’s, but this is partly because the 
denominator in that analysis was “treating physicians,” whereas we are using all treating 
providers (which includes nonphysicians) as the denominator in our analysis.  

We note that specialty was determined based on the NPPES specialty provided for each NPI. 
If this was missing, we used the specialty most frequently listed in claims data. Because nearly 
40 percent of occupational medicine MDs identify as more than one specialty (Harber et al., 
2010), it may be the case that the average claims per provider in that category is artificially high 
as an artifact of how specialty is measured.  
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Table 3-1. Mean Number of Medical Claims per Provider, by Specialty 

Specialty 

Number of 
Providers 

(col 1) 

Total Number of 
Medical Claims 

(col 2) 

Average Medical 
Claims per Provider 

(col 3) 

Acupuncturist 1,570 34,383 22 

Anesthesiology 4,524 78,265 17 

Behavioral health and social providers 1,598 20,295 13 

Chiropractic providers 3,234 61,123 19 

Dental providers 1,616 3,878 2 

Emergency medicine 5,361 99,179 19 

Family medicine/general practice 4,879 178,571 37 

Internal medicine 8,206 94,369 12 

Missing/not classified 507 761 2 

Neurology 822 14,632 18 

Occupational medicine – MD 260 82,264 316 

Occupational medicine – therapist 542 19,024 35 

Ophthalmology 1,116 4,910 4 

Orthopaedic surgery 3,093 242,491 78 

Other MDs 2,284 37,458 16 

Other surgery 2,672 36,606 14 

Pathology 839 7,635 9 

Pharmacy service providers 192 922 5 

Physical medicine and rehabilitation 991 77,595 78 

Physical therapist 6,567 214,084 33 

Physician assistant/nurse practitioner 5,428 159,583 29 

Podiatrist 882 12,877 15 

Psychiatry 624 10,795 17 

Radiology 4,107 177,833 43 

Registered nurse 296 14,830 50 

SOURCE: RAND analysis of WCIS Medical Bill data, Version 2.0 from 2016.  
NOTES: “Other surgery” includes all surgery providers except orthopaedic. “Other MDs” includes all physicians 
classified under allergy/immunology, medical genetics, nuclear medicine, pain medicine, dermatology, pediatrics, 
clinical pharmacology, electrodiagnostic medicine, hospitalist, independent medical examiner, neuromusculoskeletal 
medicine and osteopathic manipulative medicine, neuromusculoskeletal medicine, sports medicine, psychiatry or 
neurology specializing in pain medicine, and phlebology. “Missing/not classified” includes cases for which there 
were errors or unvalidated codes in the provider specialty field. We have excluded the “all other” category from this 
table because these claims reflect facility and supply bills (n = 14,734).  
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Number of Medical Services per Provider 

In addition to examining the number of medical claims per provider, we also examined the 
number of bill lines or medical services per provider over the course of the year. On average, 
providers delivered 208.1 medical services per year across all specialties. In Figure 3-2, we 
present the average number of medical services (or bill lines) per claim within each specialty. 
Occupational medicine MDs again had the highest, with 1,895 medical services per claim, on 
average. Physical medicine and rehabilitation had the second highest average, with 596 medical 
services per claim. These figures are again consistent with the Year 2 report (Kapinos et al., 
2018). 

Figure 3-2. Mean Number of Medical Services per Provider, by Specialty 

 

SOURCE: RAND analysis of WCIS Medical Bill data, Version 2.0 from 2016.  
NOTES: The figure shows 95% confidence intervals. “Other surgery” includes all surgery providers except 
orthopaedic. “Other MDs” includes all physicians classified under allergy/immunology, medical genetics, nuclear 
medicine, pain medicine, dermatology, pediatrics, clinical pharmacology, electrodiagnostic medicine, hospitalist, 
independent medical examiner, neuromusculoskeletal medicine and osteopathic manipulative medicine, 
neuromusculoskeletal medicine, sports medicine, psychiatry or neurology specializing in pain medicine, and 
phlebology. We have excluded the “all other” category from this figure because these claims reflect facility and supply 
bills (n = 14,734).  
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Total Payments and Mean Payments per Claim 

On average, the total annual payment per provider was $24,440 and the payment per claim 
was $1,306 across all specialties. In Table 3-2, we present the average total annual payment per 
provider and the average payment per claim within each specialty. We have excluded the 
category of “all other” providers and have calculated the percentage of the total payments among 
all specialties shown in the table. Orthopaedic surgery claims made up the largest share of 
payments, and the average provider received $118,975 total over the year, or $1,968 per claim. 
Occupational medicine MDs had the highest average total payments per year, at $131,166, but 
the average payment per claim was only $834. Payments for occupational medicine physicians 
made up only 3 percent of the total payments shown in the table. The specialties with the highest 
average payment per claim in 2016, however, were other surgery and dental providers, at $3,830 
and $3,017, per claim, respectively. Pathology had both the lowest total annual payment per 
provider and the lowest average payment per provider, at $1,074 and $123, respectively. 

Table 3-2. Mean Total Annual Payments and Payments per Claim, by Specialty 

 Total Annual Payment  Payment per Claim 

% of Total 
Payments Specialty Mean 

Standard 
Deviation  Mean 

Standard 
Deviation 

Acupuncturist $15,665 $40,301  $794 $691 2% 

Anesthesiology $14,246 $106,799  $487 $789 5% 

Behavioral health and social 
providers 

$25,090 $90,608  $1,754 $2,402 3% 

Chiropractic providers $14,526 $90,341  $792 $1,128 4% 

Dental providers $8,530 $35,283  $3,017 $5,073 1% 

Emergency medicine $7,496 $27,230  $416 $964 3% 

Family medicine/general practice $17,644 $107,880  $792 $4,028 6% 

Internal medicine $11,870 $74,914  $2,545 $23,980 7% 

Neurology $21,125 $104,775  $1,346 $10,439 1% 

Occupational medicine – MD $131,166 $174,885  $834 $3,756 3% 

Occupational medicine – therapist $22,144 $35,211  $576 $1,128 1% 

Ophthalmology $3,337 $22,458  $581 $1,217 0% 

Orthopaedic surgery $118,975 $262,151  $1,968 $4,544 28% 

Other MDs $17,248 $78,286  $1,307 $8,363 3% 

Other surgery $28,011 $90,356  $3,830 $15,626 6% 

Pathology $1,074 $5,644  $123 $867 0% 

Pharmacy service providers $3,374 $14,037  $731 $3,662 0% 

Physical medicine and rehabilitation $86,760 $240,129  $2,547 $10,577 6% 
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 Total Annual Payment  Payment per Claim 

% of Total 
Payments Specialty Mean 

Standard 
Deviation  Mean 

Standard 
Deviation 

Physical therapist $19,483 $42,890  $609 $471 10% 

Physician assistant/nurse 
practitioner 

$8,688 $32,374  $266 $834 4% 

Podiatrist $15,439 $47,890  $907 $1,345 1% 

Psychiatry $52,466 $124,464  $2,833 $11,380 2% 

Radiology $9,817 $32,001  $235 $1,377 3% 

Registered nurse $45,521 $684,795  $606 $3,596 1% 

Overall $24,440 $44,938  $1,306 $1,296 
 

SOURCE: RAND analysis of WCIS Medical Bill data, Version 2.0 from 2016.  
NOTES: “Other surgery” includes all surgery providers except orthopaedic. “Other MDs” includes all physicians 
classified under allergy/immunology, medical genetics, nuclear medicine, pain medicine, dermatology, pediatrics, 
clinical pharmacology, electrodiagnostic medicine, hospitalist, independent medical examiner, 
neuromusculoskeletal medicine and osteopathic manipulative medicine, neuromusculoskeletal medicine, sports 
medicine, psychiatry or neurology specializing in pain medicine, and phlebology. We have excluded the “all 
other” category from this table because these claims reflect facility and supply bills. To calculate percentage of 
total payments, we used total payments of all categories shown in this table as the denominator. 

 

Results by Geography 

Number of Providers 

In Figure 3-3, we show the total number of providers with claims in 2016 (blue bars) and the 
percentage of all WC medical bills (claims) for injured workers treated in California (red 
squares) within each region. Los Angeles, the Bay Area, and the Inland Empire had the largest 
numbers of WC providers, at 19,731, 15,768, and 12,770, respectively. Those regions also had 
the greatest percentages of claims. 
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Figure 3-3. Number of WC Providers and Percentage of Claims in Each Region, 2016 

  

SOURCE: WCIS Medical Bill data, Version 2.0 from 2016.  

In Table 3-3, we show the counts of WC providers in each county, ranging from as few as 
three providers in Alpine County to as many as almost 20,000 in Los Angeles County. We also 
show the number of claims in each county, which is highly correlated with the number of 
providers in the county (and likely corresponds to the population and number of injured workers 
per county, although we did not test these relationships formally).  

Table 3-3. County-Level Descriptive Statistics 

County 
Number of 
Providers Number of Claims 

Average 
Number of 
Claims per 
Provider 

Average Payment  
per 

Provider 
Average Payment 

per Claim 
Alameda 4,841 44,526 9.20 $18,772 $2,041 
Alpine 3 3 1.00 $642 $642 
Amador 152 506 3.33 $4,442 $1,334 
Butte 913 4,236 4.64 $7,271 $1,567 
Calaveras 158 400 2.53 $4,540 $1,793 
Colusa 103 393 3.82 $2,746 $720 
Contra Costa 3,582 28,054 7.83 $13,844 $1,768 
Del Norte 147 938 6.38 $8,396 $1,316 
El Dorado 596 2,965 4.97 $6,695 $1,346 
Fresno 2,831 34,454 12.17 $26,026 $2,138 
Glenn 136 514 3.78 $4,160 $1,101 
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County 
Number of 
Providers Number of Claims 

Average 
Number of 
Claims per 
Provider 

Average Payment  
per 

Provider 
Average Payment 

per Claim 
Humboldt 522 2,548 4.88 $9,584 $1,963 
Imperial 550 4,282 7.79 $11,295 $1,451 
Inyo 167 382 2.29 $6,204 $2,712 
Kern 2,102 17,886 8.51 $18,011 $2,117 
Kings 553 4,836 8.75 $8,400 $961 
Lake 267 903 3.38 $5,401 $1,597 
Lassen 217 1,297 5.98 $9,064 $1,516 
Los Angeles 30,369 280,507 9.24 $20,790 $2,251 
Madera 395 2,417 6.12 $5,183 $847 
Marin 996 5,785 5.81 $8,501 $1,464 
Mariposa 83 399 4.81 $3,567 $742 
Mendocino 409 1837 4.49 $6,631 $1,476 
Merced 691 4,614 6.68 $7,649 $1,146 
Modoc 53 78 1.47 $2,768 $1,881 
Mono 103 478 4.64 $17,366 $3,742 
Monterey 1,313 13,439 10.24 $19,289 $1,885 
Napa 567 4,666 8.23 $11,066 $1,345 
Nevada 490 1,678 3.42 $7,551 $2,205 
Orange 9,065 84,675 9.34 $19,212 $2,057 
Placer 1,757 12,821 7.30 $11,625 $1,593 
Plumas 151 457 3.03 $4,041 $1,335 
Riverside 5,389 44,992 8.35 $13,871 $1,661 
Sacramento 5,282 38,710 7.33 $15,607 $2,130 
San Benito 270 1,168 4.33 $5,455 $1,261 
San Bernardino 5,530 55,371 10.01 $16,725 $1,670 
San Diego 7,576 65,203 8.61 $20,327 $2,362 
San Francisco 4,265 31,024 7.27 $13,782 $1,895 
San Joaquin 2,305 19,185 8.32 $11,426 $1,373 
San Luis Obispo 958 6,083 6.35 $11,158 $1,757 
San Mateo 2,348 18,440 7.85 $14,107 $1,796 
Santa Barbara 1,360 10,881 8.00 $18,037 $2,254 
Santa Clara 4,752 40,552 8.53 $17,814 $2,088 
Santa Cruz 1,596 6,464 4.05 $7,195 $1,776 
Shasta 876 5,789 6.61 $14,371 $2,175 
Sierra 18 20 1.11 $313 $282 
Siskiyou 238 985 4.14 $12,753 $3,081 
Solano 1,628 10,607 6.52 $8,535 $1,310 
Sonoma 1,786 21,411 11.99 $15,166 $1,265 
Stanislaus 2,949 15,693 5.32 $6,988 $1,313 
Sutter 350 2,922 8.35 $8,624 $1,033 
Tehama 224 1,166 5.21 $5,969 $1,147 
Trinity 54 149 2.76 $3,251 $1,178 
Tulare 1,182 11,729 9.92 $13,441 $1,355 
Tuolumne 270 1,024 3.79 $5,398 $1,423 
Ventura 2,824 19,299 6.83 $12,252 $1,793 
Yolo 640 4,244 6.63 $7,172 $1,082 
Yuba 277 1,724 6.22 $5,049 $811 
SOURCE: WCIS Medical Bill data, Version 2.0 from 2016.  
NOTE: Providers and claims can be counted in multiple counties. 
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Number of Claims per Provider 

In Table 3-3, we also report the average claims per provider by county among providers who 
submitted claims. Counties with the highest average claims per provider are (averages shown in 
parentheses) Fresno (12.17), Sonoma (11.99), Monterey (10.24), and San Bernardino (10.01). 

In addition, Table 3-3 shows the county-level average payments per provider and payment 
per claim. Los Angeles County had the greatest number of providers and number of claims. 
However, Fresno County had the highest average payment per provider and average number of 
claims per provider. Mono County had the highest average payment per claim. 

Number of Medical Services and Total Payments 

In Figure 3-4, we show the average medical services per claim (blue bars) and the average 
total annual payments per provider (red squares) within each region. Los Angeles and the Inland 
Empire regions had the highest average annual payments per provider, at $29,602 and $26,057, 
respectively. These patterns are similar to those reported in the Year 2 report.  

Figure 3-4. Mean Number of Medical Services per Claim and Total Annual Payments per Provider, 
by Region 

 

SOURCE: WCIS Medical Bill data, Version 2.0 from 2016.  
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Results by Service Type 

Number of Claims 

In this section, we utilized the injury year sample, in which we followed all injured workers 
with an injury in 2016 for 12 months. First, we show the number of claims with each type of 
service (blue bars) and the percentage of all claims with each type of service (red squares) in 
Figure 3-5. Ninety-four percent of claims included some type of E&M service. The second most 
common types of service were radiology and medicine, at 56 percent and 55 percent of claims, 
respectively.  

Figure 3-5. Number and Percentage of Claims Utilizing Each Type of Service 

 

SOURCE: WCIS Medical Bill data, Version 2.0 from 2016.  
NOTES: DME = durable medical equipment. See the appendix for more details on type of service. 
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Table 3-4. Summary Statistics, by Detailed Type of Service 

Type of Service 

Percentage of 
Claims with 

Type of Service 
(col 1) 

Medical Services 
per Claim 

(col 2) 

Mean Payment 
per Claim 

(col 3) 

Anesthesia 6% 0.07 $21 
DME 14% 0.23 $40 
Drugs 

 
  

Other (drugs) 10% 0.18 $5 
Prescription 34% 1.11 $47 

E&M 
 

  
ED services 18% 0.31 $63 
Hospital inpatient services 1% 0.06 $6 
Office or other outpatient services 88% 4.68 $565 
Other (evaluation/management) 4% 0.08 $11 

Inpatient hospital stays 1% 0.17 $302 
Laboratory/pathology 9% 0.44 $8 
Medicine 

 
  

Acupuncture procedures 5% 0.72 $28 
Chiropractic manipulative treatment 6% 0.39 $14 
Neurology 5% 0.13 $21 
Other (medicine) 46% 1.11 $83 
Physical medicine and rehabilitation evaluations 40% 9.99 $370 

Other 
 

  
Administrative 18% 0.29 $5 
Ambulance 2% 0.08 $23 
Medical and surgical supplies 8% 0.15 $3 
Procedures/professional services 22% 1.26 $23 
Temporary or national codes 7% 0.22 $24 

Prosthetics/orthotic procedure 22% 0.32 $46 
Radiology 

 
  

Diagnostic imaging 56% 1.56 $142 
Diagnostic ultrasound 2% 0.03 $2 
Radiologic guidance 1% 0.01 $1 

Surgery 
 

  
Extracranial, peripheral, and autonomic nervous system 3% 0.06 $27 
Musculoskeletal – other 13% 0.38 $274 
Other (surgery) 13% 0.22 $59 
Spine and spinal cord 1% 0.02 $13 

SOURCE: RAND analysis of WCIS Medical Bill data, Version 2.0 from 2016.  
NOTES: The following detailed categories had 0-percent utilization:  
• E&M: case management, consultation services, hospital observation services 
• medicine: neurology tests, osteopathic manipulative treatment  
• other: alcohol and drug abuse treatment; composite measures; diagnostic radiology services; 

diagnostic/screening processes or results; enteral and parenteral therapy; outpatient prospective payment 
system; pathology and laboratory services; patient history; physical examination; therapeutic, preventive, or 
other interventions; vision or hearing 

• radiology: nuclear medicine procedures, other radiology, radiation oncology treatment  
• surgery: musculoskeletal-spine.  

See the appendix for more details on how type of service is defined. 
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Number of Medical Services per Claim 

In column 2 of Table 3-4, we present the average number of medical services per claim 
within each detailed type of service category. The type of service with the largest number of 
medical services per claim was physical medicine and rehabilitation evaluations, at 9.99 services 
per claim, followed by E&M office or other outpatient visits, at 4.68 services per claim. These 
means are similar to those reported in the Year 2 report.  

Mean Payment per Claim 

In column 3 of Table 3-4, we present the average payment per claim within each detailed 
type of service category. The average payment per E&M office or other outpatient services visit 
claim was $565, followed by physical medicine and rehabilitation evaluations, at $370. Again, 
these figures are consistent with our earlier report estimates for 2015.  

Other Access Measures 

Time to First Visit 

First, we calculated the number of days between injury date and first E&M visit with any 
provider and in any setting for injured workers who had an E&M visit (n = 371,964). The 
average wait time was 16.4 days, but this is somewhat misleading because the distribution is 
highly skewed; the median (or 50th-percentile) wait time was 2 days. We show the distribution 
of wait times in Figure 3-6; 75 percent of patients were seen in fewer than 9 days.  

Next, we examined only those first E&M visits that were with a PCP in any non-ED setting 
(n = 179,740). The median and means were greater among these visits because they excluded 
emergency visits. In this analysis, 75 percent of patients were seen within 22 days (see Figure 
3-7).  

Saw More Than One PCP 

Finally, we examined the sample of injured workers (injury sample) that included an E&M 
visit and calculated the number of unique PCPs seen in the first year following injury. In the 
2016 data, we found that almost 13 percent of injured workers saw more than one PCP. Although 
we cannot test for differences between early reports, this percentage is lower than the 18 percent 
of injured workers who saw more than PCP in 2015.  
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Figure 3-6. Distribution of the Number of Days Between Injury and First E&M Visit 

 

SOURCE: RAND analysis of WCIS Medical Bill data, Version 2.0 from 2016.  
 

Figure 3-7. Distribution of the Number of Days Between Injury and First E&M Visit with a PCP 

 

SOURCE: RAND analysis of WCIS Medical Bill data, Version 2.0 from 2016.  
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4. Discussion and Summary  

This study, as mandated by Section 5307.2 of the California Labor Code (2009), aimed to 
provide an updated assessment of access to care for injured workers receiving care in 
California’s WC system by using Version 2.0 of the WCIS data, which was the first time these 
data have been used externally. Part of our analysis included validating these data. For this final 
report in the series of three reports, we focused on analyzing only one year of the Version 2.0 
data because that was all that was available that would allow us to follow individuals injured in 
one year for 12 months after the injury. Thus, we did not conduct a trend analysis in this report. 
However, we did compare the estimates generated from the Version 2.0 data with those of our 
Year 2 report for consistency, but without any formal statistical tests.  

We analyzed 62,216 physicians and nonphysician medical providers (excluding nearly 
15,000 entities and organizations that provided medical supplies and services) that were 
providing care for nearly 400,000 medical claims in 2016. Because we analyzed only one year of 
data, we provide some comparisons with other states with large WC systems but note that there 
are differences across states that make these comparisons imperfect. For example, similar access-
type measures are publicly available for Texas and Pennsylvania, but the volume of claims in 
these states is less than half that of the volume of the California WCIS. Specifically, the Texas 
Department of Insurance reported about 108,000 medical claims for injured workers in 2016 
(Texas Department of Insurance, Workers’ Compensation Research and Evaluation Group, 
2018), and Pennsylvania reported 159,000 injuries (Pennsylvania Bureau of Workers’ 
Compensation, 2016). We estimated (crudely) that about 40 percent of providers in California 
are participating in providing care to injured workers, relative to about 37 percent in Texas. 

Limitations and Caveats 
There are several limitations to using the WCIS Medical Bill data. First, not all WC claims 

are reported in the system. Additionally, among reported claims, there is underreporting of initial 
medical visits and of medical bills. As a result, our results are based on data that are incomplete 
but representative of the California WCIS. As shown in Table 4-1, we compared the distribution 
of payments across different provider types that we found in the 2016 WCIS data with those 
reported by the Workers’ Compensation Insurance Rating Bureau of California (WCIRB) annual 
report (WCIRB, 2017). The WCIRB report used data based on medical transactions collected 
from 50 WCIRB insurer groups and their vendors. The specialty and provider type categories 
were not exactly comparable across the two samples (we have tried to group them roughly by 
shading groups together). For example, because we broke out all nonpractitioner services into the 
“all other” category, some of the transactions under “hospital-based provider” in the WCIRB 
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report may fall into our “all other” category. Summing all of the WCIS payments in which a 
physician provided care (bolded values in Table 4-1) covers 46.25 percent of payments. When 
we add in behavioral and mental health providers, which include some physicians and some 
nonphysicians, we cover 51.25 percent of payments in the WCIS data. The corresponding 
categories in the WCIRB include at least some of the hospital-based providers, MD general 
providers, physician specialists, surgeons, and psychology/psychiatry/neurology, which covers 
about 57 percent of payments. This difference of 5.75 percentage points may be due to the 
“hospital-based provider” category in the WCIRB including providers that fall into our “all 
other” category. Nonetheless, the 2016 WCIS sample appears to be similar to the WCIRB 
sample, at least with respect to the distribution of payments by provider type. 

We also highlight the following data quality issues identified by DIR. First, the percentage of 
bills for which a mandatory data field is missing is about 23 percent (DIR, 2018b). Nearly 44 
percent of bills submitted have no match (DIR, 2018b). Previously, these unmatched bills would 
have been part of the orphanage; now, they must be corrected and resubmitted in order to be in 
our sample.  

Second, NPI (the identifier we used to determine counts of unique providers) can have 
incorrect taxonomy codes, which we used to determine specialty. In some cases, this specialty 
code can also be missing; we excluded such observations.  

In addition, 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. 
We excluded claims for individuals who live out of state, per DIR’s request, but some of the 
people who live just outside the state border might receive care in California, which could affect 
the statistics that we calculated for certain regions and counties.  
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Table 4-1. Percentage of Payments, by Provider Specialty or Type, WCIS and WCIRB 

2016 WCIS 
 

2016 WCIRB 

Specialty or Provider Type 
Percentage of All 

Payments 
 Specialty or 

Provider Type 
Percentage of All 

Payments 
Acupuncturist 1% 

 
Acupuncturist 1% 

All other  29% 
 

ASC provider 5% 

  
 

DME supplier 3% 

Behavioral health and social providers 2% 
 

Psychology, psychiatry, 
and neurology 

3% 

Psychiatry 2%    

Neurology 1%    

Chiropractic providers 2% 
 

Chiropractic providers 2% 

Emergency medicine 2% 
 
Hospital-based provider 22% 

Anesthesiology 3%    

Family medicine/general practice 5% 
 
MD general provider 10% 

Internal medicine – general 0.4%    

Other MDs 2%    

Internal medicine – cardiology 0.5% 
 
Physician specialist 12% 

Internal medicine – oncology 0.1% 
   

Internal medicine – other 4% 
   

Ophthalmology 0.2%    

Podiatrist 1%    

Occupational medicine – MD 2% 
 
Occupational health 
provider 

2% 

Occupational medicine – therapist 1% 
   

Orthopaedic surgery 20% 
 
Surgeon 10% 

Other surgery 4% 
   

Pathology 0.05% 
 
Lab testing provider 1% 

Pharmacy service providers 0.03% 
 
Pharmacist 6% 

Physical medicine and rehabilitation 5% 
 
Rehabilitation provider 2% 

Physical therapist 7% 
 
Physical therapist 7% 

Physician assistant/nurse practitioner 3% 
 
Provider, not otherwise 
specified 

9% 

Dental providers 1% 
 
Miscellaneous provider 4% 

Radiology 2% 
 
Home health provider 1% 

Registered nurse 1% 
   

SOURCES: WCIS Medical Bill data, Version 2.0 from 2016; WCRIB, 2017, Table 2.  
NOTES: The WCRIB data are from calendar year 2016, whereas the WCIS data are from April to December 2016. 
Bolded values indicate that a physician provided care. The specialty or provider types were not defined in exactly the 
same way across the two data sources, but we have tried to group them by shading categories that likely overlap. 
ASC = ambulatory surgical center. 
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Summary 
Overall, we found relatively stable estimates of the measures to access that we have been 

examining using the claims data across all three annual reports.  
Our key findings are as follows: 

• There were 76,950 unique WC providers in California in 2016, and the most common 
specialties were internal medicine (n = 8,206), physical therapist (n = 6,567), physician 
assistant/nurse practitioner (n = 5,428), emergency medicine (n = 5,361), and family 
medicine/general practice (n = 4,879). 

• On average, providers had 29.4 claims each during 2016, but this varied across 
specialties, with a high of 316 among occupational medicine physicians and a low of 2.4 
among dental providers.  

• On average, providers delivered 208.1 medical services per claim across all specialties. 
This also varied across specialties, with a high of 1,895 medical services per claim among 
occupational medicine physicians and a low of 14.3 medical services per claim among 
ophthalmologists.  

• On average, the total annual payment per provider was $24,440, and the payment per 
claim was $1,306 across all specialties. This also varied across specialties, with 
occupational medicine physicians and orthopaedic surgeons having the highest average 
total payments per year, at $131,166 and $118,975, respectively. The specialties with the 
highest average payment per claim in 2016, however, were other surgery and dental 
providers, at $3,830 and $3,017, respectively. Pathology had the lowest total annual 
payment per provider and the lowest average payment per claim, at $1,074 and $123, 
respectively. 

• There was significant variation by region and county across all measures.  
• Ninety-four percent of claims included some type of E&M service. The second most 

common types of service were radiology and medicine, which were included in 56 
percent and 55 percent of claims, respectively.  

• The average payment per E&M office or other outpatient services claim was $565, 
and the next-highest average payment per claim was for physical medicine and 
rehabilitation evaluations, at $370. 

• The median time between injury and first E&M visit was 2 days. The median time 
between injury and first E&M visit with a PCP in a non-ED setting was 6 days. Only 13 
percent of injured workers saw more than one PCP in the year following their injuries. 

Overall, our estimates using the Version 2.0 data for 2016 were relatively similar to those 
presented in the Year 2 report (Kapinos et al., 2018), although we did not test for statistical 
differences due to differences in the data. Nonetheless, estimates using Version 2.0 of the data 
suggest stability or slight improvements in most measures when compared with the Year 2 
estimates. 
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Appendix. SAS Code for Type of Service 

This appendix is based on AAPC Coder (undated-a, undated-b), as of January 2019. 

 

proc_len = length(trim(procedure_cd)); 

if notdigit(trim(procedure_cd))=0 then proc_num = procedure_cd * 1;  

 

if proc_len = 5 then do; 

if 00100 <= proc_num <= 01999 then tos = 'Anesthesia'; 

else if 10004 <= proc_num <= 69990 then do; 

tos = 'Surgery'; 

if 22010 <= proc_num <= 22899 then tos_detail = 'Musculoskeletal - Spine'; 

else if 20100 <= proc_num <= 29999 then tos_detail = 'Musculoskeletal - Other'; 

else if 62263 <= proc_num <= 63746 then tos_detail = 'Spine and Spinal Cord'; 

else if 64400 <= proc_num <= 64999 then tos_detail = 'Extracranial, Peripheral, and Autonomic Nervous 

System'; 

else tos_detail = 'Other (Surgery)'; 

end; 

else if 70010 <= proc_num <= 79999 then do; 

tos = 'Radiology'; 

if 70010 <= proc_num <= 76499 then tos_detail = 'Diagnostic Imaging'; 

else if 76506 <= proc_num <= 76999 then tos_detail = 'Diagnostic Ultrasound'; 

else if 77001 <= proc_num <= 77022 then tos_detail = 'Radiologic Guidance'; 

else if 77261 <= proc_num <= 77799 then tos_detail = 'Radiation Oncology Treatment'; 

else if 78012 <= proc_num <= 79999 then tos_detail = 'Nuclear Medicine Procedures'; 

else tos_detail = 'Other (Radiology)'; 

end; 

else if 80047 <= proc_num <= 89398 then tos = 'Laboratory/Pathology'; 

else if (90281 <= proc_num <= 99199) or (99500 <= proc_num <= 99607) then do; 

tos = 'Medicine'; 

if 95782 <= proc_num <= 96020 then tos_detail = 'Neurology'; 

else if 96105 <= proc_num <= 96146 then tos_detail = 'Neurology Tests'; 

else if (97010 <= proc_num <= 97799) and ^(97151 <= proc_num <= 97158) then tos_detail = 'Physical 

Medicine and Rehab Evals'; 

else if (97810 <= proc_num <= 97814) then tos_detail = 'Acupuncture Procedures'; 

else if 98925 <= proc_num <= 98929 then tos_detail = 'Osteopathic Manipulative Treatment'; 

else if 98940 <= proc_num <= 98943 then tos_detail = 'Chiropractic Manipulative Treatment'; 

else tos_detail = 'Other (Medicine)'; 
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end;   

else if 99201 <= proc_num <= 99499 then do; 

tos = 'Evaluation and Management'; 

if  99201 <= proc_num <= 99215 then tos_detail = 'Office or Other Outpatient Services'; 

else if proc_num in (99217, 99218, 99219, 99220, 99224, 99225, 99226) then tos_detail = 'Hospital 

Observation Services'; 

else if 99221 <= proc_num <= 99239 then tos_detail = 'Hospital Inpatient Services'; 

else if 99241 <= proc_num <= 99255 then tos_detail = 'Consultation Services'; 

else if 99281 <= proc_num <= 99288 then tos_detail = 'ED Services'; 

else if proc_num in (99363, 99364, 99366, 99367, 99368) then tos_detail = 'Case Management Services'; 

else  tos_detail = 'Other (Eval/Mgmt)'; 

end;  

else if substr(procedure_cd,5,1)='F' and '0001F' <= procedure_cd <= '9007F' then do; 

tos = 'Other'; 

if  '0001F' <= procedure_cd <= '0015F' then tos_detail = 'Composite Measures'; 

else if '0500F' <= procedure_cd <= '0584F' then tos_detail = 'Patient Management'; 

else if '1000F' <= procedure_cd <= '1505F' then tos_detail = 'Patient History'; 

else if '2000F' <= procedure_cd <= '2060F' then tos_detail = 'Physical Examination';   

else if '3006F' <= procedure_cd <= '3776F' then tos_detail = 'Diagnostic/Screening Processes or Results'; 

else if '4000F' <= procedure_cd <= '4563F' then tos_detail = 'Therapeutic, Preventive or Other 

Interventions'; 

else if '5005F' <= procedure_cd <= '5250F' then tos_detail = 'Follow-up or Other Outcomes'; 

else if '6005F' <= procedure_cd <= '6150F' then tos_detail = 'Patient Safety'; 

else if '7010F' <= procedure_cd <= '7025F' then tos_detail = 'Structural Measures'; 

else if '9001F' <= procedure_cd <= '9007F' then tos_detail = 'Non-Measure Claims Based Reporting';    

else tos_detail = 'Other (Other Eval)'; 

end; 

else if substr(procedure_cd,5,1)='U' and '0001U' <= procedure_cd <= '0083U' then do; 

tos = 'Other'; 

tos_detail = 'Laboratory Analyses'; 

end; 

else if substr(procedure_cd,5,1)='M' and '0002M' <= procedure_cd <= '0013M' then do; 

tos = 'Other'; 

tos_detail = 'Multianalyte Assay'; 

end; 

else if substr(procedure_cd,5,1)='T' and '0042T' <= procedure_cd <= '0542T' then do; 

tos = 'Other'; 

tos_detail = 'Category III Codes'; 

end; 

else if ('E0100' <= procedure_cd <= 'E8002') or ('K0001' <= procedure_cd <= 'K0900') then tos = 'DME'; 
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else if 'J0120' <= procedure_cd <= 'J9999' then tos = 'Drugs'; 

else if 'L0112' <= procedure_cd <= 'L9900' then tos = 'Prosthetics/Orthotic Procedures'; 

else do; 

tos = 'Other'; 

if 'A0021' <= procedure_cd <= 'A0999' then tos_detail = 'Ambulance'; 

else if 'A4206' <= procedure_cd <= 'A8004' then tos_detail = 'Medical And Surgical Supplies'; 

else if 'A9150' <= procedure_cd <= 'A9999' then tos_detail = 'Administrative'; 

else if 'B4034' <= procedure_cd <= 'B9999' then tos_detail = 'Enteral and Parenteral Therapy'; 

else if 'C1713' <= procedure_cd <= 'C9899' then tos_detail = 'Outpatient PPS'; 

else if 'G0008' <= procedure_cd <= 'G9987' then tos_detail = 'Procedures / Professional Services'; 

else if 'H0001' <= procedure_cd <= 'H2037' then tos_detail = 'Alcohol and Drug Abuse Treatment'; 

else if 'M0075' <= procedure_cd <= 'M0301' then tos_detail = 'Miscellaneous Medical Services'; 

else if 'M1000' <= procedure_cd <= 'M1071' then tos_detail = 'Screening Procedures'; 

else if 'P2028' <= procedure_cd <= 'P9615' then tos_detail = 'Pathology and Laboratory Services'; 

else if ('Q0035' <= procedure_cd <= 'Q9995') or ('S0012' <= procedure_cd <= 'S9999') 

or ('T1000' <= procedure_cd <= 'T5999') then tos_detail = 'Temporary or National Codes'; 

else if 'R0070' <= procedure_cd <= 'R0076' then tos_detail = 'Diagnostic Radiology Services'; 

else if ('V2020' <= procedure_cd <= 'V2799') or ('V5008' <= procedure_cd <= 'V5364') then tos_detail = 

'Vision or Hearing'; 

else tos = 'Missing / Not Classified'; 

end; 

end; 

else if ^missing(ndc_cd) & anyalpha(ndc_cd)=0 then do; 

tos = 'Drugs'; 

tos_detail = 'Prescription'; 

if ^missing(procedure_cd) then tos_detail = 'Prescription Check'; 

end; 

else tos = 'Missing / Not Classified'; 
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