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EXECUTIVE SUMMARY 

Physical medicine (PM) services are commonly used in treating workers with low back pain (LBP) and other 

musculoskeletal injuries. In recent years, there has been an increase in the frequency of claims receiving PM 

services and the payments per claim for those services in a number of states.1 Most treatment guidelines for low 

back pain address initial PM care, leaving subsequent care ordered by providers over a longer period of time at 

the discretion of the employers or payors. In our data, a large number of LBP claims had PM treatment three 

months after the date of injury and beyond. Also, the prevalence of extended use of PM services appears to be 

higher than the rate of chronic back pain reported in a number of other studies.2   

As part of a series of Workers Compensation Research Institute (WCRI) studies on physical medicine,3 

this report focuses on extended use of PM services (referred as extended PM use) among nonsurgical LBP claims 

and identifies key factors associated with extended PM use. In this study, we primarily focus on two groups of 

LBP claims with different durations of PM treatment. The first group is composed of claims with regular PM 

use, whose treatment was initiated within six weeks of injury and had all PM services completed within three 

months. The second group includes extended PM use claims—that is, claims that had PM services initiated 

within six weeks of injury and continued to have PM services after three months. We found that extended PM 

use was relatively frequent in most study states, and it was associated with higher overall medical costs, higher 

indemnity payments, and longer durations of temporary disability. We also identified a number of important 

factors that are associated with an increased or decreased likelihood of having extended PM use. The findings 

from our analysis may encourage policymakers and stakeholders involved in claims management to identify 

practice patterns of effective care and pay attention to potential gaps in care delivery.       

MAJOR FINDINGS 

 Extended PM use was relatively frequent among workers with low back pain who received PM treatment 

but did not have surgery. In 18 of the 28 states studied, the percentage of LBP claims identified as having 

extended PM use ranged from 15 percent to 38 percent. In 11 states, at least one in five LBP claims with 

physical medicine had extended use of PM services beyond three months. The higher frequency of 

extended PM use in these states may suggest that some workers with extended PM use might need 

additional care or have certain non-medical issues that could be addressed through a different 

intervention or better care coordination.4 

                                                           
 
1 For example, between 2012 and 2017, the percentage of claims receiving physical therapy and occupational therapy 
services in the typical CompScope™ state increased 7.2 percentage points (Dolinschi et al., 2019), and an increase was 
seen in more recent years (Dolinschi et al., 2022b). 

2 Based on four studies of the U.S. population of age 18 or older, the rate of chronic low back pain ranged from 3.9 
percent to 10.2 percent (Meucci et al., 2015). The commonly used definition for chronic back pain is based on a three-
month threshold. Note that our definition of extended PM use is based on the utilization of PM services, which is 
different from the definition for chronic low back pain, which is based on diagnoses and persistent symptoms. 
3 The series includes our studies on timing of initiation of PM treatment (Wang, Mueller, Lea, 2020), manual therapy 
(Wang, Mueller, and Lea, 2021), and patterns and outcomes of chiropractic care (Wang et al., 2022).  
4 Some workers with extended PM use may need additional medical care over an extended period, including assessment 
and services for psychological or medical comorbidities.  
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 After adjusting for the differences in severity and other factors, we found that claims with extended PM 

use had higher overall medical costs, higher indemnity payments, and a longer duration of temporary 

disability, compared with similar claims with regular PM use.5    

 The average overall medical cost was $6,554 per claim with extended PM use, 162 percent higher 

than the same measure for regular PM use. For claims with extended PM use, the average 

payment for PM services was $2,930 per claim, representing 44 percent of total medical costs—

higher than for regular use claims. Claims with extended PM use were also more likely to receive 

opioid prescriptions, magnetic resonance imaging (MRI), and injections, contributing to the 

higher overall medical costs. This could be important, as extended PM use may help identify 

claims that are likely to have a higher utilization of medical services.   

 When compared with regular PM use, the claims with extended use had higher per-claim 

indemnity payments, largely driven by longer duration of temporary disability. The average 

indemnity payment per claim was $5,055 for extended PM use, nearly three times that for 

claims with regular PM use. The average worker with extended PM use had 6.0 weeks of 

temporary disability duration, compared with 2.7 weeks for those with regular PM use. 

 We identified several factors that were associated with an increased or decreased likelihood of having 

extended PM use. The most important factors are related to the involvement of multiple providers in PM 

care. Severity indicators also predict the likelihood of having extended PM care.  

 Multiple provider involvement in PM care was observed in two areas: (1) claims with PM care 

provided by both chiropractors and non-chiropractors6 that appeared to not be from the same 

organization7 and (2) claims with the involvement of multiple health care organizations for PM 

treatment. The results suggest that less coordinated care was a main contributor to an increased 

likelihood of having extended PM use.8 This issue may be addressed by finding ways to improve 

coordination of care among providers for the purpose of achieving more consistent care to 

workers for early recovery. 

 Severity indicators (e.g., neuro back conditions,9 comorbidities) also predict extended PM use. 

For example, claims with nerve involvement were 2.4 times more likely to have extended PM 

use relative to similar cases without neuro back conditions; workers with at least one 

comorbidity were 1.8 times more likely to have extended PM use relative to those without 

                                                           
 
5 The adjusted results are based on our statistical analysis that compared the outcomes holding constant a large number of 
factors, including severity indicators, characteristics of the workers and their claims, provider and practice patterns of 
care, county-level environmental factors, and state-specific factors.     
6 Our results showed that workers with combined PM care by chiropractors and non-chiropractors were more likely to 
have extended PM use than those with other provider patterns of evaluation and management and PM care. This is 
especially the case when combined PM care was initially provided by a non-chiropractor and chiropractors were involved 
in subsequent care (see discussion below). In our data, most non-chiropractors are physical therapists, and a small 
percentage of non-chiropractors are medical or osteopathic doctors or nurse practitioners.    
7 There is a subset of combined PM care where both chiropractors and non-chiropractors were involved in providing PM 
services at the same first PM visit. In most cases, these PM providers were associated with the same tax IDs. This subset of 
claims (referred to as same-first-day combined care or coordinated care) is a separate category and not part of what we 
discuss here.  
8 By less coordination, we mean that the chiropractors and non-chiropractors involved in the combined PM care were 
most likely from different health care organizations (with different tax IDs). See the glossary for our definition of 
coordinated care.  
9 We use the term neuro back as short hand to refer to LBP claims with nerve involvement throughout the report.  
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comorbidities. While better managing claims with extended PM care can help achieve better 

outcomes without excessive use of medical services, it is important to note that having extended 

PM use does not automatically indicate a problem. Some workers, especially those with neuro 

back conditions and/or comorbidities, may need additional medical care for a speedy recovery.  

 Practice patterns also make a difference in predicting the likelihood of having extended PM use. 

We found that if a claim already had 15 or more visits during the initial six weeks of PM care, 

that claim was twice as likely to have extended PM use compared with a claim with fewer than 

15 visits within six weeks. Patterns of receiving PM services during the initial six weeks of 

treatment also help predict the probability of having extended PM use. Workers who received 

guideline-consistent PM care during the initial six weeks (i.e., received two or more active 

therapies for every one passive modality) were less likely to have extended PM use.10 We also 

found that attorney involvement was associated with an increased likelihood of having extended 

PM use, which may be addressed by claim management and care coordination.    

 Worker characteristics had a small influence on the likelihood of having extended PM use, 

which is consistent with the findings from other studies.11 Our results suggest that younger male 

workers were less likely to have extended PM use, while workers age 55 or older had an 

increased likelihood of having extended PM use. Workers in the clerical and professional 

industry were slightly more likely to have extended PM use, relative to their counterparts in the 

manufacturing industry. 

 We acknowledge that other factors may likely influence patterns of care and outcomes, but we 

are unable to measure them in the data available for this study. These include workers’ pre-

injury health conditions and health care utilization patterns, as well as certain social 

determinants of health (SDOH) factors. These factors should be considered when managing 

individual claims that are likely to have extended PM use. Also, state policies addressing the 

utilization of PM services are likely to influence the prevalence of extended PM use. However, 

the data used for this study do not support an analysis that evaluates policy impact on extended 

PM use. Additional data and an analysis using a before-and-after approach would be more 

appropriate for further investigation into this topic.12   

NOTES TO READERS 

Readers should be aware of several considerations when interpreting the results of this study. First, claims 

identified as having extended PM use should not be automatically considered problem cases. Compared with 

workers who had LBP without nerve involvement or comorbidities, for example, workers who had LBP with 

nerve involvement or with comorbidities are expected to have an increased likelihood of receiving additional 

medical care, including additional PM care over an extended period of time, as well as other psychosocial 

interventions.     

Second, when chiropractors are the sole providers for workers with low back pain, the number of PM visits 
                                                           
 
10 See the glossary for definitions of different types of PM services. 
11 See Dolot et al. (2016 and 2020) and Brennan et al. (2021). 
12 We provide a summary of relevant state policies as background information, which can be found in the data appendix. 
In our analysis, state policies and state-specific environmental factors were controlled as fixed effects. 
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may be higher than the number for cases with non-chiropractors providing care. However, overall costs per 

claim are lower for claims with exclusive chiropractic care, which may suggest that chiropractic care may be 

efficient for certain types of low back patients. This was one of the key findings from our previous study on 

chiropractic care.13 In this current study, we see that workers with exclusive chiropractic care are more likely to 

have extended PM care, compared with those with exclusive non-chiropractic care. However, when we adjust 

for various factors,14 we see that exclusive chiropractic care is associated with considerably lower overall medical 

costs compared with other provider patterns. We should also note that for workers with combined PM care 

from both chiropractors and non-chiropractors, the likelihood of having extended PM use was much higher 

when a non-chiropractor was initially seen for PM treatment than when a chiropractor was the initial PM 

provider.15 

Third, our results suggest that less coordinated care is associated with an increased likelihood of extended 

PM use. We infer less coordinated care based on whether chiropractors and non-chiropractors were involved 

in care at a different point in time and whether PM providers were from multiple health care organizations or 

different tax IDs. Since we only observe tax IDs in the billing data, we were unable to describe various types of 

organized care. Because of this, we only suggest that less coordinated care may be associated with an increased 

likelihood of extended PM use and higher costs. Several studies focusing on care coordination suggested that 

well-organized care involving different providers and/or health care organizations contributed to cost savings 

and better outcomes.16  More data are needed to further examine care coordination and identify key elements 

of organized care that better exemplify high quality, effective care.   

DATA AND APPROACH 

The data used for this study are from the WCRI Detailed Benchmark/Evaluation (DBE) database. The detailed 

medical transaction data were used to identify LBP claims and capture details of medical treatment including 

PM services. The data used in our analysis include nonsurgical LBP claims that received PM services during the 

first 18 months of treatment after the date of injury. We included medical-only and indemnity claims 

representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical transaction 

data up through March 31, 2019. The indemnity payments and the duration of temporary disability were also 

derived based on payment transaction data over the same time frame.  

The LBP claims included in this study are (1) LBP claims with radiating leg pain and/or neurological 

findings, and (2) LBP-only claims. We excluded claims that had at least one mention in the International 

Classification of Diseases, Tenth Revision (ICD-10) codes of a red flag condition (e.g., tumors, infectious 

                                                           
 
13 See Wang et al. (2022). 
14 The factors we adjusted for include severity indicators, characteristics of individual workers and claims, provider 
patterns of evaluation and management and PM care, and state fixed effects (including state policies and other state-
specific environmental factors).  
15 See Chapter 3 for a more detailed discussion.   
16 The earliest study on this topic is Wickizer et al. (2001). Examples of more recent studies include research on 
collaborative care for treating depression in a primary care setting (Carlo et al., 2019), injury prevention and case 
management in the Washington State workers’ compensation system (Mallon et al., 2015), and well-organized vocational 
rehabilitation programs for promoting return to work (Sears et al., 2021).  
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diseases, fractures and dislocations)17 and/or neurological neck conditions.18 We also excluded a small number 

of LBP claims that had a comorbid condition with severe complications, such as diabetes with hypoglycemia 

or ketoacidosis, substance abuse with psychotic disorders, and bipolar disorders.19 A few claims with specific 

procedure codes (MRI, for example) that may indicate a previous LBP occurrence or a previous low back 

surgery were also excluded from the study sample. As a result, the claims included in this study are largely 

claims with acute or subacute low back pain.  

Claims with extended use of PM services were identified by our definition that looks at utilization of 

medical services from the date of injury up through 18 months postinjury. If a claim had PM initiated within 

six weeks of injury and continued to receive PM services after three months, the claim is considered to have 

extended use of PM services. For comparison, we also identified claims with regular PM use, which are the 

claims that had PM initiated within six weeks and PM services completed within the first three months 

postinjury.  

A statistical analysis was used to identify factors associated with extended PM use. We also adjusted for 

various factors that influence the use of physical medicine and outcomes to compute overall medical costs, 

indemnity payments, and duration of temporary disability for workers with regular versus extended use of PM 

services. More detailed descriptions of the data and methods as well as limitation and caveats can be found in 

Chapter 2 and Technical Appendix A of the report.     

                                                           
 
17 We identified a large number of codes in the ICD-10 coding system that are related to signs, symptoms, and conditions 
indicating potentially serious pathology in patients presenting with back pain. These codes, not included in the report, 
cover conditions such as tumors, infectious diseases, fractures, and dislocations.  
18 See Technical Appendix A of a previous WCRI report (Wang et al., 2022) for a description of neurological back and 
neck conditions and a list of ICD-10 codes indicating these conditions. 
19 These more serious comorbid conditions were identified using an ICD-10 code list we established for comorbidities. 
See Wang, Mueller, and Lea (2020). 
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1 

INTRODUCTION 

Physical medicine (PM) services are commonly used in treating workers with low back pain (LBP) and other 

musculoskeletal injuries. In recent years, there has been an increase in the frequency of LBP claims receiving 

PM services and the payments per claim for those services in a number of states.1 Most treatment guidelines 

for low back pain address initial PM care, leaving subsequent care ordered by providers over a longer period of 

time at the discretion of the employers or payors. In our data, a large number of LBP claims had PM treatment 

three months after the date of injury and beyond. Also, the prevalence of extended use of PM services appears 

to be higher than the rate of chronic back pain reported in a number of other studies.2   

As part of a series of WCRI studies on physical medicine, this study focuses on extended use of PM services 

(i.e., extended PM use throughout the report) for workers with low back pain.3 For LBP claims receiving PM 

care within six weeks of injury, we compared costs and temporary disability duration of LBP claims between 

extended and regular PM use.4 We also identify key factors that help predict the likelihood of extended PM use. 

This introductory chapter describes the objectives and scope of the study and provides a brief summary of the 

literature.   

OBJECTIVES AND SCOPE OF THE REPORT 

The main objectives of this study are to document the frequency of extended PM use and identify key actionable 

factors that may help predict the likelihood of having extended PM use. The study is designed to address the 

following questions:  

 How prevalent is the extended use of PM services?  

 How is extended PM use associated with overall costs and duration of temporary disability?   

                                                           
 
1 For example, between 2012 and 2017, the percentage of claims receiving physical therapy and occupational therapy 
services in the typical CompScope™ state increased 7.2 percentage points (Dolinschi et al., 2019), and an increase was 
seen in more recent years (Dolinschi et al., 2022b). 
2 Based on four studies of the U.S. population of age 18 or older, the rate of chronic low back pain, defined as low back 
pain treated for more than three months, ranged from 3.9 percent to 10.2 percent (Meucci et al., 2015). The commonly 
used definition for chronic back pain is based on a three-month threshold. Note that our definition of extended PM use is 
based on the utilization of PM services, which is different from the definition for chronic low back pain, which is based on 
diagnoses and persistent symptoms. 
3 The series includes our study on timing of initiation of PM treatment (Wang, Mueller, Lea, 2020), manual therapy 
(Wang, Mueller, and Lea, 2021), and patterns and outcomes of chiropractic care (Wang et al., 2022). 
4 The term extended PM use refers to claims that received PM services within six weeks and continued to have PM services 
beyond three months. By contrast, the term regular PM use is for claims with PM treatment initiated within six weeks of 
injury and all PM services completed within three months.  
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 What are the factors that help predict the likelihood of extended PM use, focusing on the factors that can 

be used for better management of claims and care?    

To answer these questions, we established an operational definition that helped us identify claims with 

extended PM use versus regular PM use. For the purpose of the study, we constructed a cross-sectional dataset 

of claims and identified PM services provided by chiropractors or non-chiropractors. We measured the 

prevalence of extended PM use across the 28 states included in the study. There was a substantial interstate 

variation in the prevalence of extended PM use, which was strongly correlated with the interstate variation in 

the high use of PM services.5   

There are a number of state policies addressing the utilization of PM services.6 It is important to examine 

how these policies may be correlated with the prevalence of extended PM use and, moreover, how each policy 

may influence the use of PM services. However, the cross-sectional data we used for this study do not support 

an evaluation of policy impact on extended PM use.7 To evaluate policy impact, more data are needed for a 

before-and-after analysis. For readers who are interested in examining extended PM use in a policy context, we 

provide a summary of relevant policies, along with the prevalence of extended PM use, in the data appendix. 

In our statistical analysis, the state policies and other state-level factors were controlled as fixed effects.   

To capture provider involvement in care, we identified services delivered by chiropractors or non-

chiropractors. Ideally, one would describe provider involvement by capturing the types of initial providers and 

the providers who were involved in delivering PM care. Recent studies have found that the types and specialties 

of providers seen on the first visit have a significant impact on the costs and outcomes of subsequent care.8 In 

our data, we were only able to adequately and consistently identify PM services by chiropractors versus non-

chiropractors. 9  We categorized provider involvement in care based on whether chiropractors or non-

chiropractors were involved in providing evaluation and management (E&M) and PM services, which helped 

us identify broad types of providers who delivered initial and subsequent care.10     
  

                                                           
 
5 The term high use is often mentioned in the literature when the number of PM visits exceeds a certain threshold. Our 
definition of extended PM use is different in that we look at patterns of PM care over time. While the data suggest that 
high use and extended use of PM services are essentially the same thing, we believe that our definition of extended PM use 
is more helpful in terms of evidence-based medical care and case management.   
6 State policies addressing the utilization of PM services include statutory limits on the number of PM visits, treatment 
guidelines and mandatory utilization, and provider choice laws. 
7 In our data, some of the restrictive policies were seen in states where extended PM use was more prevalent. This could be 
the case if the policies were to address utilization issues. Although the policy endogeneity may be addressed by a before-
and-after data construction, our data is cross-sectional for the purpose of examining factors predicting extended PM use. 
Even if we could construct the data to facilitate a policy evaluation, it is difficult to isolate specific policies while 
controlling for other state-specific environmental factors. Additional data and a different study design are needed to 
evaluate policy impact on extended PM use.  
8 See Chevan and Riddle (2011) and Blanchette et al. (2016a). 
9 We were not able to identify provider specialties consistently across all data sources.    
10 For claims with exclusive care, the initial providers and PM providers were the same type of providers, either 
chiropractors or non-chiropractors. For claims with combined care, we separated claims with combined care into claims 
with PM care initiated by a chiropractor and claims with PM care initiated by a non-chiropractor. Claims with combined 
PM care initiated by a chiropractor were likely to see a chiropractor for initial care, and claims with combined PM care 
initiated by a non-chiropractor were likely to have care initiated by a non-chiropractor. In addition, we created a variable 
based on unique tax ID to link initial providers for E&M to the providers for PM treatment.     

14
copyright © 2023 workers compensation research institute

F A C T O R S   A S S O C I A T E D   W I T H   E X T E N D E D   U S E   O F   P M   S E R V I C E S   F O R   W O R K E R S   W I T H   L O W   B A C K   P A I N_______________________________________________________________________________________________



 
 
 

RELEVANT STUDIES ON FACTORS FOR UTILIZATION OF PHYSICAL MEDICINE SERVICES 

A number of studies outside workers’ compensation have examined the high use of PM services and the factors 

contributing to that high use. Most studies focused on the number of PM visits (Resnik et al., 2008; Gellhorn 

et al., 2012; Fritz et al., 2012; Childs et al. 2015; Dolot et al., 2016; Dolot et al., 2020; Lutz et al., 2020), while 

others addressed the likelihood of having recurrent physical therapy (PT) care (George et al., 2021) and high-

cost users (Magel et al., 2018; Lentz et al., 2019). Several studies also examined factors predicting the likelihood 

of success of PM treatment by looking at treatment responses (Lentz et al., 2018; Brennan et al., 2021).  

Important predictive factors for fewer PT visits include early initiation of PT treatment (Gellhorn et al., 

2012; Fritz et al., 2012; and Childs et al., 2015), higher out-of-pocket payments for PT services (Dolot et al., 

2016 and 2020), better-performing PT providers (Lutz et al., 2020), and clinics with low employment of PT 

assistants (Resnik et al., 2008). Seeking care within 14 days is associated with achieving successful treatment, 

defined as attaining the specified minimum clinical improvement difference (Brennan et al., 2021).   

In most studies, patient sociodemographic factors were found to influence PT utilization, but the effect 

was small in magnitude (Dolot et al., 2016 and 2020; Brennan et al., 2021). Severity and comorbidities were 

identified as important factors for predicting high use in several studies (Brennan et al., 2021; George et al., 

2021). Guideline-coherent practices regarding active PT were also identified as a significant factor for fewer PT 

visits (Gellhorn et al., 2012; Fritz et al., 2012; Childs et al., 2015; Dolot et al., 2020).  

There is evidence that social determinants of health (SDOH) (e.g., social support, education, health 

behavior, housing, and transportation) account for a large amount of the difference in the patterns of medical 

care and outcomes (e.g., Hood et al., 2016; Sullivan et al., 2022).11 However, many studies have used aggregate 

data on SDOH factors in combination with individual-level clinical data matched by geographical locations, 

presenting challenges in interpreting the results that help explain the relationships between SDOH factors and 

health outcomes (Golembiewski et al., 2019).12  

Several studies focused on workers with low back pain, including Leung et al. (2019) and several studies 

we published in recent years (see below). Based on workers’ compensation claims in Texas, researchers at Johns 

Hopkins University found that closed, indemnity claims with 15 or more PT visits were six times more likely 

to result in high medical costs and four times more likely to have more than or equal to six months of lost time 

when controlling confounders. The high use of PT services contributed to high medical costs and extended 

time out of work, exceeding other factors (opioid use, comorbidities, legal involvement, surgery, etc.) 

WCRI has published a series of studies focusing on PM care for workers with low back pain that did not 

have serious underlying conditions or low back surgery. We found that early initiation of PM treatment within 

14 days is associated with lower costs and shorter temporary disability (TD) duration (Wang, Mueller, Lea, 

2020). We also found that manual therapy is an important part of PM services for workers with low back 

injuries, and early provision of manual therapy services is likely beneficial (Wang, Mueller, and Lea, 2021). 

                                                           
 
11 Sullivan et al. (2022) found that social determinants of health encompass nonmedical patient-related factors—such as 
finances, food quality, housing, transportation, education, living conditions, and social support—and may be associated 
with 60 percent to 80 percent of health outcomes. According to Hood et al. (2016), the relative contributions of various 
factors to the health outcomes composite score was 47 percent for socioeconomic factors, 34 percent for health behaviors, 
16 percent for clinical care, and 3 percent for the physical environment.  
12 Golembiewski et al. (2019) provided a rapid review of studies between 2010 and 2018 that combined data on 
nonclinical determinants of health factors and clinical data in health care services research. The authors suggested that 
growing data availability increases opportunities to empirically explore the value of combining individual and area-level 
SDOH data for explaining outcomes relevant at different levels of intervention, such as provider decision making, local 
policies, population health management, and research.  
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More relevant to this study is the 2022 study on the patterns and outcomes of chiropractic care (Wang et al., 

2022). In that study, we found that chiropractors are more often involved in delivering PM services in states 

where workers have the right to choose their providers. When receiving PM care from chiropractors, half of 

the workers also had chiropractors managing their overall care. In general, claims with exclusive chiropractic 

care may have somewhat higher utilization of PM services, but the overall medical costs tend to be lower for 

this cohort of cases relative to those receiving exclusive non-chiropractic care. The results from our study also 

suggested that when PM care involved both chiropractors and non-chiropractors in a non-coordinated system, 

the utilization of PM services was higher and the overall medical costs per claim were substantially higher for 

claims with combined care. However, combined PM care by chiropractors and non-chiropractors in a 

coordinated setting was not associated with higher costs and longer duration of temporary disability.13   

One observation we made through this series of studies is that a large number of LBP claims had a higher-

than-expected number of visits for PM treatment.14 For nonsurgical low back pain without serious underlying 

conditions, most treatment guidelines agree that two to three visits for four to six weeks of PM treatment is 

appropriate initial, conservative care. Additional PM treatment may be considered if low back pain persists and 

the patient responded well to the initial PM treatment. Many practitioners would agree that 18 or more visits 

for PM treatment would be less likely to lead to better outcomes for the type of LBP claims we studied. As 

mentioned above, Leung et al. (2019) compared indemnity claims with 15 or more PT visits with those that 

had fewer than 15 visits and found that 15+ visits was a key driver for higher medical costs and longer TD 

duration. This study is designed to document the prevalence of extended PM use and, more importantly, to 

identify factors associated with extended PM use. The findings from our analysis may encourage policymakers 

and stakeholders involved in claims management to identify practice patterns of effective care and pay attention 

to potential gaps in care delivery.    

ORGANIZATION OF THE REPORT 

The report is organized into four chapters. Chapter 2 describes the data used for the analysis; our approach to 

identifying claims with extended use of PM services; and the statistical techniques we applied for identifying 

key factors associated with extended PM use. In Chapter 3, we present the results from our analysis that support 

the major findings. We discuss implications of our findings in Chapter 4.    

The data appendix includes a series of tables for the same measures presented in Chapter 3 for individual 

states. Technical Appendix A provides a more detailed description of our approach to the statistical analysis 

and the factors we took into consideration to identify factors associated with an increased or decreased 

likelihood of having extended PM use. In Technical Appendix B, we describe a subset of claims with physical 

medicine initiated after six weeks. We compare this subset of claims with those with physical medicine initiated 

within six weeks of injury, which underlie the main report. The glossary can be found at the end of the report.  

  

                                                           
 
13 Combined PM care in a coordinated setting refers to the group of claims that had both chiropractors and non-
chiropractors providing PM services at the same first visit for PM treatment; and these PM providers were associated with 
the same health care organizations or tax IDs. See the glossary for our definition of coordinated care. 
14 For example, we found that in 6 of the 16 states in the chiropractic study, more than 10 percent of LBP claims receiving 
chiropractic-only PM had 28 or more visits to chiropractors for PM treatment. For LBP claims with PM treatment only 
from non-chiropractic providers, the percentages were somewhat lower but 10 percent or higher in three study states. See 
Wang et al. (2022).    
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2 

DATA AND METHODS 

THE DATA 

The data used for this study are from the WCRI Detailed Benchmark/Evaluation (DBE) database, which 

provides us with more than 2 million open and closed claims from 28 states,1 with injuries from October 1, 

2015, through September 30, 2017, and detailed medical transactions up through March 31, 2019. All except 

two states have representative data in the DBE database.2 These states are geographically diverse and represent 

a wide spectrum of state policies regarding utilization management and practice patterns of medical services. 

The claims in the DBE database represent approximately 38–77 percent of all workers’ compensation claims, 

depending on the state. The 28 states combined represent more than two-thirds of the workers’ compensation 

medical benefits in the United States during the study period.  

The detailed medical transaction data provide information on the date of service, specific medical 

procedures or services provided, the amount charged by and paid to the provider, and diagnostic codes 

indicating specific injuries and medical conditions that were treated. We used the World Health Organization’s 

10th revision of the International Classification of Diseases (ICD-10) for the identification and classification of 

low back claims with injuries occurring on or after October 1, 2015.3 We limited the date of injury up to 

September 30, 2017, in order to observe treatments and benefit payments for 18 months postinjury, up through 

March 31, 2019. 

The LBP claims included in this study are (1) low back pain claims with radiating leg pain and/or 

neurological findings (i.e., LBP claims with nerve involvement), and (2) low back pain only claims (i.e., LBP-

only claims).4 Throughout the report, we use neuro back as short hand to refer to LBP claims with nerve 

involvement. We excluded claims that had at least one mention in the ICD-10 codes of a red flag condition 

                                                           
 
1 The 28 states are Arkansas, California, Connecticut, Delaware, Florida, Georgia, Illinois, Indiana, Iowa, Kansas, 
Kentucky, Louisiana, Maryland, Massachusetts, Michigan, Minnesota, Missouri, Nevada, New Jersey, New Mexico, New 
York, North Carolina, Pennsylvania, South Carolina, Tennessee, Texas, Virginia, and Wisconsin. 
2 We do not name the individual states because of a confidentiality concern.   
3 Starting on October 15, 2015, the 10th revision (ICD-10) is required to be used for recorded diagnoses. The 10th 
revision provides much more detailed coding schemes that help capture specific diagnoses by nature and severity. For low 
back related diagnoses, for example, the ICD-10 system provides much more detailed codes for low back conditions 
involving nerve roots, compared with the ICD-9 system. We used the injury date of October 1, 2015, as a cutoff, instead of 
October 15, 2015, as a convenient way to construct the data. The 15-day gap is unlikely to make a material difference in 
the identification of low back claims.  
4 The algorithm used the ICD-10 codes that were recorded in the detailed transactions for medical services including 
evaluation and management services, emergency services, hospital/critical care, consultations, physical medicine, surgery, 
anesthesia, and psychiatric services. A detailed description of the algorithm can be found in Wang, Mueller, and Lea 
(2019a).  
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(e.g., tumors, infectious diseases, fractures, and dislocations)5 and/or neurological neck conditions.6 We also 

excluded a small number of LBP claims that had a comorbid condition with severe complications, such as 

diabetes with hypoglycemia or ketoacidosis, substance abuse with psychotic disorders, and bipolar disorders.7 

A few claims with specific procedure codes (MRI, for example) that may indicate a previous LBP occurrence or 

a previous low back surgery were also excluded from the study sample. As a result, the claims included in this 

study are mostly claims with acute or subacute low back pain.  

The LBP claims included are those LBP claims that received medical care, regardless of whether they were 

medical-only or indemnity claims. We report results for all medical claims to provide a more complete picture 

of treatment patterns of physical therapy services. For simplicity and clarity, we excluded from this study a 

small percentage of surgical LBP claims. Of 2+ million claims, there were 364,022 claims that had at least one 

low back diagnosis; 255,101 of the claims received medical care predominantly used for treating low back 

conditions. After excluding LBP claims with more serious conditions (as described above) and a small number 

of cases with low back surgery, we included 231,617 nonsurgical LBP claims in the study. Of these LBP claims, 

we focused on 119,664 claims that received physical medicine and other medical services during 18 months of 

treatment after the date of injury.8 Table A in the data appendix provides claim counts and the percentage of 

nonsurgical LBP claims that received PM services.   

IDENTIFYING CLAIMS WITH EXTENDED USE OF PHYSICAL MEDICINE SERVICES 

Our data show that most LBP claims had PM services and many of them had a large number of visits for PM 

treatment over a long period of time. To identify claims with extended use of PM services, we established an 

operational definition, which is described in Figure 2.1. As a point of comparison, we also defined regular use 

of PM services. As the figure shows, we observed medical treatment from the date of injury to 18 months 

postinjury and divided the 18-month window into three intervals: within 6 weeks of injury, within 7 to 13 

weeks, and after 3 months up to 18 months postinjury. If a claim had PM initiated within six weeks of injury 

and continued to receive PM services after three months, the claim was considered to have extended use of PM 

services. In comparison, if a claim had PM initiated within six weeks and all PM services completed within three 

months postinjury, the claim was considered to have regular PM use.   
 
 
 
 
 
  

                                                           
 
5 We identified a large number of codes in the ICD-10 coding system that are related to signs, symptoms, and conditions 
indicating potentially serious pathology in patients presenting with back pain. These codes, not included in the report, 
cover conditions such as tumors, infectious diseases, fractures, and dislocations.  
6 See Technical Appendix A of a previous WCRI report (Wang et al., 2022) for a description of neurological back and 
neck conditions and a list of ICD-10 codes indicating these conditions. 
7 These more serious comorbid conditions were identified using an ICD-10 code list we established for comorbidities. See 
Wang, Mueller, and Lea (2020). 
8 We identified PM services using the Current Procedural Terminology (CPT®-4) codes and grouped these codes into 
several types of PM services, including active therapy (often referred to as exercises), physical modalities, chiropractic 
manipulative or manual therapy, and other PM services not classified above. For more detail, see Technical Appendix A of 
the WCRI report on chiropractic care (Wang et al., 2022).  
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Figure 2.1  Operational Definitions of Extended and Regular Use of Physical Medicine Services 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Key: DOI: date of injury; PM: physical medicine. 
 
 
 

Note that this operational definition is based on intertemporal utilization patterns of PM services. Claims 

with a few PM visits beyond three months may be less likely to have persistent low back pain that needs 

additional care over an extended period of time, including assessment and treatment of psychological and 

medical comorbidities. Even for claims that had a considerably large number of PM visits beyond three months, 

some may not have persistent pain that requires a significant amount of additional medical services over a long 

period of treatment.9 A further investigation is needed to look into this group of cases to see what specific 

conditions they have, what types of services they receive, and whether certain patterns of care would lead to 

better outcomes at a reasonable cost.10  

Also note that there is a third group of LBP claims that had PM treatment initiated after six weeks 

postinjury, representing 13 percent of all LBP claims receiving physical medicine we studied. These claims 

tended to experience a delay in seeing the initial medical provider and were late in receiving PM care. They 

were also more likely to involve attorneys, compared with those with PM treatment initiated within six weeks 

of injury.11 Since cases in this late PM group are likely to have a different set of issues (e.g., injury reporting and 

access to care) and have different pathways for medical care, we did not include this set of claims in the main 

report. However, we describe this subset of cases in Technical Appendix B, where we compare the same set of 

metrics between this set of claims and claims that had PM care initiated within six weeks of injury.  
  

                                                           
 
9 Among claims we identified as having extended PM use, about half of them had the last PM visit between the 4th and 
6th month. The distribution spread out in subsequent months—the same figure was 20 percent between the 7th and 9th 
month, 12 percent between the 10th and 12th month, and 8–0 percent in the last two 2-month intervals.  
10 To examine patterns of care and outcomes for claims with extended PM care, we would need to know who has chronic 
LBP for which additional medical treatment is indicated. This requires additional data on symptoms and pain intensity 
over time. With the additional data, we could measure the rate of chronic LBP among those with extended PM use and 
for chronic LBP cases, and examine how different patterns are associated with better outcomes.    
11 The attorney involvement we measured is based on the involvement of defense attorneys.  

Regular PM Use:  
Start within 6 weeks of 
injury; all PM services are 
done within 3 months 

DOI 

Extended PM Use: 
Start within 6 weeks of injury; continue 
to receive PM services after 3 months 

6 Weeks 3 Months 18 Months 
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IDENTIFYING CHIROPRACTIC AND NON-CHIROPRACTIC PM CARE 

There are several types of PM services, including active therapies (often referred to as exercises), passive 

modalities (e.g., hot/cold packs, electric stimulation, traction, etc.), chiropractic manipulation or manual 

therapy (also referred to as hands-on treatment), and other PM services not classified above. We identified PM 

services using Current Procedural Terminology (CPT®-4) codes and grouped these codes into the four types 

of PM services described above.12  

To identify providers of PM services, we used the WCRI proprietary mappings of provider type, which are 

based on data-source-specific information on provider specialties and encrypted tax IDs of providers or 

provider organizations. Using our data, we were able to differentiate chiropractors from other non-chiropractic 

PM providers. A detailed review of the data suggests that a vast majority of the non-chiropractic PM providers 

were physical therapists, while a small percentage of claims received PM services from non-chiropractic 

physicians, nurse practitioners, and physical assistants. Since the level of detail for provider specialty varies by 

data source, we cannot identify more detailed provider types for PM services.13         

COMPARING COSTS AND DURATION OF TEMPORARY DISABILITY BETWEEN REGULAR AND EXTENDED 

PHYSICAL MEDICINE USE 

Claims with extended PM use are different in many ways from those with regular PM use, including severity of 

low back pain, characteristics of workers and their claims, patterns of provider involvement in care, and other 

environmental factors. These differences need to be controlled for when comparing outcomes between regular 

and extended PM use. To do so, we applied a statistical analysis. The outcome variables include overall medical 

costs, indemnity payments, and duration of temporary disability in weeks, as well as the utilization of other 

medical services (e.g., opioid prescriptions, MRI, and injections). We used a linear regression of log-formed 

variables on costs and TD duration, and a logistic regression was used for variables on the use of medical 

services.14 In the analysis, we controlled for differences in all the factors we measured between regular and 

extended PM use. Based on the estimates from the regression-based analysis, we computed the outcome 

variables listed above, holding all factors constant as if the cases were similar between regular and extended PM 

use.  

States are different in size, workers’ compensation policies, and other factors. One may be concerned that 

the results presented would predominantly reflect the experiences of a few large states. One way to address this 

is to control for state fixed effects, which we did in the computation of the adjusted results. For the descriptive 

data presented in Chapter 3, we computed the same set of metrics applying the state-equal weights so that the 

                                                           
 
12 The reader who is interested in more detailed coding information is referred to Table TA.A6 of Technical Appendix A 
of a previous report (Wang et al., 2022), which lists all the CPT®-4 codes that we used to identify PM services by type. 
CPT® is a registered trademark of the American Medical Association. 
13 The frequency of PM services by type between chiropractic and non-chiropractic care can be found in Table TA.A7 of 
Technical Appendix A in Wang et al. (2022). The same report also has a detailed description of how we identified 
provider patterns of E&M and PM services.  
14 There was a small percentage of claims that had unusually high values for a given outcome variable. For cost variables, 
we capped the unusually large values in the cost variables at three times the 99th percentile. For TD duration, we capped a 
few cases with extreme values at 82 weeks for the maximum 18-month window. A two-part regression was used for 
indemnity payments and TD duration since a large number of claims did not have indemnity benefits and TD duration. 
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results reflect the experience of each state regardless of size.15 The comparative results with the state-equal 

weights were similar to the descriptive data reported. 

IDENTIFYING FACTORS ASSOCIATED WITH EXTENDED PHYSICAL MEDICINE USE  

The main objective of this study is to identify factors that help predict the likelihood of having extended PM 

use. For this purpose, we examined the following factors in our analysis:    

 Severity indicators (having a neuro back diagnosis, more than seven days of lost time, at least one 

comorbidity, and injections for radicular pain within the first three months of treatment). 

 Issues related to claim management and access to care (e.g., defense attorney involvement,16 number of 

days from injury to first medical visit, and number of days from first medical visit to first PM visit). 

 Provider involvement in E&M (evaluation and management) and PM care. The claims with PM care 

were grouped into several categories based on the categorization we developed in a previous study.17  

These include exclusive chiropractic care, exclusive non-chiropractic care, chiropractic PM care with a 

non-chiropractor18 co-managing care, and combined PM care initiated by either chiropractors or non-

chiropractors. Our detailed data review suggested that most of the claims with this type of combined PM 

care (i.e., either chiropractors or non-chiropractors initiating care) involved chiropractors and non-

chiropractors from different health care organizations or with different tax IDs. Because of the 

involvement of multiple health care organizations, we consider this type of combined PM care to be less 

coordinated. Note that there is a third category of combined PM care where both chiropractors and non-

chiropractors were involved in providing PM services at the same first PM visit. In most of these cases, 

chiropractors and non-chiropractors were associated with the same tax IDs, which we consider to be PM 

care in a coordinated setting (or same-first-day combined PM care).19  

 Practice patterns of PM care during the initial six weeks of care (e.g., receiving active therapy, receiving 

PM in concordance with guideline recommendations). 

 County-level data (e.g., rural/urban area, supplies of physical therapists and chiropractors, employment 

rate). 

 

 

                                                           
 
15 To do so, we created a set of weights that equalize the importance of the individual states (i.e., a smaller weight was 
assigned to claims in a large state depending on the actual proportion of claims across states) and comparing the results 
with and without the state-equal weights. 
16 The defense attorney involvement was identified based on the payments to defense attorneys with a threshold of $500 
per claim. By applying the $500 threshold, we capture cases that involved defense attorneys for issues in disputes rather 
than more nominal issues, such as drafting settlement agreements. The $500 threshold was adjusted annually by the 
annual change in the Consumer Price Index, using 2008 as the base year. See CompScope™ Benchmarks, 22nd Edition 
(Dolinschi et al., 2022a). 
17 See Chapter 2 and Technical Appendix C of the WCRI report on patterns and outcomes of chiropractic care (Wang et 
al., 2022). 
18 Most of the non-chiropractic PM providers are physical therapists based on our data review of sources that provided us 
more detailed information about provider specialties. We did not further differentiate provider types because more 
detailed provider specialty data were not consistently populated in our data and there was a small percentage of non-
chiropractors who are medical or osteopathic doctors or nurse practitioners. See the chiropractic report (Wang et al., 
2022). 
19 See the glossary for our definition of coordinated care and provider patterns of E&M and PM services. 
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To identify factors associated with extended PM use, we applied a logistic regression where the outcome 

variable is a dummy variable with value 1 if the claim had extended PM use and value 0 if the claim had regular 

PM use. The explanatory variables are all the variables mentioned above, plus state fixed effects that capture 

differences in state policies and state-specific environmental factors. There are several other factors that likely 

influence the chances of having extended PM use, but we cannot measure them based on our data. We discuss 

this below in the limitations and caveats section. For readers who are interested in more detail, a complete list 

of categories and variables under each category can be found in Table TA.A1. Technical Appendix A also 

describes in more detail what we did for the statistical analysis and presents the full results of the statistical 

analysis and our sensitivity analysis that addressed several issues raised throughout the study.20   

LIMITATIONS AND CAVEATS 

Several limitations and caveats are important to note to help readers better interpret the results of our analysis. 

First, the factors associated with extended PM use are those we measured using administrative data. There are 

several factors that may influence the likelihood of having extended PM use that cannot be directly measured 

based on the data available to us. These include workers’ preinjury conditions and their preinjury health care 

utilization patterns, for which we do not have data for workers’ compensation claims. The social determinants 

of health (SDOH) factors have been discussed as some of the most important factors for costs and outcomes in 

recent years. However, variables on SDOH factors are not currently identified in the workers’ compensation 

systems and we are not aware of any interventions that help address SDOH factors for individual workers.21   

Second, claims with extended PM use were identified using our operational definition that is based on 

utilization patterns of PM services. We do not identify claims with diagnosed chronic low back pain. Among 

those who continued to have a significant amount of PM care and other medical services beyond three months, 

some may experience persistent low back pain where additional care can be considered medically indicated 

while others may receive additional services for non-medical reasons. Also note that this straightforward 

definition may over-identify a small number of claims with extended PM use.22   

Third, we identified claims that had the same billing entities, based on unique encrypted tax IDs, for PM 

treatment and for E&M services prior to PM treatment. We controlled for this in the empirical analysis. Most 

of the same billing entities were provider networks or occupational medicine clinics with the goal to improve 

care, but there were some billing entities that may have been formed for financial reasons. While the presence 

of the latter organizations may bias the effect of coordinated care downward, we cannot differentiate provider 

networks from those financially motivated organizations.      

 
                                                           
 
20 For example, state policies governing provider choice may influence the patterns of provider involvement. As a result, 
how certain provider involvement may influence the chance of having extended PM use may depend on whether the 
worker is in an employer control state or in an employee choice state. To test this, we ran the same regression for 
extended PM use separately for states with employer control and states with employee choice. The test results did not 
suggest a considerable difference in the effect of provider involvement.   
21 The pre-condition and service utilization patterns for individual patients may be captured if one observes health care 
utilization for individuals prior to the current illness episode. Unfortunately, we do not have these data for workers’ 
compensation claims. For the SDOH factors, we attempted to use some external data aggregated at the county level (e.g., 
education, household income, and health insurance coverage) in our analysis. However, the high-level aggregate data did 
not provide clear and actionable insights, and we do not have claim-level data of the SDOH factors. 
22 Among claims identified as having extended PM use, more than 10 percent had only one or two PM visits after three 
months. These claims represent 3 percent of LBP claims with PM services. While the identification of extended PM use 
may overstate the prevalence of extended PM use, our sensitivity analysis suggested no changes to the major findings. See 
Technical Appendix A for details. 
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3 

RESULTS 

This chapter presents the major findings from our analysis. Overall, we found that extended PM use was 

relatively prevalent in many states studied, and extended PM use was associated with higher medical costs, 

higher indemnity payments, and longer durations of temporary disability. We also identified a number of 

factors associated with extended PM use—some factors may indicate the need for additional PM care, while 

other factors may be non-medical and may be addressed through better claim management and coordination. 

The most important factors associated with extended PM use were related to multiple provider involvement in 

PM care. This is reflected in two areas: (1) claims with combined PM care provided by both chiropractors and 

non-chiropractors that appeared to not be from the same organization1 and (2) claims with the involvement of 

multiple health care organizations for PM treatment. Other important factors include the severity of low back 

pain and certain practice patterns of PM services. Worker characteristics had a small influence on the likelihood 

of having extended PM use.    

PREVALENCE OF EXTENDED USE OF PHYSICAL MEDICINE SERVICES 

Physical medicine services are commonly used to treat workers with low back pain. Among the nonsurgical 

LBP claims we studied, 51 percent received PM services.2 For most patients with PM treatment, low back pain 

is resolved after the initial care.3 A small percentage of patients may have low back pain persisting after three 

months and need additional treatment.4 For those who may need additional care, if the patient responds well 

to the initial PM treatment with documented improvement in pain and functional status, additional PM 

                                                           
 
1 There is a subset of combined PM care where both chiropractors and non-chiropractors were involved in providing PM 
services at the same first PM visit. In most cases, these providers were associated with the same tax IDs. This subset of 
claims is a separate category not included here.   
2 The 51 percent is for the median of the 28 states included in our study. The same measure ranged from 32 to 61 percent, 
depending on the state. The nonsurgical LBP claims we studied are those LBP claims without serious underlying 
conditions, including red flag conditions (e.g., tumors, infectious diseases, fractures, and dislocations) and serious 
complications (e.g., diabetes with hypoglycemia or ketoacidosis, substance abuse with psychotic disorders, and bipolar 
disorders). See Chapter 2 for more details. 
3 For initial care, most treatment guidelines recommend two to three visits over four to six weeks. The treatment 
guidelines include American College of Occupational and Environmental Medicine (ACOEM), the Official Disability 
Guidelines (ODG), and several state guidelines (e.g., low back pain guidelines in Colorado and Washington State). 
4 Several studies reported that in the United States, the prevalence of chronic LBP was estimated to be between 3.9 percent 
and 10.2 percent among people ages 18 or older (Meucci et al., 2015). In these studies, the definition for chronic LBP was 
based on a three-month threshold for three studies and a six-month threshold for one study. Note that the three-month 
definition is consistent with the National Institute of Health (NIH) definition that defines chronic low back pain as pain 
that continues for 12 weeks or longer, even after an initial injury or underlying cause of acute low back pain has been 
treated. See the Low Back Pain Fact Sheet at https://www.ninds.nih.gov/low-back-pain-fact-sheet. Also note that chronic 
low back pain defined in these studies was based on medical conditions and diagnoses. 
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treatment may be considered. For those who do not respond well to the initial PM treatment, an alternative 

pathway may be considered, including medication therapy, injections, and even surgery.  

However, we found that among workers with PM treatment, a considerably large percentage had physical 

medicine within six weeks postinjury and continued to have PM visits beyond three months, which we define 

as having extended PM use.5 Figure 3.1 shows that in 18 of the 28 states studied, 15–38 percent of the LBP 

claims with physical medicine were identified as having extended PM use; in 11 states, at least one in five LBP 

claims with physical medicine had extended PM use.   

 

 
Figure 3.1  Percentage of Claims with Physical Medicine That Were Identified as Having Extended Physical  
                        Medicine Usea 

 
 

 

 

 

 

 

 

 

 

 

 

 

Notes: The underlying data include nonsurgical LBP claims with physical medicine services during the first 18 months of 
treatment after the date of injury. These are medical-only and indemnity claims representing injuries occurring from October 1, 
2015, to September 30, 2017, with detailed medical transaction data up through March 31, 2019.   

a By our definition, a claim is considered to have extended PM use if the claim received PM treatment in the initial six weeks after 
the date of injury and continued to receive PM services after three months of injury.  

Key: LBP: low back pain; PM: physical medicine. 

 

 

It is worth noting that most studies examining the high use of PM services have focused on the total 

number of PM visits.6 We focused on extended PM use in this study because, in our data, we observed that 

most claims with a high number of PM visits had them over a long duration of treatment. The intensity of PM 

treatment (i.e., number of services per visit or number of visits per week) showed much less variation across 

the claims.7  By measuring the prevalence of extended PM use, we were able to examine the extent of PM care 

in light of the prevalence of chronic low back pain.8 As Figure 3.1 shows, many study states had a higher 

                                                           
 
5 Our definition of extended PM use is based on the utilization patterns of PM care, which cannot be used for indicating 
chronic low back pain.   
6 See Chapter 1 for a discussion of the literature. 
7 When looking at the number of visits during the initial six weeks of PM care, for example, the number of PM visits for 
most claims was consistent with what treatment guidelines recommend for initial care. 
8 Our definition of extended PM use is based on the utilization of PM services over time. We did not attempt to identify 
claims that have chronic low back pain using administrative data.  
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percentage of LBP claims with extended PM care than the rate of chronic low back pain reported in the 

literature.9   

Given that many state policies address the utilization of PM services, one may be interested in knowing 

how those relevant state policies (e.g., statutory limit on PM visits, treatment guidelines and utilization review, 

and provider choice laws) might influence the extended use of PM services. Since the data we used for this study 

are cross-sectional, they do not support an analysis that evaluates the impact of state policies on PM utilization. 

With additional data covering a longer period of time, one could use a before-and-after approach to evaluate 

the impact of state policies on the prevalence of extended PM use. For readers who are interested in state 

policies, Table B in the data appendix provides a summary of relevant policies along with the percentage of 

claims with extended PM use. For example, Table B shows that in states where workers have the right to choose 

providers, the prevalence of extended PM use tended to be higher. In those employee choice states, 

chiropractors were more often involved in delivering care. 10  As we discuss below, claims with exclusive 

chiropractic care tended to have more PM visits and were more likely to have extended PM use, but the overall 

medical costs per claim were not necessarily higher. Among the states where employers or insurers control the 

selection of providers, a few had percentages of claims with extended PM use that were somewhat higher than 

the median of the 28 states studied (Table B). For example, in Pennsylvania, employers or insurers control 

provider selection for the first 90 days. After that, workers may change providers without restrictions.11 Because 

of this, some workers in Pennsylvania who received non-chiropractic PM care initially and changed to a 

chiropractor after the first 90 days would be identified as having extended PM use. This in part explains why 

the prevalence of extended PM use was higher than the 28-state median (Figure 3.1 and Table B) and why 

proportionally more claims in Pennsylvania that had extended PM use received combined PM care initiated by 

a non-chiropractic provider (Table D3).        

DIFFERENCES IN CLAIM MIX BETWEEN REGULAR AND EXTENDED PM USE  

Claims with extended PM use were quite different from those with regular PM use, both in severity and in 

practice patterns. Tables 3.1–3.5 describe the differences between regular and extended PM use in terms of 

severity indicators, worker characteristics, and provider and practice patterns. Tables D1–D5 provide data on 

the same measures for individual states.    

  
  

                                                           
 
9 A number of studies measured the prevalence of chronic low back pain and reported a range between 3.9 and 10.2 
percent based on the U.S. population of people age 18 or older (Meucci et al., 2015). 
10 See Wang et al. (2022). 
11 See Rothkin and Tanabe (2018). 
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Table 3.1  Severity Indicators, Claims with Regular versus Extended Use of Physical Medicine Services 

Measure Regular PM Usea Extended PM Useb 

Number of claims 80,779 22,752 

Severityc  
% with nerve involvement 18% 48% 

% with more than 7 days of lost time 26% 59% 

% had at least one comorbidity 2.5% 8.4% 

% had injections for radicular pain within 3 months 0.9% 4.9% 

Notes: The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. 
These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019.  

a Claims with regular PM use are those that received PM treatment within six weeks after the date of injury and completed all PM 
services within three months of injury.  

b Claims with extended PM use are those that received PM treatment within six weeks after the date of injury and continued to 
receive PM services after three months.  
c Among these severity variables, nerve involvement was identified using ICD-10 codes in the billing data for the initial six 
months of treatment (Wang, Mueller, and Lea, 2019a). ICD-10 codes were also used to identify claims with any comorbidities 
over the entire treatment period (Wang, Mueller, and Lea, 2020). In this study, we derived an additional variable (injections for 
radicular pain) to indicate likely nerve involvement within the first three months. 

Key: ICD: International Classification of Diseases; LBP: low back pain; PM: physical medicine. 

 
 
 

Table 3.2  Worker and Claim Characteristics, Claims with Regular versus Extended Physical Medicine Use 

Measure Regular PM Usea Extended PM Useb 

Number of claims 80,779 22,752 

Worker characteristics     

Age 41 43 

% female 39% 43% 

% married 26% 30% 

Average weekly wage $698 $787 

Average tenure in years 6.0 6.5 

Industry grouping     

Manufacturing 15% 13% 

Construction 7% 7% 

Clerical and professional 7% 8% 

High-risk industry  29% 28% 

Trade 21% 21% 

Low-risk industry 14% 16% 

Other 6% 7% 

Missing data 0.4% 0.5% 

Attorney involvement     

% with attorney involvement 5% 23% 

Notes: The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. 
These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019.  

a Claims with regular PM use are those that received PM treatment within six weeks after the date of injury and completed all PM 
services within three months of injury.  

b Claims with extended PM use are those that received PM treatment within six weeks after the date of injury and continued to 
receive PM services after three months.  

Key: LBP: low back pain; PM: physical medicine. 
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Table 3.3  Patterns of Provider Involvement in Care, Claims with Regular versus Extended 
                      Physical Medicine Use 

Measure Regular PM Usea Extended PM Useb 

Number of LBP claims 80,779 22,752 

Provider patterns of E&M and PM carec     

Exclusive non-chiropractic care 82% 62% 

Exclusive chiropractic care 5% 4% 

Chiropractic exclusive PM, with non-chiropractors co-managing 
patient care 5% 3% 

Combined PM care, initiated by chiropractors and non-chiropractors 
(likely in an interdisciplinary setting) 5% 5% 

Combined PM care, initiated by chiropractors  2% 9% 

Combined PM care, initiated by non-chiropractors 1% 15% 

Other patterns of provider involvement     

% had SBE for pre-PM E/M visit and first PM visit 48% 43% 

% had multiple tax IDs for PM services in the first 3 months postinjury 12% 27% 

Notes: The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. 
These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019.  
a Claims with regular PM use are those that received PM treatment within six weeks after the date of injury and completed all PM 
services within three months.  

b Claims with extended PM use are those that received PM treatment within six weeks after the date of injury and continued to 
receive PM services after three months.  

c Column values may not add up to 100 due to rounding. 

Key: E&M: evaluation and management; PM: physical medicine; SBE: same billing entity. 

Table 3.4  Utilization and Practice Patterns of Physical Medicine Services, Claims with Regular versus 
                      Extended Physical Medicine Use 

Measure Regular PM Usea Extended PM Useb 

Number of LBP claims 80,779 22,752 

Timeliness of care     

Median number of days from injury to 1st medical visit 1 1 

Average number of days from injury to 1st medical visit 3 4 

Median number of days from injury to 1st PM visit 9 15 

Average number of days from injury to 1st PM visit 12 17 

Utilization of PM services     

PM visits per claim 6 25 

Number of PM episodesc 1.0 2.1 

Duration of PM in days, mean 24 213 

% of claims with 1–2 PM visits 19.8% 0.3% 

% of claims with > 18 PM visits 3% 62% 

Number of PM visits within 3 months 6 13 

Practice pattern of PM services during initial 6 weeks postinjury 

Number of PM visits 5 7 

Number of PM services 18 24 

Number of services per visit 3.4 3.5 

% that had 15+ PM visits 1% 3% 

% that had manual therapy (including chiropractic 
manipulative treatment and manual therapy) 64% 75% 

% that had active therapy only 16% 10% 

% that had passive modalities only 1.8% 1.1% 

% that had at least 2 active therapies for every one 
passive modality (i.e., the active-passive ratio ≥ 2) 62% 53% 

  continued 
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Table 3.4  Utilization and Practice Patterns of Physical Medicine Services, Claims with Regular versus 
                      Extended Physical Medicine Use (continued) 

Notes: The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. 
These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019.  

a Claims with regular PM use are those that received PM treatment within six weeks after the date of injury and all PM services 
completed within three months.  

b Claims with extended PM use are those that received PM treatment within six weeks after the date of injury and continued to 
receive PM services after three months.  

c A PM episode is defined as a series of PM visits with less than a 30-day interval between any consecutive dates of visits. A new 
PM episode starts on the later date of two consecutive dates if the interval was greater than 30 days. 

Key: CMT: chiropractic manipulative treatment; LBP: low back pain; MT: manual therapy; PM: physical medicine. 

 

 

 
Table 3.5  Utilization Patterns of Injections, Claims with Regular versus Extended Physical Medicine Use 

Measure Regular PM Usea Extended PM Useb 

Number of LBP claims 80,779 22,752 

Injections during 18 months     

% had injections 4% 31% 

% had injections for radicular pain (e.g., epidural steroids) 3% 22% 

% had lumbar facet injections 1% 8% 

% had trigger point injections 1% 8% 

Initial 6 weeks: % of claims receiving injections, all and by type 

% had injections 0.7% 1.9% 

% had injections for radicular pain  
(e.g., epidural steroids) 0.2% 0.8% 

% had lumbar facet injections 0.0% 0.1% 

% had trigger point injections 0.5% 1.2% 

Between 7 and 13 weeks: % of claims receiving injections, all and by type 

% had injections 1% 8% 

% had injections for radicular pain (e.g., epidural steroids) 1% 5% 

% had lumbar facet injections 0% 1% 

% had trigger point injections 0% 2% 

After 3 months: % of claims receiving injections, all and by type 

% had injections 2% 27% 

% had injections for radicular pain (e.g., epidural steroids) 2% 19% 

% had lumbar facet injections 1% 8% 

% had trigger point injections 0% 6% 

Notes: The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. 
These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019.  

a Claims with regular PM use are those that received PM treatment within six weeks after the date of injury and completed all PM 
services within three months.  

b Claims with extended PM use are those that received PM treatment within six weeks after the date of injury and continued to 
receive PM services after three months.  

Key: LBP: low back pain; PM: physical medicine. 
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Based on the data pooled for the 28 states,12 we observed the following:  

 Claims with extended PM use tended to have more serious low back conditions than those with regular 

PM use. Table 3.1 shows that 48 percent of claims with extended PM use had a neuro back diagnosis, 

compared with 18 percent for claims with regular PM use. Differences were also significant for the 

percentage of claims with at least one comorbidity (8.4 percent versus 2.5 percent) and the percentage of 

claims with injections for radicular pain during the initial three months (4.9 percent versus 0.9 percent). 

A large difference was also seen in the percentage of claims with more than seven days of lost time (59 

percent versus 26 percent). 

 Worker characteristics appear to have been fairly similar between regular and extended PM use, although 

workers with extended PM use were slightly older, were more likely to be female and married, and had 

slightly longer tenure with preinjury employers (Table 3.2). The percentage of claims with attorney 

involvement was substantially higher for claims with extended PM use compared with regular PM use 

(23 percent versus 5 percent).13 We do not know what specific issues were disputed that involved 

attorneys. The attorney involvement could indicate issues affecting access to care (e.g., pending 

compensability), issues contributing to additional care (e.g., determination of permanent partial 

disability), disagreement on a treatment plan or utilization of medical services between the payor and the 

provider, or other issues. This variable may in part reflect claim management.    

 The pattern of provider involvement in care for claims with extended PM use was different from that for 

regular PM use. Table 3.3 compares two sets of measures: (1) the claim mix of provider patterns14 and (2) 

the involvement of multiple providers or provider organizations.  

 Proportionally more claims with regular PM use received exclusive non-chiropractic care—the 

percentage among claims with regular PM use was 82 percent, 20 points higher than that for 

claims with extended PM use. Combined PM care was more frequently seen among claims with 

extended PM use—among claims with extended PM use, 24 percent received combined PM 

care by both chiropractors and non-chiropractors. By contrast, only 3 percent received 

combined care among claims with regular PM use. The difference was especially large on the 

percentage of claims receiving combined PM care where non-chiropractors were seen at initial 

visits (15 percent versus 1 percent). Note that there was a small percentage of claims with 

combined PM care that involved chiropractors and non-chiropractors providing PM services at 

                                                           
 
12 The data underlying Tables 3.2–3.6 are a pooled sample of claims from all 28 states included in the study. One may be 
concerned that the simply pooled data may predominantly reflect the experience of a few large states. To address this 
concern, we did a sensitivity analysis by weighting the claims for individual states so that the results would reflect the 
experience of the 28 states as if we had the same number of claims across states. The result of this analysis showed 
consistent patterns in the differences of the factors between regular and extended PM use.    
13 In several previous studies on physical medicine, we used both defense and claimant attorney involvement indicators in 
our analysis. We found that the two indicators were strongly correlated. Since the defense attorney involvement variable 
was captured more completely in the data, we used the defense attorney indicator in this analysis.     
14 We present six categories of provider patterns, which are based on the categorization we established in the previous 
study on chiropractic care that characterizes provider patterns of E&M and PM services (Wang et al., 2022). The provider 
patterns show who the providers for PM treatment were, chiropractors and non-chiropractors, and for those claims with 
chiropractic care, whether non-chiropractors were involved in managing overall patient care. A number of studies suggest 
that the type of providers whom patients see initially is an important factor influencing subsequent care and costs. Ideally, 
we would look at initial providers and providers for PM treatment. However, we do not have detailed information in our 
data that consistently identifies specific types of providers for initial visits, but we can differentiate chiropractors from 
non-chiropractors. Because of this, we characterize provider involvement based on whether the services were provided by 
a chiropractor or a non-chiropractor.   
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the same first PM visit, which we refer to as combined PM care in a coordinated setting.15 These 

claims are outside the above two groups.   

 We also tracked the number of unique tax IDs that indicate different providers or health care 

organizations providing and/or billing for medical services. If a claim had more than one unique 

tax ID that was linked to PM services, the claim was considered to have multiple PM providers 

or health care organizations involved in care at some point in time.16 Table 3.3 shows that 27 

percent of the claims with extended PM use involved multiple providers or provider 

organizations for PM care during the initial three months postinjury. The same figure was 12 

percent of claims with regular PM use.  

 Table 3.4 describes the time to medical care and PM treatment. It also compares the utilization of PM 

services over 18 months and patterns of practice during initial care between regular and extended PM 

use.17   

 The time to medical care and PM treatment was fairly similar between claims with regular and 

extended PM use. On average, it took 3 or 4 days for the initial medical visit to take place. The 

average number of days from the first medical visit to first PM visit was 12 days for claims with 

regular PM use and 17 days for claims with extended PM use. The median values for these two 

measures had similar patterns.   

 The average number of PM visits was 25 for extended PM use and 6 visits for regular PM use 

during 18 months of treatment. The same figures were 13 and 6 visits at 3 months and 7 and 5 

visits at six weeks postinjury. For claims with extended PM use, the higher number of PM visits 

was more related to the duration of PM care and a higher number of PM episodes18 and less 

related to intensity (i.e., the number of services per visit and number of visits per week) of PM 

care.  

 Table 3.4 includes a set of variables that capture practice patterns during the initial six weeks. 

For example, three variables track whether the claim had active therapies and passive modalities 

during the initial care, and for claims receiving both, whether the service ratio of active therapies 

to passive modalities was consistent with medical treatment guidelines.19 Table 3.4 shows that 

more claims in the regular PM use group received guideline-consistent care compared with 

claims with extended PM use (62 percent versus 53 percent). 

                                                           
 
15 Claims with combined PM care in a coordinated setting are those that involved both chiropractors and non-
chiropractors providing PM services at the same first PM visit. Since in most cases these PM providers were associated 
with the same health care organizations or tax IDs for PM care, we refer to this type of combined PM care as same-first-
day combined care or coordinated care. See the glossary for our definition of coordinated care. 
16 Note that the incidence of multiple provider involvement may be understated to the extent that there were a few billing 
entities in our data that served as bill review vendors for multiple provider organizations. In this case, multiple providers 
were represented in the data by a single unique tax ID. 
17 Note that 20 percent of claims with regular PM use only had one to two PM visits (Table 3.4), which might reflect few 
visits for evaluation and home exercise instructions. We ran the same set of data based on claims with three or more PM 
visits and the comparative results did not show a material difference. We report the data based on claims with any 
number of PM visits.  
18 We identified PM episodes by checking if there was a 30-day gap between two consecutive PM visits. A new episode 
starts on the later visit if the 30-day threshold was met. 
19 There are several types of PM services, including active therapy services (often referred to as exercises), passive physical 
therapy or modalities, chiropractic manipulation or manual therapy, and other PM services not classified above. 
Treatment guidelines encourage the use of active therapies or exercises and caution against the excessive use of passive 
modalities. 
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 Utilization patterns of pain management injections also show different patterns (Table 3.5). Among 

claims with extended PM use, 31 percent had injections during the 18 months of treatment, most of 

which were injections for radicular pain (22 percent), substantially higher than that for claims with 

regular PM use (4 and 3 percent, respectively). Since the extended PM use claims had proportionally 

more claims with neuro back conditions, we expected to see more claims in this group receiving 

injections. However, the percentage of claims receiving injections during the initial three months was 

lower than we expected, assuming that most of the claims with radicular pain would have had injections 

as indicated. The data show that most of the claims with extended PM use received injections after three 

months—27 percent received injections regardless of type and 19 percent received injections for 

radicular pain.  

EXTENDED PM USE ASSOCIATED WITH HIGHER COSTS AND LONGER TD DURATION 

Physical medicine services are inexpensive per unit. Payments per service for PM treatment typically range from 

$32 to $62, and on average two to four services are provided during a visit.20 The total number of PM visits is 

the main driver of the total costs for PM treatment. If a claim has an unusually large number of PM visits, the 

total payments may exceed the payments for other low frequency services, such as injections. Most claims with 

extended PM use not only had more payments for PM services but also had other medical services (e.g., office 

visits, injections, and diagnostic procedures), which also contributed to higher overall medical costs.  

Table 3.6 provides the results adjusted for all the factors we measure, including several severity indicators, 

worker characteristics, provider involvement in care, and provider practice patterns. The adjusted results 

compare overall medical costs, indemnity payments, and TD duration between regular and extended use of PM 

services for similar claims with respect to both severity and treatment patterns. The similar claims were 

constructed statistically by holding constant the severity indicators we measured, worker characteristics, 

provider factors, county-level or neighborhood factors, and state-specific policy and environmental factors. 

Table 3.6 also provides unadjusted results to show how much difference can be adjusted away.   

For example, after adjustment, the average overall medical cost was $6,554 per claim with extended PM 

use, 162 percent higher than the average medical cost for regular PM use at $2,503 per claim (Table 3.6). For 

claims with extended PM use, the average payment for PM services was $2,930 per claim, accounting for 44 

percent of medical costs. The figure for regular PM use was $961, accounting for 38 percent of medical costs. 

Claims with extended PM use were also more likely to receive opioid prescriptions, MRI, and injections.  

We should note that the overall medical costs varied by factors we controlled for, and the adjusted results 

reported are the results computed holding constant those factors (e.g., provider patterns of E&M and PM 

services). For example, the results from our analysis underlying Table 3.6 show that chiropractic exclusive care 

was associated with considerably lower medical costs compared with exclusive non-chiropractic care, which is 

consistent with our findings from the 2022 report. 21  Combined care by both chiropractors and non-

chiropractors had higher medical costs (results not included).    

 

 

                                                           
 
20 The payment per service range for PM services is based on workers’ compensation fee schedules for most states 
(Fomenko and Liu, 2022). Two to four services per visit is the typical pattern of PM intensity we observed in the data.     
21 See Wang et al. (2022). 
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Table 3.6  Utilization of Medical Services, Costs, and Duration of Temporary Disability, Claims with Regular  
                      versus Extended Physical Medicine Use  

Measure 
Unadjusted Results 

 
Adjusted Resultsc 

Regular PM Usea Extended PM Useb 
 

Regular PM Usea Extended PM Useb 

Number of claims 80,779 22,752     

Costs and outcomes         

Medical costs $2,250 $8,890 $2,503 $6,554 

Indemnity payments $1,305 $10,692 $1,726 $5,055 

TD duration in weeks 1.7 13.5 2.7 6.0 

Payments for PM services $915 $3,414 $961 $2,930 

Payments for non-PM medical 
services $1,335 $5,476 $1,554 $3,661 

% of medical payments for PM 41% 38% 38% 44% 

% received opioid prescriptions 12.2% 30% 14% 21% 

% received MRI 14.4% 65% 19% 47% 

% received pain management 
injections 3.9% 31% 6% 17% 

Notes: The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. 
These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019.  

a Claims with regular PM use are those that received PM treatment within six weeks after the date of injury and completed all PM 
services within three months of injury.  

b Claims with extended PM use are those that received PM treatment within six weeks after the date of injury and continued to 
receive PM services after three months of injury. 

c The adjustments were made based on a statistical analysis that controlled for various factors to hold constant differences in 
severity indicators, worker characteristics, provider patterns and practices, county-level environmental factors, and state-specific 
factors. See Technical Appendix A for a description of these variables.  

Key: MRI: magnetic resonance imaging; PM: physical medicine; TD: temporary disability. 

 

 

The per-claim indemnity payments were also higher for claims with extended PM use—nearly three times 

the indemnity payments for claims with regular PM use ($5,055 versus $1,726). Workers with extended PM 

use also experienced a longer duration of temporary disability. As Table 3.6 shows, the average worker with 

extended PM use had 6.0 weeks of TD duration, compared with 2.7 weeks for those with regular use.  

Note that in a multistate context, some states with prevalent use of extended PM services may not have 

higher costs and longer TD duration when compared with other states with less frequent extended PM use. The 

correlation between the prevalence of extended PM use and overall medical costs per claim was not strong 

among the states studied (see Table C1 of the data appendix). This may reflect differences across states in many 

contributing factors, such as utilization patterns of other medical services, fee schedule and reimbursement 

policies, adoption of medical treatment guidelines and mandatory utilization review, and benefit structures. 

However, when we looked at these measures across claims within a given state, the frequency of extended PM 

use was highly correlated with higher costs and longer TD duration (Table C2). 

As mentioned previously, our definition of extended PM use is based on utilization of PM services over 

time. We did not attempt to identify claims that have chronic low back pain using administrative data. A 

number of studies measured the prevalence of chronic low back pain and reported a range between 3.9 percent 

and 10.2 percent based on the U.S. population of people age 18 or older (Meucci et al., 2015). The considerably 

higher prevalence of extended PM use in a number of states in our data (Figure 3.1) suggests that some cases 

with extended PM use may have certain non-medical factors contributing to the additional use of PM care and 
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other medical services. It is important to identify these factors that are associated with extended PM use so 

payors and regulators can encourage better management and coordination of care.  

FACTORS ASSOCIATED WITH EXTENDED PM USE 

As discussed above, extended PM use appears to be more prevalent than what we would expect for chronic low 

back pain, especially in several study states, and extended PM use is associated with higher costs and longer TD 

duration. The question is whether we can identify factors that help identify cases that are likely to have extended 

PM use. To do so, we conducted a statistical analysis that included various factors we measured, including 

severity indicators that help identify patients in need for additional care and practice factors that may be 

addressed through better management and coordination. The possible factors we included in the analysis are 

summarized in Table TA.A1. The full results of the analysis are presented in Technical Appendix A, where we 

describe possible factors predicting the likelihood of having extended PM use and what we were able to 

measure. In this chapter, we focus on the factors associated with extended PM use that were statistically 

significant at 1 percent; we discuss these factors according to the level of importance (i.e., the magnitude of 

estimated impact).  
Table 3.7 lists these factors in three groups. For each factor, the table shows whether a claim is more likely 

or less likely to have extended PM care and by how much based on odds ratios.  If the odds ratio is greater than 

1, it means that the factor is linked to an increased likelihood of having extended PM use and the estimated 

number shows how many times more likely the claim is to have extended PM use. If the odds ratio is less than 

1, it indicates that the factor is linked to a decreased likelihood of having extended PM use and the difference 

between 1 and the actual value shows how much (in percentage terms) that the factor contributes to the 

decreased likelihood of having extended PM use. For example, the odds ratio for neuro back cases is 2.42, which 

means that patients with a neuro back diagnosis would be 2.42 times more likely to have extended use of PM 

services, relative to patients who do not have a neuro back diagnosis but would otherwise be identical in all 

other factors.  

The most important factors associated with extended use of PM services are those indicating multiple 

provider involvement in care. Table 3.7 shows that the odds ratio for combined PM care with initial PM services 

from chiropractors is 4.96, and the same figure is 8.93 if claims received combined PM care and PM treatment 

was initiated by non-chiropractors. These are claims that received PM services from both chiropractors and 

non-chiropractors, either sequentially or concurrently, and the chiropractors and non-chiropractors were 

mostly affiliated with different tax IDs or health care organizations.22 Another variable indicating multiple 

health care organization involvement in PM care is whether the claim had more than one unique tax ID that 

was linked to PM services provided within three months of treatment after the date of injury. Table 3.7 shows 

that this variable also significantly predicts the likelihood of extended PM use, although the size of the effect 

was relatively small, with an odds ratio of 1.79.23     

 

                                                           
 
22 We infer this because we have another category for claims that received combined PM care and the first PM visits 
involved both chiropractors and non-chiropractors. A more detailed data review suggested that the majority of these 
claims had PM care provided under the same tax ID, suggesting that chiropractors and non-chiropractors were affiliated 
with the same health care organization. In this case, the care was provided most likely in an integrated and cross-
disciplinary setting. See a more detailed discussion in a previous WCRI report (Wang et al., 2022). 
23 Because multiple provider involvement is based on unique tax IDs, and in some cases the tax IDs are tax IDs of billing 
entities that may be affiliated with multiple provider organizations, we may under-identify claims with multiple PM 
providers, which may affect the estimated impact of multiple provider involvement on extended PM use.  
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Table 3.7  Key Factors Associated with the Likelihood of Having Extended Physical Medicine Usea 

Factors 
Estimates of  
Odds Ratiob 

More/Less Likely to Have 
Extended PM Use 

  

Factors of largest impact 

Provider involvement of care, relative to exclusive non-chiropractic carec     

Combined PM, starting with chiropractors 4.96 More 

Combined PM, starting with non-chiropractors 8.93 More 

Factors of large impact     

Severity indicators     

Neuro back diagnosis 2.42 More 

More than 7 days of lost time 2.01 More 

One or more comorbidities 1.83 More 

Receiving injections within 3 months postinjury     

Injections for radicular pain 2.04 More 

Lumbar facet injections 2.01 More 

Trigger point injections 2.60 More 

Provider involvement of care, relative to exclusive non-chiropractic carec     

Exclusive chiropractic care 1.77 More 

Initial PM visit involving both chiropractors and non-chiropractors 
     (likely in a cross-disciplinary setting) 1.57 More 

  

Practice pattern during initial care     

Had 15+ visits for PM services during initial 6 weeks 2.08 More 

Had multiple tax IDs for PM services during initial 3 months 1.79 More 

Potential issues regarding compensability or care     

Involving attorney  2.61 More 

Factors of moderate impact     

Worker age, relative to ages 35–44     

24 years or younger 0.68 Less 

55 years or older 1.12 More 

Relative to female workers     

Male workers 0.78 Less 

Industry, relative to manufacturing     

Clerical and professional 1.26 More 

Low-risk industry 1.12 More 

Practice pattern of PM care during initial 6 weeks     

Received 2 active therapies for every one passive modality  
     (i.e., active-passive ratio ≥ 2) 0.88 Less 

  

Notes: The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. 
These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019.   

  

a Listed are a subset of variables included, as explanatory variables, in the logistic regression focusing on factors associated with 
the likelihood of having extended PM use. These listed variables have estimated effects that are statistically significant at the 1 
percent level. They are organized here by the size of the estimated effect. Technical Appendix A describes our statistical analysis 
and provides full results of the regressions.  

  

b The odds ratio shows by how much a given factor would increase or decrease the likelihood of having extended PM use, relative 
to the reference.  

  

c The provider involvement of care is based on the categorization established in a WCRI study on chiropractic care (Wang et al., 2022), 
which indicates whether chiropractors or non-chiropractors were involved in PM care and in managing overall patient care. Claims 
with exclusive non-chiropractic care are those claims that received PM care only from non-chiropractors who also managed patient 
care. Claims with exclusive chiropractic care are those claims that received PM care only from chiropractors and chiropractors 
managed patient care. Claims with combined PM are those that received PM services from both chiropractors and non-chiropractors 
where either chiropractors or non-chiropractors were initial providers for PM services. For a more detailed description of the 
groupings, see Wang et al. (2022).       

 

Key: LBP: low back pain; PM: physical medicine. 
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The second tier factors associated with increased likelihood of extended PM use include severity indicators 

and variables we created to capture practice patterns. Workers with more serious and disabling low back pain 

would be more likely to need additional care, and this is consistent with our findings. Table 3.7 shows that 

having one of the severity indicators would increase the likelihood of having extended PM use—neuro back 

cases are 2.42 times more likely to have extended PM use than similar cases without neuro back. Patients with 

at least one recorded comorbidity would be 1.83 times more likely to have extended PM use. 

Practice patterns also make a difference in predicting the likelihood of having extended PM use. As Table 

3.7 shows, if a claim already has 15 or more visits during the initial six weeks of PM care, the claim is two times 

more likely to have extended PM use than a claim with fewer than 15 visits. Practice patterns in terms of type 

of PM services during the initial six weeks of treatment also help predict the chance of having extended PM use. 

Table 3.7 shows that workers receiving guideline-consistent PM care during the initial six weeks (i.e., receiving 

two or more active therapies for every one passive modality—or the active-to-passive ratio is greater than or 

equal to two) would be 12 percent less likely to have extended PM use.24 Attorney involvement is another 

important factor associated with an increased likelihood of having extended PM use, although we do not know 

whether the involvement of an attorney is a predictor for extended PM use or the result of extended PM use.  

Although statistically significant, the worker characteristics had a small influence on the likelihood of 

having extended PM use. Table 3.7 shows that younger male workers were less likely to have extended PM use, 

while workers age 55 or older had an increased likelihood of having extended PM use. We also found that 

workers in the clerical and professional occupational group were more likely to have extended PM use, relative 

to their counterparts in the manufacturing industry. 

Overall, we found that extended PM use was prevalent. In 18 of the 28 states, 15 to 38 percent of LBP claims 

studied were identified as having extended PM use. Claims with extended PM use had higher overall medical 

costs, higher indemnity payments, and longer duration of temporary disability, when compared with similar 

claims with regular PM use. A number of important factors are associated with the likelihood of having 

extended PM use. These include combined PM care by both chiropractors and non-chiropractors and the 

involvement of multiple health care organizations in PM care. The severity indicators we used in the analysis 

also predict an increased likelihood of having extended PM use.  

We should note that factors indicating workers’ preinjury conditions, care-seeking behavior, and 

individual social determinants of health (SDOH) are expected to influence the utilization of physical medicine 

and other medical services. Unfortunately, we do not have data to measure these important factors. Despite 

this limitation, we believe that our study provides a useful and actionable way to identify and develop targeted 

efforts for those claims that are likely to have issues. The findings from our analysis may encourage 

policymakers and stakeholders involved in claims management to identify practice patterns of effective care 

and pay attention to potential gaps in care delivery.    

 

  

                                                           
 
24 See the glossary for types of PM services.    
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4 

IMPLICATIONS 

Physical medicine services are commonly used for treating workers with LBP, and payments for PM treatment 

account for one-third or more of total medical costs. There has been an increasing trend in the percentage of 

claims receiving PM services.1 Medical treatment guidelines for low back pain address the utilization of physical 

medicine for initial care, recommending two to three visits per week for four to six weeks, and leave the 

consideration of additional care ordered by providers over a longer period at the discretion of the employers 

or payors.2 Most patients with LBP who receive PM treatment experience resolution of the problem after the 

initial care, with only a small percentage of LBP patients experiencing persistence of symptoms after three 

months.3 However, we found that 15–38 percent of LBP claims had extended use of PM services in 18 of the 28 

study states. We also found that extended PM use is associated with higher costs and longer duration of 

temporary disability, for LBP workers with similar severity of injuries, similar characteristics and environmental 

conditions, and similar types of care.4 The results suggest that, in general, extended PM use may serve as a 

marker for cases with higher costs and poorer outcomes.5 For payors and providers who are interested in 

improving care, our definition of and factors associated with extended PM use may provide a helpful tool to 

identify and develop targeted efforts for those claims that are likely to have extended PM use.6   

The most important factors contributing to the increased likelihood of having extended PM use are related 

to multiple provider involvement in PM care. This is reflected in two areas: (1) claims with combined PM care 

by both chiropractors and non-chiropractors that appeared to not be from the same organization7 and (2) 

claims with the involvement of multiple health care organizations for PM treatment. The results suggest that 

                                                           
 
1 For example, between 2012 and 2017, the percentage of claims receiving physical therapy and occupational therapy 
services in the typical CompScope™ state increased 7.2 percentage points (Dolinschi et al., 2019), and an increase was 
seen in more recent years (Dolinschi et al., 2022b).  
2 Guidelines also recommend evaluating patient progress at the end of initial care and assessing the need for additional 
care, including additional PM services. 

3 The prevalence of chronic low back pain ranged from 3.9 percent to 10.2 percent, based on four studies included in a 
systematic review for the U.S. population of age 18 or above (Meucci et al., 2015). 
4 As our data show, the higher medical costs for claims with extended PM use, relative to those with regular PM use, are 
the result of higher payments for PM services and more utilization of other medical services (including opioid 
prescriptions, MRI, and injections). See Chapter 3 for more details. 
5 One exception is the subset of claims with exclusive chiropractic care, which we discuss later in this chapter.  
6 For example, claims adjusters or case managers may use the method and results from this study to identify workers who 
are likely to have extended PM care and address their needs through additional medical services or other interventions, 
such as early communication and social service referrals.   
7 There is a subset of combined PM care where both chiropractors and non-chiropractors were involved in providing PM 
services at the same first PM visit. In most cases, these providers were associated with the same tax IDs. This subset of 
claims is a separate category not included here.      
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less coordinated care largely contributes to an increased likelihood of having extended PM use. We inferred 

“less coordinated care” for individual workers based on whether multiple health care organizations (mostly 

with different tax IDs) were involved in PM care.8 Our findings imply that high prevalence of extended PM use 

may be addressed by finding ways to improve coordination of care among providers for the purpose of 

achieving more consistent care for early recovery.9   

We also identified several practice patterns during initial care that predict extended PM use. For example, 

receiving 15 or more visits for PM care and receiving more passive modalities relative to active therapies during 

the initial six weeks of care likely predict extended PM use. These practice patterns contributing to an increased 

likelihood of having extended PM use might partially explain why we observed a higher prevalence of extended 

PM use than what we would expect given the rate of chronic low back pain reported in the literature (as 

mentioned above). 

Severity indicators (e.g., neuro back conditions, comorbidities) also predict extended PM use. Knowing 

the level of severity for individual workers helps separate those who would need additional medical care from 

those whose LBP condition may be less medically serious and be managed to achieve better outcomes without 

prolonged medical treatment. This finding also highlights the need for research in this area that helps the 

selection of patients who need and can benefit from additional medical care. The results of our analysis also 

suggest that attorney involvement predicts an increased likelihood of extended PM care, which may be 

addressed through claim management.  

It is worth noting that claims receiving exclusive chiropractic care were more likely to have extended use 

of PM services. However, we also found in our previous study on chiropractic care that claims with exclusive 

chiropractic care had lower overall medical costs, lower indemnity payments, and shorter duration of 

temporary disability when compared with other modes of care (Wang et al., 2022).10 This is especially the case 

for states where workers have the right to choose their providers and more chiropractors were involved in 

delivering care for work-related injuries. While extended PM use may be perceived as an indicator for 

potentially problematic cases that lead to higher costs and longer disability duration, readers should be 

cautioned not to use it indiscriminately as a marker for problem cases.         

It should also be noted that we did not examine specific conditions, patterns of care beyond three months, 

or functional outcomes for LBP claims with extended PM use. Most treatment guidelines for PM treatment 

primarily address initial care, as there is less scientific evidence for cost-effective PM treatment beyond initial 

care. Further investigations are needed to identify those patients who have low back pain and may benefit from 

additional PM treatment beyond three months. Investigations are also needed to examine what patterns of care 

would lead to better outcomes at a reasonable cost for those with PM treatment beyond three months.

                                                           
 
8 There could be a lack of coordination between chiropractors and non-chiropractors from different health care 
organizations. Even for the same type of provider, having different health care organizations involved in care could 
contribute to an increased use of extended PM. Note that the tax IDs we used are from the billing data. In many cases, 
these unique tax IDs identify different health care organizations. In some cases, however, the tax ID could also be for a 
billing entity that has multiple health care organizations with or without care coordination. Since we do not directly 
observe care coordination, the estimated effect on outcomes due to less coordinated care may be under- or over-stated. 
Because of this, we only suggest that less coordinated care is associated with increased use of extended PM care.  
9 Examples may include implementing network care and directing workers to quality health care providers, which could 
help limit changes of treating providers as well as increase the use of evidence-based guidelines. 
10 We saw similar results in our analysis that adjusted for the outcome variables controlling for various factors, including 
different provider patterns of E&M and PM services.  
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DATA APPENDIX 

In this appendix, we provide a series of data tables that show the metrics we used in the main report constructed 

at the state level. Table A provides the claim counts and percentages of LBP claims and LBP claims receiving 

PM services in the DBE in each of the study states. Table B describes the prevalence of extended PM use across 

the 28 study states and includes a summary of relevant state policies related to PM visits. Table C1 provides 

data on the prevalence of extended PM use, costs, and TD duration across states to provide a multistate context; 

and Table C2 presents data on costs and TD duration for claims with extended PM use and those with regular 

PM use within a state. Tables D1–D5 present the same metrics, for individual states, that are used to compare 

the differences in severity, characteristics of workers and their claims, and provider involvement and practices 

between regular and extended PM use.    

Several state policies address the use of PM services in terms of PM visits, including statutory limits on PM 

visits, treatment guidelines and mandatory utilization review, and provider choice laws. One may wonder 

whether any of these policies would be correlated with the interstate variation in the prevalence of extended 

PM use. Table B provides the data on the prevalence of extended PM use and highlights relevant state policies 

addressing PM visits.   

It may be counter-intuitive to find a higher prevalence of extended PM use in states with stricter policies 

addressing PM visits. This is likely because the states with higher PM use are more likely to have policies in 

place that address utilization issues. Note that our data were constructed to measure the prevalence of extended 

PM use and factors associated with it, not to evaluate the impact of state policies on the utilization of PM 

services, for which a before-and-after analysis is more appropriate.1    

It is worth noting that state policies governing the choice of providers appear to be correlated with the 

prevalence of extended PM use. Table B shows that in most states where employers or insurers control the 

selection of providers, the prevalence of extended PM use tended to be lower. One reason may be that in most 

states where employers or insurers control the selection of provider, fewer chiropractors tended to be involved 

in delivering care to workers with injuries (Wang et al., 2022), and claims with chiropractic PM care tended to 

me more likely to have extended PM use. However, claims with exclusive chiropractic PM care, although they 

had a higher number of PM visits, had low overall medical costs on average.  

 
  

                                                           
 
1 Note that since multiple policies are in place to address PM utilization, it is difficult to isolate specific policies and 
examine policy impact on high use and extended use of PM services. This is also the reason we did not attempt to 
examine the impact of state policies on utilization. When examining factors associated with extended PM use, we 
controlled for these state policies and other state-specific environmental factors as “fixed effects” to identify contributing 
factors for extended PM use. 
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AR CA CT DE FL GA IA IL IN KS KY LA MA MD MI MN MO NC NJ NM NV NY PA SC TN TX VA WI
28-State 

Total

Number of all medical claims in 
DBE round 21 database 15,013 363,151 38,466 6,807 152,285 62,635 30,453 102,454 64,773 28,785 41,289 22,007 55,377 37,935 85,751 62,483 48,062 68,741 85,858 17,869 27,588 89,373 103,152 33,027 56,929 209,217 56,304 65,881 2,031,665

Number of LBP claims includeda 1,576 50,429 4,805 695 17,480 7,785 2,367 10,717 5,311 2,260 4,199 2,364 6,506 4,575 8,180 7,638 4,277 7,190 9,972 2,057 3,271 8,943 10,277 3,139 5,888 26,810 5,957 6,949 231,617

% of LBP-only claims 84% 86% 81% 76% 81% 81% 81% 82% 83% 82% 81% 81% 80% 85% 85% 79% 85% 80% 78% 87% 90% 72% 82% 82% 81% 89% 82% 79% 81%

% of neuro back claims 16% 14% 19% 24% 19% 19% 19% 18% 17% 18% 19% 19% 20% 15% 15% 21% 15% 20% 22% 13% 10% 28% 18% 18% 19% 11% 18% 21% 19%

Number of LBP claims receiving 

physical medicine servicesb 612 30,730 2,857 385 8,998 4,300 1,135 5,728 2,009 959 1,481 862 2,983 2,607 3,469 4,184 2,182 2,912 5,568 1,224 1,826 4,805 4,441 1,208 2,739 14,058 1,914 3,488 119,664

% of LBP claims receiving 
physical medicine services 39% 61% 59% 55% 51% 55% 48% 53% 38% 42% 35% 36% 46% 57% 42% 55% 51% 41% 56% 60% 56% 54% 43% 38% 47% 52% 32% 50% 51%

Key: DBE: Detailed Benchmark/Evaluation database; ICD: International Classification of Diseases; LBP: low back pain; PM: physical medicine.

Table A  Number of Claims and Percentage of Claims Receiving Physical Medicine Services

Notes: Claims included are those with injuries occurring from October 1, 2015, to September 30, 2017, with medical treatments received during the first 18 months after the date of injury, up through March 31, 2019. The claims in the DBE database represent approximately 38–77 percent of all 
workers’ compensation claims, depending on the state. See Chapter 2 for more details about the data used for this study.

a The LBP claims included are those claims where medical services were predominantly used to treat low back conditions after the exclusion of cases with more serious conditions and cases with low back surgery. Cases with more serious conditions were identified based on the ICD-10 codes 
indicating red flag conditions (e.g., tumors, infectious diseases, fractures, and dislocations), neurological neck pain, or more severe comorbidities (e.g., diabetes with serious complications, substance abuse with psychotic disorders, and bipolar disorders). See Chapter 2 for a more detailed 
description and a description of LBP-only and neuro back claims.

b These are LBP claims that did not have low back surgery during the 18 months of treatment but received PM services from chiropractors or non-chiropractic physical medicine providers (mostly physical therapists). A small percentage of claims with PM services billed with hospital revenue (R) 
codes are excluded from the analysis because the R codes do not provide detailed information on the types of PM services provided. 
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Table B  Prevalence of Extended Use of Physical Medicine Services and Relevant State Policies Addressing Physical Medicine Visits

State
% of Claims Having 

Extended PM Usea Statutory Limit on PM Visitsb Is UR Requiredc LBP Guidelinesc Provider Choice Lawsd

Arkansas 9%  - Yes (for all non-emergency services)  - ER control

Tennessee 10% 12 PM visits required by UR
Yes (for all inpatient hospital and non-
emergency outpatient services)  - ER control

Texas 12% n/s (per state's adopted ODG guidelines)
Yes (for a list of specified non-
emergency services) Yes EE limited choice

Iowa 12%  -  -  - ER control

Michigan 12%  - No  - ER control

Missouri 12%  -  -  - ER control

Nevada 13%  -  - Yes EE limited choice
Kansas 13% 21 PM visits without preauthorization No  - ER control

New Jersey 13%  - No  - ER control

Indiana 14%  -  -  - ER control
Georgia 15% n/s (limit services per visit to 4)  -  - ER control

Kentucky 15% n/s (limit services per visit to 4)
Yes (when total medical costs 
cumulatively exceed $3,000) Yes EE limited choice

New Mexico 16%  - No Yes ER control

Wisconsin 16%  -  - Yes EE choice

Florida 16%

Chiropractic: 24 visits or 12 weeks without 
preauthorization
PT: cap at 4 services per visit Yes (on all claims) Yes ER control

North Carolina 18%
Chiropractic: 20 visits without authorization
PT: 30 visits without authorization No  - ER control

Maryland 19%  - No  - EE choice

Virginia 21%  -  -  - ER control

Pennsylvaniae 21%  - No  - ER control

Louisiana 21%

24 visits or 8 weeks
(limited by reporting of functional progress 
with treatment)

Yes (when payments for all non-
emergency medical care exceed $750) Yes EE choice

Illinois 21%  - No  - EE choice

California 23%
24 visits 
(except for postsurgical rehabilitation) Yes (on all claims) Yes EE limited choice

South Carolina 23%
n/s (requires approval of treatment plan prior 
to provision of planned services)  -  - ER control

Minnesota 23%
n/s (limit to 12 weeks except for additional 
treatment under specified circumstances) Yes (for certain services) Yes EE limited choice

Connecticut 25% n/s (per the medical protocols) No Yes ER control

Massachusetts 26% n/s (depending on diagnosis & PT progress) Yes (starting 12 weeks postinjury) Yes EE limited choice

Delaware 33% n/s (per the state's practice guidelines) Yes (on all claims) Yes EE choice

New York 38%

n/s (per the state's back guidelines, variance 
based on objective functional improvement; 
chiropractic manipulation limited to 28 
sessions in 12 weeks)

Yes (for special services costing over 
$1,000 in a non-emergency situation) Yes EE limited choice

Key: EE: employee; ER: employer; LBP: low back pain; ODG: Official Disability Guidelines; PM: physical medicine; PT: physical therapy; UR: utilization review; -: no relevant 
regulations in place.

Notes: The underlying data include nonsurgical LBP claims receiving physical medicine services during the first 18 months of treatment after the date of injury. These are medical-
only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical transaction data up through March 31, 2019.  

a Claims with extended PM use are those that received PM treatment within six weeks after the date of injury and continued to receive physical medicine services after three 
months of injury. 

d  We grouped the states into three groups based on state policies on provider choice. "ER control" refers to states where employers or insurers control the selection of providers. 
"EE choice" refers to states where workers have the right to choose their providers, and "EE limited choice" refers to states where workers can choose providers within a certified 
managed care organization or from a panel of providers designated by the employer. See a more detailed description of the state groupings of provider choice policies in a 
previously published report (Wang et al., 2022).

b For states where there is a statutory limit specifically on PM visits, we highlighted the maximum number of PM visits without authorization. Some states do not have a specific 
limit on PM visits, but they have a limit on the number of services per visit and refer to treatment guidelines. We indicate these states using "n/s" with a short description of the 
nature of the limit. For a more detailed description of state policies, see Table 10 of WCRI's Workers' Compensation Medical Cost Containment: A National Inventory, 2018  (Rothkin 
and Tanabe, 2018).

c The characterizations of state polices on mandatory utilization review (UR) and adoption of low back pain guidelines are based on WCRI's Workers' Compensation Medical Cost 
Containment: A National Inventory, 2018  (Rothkin and Tanabe, 2018, Tables 17 and 18). More detailed information on UR review and triggers is based on WCRI's State Policies on 
Treatment Guidelines and Utilization Management: A National Inventory  (Wang, Mueller, and Lea, 2019). 

e In Pennsylvania, the employer selects providers for the first 90 days. After that, the employee may change providers without restrictions. Because of this, some workers in 
Pennsylvania who received non-chiropractic PM care initially and changed to a chiropractor after the first 90 days would be considered to have extended PM use by definition. 
This partially explains why Pennsylvania has a higher prevalence of extended PM use among employer control states. 
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Another question commonly asked is whether the prevalence of extended PM use drives overall medical 

costs. Table C1 provides data on how the prevalence of extended PM use may be correlated with overall medical 

costs, indemnity payments, and duration of temporary disability, in a multistate context. Based on the results 

for the 28 states, there was a considerable, but not strong, correlation between the prevalence of extended PM 

use and overall medical costs (the correlation coefficient is 0.2604). The correlation was stronger with 

indemnity payments and TD duration (the correlation coefficients are 0.5128 and 0.4784, respectively). The 

lack of a strong correlation between the prevalence of extended PM use and outcomes, especially with medical 

costs, suggests that many other factors may influence the comparative results across states, including how health 

care delivery is organized, state policies governing provider choice and reimbursements of medical services, 

benefit structures that determine disability benefits, and other system features.  

When comparing the same outcome measures between regular and extended PM use within a state, we 

saw that claims with extended PM use had substantially higher overall medical costs, higher indemnity 

payments, and longer TD duration (Table C2). 

Tables D1–D5 provide descriptive data that show the differences between regular and extended PM use in 

severity, characteristics of workers and their claims, provider involvement and practices, patterns of PM 

services, and frequency of receiving injections. These are the same set of measures included in the main report, 

presented for individual states.   
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AR TN TX IA MI MO NV KS NJ IN GA KY NM WI FL NC MD VA PAa LA IL CA SC MN CT MA DE NY
Correlation 

with Extended 
PM Use

% of claims with 
extended PM use 9% 10% 12% 12% 12% 12% 13% 13% 13% 14% 15% 15% 16% 16% 16% 18% 19% 21% 21% 21% 21% 23% 23% 23% 25% 26% 33% 38%

Average medical cost 
per claim $2,650 $2,537 $3,203 $3,734 $2,709 $4,283 $3,129 $3,004 $4,581 $5,150 $4,065 $3,150 $3,749 $4,340 $4,571 $4,076 $3,485 $5,789 $5,019 $8,226 $5,451 $4,038 $4,068 $2,917 $3,554 $2,457 $5,807 $3,509 0.2604

Average indemnity 
payment per claim $1,996 $1,831 $2,958 $2,432 $1,751 $2,002 $2,408 $1,822 $2,759 $1,514 $6,236 $2,722 $2,234 $979 $2,819 $6,903 $4,329 $4,552 $6,645 $9,801 $4,361 $4,236 $7,308 $2,266 $4,388 $6,502 $4,077 $5,613 0.5128

Average duration of 
TD in weeks per claim 3.2 2.8 4.5 2.1 2.9 1.6 2.4 2.3 3.6 2.5 5.3 4.7 3.3 1.7 3.5 7.0 5.0 5.2 5.0 15.2 5.3 6.0 8.3 2.3 5.7 9.0 6.0 8.8 0.4784

Table C1  Prevalence of Extended Physical Medicine Use, Costs, and Duration of Temporary Disability

Notes:  The underlying data include nonsurgical LBP claims receiving physical medicine services during the first 18 months of treatment after the date of injury. These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 
2017, with detailed medical transaction data up through March 31, 2019.  

By our definition, a claim is considered to have extended PM use if the claim received PM treatment within six weeks after the date of injury and continued to receive PM services after three months of injury. 

Key:  LBP: low back pain; PM: physical medicine; TD: temporary disability.

a In Pennsylvania, the employer selects providers for the first 90 days. After that, the employee may change providers without restrictions. Because of this, some workers in Pennsylvania who received non-chiropractic PM care initially and changed to a chiropractor after the first 90 
days would be considered to have extended PM use by definition. This partially explains the results in Pennsylvania, which were somewhat different from the results in most other states.
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Measure AR CA CT DE FL GA IA IL IN KS KY LA MA MD MI MN MO NC NJ NM NV NY PAa SC TN TX VA WI
28-State 
Median

% of claims with …

Regular PM use 76% 61% 66% 56% 66% 70% 78% 66% 74% 75% 73% 50% 59% 71% 81% 69% 79% 57% 75% 74% 79% 44% 70% 51% 75% 78% 59% 76% 71%

Extended PM use 9% 23% 25% 33% 16% 15% 12% 21% 14% 13% 15% 21% 26% 19% 12% 23% 12% 18% 13% 16% 13% 38% 21% 23% 10% 12% 21% 16% 16%

Medical costs per claim at 18 months

Regular PM use $1,898 $2,103 $1,994 $2,654 $2,702 $2,398 $2,248 $2,758 $2,972 $1,850 $2,108 $3,049 $1,391 $2,008 $1,800 $1,558 $2,959 $2,059 $3,225 $2,053 $2,231 $1,393 $2,323 $2,329 $1,809 $2,032 $3,268 $2,792 $2,169

Extended PM use $5,925 $8,365 $7,459 $11,494 $9,790 $9,678 $12,024 $12,970 $14,408 $8,646 $6,875 $15,091 $4,426 $8,091 $8,121 $6,487 $10,842 $8,665 $11,054 $9,858 $7,682 $5,861 $12,928 $7,044 $6,605 $9,474 $11,809 $9,850 $9,069

Payments for PM treatment per claim at 18 months

Regular PM use $773 $632 $824 $1,395 $622 $878 $1,128 $1,367 $1,587 $764 $1,014 $1,076 $646 $1,047 $958 $868 $1,381 $941 $1,344 $975 $944 $532 $1,196 $1,006 $807 $924 $1,496 $1,377 $967

Extended PM use $2,564 $2,251 $3,169 $6,100 $2,155 $3,175 $5,272 $6,031 $7,459 $3,460 $3,373 $3,834 $2,028 $4,858 $4,493 $3,626 $5,103 $4,023 $4,584 $4,124 $2,932 $2,448 $6,482 $3,165 $2,680 $3,973 $5,912 $4,760 $3,904

Indemnity payments per claim at 18 months

Regular PM use $1,036 $1,167 $1,447 $1,386 $1,233 $2,664 $942 $1,656 $523 $852 $1,144 $2,381 $2,299 $2,262 $626 $576 $1,161 $1,957 $1,726 $493 $1,225 $1,934 $1,705 $3,296 $725 $1,057 $1,269 $498 $1,229

Extended PM use $6,116 $10,928 $11,106 $8,074 $7,035 $16,064 $10,437 $11,466 $5,591 $6,294 $7,460 $17,688 $12,419 $11,526 $8,878 $6,577 $5,732 $17,580 $7,209 $7,219 $8,462 $9,557 $21,247 $13,044 $6,967 $11,904 $12,626 $2,782 $9,218

Duration of temporary disability in weeks at 18 months

Regular PM use 1.5 1.7 2.3 2.5 1.5 2.2 0.9 2.1 1.0 1.1 1.9 3.9 3.8 2.3 1.1 0.8 0.8 1.7 2.0 0.8 1.2 3.3 1.6 3.0 1.3 1.8 1.7 1.0 1.7

Extended PM use 11.9 15.2 14.1 11.8 9.0 14.3 9.0 13.4 9.4 7.7 12.9 27.8 16.6 14.0 12.9 6.0 5.5 18.0 10.5 10.1 8.5 14.4 14.8 17.3 9.9 17.1 13.4 4.2 12.9

Table C2  Costs and Duration of Temporary Disability, Claims with Regular versus Extended Physical Medicine Use

Notes:  The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical 
transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019. 

Key:  LBP: low back pain; PM: physical medicine.

Claims with regular use of PM services are those that received PM treatment within six weeks after the date of injury and completed all PM services within three months. 

Claims with extended use of PM services are those that received PM treatment within six weeks after the date of injury and continued to receive PM services after three months. 

a In Pennsylvania, the employer selects providers for the first 90 days. After that, the employee may change providers without restrictions. Because of this, some workers in Pennsylvania who received non-chiropractic PM care initially and changed to a chiropractor after the first 90 
days would be considered to have extended PM use by definition. This partially explains the results in Pennsylvania, which were somewhat different from the results in most other states.
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Measure AR CA CT DE FL GA IA IL IN KS KY LA MA MD MI MN MO NC NJ NM NV NY PAa SC TN TX VA WI
28-State 
Median

% of claims with neuro back

Regular PM use 19% 14% 20% 33% 19% 17% 19% 21% 20% 20% 25% 18% 25% 17% 17% 20% 14% 21% 25% 13% 11% 36% 19% 21% 22% 14% 24% 20% 20%

Extended PM use 51% 44% 44% 58% 44% 50% 56% 57% 55% 50% 54% 57% 47% 45% 55% 40% 47% 54% 57% 43% 37% 61% 55% 52% 52% 49% 51% 44% 51%

% of claims with more than 7 days of lost time

Regular PM use 23% 24% 31% 36% 25% 22% 16% 32% 17% 20% 22% 34% 50% 35% 20% 20% 21% 23% 34% 14% 16% 47% 25% 34% 22% 27% 27% 18% 23%

Extended PM use 51% 58% 64% 58% 59% 56% 53% 66% 56% 43% 53% 66% 68% 66% 63% 39% 48% 62% 60% 42% 46% 66% 58% 66% 59% 72% 62% 34% 58%

% of claims with at least one identified comorbidity

Regular PM use 5% 2% 3% 1% 2% 2% 3% 3% 2% 2% 5% 5% 5% 3% 2% 3% 3% 2% 4% 2% 3% 3% 3% 2% 3% 2% 4% 4% 3%

Extended PM use 9% 8% 7% 11% 6% 5% 12% 7% 9% 9% 15% 17% 12% 10% 10% 7% 11% 7% 10% 13% 5% 8% 9% 6% 7% 12% 11% 10% 9%

% of claims receiving injections for radicular pain within 3 months postinjury

Regular PM use 1.5% 0.1% 1.4% 2.8% 1.1% 1.9% 2.1% 1.7% 2.3% 1.8% 0.6% 1.2% 0.6% 0.8% 0.8% 0.9% 2.0% 1.0% 3.3% 0.4% 0.8% 1.9% 2.1% 1.1% 1.4% 0.4% 1.9% 2.0% 1.4%

Extended PM use 9.1% 1.0% 5.0% 18.3% 2.8% 9.8% 19.1% 11.0% 20.8% 11.8% 7.0% 3.3% 3.4% 5.4% 10.3% 6.3% 14.5% 7.2% 10.7% 5.7% 4.2% 7.5% 12.0% 8.2% 10.8% 4.0% 9.9% 9.1% 8.6%

Key: LBP: low back pain; PM: physical medicine.

Table D1  Severity Indicators, Claims with Regular versus Extended Physical Medicine Use 

Notes:  The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 
2017, with detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019. 

Claims with regular use of PM services are those that received PM treatment within six weeks after the date of injury and completed all PM services within three months. 

Claims with extended use of PM services are those that received PM treatment within six weeks after the date of injury and continued to receive PM services after three months. 

a In Pennsylvania, the employer selects providers for the first 90 days. After that, the employee may change providers without restrictions. Because of this, some workers in Pennsylvania who received non-chiropractic PM care initially and changed to 
a chiropractor after the first 90 days would be considered to have extended PM use by definition. This partially explains the results in Pennsylvania, which were somewhat different from the results in most other states.
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Measure AR CA CT DE FL GA IA IL IN KS KY LA MA MD MI MN MO NC NJ NM NV NY PAa SC TN TX VA WI
28-State 
Median

Worker age

Regular PM use 40 39 42 42 43 40 41 41 41 41 40 43 42 41 41 42 41 43 43 40 41 41 41 42 41 41 42 42 41

Extended PM use 40 42 44 43 45 43 43 43 42 41 45 43 43 43 44 44 43 45 44 45 43 44 43 44 43 44 43 44 43

%  female

Regular PM use 38% 37% 38% 52% 40% 37% 39% 38% 40% 40% 45% 42% 36% 34% 45% 48% 43% 46% 34% 44% 45% 39% 38% 45% 36% 36% 42% 41% 40%

Extended PM use 35% 43% 40% 46% 44% 47% 41% 39% 47% 45% 50% 46% 40% 41% 43% 50% 46% 52% 37% 49% 52% 44% 42% 50% 46% 39% 44% 50% 45%

% married

Regular PM use 28% 22% 22% 28% 30% 25% 34% 35% 27% 24% 35% 27% 31% 27% 19% 31% 26% 30% 23% 37% 24% 24% 27% 29% 28% 27% 32% 20% 27%

Extended PM use 49% 26% 25% 34% 33% 28% 42% 39% 29% 34% 40% 36% 34% 29% 27% 34% 31% 32% 26% 42% 27% 26% 31% 34% 34% 32% 31% 22% 32%

Average weekly wage

Regular PM use $628 $728 $789 $691 $690 $668 $654 $720 $629 $598 $543 $719 $825 $781 $608 $737 $561 $581 $672 $576 $994 $762 $704 $612 $649 $678 $673 $707 $675

Extended PM use $792 $801 $970 $751 $725 $707 $725 $804 $674 $685 $678 $738 $880 $854 $747 $774 $631 $733 $745 $755 $999 $832 $787 $654 $702 $777 $707 $793 $749

Tenure with preinjury employer

Regular PM use 5.7 5.5 6.9 6.2 6.5 5.5 6.8 7.3 5.6 5.8 5.7 6.2 6.3 5.6 6.1 7.3 5.7 7.0 6.4 5.1 5.4 7.3 7.0 6.4 6.1 4.8 5.7 7.4 6.1

Extended PM use 6.7 6.1 7.1 5.2 6.8 5.1 6.7 7.1 6.1 5.3 7.2 4.5 6.5 5.6 6.9 8.0 5.6 8.0 6.2 5.6 5.4 8.4 6.9 5.4 7.9 5.4 6.2 8.3 6.4

Regular PM use 3% 3% 5% 10% 8% 9% 3% 10% 2% 6% 2% 9% 4% 15% 1% 1% 14% 6% 10% 1% 5% 9% 4% 16% 3% 2% 6% 1% 5%

Extended PM use 9% 21% 20% 39% 28% 30% 21% 34% 15% 31% 13% 30% 19% 35% 11% 9% 50% 22% 32% 5% 25% 32% 28% 31% 15% 15% 23% 4% 22%

Table D2  Worker and Claim Characteristics, Claims with Regular versus Extended Physical Medicine Use 

Key: LBP: low back pain; PM: physical medicine.

Claims with regular use of PM services are those that received PM treatment within six weeks after the date of injury and completed all PM services within three months. 

Claims with extended use of PM services are those that received PM treatment within six weeks after the date of injury and continued to receive PM services after three months. 

Notes:  The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 
30, 2017, with detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019. 

% with attorney involvement

Worker characteristics

a In Pennsylvania, the employer selects providers for the first 90 days. After that, the employee may change providers without restrictions. Because of this, some workers in Pennsylvania who received non-chiropractic PM care initially and 
changed to a chiropractor after the first 90 days would be considered to have extended PM use by definition. This partially explains the results in Pennsylvania, which were somewhat different from the results in most other states.
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Measure AR CA CT DE FL GA IA IL IN KS KY LA MA MD MI MN MO NC NJ NM NV NY PAa SC TN TX VA WI
28-State 
Median

Regular PM use: % of claims by provider pattern for E&M and PM services (100%)

Exclusive non-chiropractic care 98% 65% 91% 83% 98% 98% 76% 83% 96% 84% 82% 83% 73% 84% 96% 40% 97% 97% 98% 86% 98% 69% 85% 97% 96% 97% 95% 48% 89%

Exclusive chiropractic care 1% 1% 3% 4% 0% 1% 11% 8% 2% 9% 10% 8% 12% 4% 2% 38% 2% 2% 1% 5% 0% 13% 5% 1% 2% 1% 1% 32% 3%

Chiropractic PM, medical doctor 
co-managing patient care 0% 11% 2% 7% 1% 0% 3% 4% 1% 4% 3% 6% 9% 6% 1% 11% 0% 1% 0% 5% 1% 8% 5% 1% 1% 1% 1% 11% 3%

Same-day PM from chiropractic 
and non-chiropractic providers 0% 16% 2% 1% 0% 0% 7% 1% 1% 1% 1% 0% 1% 1% 0% 4% 0% 0% 0% 2% 0% 3% 2% 0% 0% 0% 1% 4% 1%

Combined PM, initially by 
chiropractors 0% 3% 1% 3% 0% 0% 2% 2% 0% 2% 2% 1% 3% 1% 0% 6% 0% 0% 0% 1% 0% 5% 2% 0% 1% 0% 1% 4% 1%

Combined PM, initially by non-
chiropractors 0% 4% 0% 1% 1% 0% 1% 2% 0% 0% 1% 1% 1% 4% 0% 1% 0% 0% 0% 1% 1% 2% 1% 0% 0% 0% 1% 1% 1%

Exclusive non-chiropractic care 95% 42% 69% 53% 93% 96% 85% 71% 94% 86% 67% 69% 58% 66% 88% 31% 94% 94% 95% 77% 86% 49% 57% 97% 97% 72% 91% 34% 81%

Exclusive chiropractic care 0% 0% 4% 4% 0% 0% 2% 4% 2% 2% 10% 4% 10% 4% 4% 22% 2% 1% 0% 5% 0% 9% 5% 0% 0% 1% 1% 25% 2%

Chiropractic PM, medical doctor 
co-managing patient care 0% 1% 5% 14% 0% 0% 0% 4% 0% 2% 7% 6% 9% 7% 1% 11% 0% 0% 0% 2% 0% 6% 5% 0% 0% 4% 1% 13% 2%

Same-day PM from chiropractic 
and non-chiropractic providers 0% 13% 3% 1% 1% 0% 4% 1% 0% 1% 2% 1% 1% 2% 0% 5% 2% 0% 0% 2% 0% 5% 4% 0% 0% 0% 1% 3% 1%

Combined PM, initially by 
chiropractors 0% 12% 6% 9% 1% 1% 4% 10% 3% 6% 9% 11% 12% 7% 2% 25% 1% 2% 1% 9% 2% 17% 9% 2% 1% 6% 3% 16% 6%

Combined PM, initially by non-
chiropractors 5% 30% 13% 19% 3% 1% 5% 9% 1% 3% 4% 7% 10% 14% 4% 6% 2% 2% 1% 6% 11% 14% 20% 1% 1% 17% 3% 9% 6%

Regular PM use 8% 15% 9% 11% 20% 15% 9% 11% 11% 6% 10% 7% 9% 10% 6% 7% 11% 9% 22% 13% 11% 13% 11% 5% 10% 4% 10% 8% 10%

Extended PM use 29% 31% 29% 33% 26% 26% 26% 31% 30% 23% 20% 17% 21% 28% 25% 21% 22% 14% 28% 42% 26% 28% 34% 11% 23% 19% 16% 19% 26%

Key:  E&M: evaluation and management; LBP: low back pain; PM: physical medicine.

Extended PM use: % of claims by provider pattern for E&M and PM services (100%)

% of claims with multiple tax IDs for PM care, within 3 months

Table D3  Provider Involvement of Physical Medicine Care, Claims with Regular versus Extended Physical Medicine Use

Notes:  The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019. 

Claims with regular use of PM services are those that received PM treatment within six weeks after the date of injury and completed all PM services within three months. 

Claims with extended use of PM services are those that received PM treatment within six weeks after the date of injury and continued to receive PM services after three months. 

a In Pennsylvania, the employer selects providers for the first 90 days. After that, the employee may change providers without restrictions. Because of this, some workers in Pennsylvania who received non-chiropractic PM care initially and changed to a 
chiropractor after the first 90 days would be considered to have extended PM use by definition. This partially explains the results in Pennsylvania, which were somewhat different from the results in most other states.
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Measure AR CA CT DE FL GA IA IL IN KS KY LA MA MD MI MN MO NC NJ NM NV NY PAa SC TN TX VA WI
28-State 
Median

Median number of days from injury to first medical visit

Regular PM use 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 2 1 1 1 1 1 1 1

Extended PM use 1 1 1 1 1 1 1 1 1 2 1 1 2 1 1 2 1 1 1 1 1 3 1 1 1 1 1 1 1

Average number of days from injury to first medical visit

Regular PM use 3 3 3 4 3 3 4 3 3 3 3 3 4 3 3 4 3 3 3 3 3 5 3 3 3 3 4 3 3

Extended PM use 3 4 4 5 4 5 3 5 4 4 4 5 5 4 4 5 4 3 5 4 3 6 4 4 3 5 4 5 4

Median number of days from first medical visit to first PM visit

Regular PM use 4 2 3 5 3 3 3 3 5 6 7 6 6 2 2 0 4 6 4 1 1 5 4 14 3 3 9 0 4

Extended PM use 13 5 6 6 11 8 6 7 12 13 9 15 10 6 5 1 7 17 8 3 4 5 7 19 13 6 18 1 7

Average number of days from first medical visit to first PM visit

Regular PM use 9 7 6 8 8 7 6 7 9 8 13 10 9 5 6 5 7 10 7 5 6 8 7 15 8 7 12 4 7

Extended PM use 13 9 10 8 13 11 10 11 14 15 17 16 12 10 9 6 11 17 11 7 8 9 10 19 14 10 18 6 11

% of claims receiving active therapy only

Regular PM use 20% 10% 16% 6% 19% 30% 11% 22% 16% 19% 10% 6% 13% 11% 22% 10% 11% 13% 18% 3% 8% 10% 14% 19% 18% 29% 9% 9% 13%

Extended PM use 7% 7% 9% 2% 18% 19% 6% 12% 8% 10% 5% 7% 10% 6% 9% 8% 10% 10% 15% 6% 4% 5% 5% 14% 10% 20% 9% 3% 8%

% of claims receiving passive modalities only

Regular PM use 1% 1% 0% 5% 8% 5% 1% 1% 9% 2% 0% 3% 0% 2% 0% 1% 4% 3% 3% 1% 1% 3% 1% 0% 0% 0% 2% 0% 1%

Extended PM use 0% 1% 0% 2% 2% 3% 1% 1% 2% 0% 1% 4% 0% 1% 0% 0% 3% 1% 2% 1% 1% 2% 2% 1% 0% 1% 3% 1% 1%

% of claims receiving two active therapy services for every passive modality (active-passive ratio > 2)

Regular PM use 63% 58% 65% 49% 68% 77% 57% 61% 59% 64% 57% 16% 54% 41% 73% 30% 58% 82% 56% 47% 85% 49% 59% 78% 88% 82% 59% 46% 59%

Extended PM use 42% 55% 54% 36% 67% 68% 54% 54% 64% 48% 38% 23% 42% 34% 72% 23% 52% 71% 50% 30% 84% 31% 51% 72% 80% 78% 48% 33% 51%

% of claims having  15+ visits for PM services

Regular PM use 0% 0% 1% 2% 0% 0% 0% 2% 0% 0% 1% 0% 2% 3% 1% 5% 0% 1% 0% 0% 0% 3% 3% 0% 0% 0% 0% 3% 0%

Extended PM use 0% 0% 4% 3% 0% 1% 3% 6% 1% 0% 4% 1% 3% 7% 5% 15% 2% 1% 2% 2% 0% 11% 7% 0% 0% 1% 1% 10% 2%

% of claims receiving manual therapy services including chiropractic manipulative therapy

Regular PM use 29% 76% 70% 73% 47% 46% 80% 67% 57% 58% 66% 58% 72% 54% 67% 85% 65% 56% 52% 83% 79% 72% 67% 53% 47% 52% 65% 82% 66%

Extended PM use 49% 80% 81% 80% 60% 58% 86% 75% 71% 69% 77% 71% 80% 72% 80% 87% 68% 72% 63% 85% 86% 77% 79% 60% 67% 59% 67% 91% 73%

Table D4  Timing of Care and Patterns of Physical Medicine Services during Initial 6 Weeks of Care, Claims with Regular versus Extended Physical Medicine Use

Key: LBP: low back pain; PM: physical medicine.

Claims with regular use of PM services are those that received PM treatment within six weeks after the date of injury and completed all PM services within three months. 

Claims with extended use of PM services are those that received PM treatment within six weeks after the date of injury and continued to receive PM services after three months. 

Notes:  The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, 
to September 30, 2017, with detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019. 

Utilization pattern of PM services during initial 6 weeks postinjury

a In Pennsylvania, the employer selects providers for the first 90 days. After that, the employee may change providers without restrictions. Because of this, some workers in Pennsylvania who received non-chiropractic PM care 
initially and changed to a chiropractor after the first 90 days would be considered to have extended PM use by definition. This partially explains the results in Pennsylvania, which were somewhat different from the results in most 
other states.
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Measure AR CA CT DE FL GA IA IL IN KS KY LA MA MD MI MN MO NC NJ NM NV NY PAa SC TN TX VA WI
28-State 
Median

Injections, all

Regular PM use 5% 2% 5% 6% 7% 6% 4% 4% 5% 4% 3% 6% 4% 4% 3% 2% 5% 5% 8% 2% 4% 7% 4% 6% 5% 2% 5% 3% 4%

Extended PM use 38% 25% 32% 37% 32% 44% 40% 38% 49% 44% 26% 41% 22% 30% 33% 19% 47% 41% 38% 34% 38% 31% 37% 40% 41% 33% 36% 22% 37%

Injections for radicular pain

Regular PM use 3% 1% 4% 6% 4% 5% 3% 3% 3% 2% 2% 5% 2% 2% 2% 1% 3% 3% 6% 1% 2% 4% 3% 5% 3% 2% 4% 2% 3%

Extended PM use 29% 17% 22% 29% 20% 34% 29% 28% 38% 29% 20% 30% 15% 20% 25% 15% 31% 29% 30% 18% 21% 22% 28% 35% 30% 25% 27% 16% 28%

Facet injections

Regular PM use 1% 0% 1% 1% 1% 1% 1% 1% 1% 1% 0% 2% 1% 1% 0% 0% 1% 1% 2% 1% 1% 1% 1% 1% 0% 0% 1% 1% 1%

Extended PM use 22% 5% 10% 13% 9% 15% 13% 11% 15% 15% 4% 17% 8% 8% 8% 6% 6% 14% 9% 19% 10% 8% 12% 10% 8% 8% 7% 5% 10%

Trigger point injections

Regular PM use 1% 1% 1% 0% 3% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 0% 2% 1% 1% 1% 2% 3% 1% 1% 2% 0% 1% 1% 1%

Extended PM use 5% 8% 7% 6% 12% 6% 10% 8% 10% 9% 4% 4% 4% 9% 6% 2% 17% 11% 5% 14% 19% 11% 9% 5% 9% 4% 8% 4% 8%

Injections, all

Regular PM use 1% 0% 1% 1% 2% 1% 1% 1% 1% 1% 0% 1% 0% 1% 1% 1% 2% 0% 1% 1% 1% 2% 1% 0% 1% 0% 1% 1% 1%

Extended PM use 2% 0% 2% 5% 3% 2% 7% 3% 4% 1% 0% 2% 1% 2% 3% 2% 3% 2% 1% 4% 2% 5% 3% 3% 4% 1% 4% 2% 2%

Injections for radicular pain

Regular PM use 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 1% 0%

Extended PM use 0% 0% 1% 2% 0% 1% 4% 1% 3% 0% 0% 0% 1% 1% 2% 2% 2% 1% 1% 2% 0% 1% 2% 1% 2% 0% 2% 2% 1%

Facet injections

Regular PM use 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Extended PM use 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Trigger point injections

Regular PM use 1% 0% 0% 0% 2% 0% 1% 0% 0% 1% 0% 1% 0% 1% 0% 0% 1% 0% 0% 1% 1% 2% 0% 0% 1% 0% 0% 0% 0%

Extended PM use 2% 0% 1% 2% 3% 1% 2% 2% 3% 1% 0% 2% 0% 1% 0% 1% 2% 1% 1% 2% 2% 3% 1% 1% 2% 1% 2% 0% 1%

Injections, all

Regular PM use 1% 0% 2% 1% 2% 2% 2% 2% 3% 2% 1% 1% 1% 1% 1% 1% 3% 2% 3% 1% 1% 2% 2% 1% 2% 1% 2% 1% 2%

Extended PM use 9% 3% 5% 19% 7% 12% 18% 14% 26% 17% 9% 4% 4% 9% 11% 7% 21% 11% 13% 10% 11% 9% 14% 7% 14% 5% 10% 9% 10%

Injections for radicular pain

Regular PM use 1% 0% 1% 1% 1% 2% 2% 1% 2% 1% 1% 1% 0% 1% 1% 1% 1% 1% 3% 0% 1% 1% 2% 1% 1% 0% 2% 1% 1%

Extended PM use 9% 1% 4% 16% 2% 9% 15% 10% 18% 12% 7% 3% 3% 5% 8% 5% 13% 6% 10% 4% 4% 6% 10% 7% 9% 4% 8% 7% 7%

Facet injections

Regular PM use 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Extended PM use 0% 0% 0% 2% 1% 2% 2% 3% 4% 2% 0% 1% 0% 0% 0% 1% 1% 0% 2% 4% 1% 1% 2% 0% 1% 1% 1% 1% 1%

Trigger point injections

Regular PM use 0% 0% 0% 0% 1% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Extended PM use 0% 2% 1% 2% 4% 2% 1% 3% 5% 4% 2% 1% 1% 4% 2% 1% 8% 5% 1% 3% 6% 3% 2% 0% 4% 1% 2% 1% 2%

Injections, all

Regular PM use 3% 2% 4% 4% 4% 5% 2% 3% 2% 2% 2% 4% 3% 2% 1% 1% 2% 3% 5% 1% 3% 4% 2% 6% 2% 2% 4% 1% 3%

Extended PM use 35% 23% 30% 33% 27% 40% 29% 30% 36% 35% 21% 38% 20% 26% 27% 15% 35% 37% 32% 29% 30% 27% 31% 37% 30% 30% 30% 17% 30%

Injections for radicular pain

Regular PM use 2% 1% 3% 4% 3% 4% 2% 2% 1% 1% 1% 4% 2% 2% 1% 1% 1% 2% 4% 1% 2% 3% 2% 5% 2% 1% 3% 1% 2%

Extended PM use 25% 16% 20% 24% 19% 31% 19% 22% 28% 24% 16% 28% 14% 18% 19% 11% 24% 25% 25% 15% 18% 19% 23% 32% 24% 23% 23% 11% 22%

Facet injections

Regular PM use 1% 0% 1% 1% 1% 1% 1% 1% 0% 1% 0% 2% 1% 1% 0% 0% 1% 1% 1% 0% 1% 1% 1% 1% 0% 0% 1% 0% 1%

Extended PM use 22% 4% 10% 13% 9% 14% 11% 9% 13% 14% 4% 17% 8% 7% 7% 5% 6% 13% 9% 17% 9% 8% 11% 10% 7% 8% 7% 5% 9%

Trigger point injections

Regular PM use 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 0%

Extended PM use 4% 6% 6% 3% 8% 4% 7% 5% 5% 5% 3% 2% 3% 6% 5% 1% 11% 8% 4% 11% 11% 8% 7% 3% 3% 3% 6% 3% 5%

Table D5  Claim Frequency of Receiving Injections, Claims with Regular versus Extended Physical Medicine Use

Claims with regular use of PM services are those that received PM treatment within six weeks after the date of injury and completed all PM services within three months. 

Key: LBP: low back pain; PM: physical medicine.

Claims with extended use of PM services are those that received PM treatment within six weeks after the date of injury and continued to receive PM services after three months. 

Notes:  The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical 
transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019. 

% of claims receiving injections, during 18 months

% of claims receiving injections, first 6 weeks of injury

% of claims receiving injections, between 7 and 13 weeks

% of claims receiving injections, after 3 months

a In Pennsylvania, the employer selects providers for the first 90 days. After that, the employee may change providers without restrictions. Because of this, some workers in Pennsylvania who received non-chiropractic PM care initially and changed to a chiropractor after the first 
90 days would be considered to have extended PM use by definition. This partially explains the results in Pennsylvania, which were somewhat different from the results in most other states.
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TECHNICAL APPENDIX A 

STATISTICAL ANALYSIS 

In this technical appendix, we describe the statistical analysis that identifies factors associated with extended 

use of PM services and provide the full results from our analysis. We also present several sensitivity analyses 

that ensure the robustness of our main analysis.1   

STATISTICAL ANALYSIS TO IDENTIFY FACTORS ASSOCIATED WITH EXTENDED PM USE 

To identify factors that help predict the likelihood of having extended PM use, we applied logistic regressions, 

where the outcome is a dummy variable with value 1 for claims that are identified as having extended use of 

PM services and value 0 is for claims with regular use of PM services. The explanatory variables are those that 

may influence the likelihood for a LBP worker to receive PM treatment for an extended period of time. Table 

TA.A1 lists the categories of factors that may influence the likelihood of having extended PM use, and for each 

category, the variables we measured and included in the analysis.  

Here we highlight several important factors: 

 Severity indicators 

 Provider involvement and practice patterns 

 Access to care and claim management 

 Environmental factors 

 State policies and state-specific factors 

Several factors that likely influence the likelihood of having extended PM use cannot be measured based 

on the data available to us. These include patients’ pre-conditions, behavioral patterns of using medical services, 

and social determinants of health (SDOH) factors for individual workers. The pre-conditions and service 

utilization patterns for individual patients may be captured if one observes health care utilization for individuals 

prior to the current illness episode. 2 Unfortunately, we do not have these data for workers’ compensation 

claims. For the SDOH factors, we attempted to use some external data (e.g., county-level data on education, 

household income, and health insurance coverage) in our analysis. However, the high-level aggregated data did 

not provide clear and actionable insights, and we do not have claim-level data for the SDOH factors.3 
 
  

                                                           
 
1 Our research process consists of several steps, including internal seminar, internal review, and external review.   
2 There have been studies outside workers’ compensation that address this measurement issue using data that capture 
patients’ health status and patterns of health care utilization prior to the current episode of illnesses (Park, 2016; Tonelli et 
al., 2018). 
3 A number of studies provide evidence that the SDOH factors account for a large amount of differences in the patterns of 
medical care and outcomes (Hood et al., 2016; Sullivan et al., 2022). 
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Table TA.A1  Possible Factors Predicting the Likelihood of Extended Physical Medicine Use 

Factors How the Factors Are Being Addressed 

Injury characteristics and health status 

  Neuro back claims 

Neuro back claims were identified based on ICD-10 codes and how they were 
mentioned in the detailed medical transactions. See Technical Appendix A of 
the WCRI study on chiropractic care (Wang et al., 2022) for more detail. 

  Days missing work 

Claims that had more than 7 days of lost time, which is part of the DBE variables 
derived based on temporary disability benefit payment received, benefit rate, 
and waiting and retrospective periods. 

  Comorbidity 

Seven types of comorbidities were identified by checking pre-designated codes 
in the multiple ICD-10 fields, including alcohol or drug abuse, chronic pain or 
symptoms within 3 months postinjury, diabetes, obesity, psychosocial issues, 
smoking, and other lifestyle issues (e.g., lack of physical activities). We 
controlled for at least one comorbidity. The presence of multiple comorbidities 
did not add predictive power in our analysis. For more detailed information 
about the identification of comorbidities, see Technical Appendix B of the WCRI 
study on chiropractic care (Wang et al., 2022). 

  
Had certain types of injections during the 
initial 3 months of care 

The types of injections include injections for radicular pain (mainly epidural 
steroidal injections), lumbar facet injections, and trigger point injections.  
Having injections for radicular pain during the initial 3 months of treatment was 
used as a proxy for severity.  

  
Patient self-reported health status and 
social need No data for workers' compensation claims. 

  
Health status and utilization patterns of 
health services prior to injury No data for workers' compensation claims. 

Worker characteristics   

  Age Worker's age (DBE variable). 

  Gender Worker's gender (DBE variable). 

  Marital status Marital status (DBE variable). 

  Tenure with preinjury employer Job tenure in years (DBE variable). 

  Average weekly wage  Preinjury average weekly wage (DBE variable). 

  Job industry Industry group of worker's preinjury job (DBE variable). 

Claim management and access to care   

  Attorney involvement 

Attorney involvement is used as an indicator for possible disputed issues for 
individual claims. It may capture issues like pending compensability 
determination, direction of care, and issues arising during medical treatment. 
These issues may influence treatment paths for individual workers and their 
outcomes.  

  Injury reporting 
We do not have consistent data on the timing of injury reporting across the 
whole sample.  

  Access to care 

The number of days from injury to first medical visit (access to medical 
providers and issues arising from the administrative process, such as delays in 
case management, pending compensability issues).  

  PT referrals The number of days from the first medical visit to first PT (PT referrals). 

Provider factors and practice patterns   

  Provider patterns of E&M and PM services 

We had six groups of claims based on provider patterns of E&M and PM 
services, a categorization method that helps characterize provider involvement 
in delivering PM services and managing patient care using our data. These are 
mutually exclusive groups of claims, including (1) exclusive non-chiropractic 
care, (2) exclusive chiropractic care, (3) chiropractic PM with a non-chiropractor 
co-managing overall patient care, (4) same-first-day PM by chiropractors and 
non-chiropractors, (5) combined PM care initiated by chiropractors, and (6) 
combined PM care initiated by non-chiropractors. For a more detailed 
description of the claim groupings, see Wang et al. (2022).   

    continued
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Table TA.A1  Possible Factors Predicting the Likelihood of Extended Physical Medicine Use (continued) 

Factors How the Factors Are Being Addressed 

  
Multiple tax IDs for PM services in initial 3 
months 

This is to indicate whether multiple providers or health care organizations were  
involved in providing PM services during the initial 3 months. Since this variable 
was derived based on unique tax IDs, multiple providers may be understated to 
the extent that there were a few tax IDs in our data that may encompass 
multiple provider organizations. 

  
Claims with 15+ visits for PM treatment 
during initial 6 weeks 

This is to indicate whether the claim had 15 or more visits for PM services during 
the initial 6 weeks, signaling possible extended use of PM services.  

  
Practice patterns in terms of types of PM 
services provided during initial 6 weeks 

This is captured by a set of three variables: (1) whether the claim received active 
therapy only, (2) whether the claim received passive modalities only, and (3) 
whether the claim received at least 2 active therapy services for every one 
passive modality (i.e., active-to-passive ratio greater than 2). These three 
variables were used to indicate whether the pattern of PM services during the 
initial 6 weeks of PM care was consistent with treatment guidelines regarding 
the use of active therapies and passive modalities. Note that manual therapy is 
not considered a part of passive modalities in the derivation of these variables.  

  
Use of manual therapy during initial 6 
weeks 

This is a dummy variable with the value of 1 if the claim received manual 
therapy or chiropractic manipulative treatment (CMT) during the initial 6 weeks 
of PM care. 

Environmental factors that may influence workers’ care-seeking behavior and social need 

  Urban/rural area 

Urban/rural designated to the area where the worker lives, based on the Area 
Health Resource File (using ZIP code Rural-Urban Commuting Areas [RUCAs] 
geographic taxonomy, available at https://ruralhealth.und.edu/ruca).  

  Supply of physical therapists Number of physical therapists per 100,000 population. 

  Supply of chiropractors Number of licensed chiropractors per 100,000 population. 

  
Social determinants of health (SDOH) 
factors 

We attempted to use the county-level data from the American Community 
Survey (ACS) to capture some of the variables reflecting SDOH factors. These 
include % of population with college or above education, % of population 
under federal poverty line, median household income, and % of population not 
covered by health insurance. These variables were included in our analysis. 
Note that these variables are county-level aggregate data. The interpretation of 
the results was speculative and did not provide actionable information. Because 
of this, we did not include these variables in the main report, but we show the 
results in this appendix.   
Data from the 2011–2015 and 2012–2016 ACS Summary File, U.S. Census 
Bureau. % of population that is covered by health insurance data from the 
Bureau of Census’ Small Area Health Insurance Estimates (SAHIE) file. 

  Unemployment rate 

The county-level unemployment rate is based on U.S. Bureau of Labor Statistics' 
Local Area Unemployment Statistics (LAUS), available at 
https://www.bls.gov/lau/. 

State-specific policy and environmental factors (state fixed effect) 

  System features (e.g., TD benefit structure) Controlled by state fixed effect (i.e., controlled by state dummy variables). 

  

Medical management policies (e.g., 
provider choice/change, UR/pre-
authorization rules, FS and 
reimbursement rules) Controlled by state fixed effect (i.e., controlled by state dummy variables). 

  

Health care market conditions, 
concentration of occupational medical 
centers/networks Controlled by state fixed effect (i.e., controlled by state dummy variables). 

Key: DBE: Detailed Benchmark/Evaluation database; E&M: evaluation and management; FS: fee schedule; PM: physical medicine; 
PT: physical therapy; TD: temporary disability; UR: utilization review. 

 

 

Table TA.A2 provides full results from two sets of logistic regressions, based on claims with any number 

of PM visits and claims with at least three PM visits. The results for claims with any number of PM visits were 

used for our main analysis presented in Chapter 3. The analysis based on claims with at least three PM visits 
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was used to test the possible impact of controlling some unmeasured severity on the results.4  

In Table TA.A2, we provide both estimated marginal effects and estimated odds ratios to help readers 

interpret the results. The level of statistical significance is indicated by asterisks: three asterisks (***) indicate 

factors that are statistically significant at the 1 percent level, two asterisks (**) indicate statistical significance at 

the 5 percent level, and one asterisk (*) indicates statistical significance at the 10 percent level. The positive and 

negative signs of the marginal effect indicate whether the factor is associated with an increased or decreased 

likelihood of having extended PM use. For example, having a neuro back diagnosis is associated with an 

increased likelihood of having extended PM use—that is, claims with neuro back diagnoses would be more 

likely to have extended PM use, relative to those without neuro back diagnoses that would otherwise be similar. 

Male workers were less likely to have extended PM use relative to their female counterparts. However, the size 

of the effect is less intuitive because of the exponential relationship. In this case, the estimated odds ratios may 

be more intuitive. If the odds ratio is greater than 1, it means that the factor is linked to an increased likelihood 

of having extended PM use and the estimated number shows how many times more likely the claim is to have 

extended PM use. If the odds ratio is less than 1, it indicates that the factor is linked to a decreased likelihood 

of having extended PM use and the difference between 1 and the actual values shows how much, in percentage 

terms, that the factor contributes to the decreased likelihood of having extended PM use. For example, the odds 

ratio for neuro back cases is 2.42, which means that patients with neuro back diagnoses would be 2.42 times 

more likely to have extended use of PM services, relative to patients who do not have neuro back diagnoses but 

would otherwise be identical on all other factors.    

Table TA.A2 shows that the most important factors are combined PM care involving both chiropractors 

and non-chiropractors. For example, claims with combined care and PM initiated by non-chiropractors would 

be 8.93 times more likely to have extended PM use, relative to those receiving exclusive non-chiropractic PM 

care, holding all other factors constant (an estimated marginal effect of 2.189). The same estimated odds ratio 

is 7.81 after we excluded claims with only one to two PM visits (an estimated marginal effect of 2.055). In the 

main report, we only highlighted the factors in Table 3.7 that are statistically significant at the 1 percent level 

and grouped them in terms of the level of importance (i.e., the magnitude of the estimated effect). Table TA.A2 

also suggests that several provider and practice factors are associated with a decreased likelihood of having 

extended PM use, holding other factors constant. These include having practice patterns of PM services during 

the initial care that are consistent with treatment guidelines (i.e., claims with the active to passive ratio ≥ 2)5 

and having the same billing entity or provider organization (i.e., the same unique tax ID) provide PM treatment 

and pre-PT E&M services. Note that most of the billing entities we captured using the unique tax IDs are 

occupational medicine centers or provider networks that have the goal to improve care, but we cannot rule out 

that some billing entities were incorporated for financial reasons. Because of this, the effect of provider 

networks on reducing extended PM use may be understated. 
  

                                                           
 
4 This is because most claims with one to two PM visits received initial evaluation/assessment services and possibly some 
instructions for home exercises. These cases were likely less serious than those receiving PM treatment in a clinical setting 
(i.e., claims with at least three PM visits). Our data show that proportionally more claims with regular PM use had one to 
two PM visits, compared with claims with extended PM use. We excluded the claims with one to two PM visits from this 
additional analysis to further control some unmeasured severity and test whether this additional control might have 
changed the results.  
5 Guidelines encourage the use of active therapies and limit the use of passive modalities. The active-to-passive ratio we 
created was to indicate whether the practice pattern in terms of type of PM services is consistent with treatment 
guidelines.  
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Table TA.A2  Results from Logistic Regression of the Likelihood of Having Extended Physical Medicine Use 

Variable 

Claims with Any Number of PM Visits  Claims with 3+ PM Visits 

Estimated 
Marginal Effect

Estimated 
Odds Ratio    

Estimated  
Marginal Effect 

Estimated 
Odds Ratio   

Intercept -4.229  ***  -3.508  ***

Severity indicators         

Had neuro back diagnosis 0.884 2.42 ***  0.850 2.34 ***

Had more than 7 days of lost time 0.696 2.01 ***  0.621 1.86 ***

Had at least one comorbidity 0.601 1.83 ***  0.581 1.79 ***

Had manual therapy 0.073 1.08 ***  -0.037 0.96  

Type of injections received in initial 3 months        

Had injections for radicular pain 0.713 2.04 ***  0.694 2.00 ***

Had lumbar facet injections 0.696 2.01 ***  0.721 2.06 ***

Had trigger point injections 0.956 2.60 ***  0.924 2.52 ***

Worker characteristics          

Age (reference = 35–44 years of age)          

24 years or younger -0.384 0.68 ***  -0.357 0.70 ***

25–34 -0.109 0.90 ***  -0.097 0.91 ***

45–54 0.052 1.05 **  0.038 1.04  

55 years or older 0.109 1.12 ***  0.080 1.08 ***

Missing data on age -0.073 0.93   -0.024 0.98  

Male workers -0.245 0.78 ***  -0.221 0.80 ***

Marital status (reference = single)          

Married -0.020 0.98   -0.025 0.98  

Other -0.055 0.95 **  -0.068 0.93 **

Missing data on marital status -0.091 0.91 ***  -0.102 0.90 ***

Preinjury average weekly wage 0.080 1.08 ***  0.076 1.08 ***

Tenure with preinjury employer          

Less than 2 years -0.032 0.97   -0.006 0.99  

5 to 10 years 0.087 1.09 **  0.075 1.08 **

10 to 20 years 0.135 1.14 ***  0.118 1.13 ***

Over 20 years 0.058 1.06   0.046 1.05  

Missing data on tenure 0.180 1.20 ***  0.185 1.20 ***

Industry grouping (reference = manufacturing)       

Clerical and professional 0.233 1.26 ***  0.224 1.25 ***

Construction 0.024 1.02   0.034 1.04  

High-risk industry -0.054 0.95 *  -0.041 0.96  

Trade 0.034 1.03   0.043 1.04  

Low-risk industry 0.113 1.12 ***  0.111 1.12 ***

Other  0.125 1.13 ***  0.126 1.14 ***

Missing data on industry 0.060 1.06   0.041 1.04  

Attorney involvement          

1 = Attorney involved  0.960 2.61 ***  0.945 2.57 ***

Time to care          

Days from injury to first medical service 0.036 1.04 ***  0.034 1.04 ***

Days from first medical to first PM visit 0.030 1.03 ***  0.028 1.03 ***
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Table TA.A2  Results from Logistic Regression of the Likelihood of Having Extended Physical Medicine Use  
                             (continued) 

Variable 

Claims with Any Number of PM Visits  Claims with 3+ PM Visits 

Estimated 
Marginal Effect

Estimated 
Odds Ratio    Estimated  

Marginal Effect 
Estimated 

Odds Ratio   

Patterns of PM services in initial 6 weeks        

1 = had active therapeutic exercises only -0.099 0.91 ***  -0.384 0.68 ***

1 = had passive modalities only 0.293 1.34 ***  0.175 1.19 ***

1 = active-passive ratio greater than 2 
(i.e., had 2+ active PTs for every passive 
modality), 0 if no active or passive PT -0.123 0.88 ***  -0.181 0.83 ***

1 = had more than 15 visits for PM 
services 0.730 2.08 ***  0.658 1.93 ***

1 = received manual therapy 0.073 1.08 ***  -0.037 0.96  

Multiple tax IDs or provider organizations that provided PM services       

1 = involved multiple health care 
organizations or tax IDs for PM services 0.583 1.79 ***  0.468 1.60 ***

1 = same billing entities for PM services 
and pre-PM office visits -0.165 0.85 ***  -0.101 0.90 ***

Provider patterns of E&M and PM services (reference = exclusive non-chiropractic care)   

Exclusive chiropractic care 0.568 1.77 ***  0.321 1.38 ***

Chiropractic PM, non-chiropractor co-
managing -0.036 0.97   -0.148 0.86 ***

Combined PM, initiated by both 
chiropractors and non-chiropractorsa 0.449 1.57 ***  0.404 1.50 ***

Combined PM, initiated by chiropractorsb 1.602 4.96 ***  1.416 4.12 ***

Combined PM, initiated by non-
chiropractorsb 2.189 8.93 ***  2.055 7.81 ***

Other patterns 0.852 2.34 ***  0.807 2.24 ***

County-level data           

1 = rural area -0.094 0.91 *  -0.102 0.90 **

Supply of physical therapists 0.002 1.00 ***  0.002 1.00 **

Supply of chiropractors -0.002 1.00 *  -0.002 1.00  

Unemployment rate 0.010 1.01   0.007 1.01  

% of population with college education 0.991 2.70 ***  1.086 2.96 ***

% of population with less than high 
school education 0.016 1.02 ***  0.015 1.02 ***

% of population had no health insurance 1.688 5.41 ***  1.542 4.67 **

State (reference = MD)           

AR -0.256 0.78   -0.248 0.78  

CA 0.393 1.48 ***  0.471 1.60 ***

CT 0.587 1.80 ***  0.614 1.85 ***

DE 0.607 1.84 ***  0.597 1.82 ***

FL 0.172 1.19 **  0.231 1.26 ***

GA 0.175 1.19 *  0.221 1.25 **

IA 0.054 1.06   0.054 1.06  

IL 0.150 1.16 *  0.172 1.19 **
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Table TA.A2  Results from Logistic Regression of the Likelihood of Having Extended Physical Medicine Use  
                             (continued) 

Variable 

Claims with Any Number of PM Visits  Claims with 3+ PM Visits 

Estimated 
Marginal Effect

Estimated 
Odds Ratio    Estimated  

Marginal Effect 
Estimated 

Odds Ratio   

IN 0.142 1.15   0.191 1.21 *

KS -0.055 0.95   -0.020 0.98  

KY 0.104 1.11   0.128 1.14  

LA 0.404 1.50 ***  0.428 1.53 ***

MA 0.432 1.54 ***  0.423 1.53 ***

MI 0.119 1.13   0.158 1.17 *

MN 0.665 1.94 ***  0.656 1.93 ***

MO -0.270 0.76 ***  -0.228 0.80 **

NC 0.370 1.45 ***  0.411 1.51 ***

NJ -0.425 0.65 ***  -0.423 0.66 ***

NM 0.289 1.34 ***  0.323 1.38 ***

NV 0.237 1.27 **  0.336 1.40 ***

NY 0.580 1.79 ***  0.573 1.77 ***

PA 0.288 1.33 ***  0.327 1.39 ***

SC 0.545 1.73 ***  0.560 1.75 ***

TN -0.229 0.80 **  -0.238 0.79 **

TX -0.188 0.83 **  -0.181 0.83 **

VA 0.366 1.44 ***  0.383 1.47 ***

WI 0.271 1.31 ***  0.234 1.26 ***

Notes: Included are nonsurgical LBP claims with physical medicine initiated within six weeks of injury. These are medical-only and 
indemnity claims with injuries occurring from October 1, 2015, to September 30, 2017, with medical treatments received during the 
first 18 months after the date of injury, up through March 31, 2019.  
a Claims with combined PM initiated by both chiropractors and non-chiropractors are those that had chiropractors and non-
chiropractors providing PM services at the same first PM visit. Since most of these providers were associated with the same health 
care organizations or tax IDs, we consider this type of PM provider involvement as combined PM care in a coordinated setting. See 
the glossary for our definition of coordinated care. 

b Claims with combined PM care initiated either by chiropractors or by non-chiropractors are those that most likely received PM 
care in a less coordinated setting, concurrently or sequentially.  

* Difference is statistically significant at 10 percent; ** difference is statistically significant at 5 percent; *** difference is statistically 
significant at 1 percent. 

Key: E&M: evaluation and management; LBP: low back pain; PM: physical medicine; PT: physical therapy. 

 

 

Similar results were seen from the regression based on claims with at least three PM visits (Table TA.A2).  

As mentioned above, we used this analysis to check whether controlling for some unmeasured severity might 

have changed our findings on the identified factors associated with the likelihood of having extended PM use. 

Based on the results of this additional analysis, we believe that the unmeasured severity may change the 

magnitude of some effects slightly, but it is unlikely to change our findings on factors associated with extended 

PM use.  
In the logistic regression, we included a set of variables that we merged from external sources. These 

variables are county-level variables, including supplies of licensed physical therapists and chiropractors, 

rural/urban areas, population with no health insurance coverage, and unemployment rate. The results of our 

analysis show a large and statistically significant effect of the county-level percentage with a college degree and 

percentage of population with no health insurance. Although these variables have specific labels, we believe that 

these variables reflect many other SDOH factors not captured in our data, such as general health status, access 
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to health care, and health behavioral factors. Because these variables are not at the claim level, the estimated 

results are hard to interpret and unlikely to result in actionable findings; therefore, we did not include these 

county-level factors in the main report.   

SENSITIVITY ANALYSES AND RESULTS 

We ran several sensitivity tests to address some potential concerns regarding the robustness of our main 

estimates. One such concern may come from the observation that there are substantial differences in 

chiropractors’ involvement in care across the study states, and their involvement may be correlated with state 

policies governing provider choice. In the previous study on chiropractic care, we found that in states where 

employers or insurers control the selection of providers, few chiropractors were involved in workers’ 

compensation health care (Wang et al., 2022). As a result, we focused on 16 of the 28 states where chiropractic 

care was prevalent to examine provider patterns of E&M and PM care and outcomes. Provider choice laws may 

also influence how providers are involved in care in terms of multiple providers providing PM services to the 

same patient. For example, in a state with employer control, the employer or insurer may have their own 

provider network and direct their workers to receive PM care within the same network. With these differences, 

one may be concerned that provider involvement in care may be different and have different impacts on the 

likelihood of having extended PM use, in response to differences in the regulatory environment. Also, in a state 

with employer control, chiropractors may not play as large a role in influencing the patterns of care as 

chiropractors in states where workers can choose their providers and frequently involve chiropractors in care. 

To check the potential differences in the estimates, we ran the same logistic regression of extended PM use 

separately for states with employer control of provider selection versus states with employee choice and for 

states with and without frequent chiropractor involvement. Table TA.A3 provides test results on the estimates 

of the variables related to patterns of provider involvement and multiple PM providers.    

For states with employee choice of providers, having multiple health care organizations or unique tax IDs 

for PM care was associated with an increased likelihood of having extended PM use, but the magnitude tended 

to be slightly smaller, compared with the results for states with employer control. Similar results were seen for 

states with frequent chiropractic care (i.e., more than 5 percent of claims receiving chiropractic care).  

Claims with chiropractic PM with non-chiropractors co-managing care may be an exception. Table TA.A3 

suggests that in states with employer control, workers with chiropractic PM co-managed by non-chiropractors 

would be more likely to have extended PM use, relative to exclusive non-chiropractic PM care, with an odds 

ratio of 1.48 (statistically significant at the 1 percent level). By contrast, in states where workers can choose, 

claims with PM care provided by chiropractors but co-managed by non-chiropractors were associated with a 

decreased likelihood of having extended PM use (an odds ratio of 0.88, statistically significant at the 5 percent 

level).   

Based on the test results, we concluded that the differences in state policy environment did not change the 

major findings on the identified factors associated with extended PM use and their relative importance in terms 

of the magnitude of impact. The results highlighted in the main report are the average effect of individual 

factors, with a narrow range for the estimates depending on state-specific environment. 
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Estimated
Marginal Effect

Estimated 
Odds Ratio

Estimated 
Marginal Effect

Estimated 
Odds Ratio

Estimated 
Marginal Effect

Estimated 
Odds Ratio

Estimated 
Marginal Effect

Estimated 
Odds Ratio

Estimated 
Marginal Effect

Estimated 
Odds Ratio

Provider involvement in care

1 = involved multiple tax IDs for physical 
medicine services 0.583 1.79 *** 0.786 2.19 *** 0.498 1.65 *** 0.726 2.07 *** 0.549 1.73 ***

1 = same billing entities for PM services 
and pre-PM office visits -0.165 0.85 *** -0.236 0.79 *** -0.140 0.87 *** -0.263 0.77 *** -0.124 0.88 ***

Exclusive chiropractic care 0.568 1.77 *** 0.724 2.06 *** 0.488 1.63 *** 0.701 2.02 *** 0.506 1.66 ***

Chiropractic PM, non-chiropractor co-
managing -0.036 0.97  0.390 1.48 *** -0.123 0.88 ** -0.013 0.99  -0.072 0.93  

Combined PM, initiated by both 

chiropractors and non-chiropractorsa
0.449 1.57 *** 0.746 2.11 *** 0.433 1.54 *** 0.979 2.66 *** 0.427 1.53 ***

Combined PM, initiated by 

chiropractorsb
1.602 4.96 *** 1.312 3.71 *** 1.633 5.12 *** 1.203 3.33 *** 1.604 4.97 ***

Combined PM, initiated by non-

chiropractorsb
2.189 8.93 *** 2.127 8.39 *** 2.198 9.01 *** 1.740 5.69 *** 2.215 9.16 ***

Other patterns 0.852 2.34 *** 1.161 3.19 *** 0.821 2.27 *** 1.519 4.57 *** 0.787 2.20 ***

Patterns of PM services in initial 6 weeks

1 = had more than 15 visits for PM 
services 0.730 2.08 *** 0.699 2.01 *** 0.739 2.09 *** 0.749 2.12 *** 0.724 2.06 ***

1 = received manual therapy 0.073 1.08 *** 0.200 1.22 *** -0.045 0.96  0.185 1.20 *** -0.012 0.99  

Table TA.A3  Sensitivity Tests—Possible Differences in the Estimates of Factors Related to Provider Involvement in Care

States where Workers Have the 
Right to Choose Providers

12 States with Infrequent 
Chiropractic Care

16 States with Frequent 
Chiropractic Care

Provider patterns of E&M and PM services (reference = exclusive non-chiropractic care)

Notes: Included are nonsurgical LBP claims with physical medicine initiated within six weeks of injury. These are medical-only and indemnity claims with injuries occurring from October 1, 2015, to September 30, 2017, with medical 
treatments received during the first 18 months after the date of injury, up through March 31, 2019. 

Key: E&M: evaluation and management; LBP: low back pain; PM: physical medicine.

Regression Results Used in Report
States Where Employers or 

Insurers Control the Selection of 
Providers

a Claims with combined PM initiated by both chiropractors and non-chiropractors are those that had chiropractors and non-chiropractors providing PM services on the same first PM visit. Since most of these providers were associated with 
the same health care organizations or tax IDs, we consider this type of PM provider involvement as combined PM care in a coordinated setting. See the glossary for our definition of coordinated care.

b Claims with combined PM care initiated either by chiropractors or by non-chiropractors are those that most likely received PM care in a less coordinated setting, concurrently or sequentially. 

Variable

* Difference is statistically significant at 10 percent; ** difference is statistically significant at 5 percent; *** difference is statistically significant at 1 percent.
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We also ran the same logistic regressions for LBP claims with physical medicine that did not involve 

chiropractors in care (Table TA.A4). Since we focused on claims with non-chiropractic care, we dropped the 

set of variables capturing provider involvement for PM care from the analysis. The results of the sensitivity 

analysis identified the same set of factors predicting the likelihood of having extended PM use, including 

severity indicators, practice patterns during the initial six weeks of PM care, attorney involvement, and same 

billing entities. The only noticeable difference is that the size of the effect of multiple providers for PM care 

became larger after excluding claims with chiropractic care—the odds ratio was 1.79, as reported in Table 

TA.A2 for claims with or without chiropractic care, and the same figure was 2.41 after excluding claims with 

chiropractic care.     

 

Table TA.A4  Factors Predicting the Likelihood of Having Extended Physical Medicine Use, Claims Receiving  
                             Non-Chiropractic Care 

Variable 
Claims with Any Number of PM Visits  Claims with 3+ PM Visits 

Estimated 
Marginal Effect

Estimated 
Odds Ratio   

Estimated  
Marginal Effect 

Estimated 
Odds Ratio

  

Intercept -4.285  ***  -3.210  ***

Severity indicators         

Had neuro back diagnosis 0.918 2.50 ***  0.878 2.41 ***

Had more than 7 days of lost time 0.720 2.05 ***  0.645 1.91 ***

Had at least one comorbidity 0.581 1.79 ***  0.557 1.75 ***

Had manual therapy 0.120 1.13 ***  0.022 1.02  

Type of injections received in initial 3 months       

Had injections for radicular pain 0.730 2.08 ***  0.707 2.03 ***

Had lumbar facet injections 0.740 2.10 ***  0.756 2.13 ***

Had trigger point injections 0.924 2.52 ***  0.889 2.43 ***

Worker characteristics          

Age (reference = 35–44 years of age)         

24 years or younger -0.340 0.71 ***  -0.308 0.74 ***

25–34 -0.095 0.91 ***  -0.084 0.92 ***

45–54 0.076 1.08 **  0.060 1.06 *

55 years or older 0.149 1.16 ***  0.116 1.12 ***

Missing data on age -0.109 0.90   -0.061 0.94  

Male workers -0.261 0.77 ***  -0.239 0.79 ***

Marital status (reference = single)          

Married -0.030 0.97   -0.029 0.97  

Other -0.056 0.95 *  -0.070 0.93 **

Missing data on marital status -0.110 0.90 ***  -0.122 0.89 ***

Preinjury average weekly wage 0.081 1.08 ***  0.076 1.08 ***

Tenure with preinjury employer          

Less than 2 years -0.072 0.93 **  -0.046 0.96  

5 to 10 years 0.071 1.07 *  0.057 1.06  

10 to 20 years 0.125 1.13 ***  0.111 1.12 ***

Over 20 years 0.034 1.04   0.019 1.02  

Missing data on tenure 0.127 1.14 ***  0.135 1.15 ***

         continued
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Table TA.A4  Factors Predicting the Likelihood of Having Extended Physical Medicine Use, Claims Receiving  
                             Non-Chiropractic Care (continued) 

Variable 

Claims with Any Number of PM Visits  Claims with 3+ PM Visits 

Estimated 
Marginal Effect

Estimated 
Odds Ratio   

Estimated  
Marginal Effect 

Estimated 
Odds Ratio

  

Industry grouping (reference = manufacturing)           

Clerical and professional 0.209 1.23 ***  0.202 1.22 ***

Construction -0.020 0.98   -0.002 1.00  

High-risk industry -0.087 0.92 **  -0.069 0.93 *

Trade 0.048 1.05   0.064 1.07  

Low-risk industry 0.080 1.08 *  0.082 1.09 **

Other  0.145 1.16 ***  0.147 1.16 ***

Missing data on industry -0.040 0.96   -0.050 0.95  

Attorney involvement          

1 = Attorney involved  0.923 2.52 ***  0.909 2.48 ***

Time to care          

Days from injury to first medical 
service 0.034 1.03 ***  0.031 1.03 ***

Days from first medical to first PM 
visit 0.034 1.04 ***  0.031 1.03 ***

Patterns of PM services in initial 6 weeks        
1 = had active therapeutic 
exercises only -0.039 0.96   -0.662 0.52 ***

1 = had passive modalities only 0.335 1.40 ***  0.221 1.25 ***

1 = active-passive ratio greater 
than 2 (i.e., had 2+ active PTs for 
every passive modality), 0 if no 
active or passive PT -0.169 0.85 ***  -0.229 0.80 ***
1 = had more than 15 visits for PM 
services 0.873 2.40 ***  0.780 2.18 ***

1 = received manual therapy 0.120 1.13 ***  0.022 1.02  

Multiple tax IDs or provider organizations that provided PM services           
1 = involved multiple health care 
organizations or tax IDs for PM 
services 0.879 2.41 ***  0.725 2.06 ***
1 = same billing entities for PM 
services and pre-PM office visits -0.158 0.85 ***  -0.088 0.92 ***

County-level data           

1 = rural area -0.104 0.90 *  -0.099 0.91  

Supply of physical therapists 0.001 1.00 *  0.001 1.00  

Supply of chiropractors -0.003 1.00 **  -0.003 1.00 **

Unemployment rate 0.009 1.01   0.006 1.01  

% of population with college 
education 1.117 3.06 ***  1.174 3.23 ***

% of population with less than 
high school education 0.020 1.02 ***  0.018 1.02 ***

% of population had no health 
insurance 0.987 2.68   0.750 2.12  

State (reference = MD)            

AR -0.297 0.74 *  -0.293 0.75 *

CA 0.347 1.42 ***  0.407 1.50 ***

CT 0.413 1.51 ***  0.443 1.56 ***

DE 0.419 1.52 **  0.376 1.46 **

FL 0.138 1.15   0.201 1.22 **

         continued
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Table TA.A4  Factors Predicting the Likelihood of Having Extended Physical Medicine Use, Claims Receiving  
                             Non-Chiropractic Care (continued) 

Variable 

Claims with Any Number of PM Visits  Claims with 3+ PM Visits 

Estimated 
Marginal Effect

Estimated 
Odds Ratio   

Estimated  
Marginal Effect 

Estimated 
Odds Ratio

  

GA 0.152 1.17   0.204 1.23 *

IA 0.155 1.17   0.174 1.19  

IL 0.145 1.16   0.159 1.17 *

IN 0.069 1.07   0.114 1.12  

KS 0.047 1.05   0.077 1.08  

KY -0.065 0.94   -0.047 0.95  

LA 0.330 1.39 **  0.346 1.41 **

MA 0.311 1.37 ***  0.303 1.35 ***

MI 0.048 1.05   0.084 1.09  

MN 0.530 1.70 ***  0.606 1.83 ***

MO -0.290 0.75 ***  -0.259 0.77 **

NC 0.334 1.40 ***  0.385 1.47 ***

NJ -0.507 0.60 ***  -0.510 0.60 ***

NM 0.334 1.40 ***  0.369 1.45 ***

NV 0.168 1.18   0.273 1.31 **

NY 0.425 1.53 ***  0.403 1.50 ***

PA 0.098 1.10   0.141 1.15  

SC 0.525 1.69 ***  0.547 1.73 ***

TN -0.217 0.81 **  -0.215 0.81 **

TX -0.596 0.55 ***  -0.595 0.55 ***

VA 0.299 1.35 ***  0.317 1.37 ***

WI 0.036 1.04   0.045 1.05  

Notes: Included are nonsurgical LBP claims with physical medicine initiated within six weeks of injury. These are medical-only and 
indemnity claims with injuries occurring from October 1, 2015, to September 30, 2017, with medical treatments received during 
the first 18 months after the date of injury, up through March 31, 2019.  

* Difference is statistically significant at 10 percent; ** difference is statistically significant at 5 percent; *** difference is statistically 
significant at 1 percent. 

Key: LBP: low back pain; PM: physical medicine; PT: physical therapy. 
 

 
Also note that there were more than 10 percent of claims with extended PM use that had only one or two 

PM visits, representing nearly 3 percent of all LBP claims with PM services. In the main report, we cautioned 

the reader that we may have over-identified cases with extended PM use. We tested how this over-identification 

may have affected the results of our main analysis. Table TA.A5 and TA.A6 provide the test results in 

comparison with the results from our main analysis on adjusted costs and outcomes (TA.A5) and the key factors 

associated with the likelihood of extended PM use (TA.A6). The test results did not change the major findings 

from our main analysis. 
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Table TA.A5  Utilization of Medical Services, Costs, and Duration of Temporary Disability, Claims with Regular 
                             versus Extended PM Use—Sensitivity Test Excluding Claims That Had Only 1–2 PM Visits after  
                             3 Months  

Measure 
Adjusted Results (all claims)a   Adjusted Results (claims with 3+ PM 

visits after 3 months)a 

Regular PM Useb Extended PM Usec   Regular PM Useb Extended PM Usec 

Number of claims       

Costs and outcomes   
Medical costs $2,503 $6,554 $2,458 $7,073

Indemnity payments $1,726 $5,055 $1,659 $5,287

TD duration in weeks 2.7 6.0 2.6 6.2

Payments for PM services $961 $2,930 $950 $3,305

Payments for non-PM medical services $1,554 $3,661 $1,513 $3,881

% of medical payments for PM 38% 44% 39% 46%

% received opioid prescriptions 14% 21% 14% 22%

% received MRI 19% 47% 18% 49%

% received pain management 
injections 6% 17% 6% 18%

Notes: The underlying data include nonsurgical LBP claims with physical medicine treatment initiated within six weeks of injury. 
These are medical-only and indemnity claims representing injuries occurring from October 1, 2015, to September 30, 2017, with 
detailed medical transactions for the first 18 months of treatment from the date of injury, up through March 31, 2019.  

a The adjustments were made based on a statistical analysis that controlled for various factors to hold constant differences in 
severity indicators, worker characteristics, provider patterns and practices, county-level environmental factors, and state-specific 
factors.  
b Claims with regular PM use are those that received PM treatment within six weeks after the date of injury and completed all PM 
services within three months of injury.  
c Claims with extended PM use are those that received PM treatment within six weeks after the date of injury and continued to 
receive PM services after three months of injury. 

Key: LBP: low back pain; MRI: magnetic resonance imaging; PM: physical medicine; TD: temporary disability. 

 
 
 
  

61
copyright © 2023 workers compensation research institute

F A C T O R S   A S S O C I A T E D   W I T H   E X T E N D E D   U S E   O F   P M   S E R V I C E S   F O R   W O R K E R S   W I T H   L O W   B A C K   P A I N_______________________________________________________________________________________________



 
 
 

Table TA.A6  Possible Changes in the Estimates of Factors Related to Provider Involvement in Care— 
                             A Sensitivity Test Excluding Claims That Had Only 1 or 2 PM Visits after 3 Months 

Variable 

Regression Results Used in Report  
Excluding Claims That Had Only  

1–2 PM Visits after 3 Months 

Estimated
Marginal Effect

Estimated 
Odds Ratio    

Estimated  
Marginal Effect 

Estimated 
Odds Ratio   

Provider involvement in care 

1 = involved multiple tax IDs for physical 
medicine services 0.583 1.79 ***  0.556 1.74 *** 

1 = same billing entities for PM services and 
pre-PM office visits -0.165 0.85 ***  -0.180 0.84 *** 

Provider patterns of E&M and PM services (reference = exclusive non-chiropractic care) 

Exclusive chiropractic care 0.568 1.77 ***  0.351 1.42 *** 

Chiropractic PM, non-chiropractor co-
managing -0.036 0.97    -0.136 0.87 ** 

Combined PM, initiated by both chiropractors 
and non-chiropractorsa 0.449 1.57 ***  0.451 1.57 *** 

Combined PM, initiated by chiropractorsb 1.602 4.96 ***  1.692 5.43 *** 

Combined PM, initiated by non-chiropractorsb 2.189 8.93 ***  2.313 10.10 *** 

Other patterns 0.852 2.34 ***  0.977 2.66 *** 

Patterns of PM services in initial 6 weeks          

1 = had more than 15 visits for PM services 0.730 2.08 ***  0.709 2.03 *** 

1 = received manual therapy 0.073 1.08 ***  0.085 1.09 *** 

Notes: Included are nonsurgical LBP claims with physical medicine initiated within six weeks of injury. These are medical-only and 
indemnity claims with injuries occurring from October 1, 2015, to September 30, 2017, with medical treatments received during the 
first 18 months after the date of injury, up through March 31, 2019.  

a Claims with combined PM initiated by both chiropractors and non-chiropractors are those that had chiropractors and non-
chiropractors providing PM services on the same first PM visit. Since most of these providers were associated with the same health 
care organizations or tax IDs, we consider this type of PM provider involvement as combined PM care in a coordinated setting. See 
the glossary for our definition of coordinated care. 

b Claims with combined PM care initiated either by chiropractors or by non-chiropractors are those that most likely received PM care 
in a less coordinated setting, concurrently or sequentially.  

* Difference is statistically significant at 10 percent; ** difference is statistically significant at 5 percent; *** difference is statistically 
significant at 1 percent. 

Key: E&M: evaluation and management; LBP: low back pain; PM: physical medicine. 
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TECHNICAL APPENDIX B 

PHYSICAL MEDICINE AFTER SIX WEEKS 

In the main report, we focused on LBP claims with PM services initiated within six weeks after the date of injury 

to examine extended PM use—its factors and outcomes. Among LBP claims receiving PM services, 13 percent 

had PM treatment initiated after six weeks postinjury. These claims may have had PM treatment late for 

different reasons, following different treatment paths. We did not include these claims in the main report that 

focuses on comparing claims with regular and extended use of PM services. However, these claims had 

experience as part of PM care. In this appendix, we present the same set of data as presented in the main report 

for LBP claims with PM treatment initiated after six weeks postinjury. For comparison, we also provide data 

for claims with PM treatment initiated within six weeks of injury, regardless of whether they had extended or 

regular PM use. The intention was to compare patterns and outcomes between “early” and “late” PM care, 

which helps to focus on some front-end claim management and access-to-care issues. 

Table TA.B1 compares the characteristics of LBP workers and their claims between the within-six-weeks 

and after-six-weeks groups. On average, the claims with PM after six weeks were more likely to have neuro back 

and underlying comorbid conditions, and more likely to receive injections for radicular pain, compared with 

the claims with PM initiated within six weeks. Proportionally more workers in the after-six-weeks group 

experienced more than seven days of lost time. Claims in the after-six-weeks group were more likely to involve 

an attorney (19 percent of claims versus 9 percent in the within-six-weeks group). The higher rate of attorney 

involvement for the late PM group may be partially due to pending compensability issues or issues related to 

care coordination. Note that worker characteristics were quite similar between the two groups, although 

workers in the after-six-weeks group tended to be female and slightly older. 
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Table TA.B1  Characteristics of Workers and Low Back Pain Claims, Claims with Physical Medicine Initiated  
                            within 6 Weeks versus after 6 Weeks Postinjury   

Measure 
Claims with PM Initiated within 

6 Weeks of Injury 
Claims with PM Initiated after  

6 Weeks of Injury 

Number of claims 103,531 16,127 

Severitya     

% with nerve involvement 25% 41% 

% with more than 7 days of lost time 33% 43% 

% had at least one comorbidity 3.8% 7.4% 

% had injections for radicular pain within 3 months 1.8% 2.6% 

Worker characteristics     

Age 41 43 

% female 40% 43% 

% married 27% 28% 

Average weekly wage $717 $715 

Average tenure in years 6.1 6.0 

Industry grouping 0   

Manufacturing 14% 14% 

Construction 7% 8% 

Clerical and professional 7% 8% 

High-risk industry 29% 26% 

Trade 21% 21% 

Low-risk industry  15% 15% 

Other 7% 6% 

Missing data 0.4% 0.5% 

Attorney involvement     

% with attorney involvement 9% 19% 

Notes: Included are nonsurgical LBP claims that received physical medicine services. These are medical-only and indemnity 
claims representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical transaction data for 
the first 18 months of medical treatment, up through March 31, 2019.  
a Among these severity variables, nerve involvement was identified using ICD-10 codes in the billing data for the initial six 
months of treatment (Wang, Mueller, and Lea, 2019a). ICD-10 codes were also used to identify claims with any comorbidities 
over the entire treatment period (Wang, Mueller, and Lea, 2020). In this study, we derived an additional variable (injections for 
radicular pain) to indicate likely nerve involvement within the first three months. 

Key: ICD: International Classification of Diseases; LBP: low back pain; PM: physical medicine. 

  

 

Table TA.B2 describes differences in the timing to medical care and PM treatment as well as the utilization 

patterns of PM services. As TA.B2 shows, claims in the after-six-weeks group experienced a much longer wait 

for PM services. On average, workers waited for 91 days to receive PM services from the date of injury, the 

result of a combination of a late start for medical care (24 days from the date of injury to the date of first medical 

visit) and possible barriers to access to PM treatment (62 days from the first medical visit to the first PM visit). 

By contrast, workers in the within-six-weeks group took about two weeks to start PM treatment, one week after 

the initial medical visit.  

The longer wait for initial medical care may be due to issues with injury reporting, pending compensability, 

and direction and coordination of care. Longer waits for PM treatment could be due to issues with the 

availability and access to PM facilities outside physician offices, especially for physicians who are not affiliated 
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with an occupational medicine center/clinic. Table TA.B2 shows that 28 percent of the claims in the after-six-

weeks group had the same tax ID for PM services and pre-PM visits for evaluation and management, an 

indicator for internal referrals, which was much lower than that for claims with PM within six weeks (47 

percent). A considerable delay in receiving PM treatment could also reflect late PM referrals.1  

Table TA.B2 shows that the average number of PM visits was 12.2 per claim for the after-six-weeks group, 

slightly higher than 10.5 visits for claims in the within-six-weeks group. Proportionally more claims in the after-

six-weeks group had 18 or more visits for PM treatment (21 percent versus 16 percent). The after-six-weeks 

group had considerably longer duration of PM treatment (94 days versus 66 days per claim). The utilization 

patterns of different types of PM services were not drastically different between the two groups.      

 

Table TA.B2  Utilization and Practice Patterns of Physical Medicine Services, Claims with Physical Medicine 
                            Initiated within 6 Weeks versus after 6 Weeks Postinjury   

Measure Claims with PM Initiated within 
6 Weeks of Injury 

Claims with PM Initiated after  
6 Weeks of Injury 

Number of LBP claims 103,531 16,127 

Days from injury to first medical visit 4 24 

Days from first medical to first PM visit 8 62 

Days from injury to first PM visit 13 91 

Number of PM visits per claim 10.5 12.2 

Number of PM episodes 1.2 1.4 

Duration of PM in days 66 94 

% of claims with 1–2 PM visits 16% 12% 

% of claims with >18 PM visits 16% 21% 

% received active therapy 90% 93% 

% received manual therapy services 71% 72% 

% SBE for E&M visit(s) and first PM visit 47% 28% 

% involving multiple billing entities for PM care 14% 10% 

Notes: Included are nonsurgical LBP claims that received physical medicine services. These are medical-only and indemnity 
claims representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical transaction data for 
the first 18 months of medical treatment, up through March 31, 2019.  

Key: E&M: evaluation and management; LBP: low back pain: PM: physical medicine; SBE: same billing entity. 

 

 

  Table TA.B3 shows patterns of provider involvement for PM treatment and managing overall patient 

care, based on the categorization we established in the previous study on patterns and outcomes of chiropractic 

care (Wang et al., 2022). The table shows that fewer claims in the after-six-weeks group received exclusive 

chiropractic care and proportionally more claims had PM services provided by non-chiropractors. This is 

consistent with the practice pattern of chiropractors in that most chiropractors perform manual therapy and 

provide instructions for exercises during initial visits.   
  
                                                           
 
1 There are several possible reasons for late PM referrals. For example, some physicians may practice with a watchful-
waiting approach and refer the patient for PM treatment when low back pain persists. Late PM referral may also be due to 
uncertain diagnoses regarding the nature of low back pain and more time spent on additional diagnostic tests and other 
services to determine appropriate treatment paths. It is also possible, but infrequent in our data, that severe low back pain 
prevented the patient from receiving PM services, especially active therapeutic exercises. 
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Table TA.B3  Patterns of Provider Involvement in Care, Claims with Physical Medicine Initiated within   
                            6 Weeks versus after 6 Weeks Postinjury   

Measure Claims with PM Initiated 
within 6 Weeks of Injury 

Claims with PM Initiated after 
6 Weeks of Injury 

Number of LBP claims 103,531 16,127 

Provider patterns of E&M and PM care     

Exclusive non-chiropractic care 78% 84% 

Exclusive chiropractic care 5% 1% 

Chiropractic PM, non-chiropractor co-managing 5% 3% 

Same-day PM (likely in an interdisciplinary setting) 5% 2% 

Combined PM care, chiropractors were first providers 3% 3% 

Combined PM care, non-chiropractors were first providers 5% 5% 

Other patterns 0% 1% 

Notes: Included are nonsurgical LBP claims that received physical medicine services. These are medical-only and indemnity claims 
representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical transaction data for the first 
18 months of medical treatment, up through March 31, 2019.  

Key: E&M: evaluation and management; LBP: low back pain; PM: physical medicine. 

 

 

Table TA.B4 describes the use of injections overall and by type over the 18-month period and over different 

periods of treatment. Overall, proportionally more claims in the after-six-weeks group received injections than 

claims in the within-six-weeks group (20 percent versus 10 percent). For claims with late PM after six weeks, 

15 percent had injections for radicular pain, an indicator of nerve involvement, which was double of that for 

claims with PM within six weeks. This may suggest that some workers had severe low back pain involving nerves 

that needed to be treated differently. However, when looking at the utilization of injections within three 

months, we did not see a substantial difference in the frequency of claims receiving injections or receiving 

injections for radicular pain—1.4 percent of LBP claims in the after-six-weeks group had injections in the initial 

six weeks and 3.6 percent had injections between 7 and 13 weeks. The numbers were only slightly higher than 

those for the within-six-weeks group. Most pain management injections were provided after three months of 

injury.  

As Table TA.B4 shows, most of the claims received injections after three months (18 percent in the after-

six-weeks group compared with 8 percent in the within-six-weeks group). Claims with late PM after six weeks 

were more likely to have injections for radicular pain—13 percent had injections for radicular pain, compared 

with 6 percent for claims with PM within six weeks of injury.  
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Table TA.B4  Utilization Patterns of Injections, Claims with Physical Medicine Initiated within 6 Weeks  
                             versus after 6 Weeks Postinjury   

Measure 
Claims with PM Initiated in 

6 Weeks of Injury 
Claims with PM Initiated after  

6 Weeks of Injury 

Number of LBP claims 103,531 16,127 

Injections during 18 months     

% had injections 10% 20% 

% had injections for radicular pain (e.g., epidural steroids) 7% 15% 

% had lumbar facet injections 2% 5% 

% had trigger point injections 3% 4% 

Initial 6 weeks: % of claims receiving injections, all and by type 

% had injections 1.0% 1.4% 

% had injections for radicular pain (e.g., epidural steroids) 0.3% 0.7% 

% had lumbar facet injections 0.0% 0.1% 

% had trigger point injections 0.7% 0.8% 

Between 7 and 13 weeks: % of claims receiving injections, all and by type 

% had injections 3% 4% 

% had injections for radicular pain (e.g., epidural steroids) 2% 3% 

% had lumbar facet injections 0% 0% 

% had trigger point injections 1% 1% 

After 3 months: % of claims receiving injections, all and by type 

% had injections 8% 18% 

% had injections for radicular pain (e.g., epidural steroids) 6% 13% 

% had lumbar facet injections 2% 4% 

% had trigger point injections 1% 3% 

Notes: Included are nonsurgical LBP claims that received physical medicine services. These are medical-only and indemnity 
claims representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical transaction data for 
the first 18 months of medical treatment, up through March 31, 2019.  

Key: LBP: low back pain; PM: physical medicine. 

 

In a previous report on the early timing of PM treatment and outcomes (Wang, Mueller, and Lea, 2021), 

we concluded that for workers with LBP-only injures for which PM treatment is indicated, early physical 

medicine within 14 days is associated with a lower utilization of medical services, lower medical costs, and 

shorter duration of temporary disability. Since we are comparing LBP claims with physical medicine within 

and after six weeks, we ran a similar analysis that adjusts for various factors influencing timing and outcomes 

of physical medicine.2 Table TA.B5 presents unadjusted and adjusted results for LBP claims that received 

physical medicine after six weeks of injury relative to those that received physical medicine within six weeks.   
On average, claims with late physical medicine after six weeks had higher costs and longer TD duration. 

The payments for PM services were similar between the within-six-weeks and after-six-weeks groups, but 

payments for other medical services were higher for the after-six-weeks group. The utilization of other medical 

services (e.g., opioid prescriptions, MRI, and injections) were also slightly higher for the later PM group when 

compared with the within-six-weeks group.  

                                                           
 
2 This is the same analysis we used for the adjusted results for claims with PM initiated within six weeks that were 
identified as regular versus extended use of PM services.  
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Table TA.B5  Utilization of Medical Services, Costs, and Duration of Temporary Disability, Claims with  
                             Physical Medicine Initiated within 6 Weeks versus after 6 Weeks Postinjury   

Measure 

Unadjusted Results  Adjusted Resultsa 

Claims with PM 
Initiated within 6 
Weeks of Injury 

Claims with PM 
Initiated after 6 
Weeks of Injury 

  
Claims with PM 

Initiated within 6 
Weeks of Injury 

Claims with PM 
Initiated after 6 
Weeks of Injury 

Number of claims 103,531 16,127     

Costs and outcomes   
Medical costs $3,709 $5,605 $3,843 $4,557 

Indemnity payments $3,368 $6,892 $3,441 $4,454 

Weeks of TD 4.3 8.9 4.6 5.5 

Payments for PM services $1,464 $1,701 $1,483 $1,586 

Payments for non-PM medical 
services $2,245 $3,903 $2,352 $3,006 

% of medical payments for PM 39% 30% 39% 35% 

% received opioid prescriptions 16% 24% 17% 19% 

% received MRI 26% 48% 28% 35% 

% received pain management 
injections 10% 20% 11% 13% 

Notes: Included are nonsurgical LBP claims that received physical medicine services. These are medical-only and indemnity claims 
representing injuries occurring from October 1, 2015, to September 30, 2017, with detailed medical transaction data for the first 
18 months of medical treatment, up through March 31, 2019.  

a The adjustments were made based on a statistical analysis that controlled for various factors to hold constant the differences in 
severity indicators, worker characteristics, provider patterns and practices, county-level environmental factors, and state-specific 
factors. The variables that capture practice patterns of PM services during the initial six weeks are all missing for claims with PM 
after six weeks and therefore are not included for the adjustments. See Technical Appendix A for a description of these variables.  

Key: MRI: magnetic resonance imaging; PM: physical medicine; TD: temporary disability. 
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GLOSSARY 

coordinated care: The term is used in this report to indicate claims that had PM treatment initiated by both 

chiropractors and non-chiropractors at the same first PM visit. In the more detailed data review, we 

observed that these claims with same-first-day PM by both chiropractors and non-chiropractors 

often received PM services from the same tax IDs. This suggests that the chiropractors and non-

chiropractors who provided PM services during the same first visit were affiliated with the same 

health care organizations.   

low back pain claims with nerve involvement: The claims we identified based on the ICD-10 codes that had 

low back conditions being treated as a predominant condition and had at least one diagnosis 

indicating pain radiating down to the leg or neurological findings. These are the claims that did not 

have red flag conditions, such as tumors, infectious diseases, fractures, and dislocations. Also 

referred to as neuro back claims. 

low back pain only claims: The claims we identified using the ICD-10 codes that had low back pain being 

treated as a predominant condition, but did not have any mention of radiating leg pain or 

neurological findings. Claims with red flag conditions, such as tumors, infectious diseases, fractures, 

and dislocations, were excluded from this study.  

managed care organization (MCO): Refers to a health care provider or a group or organization that offers 

managed care health plans. Managed care is a health care delivery system organized to manage cost, 

utilization, and quality. It is a health care organization that contracts with payors (insurers or self-

insured employers) to deliver health care using a specific provider network and specific health care 

products. MCOs often have their own utilization review and dispute resolution systems, and many 

states have different regulations for MCOs.      

medical treatment guidelines: Also known as clinical guidelines or practice guidelines, which are documents 

intended to be used for guiding medical decision making by providing criteria regarding diagnosis 

and medical treatment. In this study, we focus on medical treatment guidelines that have been 

adopted by a state with the intention of providing a uniform set of clinical standards for medical 

providers and utilization review professionals, with or without an enforcement mechanism.  

non-chiropractors: Also referred to as non-chiropractic PM providers, which include all other PM providers 

other than chiropractors. Most of the non-chiropractic PM providers are physical therapists, based 

on our data review of sources that provided us more detailed information about provider specialties. 

We did not further differentiate provider types because more detailed provider specialty data were 

not consistently populated in our data and the percentage of non-chiropractors who were not 

physical therapists was small. More discussion of our provider grouping can be found in Wang et al. 

(2022).  

physical medicine (PM) services: Consists of physical modalities (often referred to as passive physical 

therapies, such as hot and cold pads, soft tissue massage, traction, and acupuncture), manual therapy 

(e.g., joint or soft tissue mobilization and manipulation, connective tissue massage, and manual 

tractions), and active therapies (e.g., therapeutic exercises and related education and training, active 

counseling, and work hardening). Evaluation/measurement and functional assessment are also part 

of physical medicine to evaluate and monitor the progress of treatment. Physical medicine 
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treatments are performed by chiropractors and non-chiropractors, with the goal of mitigating pain 

and facilitating functional recovery and return to work. Throughout the report, we use PM to refer 

to physical medicine treatments. This study addresses limited PM treatment only, as described. The 

study does not explore larger issues encompassed in the full practice of the medical specialty of 

physical medicine and rehabilitation.  

provider choice policy: Addresses whether the employer/payor or the employee has control over the choice of 

treating providers. The policies vary by state, but states may be grouped into employer control, 

employee control, and limited employer/employee control. For states with employee choice, workers 

can choose their treating providers; thus, the selection of chiropractic care will likely reflect their 

experience and perception of chiropractic care. For states with employer control of provider 

selection, employers and carriers may or may not let workers choose chiropractors as a treating 

provider or include chiropractors in their list or panel of providers. In states with employer control, 

chiropractor involvement in delivering care may reflect employer/carrier perception of the cost-

effectiveness of chiropractic care. 

provider patterns of E&M and PM services:  This is a categorization we developed in the WCRI study on 

patterns and outcomes of chiropractic care (Wang et al., 2022). It characterizes provider 

involvement in delivering PM services and managing patient care, based on the type of providers 

associated with PM services and E&M services. The claims were grouped into six groups: (1) 

exclusive non-chiropractic care, (2) exclusive chiropractic care, (3) chiropractic PM with a non-

chiropractor co-managing overall patient care, (4) same-first-day PM care by both chiropractors and 

non-chiropractors, (5) combined PM care that was initiated by chiropractors, and (6) combined PM 

care that was initiated by non-chiropractors. Since most claims with same-first-day combined PM 

care involved chiropractors and non-chiropractors who were associated with the same health care 

organizations or tax IDs, we consider this type of provider involvement to be combined care in a 

coordinated setting. By contrast, in combined care initiated either by chiropractors or by non-

chiropractors, the providers were mostly associated with different tax IDs, which we consider to be 

combined care with less coordination.   

reimbursement rules: A set of criteria specified by a workers’ compensation jurisdiction that determines 

what services should or should not be considered for reimbursements. Some jurisdictions, for 

example, consider all medical services within the parameters of state-adopted treatment guidelines as 

medically necessary, and therefore reimbursable. 

state fixed effect: A statistical technique that helps control for state-specific factors, such as state policies 

addressing utilization of PM services and other state-specific environmental factors. This is most 

often used in studies that focus on an exposure of interest (i.e., extended PM use in this study) and 

its impact on outcomes to take into account the impact of state-specific factors on the outcomes.    

types of PM services: In our series of PM studies, we identified PM services using CPT®-4 codes and grouped 

these codes into several types of PM services, including active therapy services (often referred to as 

exercises), passive physical therapy or modalities, chiropractic manipulation or manual therapy, and 

other PM services not classified above. A list of CPT®-4 codes for PM services by type can be found 

in Table TA.A6 of Appendix A in a previous report (Wang et al., 2022). 

types of injections: In our series of PM studies, we identified different types of pain management injections 

that are commonly used for treating low back pain, based on the CPT®-4 codes. The three types of 

injections we included in this report are as follows: (1) epidural steroidal injections (62322, 62323, 
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62326, 62327, 64484), (2) lumbar facet injections (64493, 64494, 64495, 64635, 0216T, 0217T, 

0218T), and (3) trigger point injections (20552, 20553). See Wang et al. (2022) for more detailed 

descriptions.     
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