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Abstract
Objective: To test the relationship between the supply of select nonpharmacologic 
providers (physical therapy (PT) and mental health (MH)) and use of nonpharma-
cologic services among older adults with a persistent musculoskeletal pain (MSP) 
episode.
Data sources/study setting: Claims data from a 5 percent random sample of Medicare 
beneficiaries enrolled fee-for-service (2007-2014) and the Area Health Resource File 
(AHRF).
Study design: This retrospective study used generalized estimating equations to esti-
mate the association between the county nonpharmacologic provider supply and in-
dividual service use with opioid prescriptions filled during Phase 1 (first three months 
of an episode) and Phase 2 (three months following Phase 1).
Data collection/extraction methods: We identified beneficiaries (>65 years) with ≥2 
MSP diagnoses ≥90 days apart and no opioid prescription six months before the first 
pain diagnosis (N = 69 456). Beneficiaries’ county characteristics were assigned using 
the AHRF.
Principal findings: About 13.9 percent of beneficiaries used PT, 1.8 percent used MH 
services, and 10.7 percent had an opioid prescription during the first three months of 
a persistent MSP episode. An additional MH provider/10 000 people/county [aOR: 
0.97, 95% CI: 0.96-0.98] and PT/10 000 people/county [aOR: 0.98, 95% CI: 0.97-1.00] 
was associated with lower odds of filling an opioid prescription in Phase 1. An addi-
tional MH provider/10 000 people/county [aOR: 0.97, 95% CI: 0.96-0.98] and PT use 
in Phase 1 [aOR: 0.62, 95% CI: 0.58-0.67] were associated with lower odds of filling 
an opioid prescription in Phase 2. The associations between the supply of providers 
and nonpharmacologic service use in Phase 1 and Phase 1 opioid prescriptions sig-
nificantly differed by metropolitan and rural counties (P-value: .019).
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1  | INTRODUC TION

Musculoskeletal pain (MSP) affects almost two-thirds of older 
adults.1 MSP can develop into persistent pain (pain for longer than 
three months), which can lead to inactivity, mood disorders, isola-
tion, and disability.2-5 Persistent pain can be managed with non-
pharmacologic treatments and medications, both opioids and 
nonopioids.6,7 Clinical guidelines recommend nonpharmacologic 
treatments over opioids, especially for older adults.6-8 Among the 
options for nonpharmacologic services, physical therapy (PT) and 
mental health (MH) services have the strongest evidence for pain 
relief.7,8 Compared to opioids, nonpharmacologic treatments have 
fewer side effects and address physiological, psychological, and so-
cial needs associated with pain.6,9,10

In 2010, nearly 17 percent of clinic visits for older adults with 
MSP had an opioid prescription.11 Opioids are associated with the 
risk of falls, fractures, cardiac events, pneumonia, and death.12-16 
Although opioids may be indicated for short-term pain relief, the 
number of days of the first opioid prescription increases the risk of 
developing long-term opioid use.7,17-19 Long-term opioid treatment 
for persistent pain can exacerbate  the  risks of opioids.20,21 Use of 
nonpharmacologic services during a pain episode, especially at the 
onset of an episode, may reduce opioid use.7,22-27

Older adults with persistent MSP use opioids more frequently 
than nonpharmacologic treatments.28 One reason for the differ-
ences in the use of nonpharmacologic service compared to opioids 
may be because of a lack of providers to deliver nonpharmacologic 
services.29 Studies show significant associations between the supply 
of providers and opioid prescribing.30,31 Increases in the number of 
surgeons and physicians is associated with higher county prescribing 
rates, after adjusting for population size.30,31 At an individual level, a 
greater supply of physicians is associated with fewer opioid prescrip-
tions 15 days after an acute low back pain diagnosis.32 Disparities in 
opioid prescribing rates between metropolitan and rural areas may 
indicate differences in accessibility of pain treatments in these set-
tings.33,34 Uptake of nonpharmacologic services depends, in part, on 
the capacity of the health care system to deliver these services.35

The onset of a pain episode represents a critical time period to 
encourage the uptake of nonpharmacologic treatments and reduce 
long-term opioid use. We focus on older adults with known per-
sistent MSP because they frequently interact with the health care 

system, could face more barriers to accessing nonpharmacologic 
pain treatments, and may initiate long-term opioid use to manage 
persistent pain.5,36,37 Identifying the drivers of early opioid use, 
such as access to and use of nonpharmacologic services, during a 
persistent MSP episode can inform strategies to promote safe pain 
management treatments, reduce long-term opioid use, and prevent 
adverse outcomes associated with opioids.

In this retrospective observational cohort study, we estimated 
the association between the supply of nonpharmacologic provid-
ers (PTs and MH), use of nonpharmacologic services, and opioid 
prescriptions during  the  first  six months of  a new persistent MSP 
episode among Medicare beneficiaries >65 years. We examine two 
critical periods of the episode to understand the differences in treat-
ment over time, as pain becomes persistent: Phase 1 (the first three 
months after  the  index pain diagnosis) and Phase 2  (the 3 months 
after Phase 1).2

We hypothesized no association between the supply of nonphar-
macologic providers and filling an opioid prescription in Phase 1 be-
cause the pain episode may be perceived to be short and opioids may 

Conclusions: Limited access to nonpharmacologic services is associated with opioid 
prescriptions at the onset of a persistent MSP episode. Initiating PT at the onset of an 
episode may reduce future opioid use. Strategies for engaging beneficiaries in non-
pharmacologic services should be tailored for metropolitan and rural counties.

K E Y W O R D S

access to care, mental health services, musculoskeletal pain, older adults, opioid prescribing, 
physical therapy

What this study adds

• Among older adults, the utilization rate for nonpharma-
cologic services (ie, physical therapy and mental health) 
is low during the first six months of a persistent muscu-
loskeletal pain episode.

• The supply of nonpharmacologic providers was associ-
ated with lower odds of initiating opioid prescriptions 
during the first three months of a persistent musculo-
skeletal pain episode.

• Physical therapy services in the first three months of 
a musculoskeletal pain episode were associated with 
lower odds of an opioid prescription in the second three 
months.

• Given the low utilization rate of nonpharmacologic ser-
vices in this older adult population, increasing use of and 
access to nonpharmacologic services may reduce opioid 
use in older adults with persistent musculoskeletal pain.
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only be intended for short-term treatment. Second, we hypothesized 
that a greater supply of nonpharmacologic providers would be associ-
ated with lower odds of an opioid prescription in the Phase 2 because 
patients may require more intense treatment once pain becomes per-
sistent. Third, we hypothesized that use of PT or MH services in Phase 
1 would be associated with lower odds of filling an opioid prescription 
in Phase 2 because the history of pain care may influence future treat-
ment use. Finally, to help inform policies for metropolitan and rural 
counties, we conducted a stratified analysis and hypothesized that the 
associations between the supply of nonpharmacologic providers and 
use of services with opioid prescriptions in either 3-month period will 
differ for metropolitan and rural counties.

2  | METHODS

2.1 | Data sources

Data sources included the Medicare Fee-for-Service (FFS) claims 
and the Area Health Resource File (AHRF).38 We used a 5 percent 
random sample of beneficiaries enrolled in Medicare FFS between 
January 1, 2008 and June 30, 2014. Medicare claims data from 
2007 were used for the look-back period. The Master Beneficiary 
Summary file contains information on demographics, enrollment, 
and death. Data about diagnoses, service utilization, and service 
dates came from claims filed for services covered by Medicare Part 
A (inpatient services) and Part B (outpatient services, including home 
health, hospice, and skilled nursing facilities). The Part D Drug Event 
file has claims for filled prescriptions. Referencing the beneficiaries’ 
county of residence and their  index date from the claims data, the 
AHRF was used to assign county characteristics to beneficiaries.38 
The Rural-Urban Commuting Area codes in the AHRF describe rural-
ity for each county.38,39

2.2 | Study population

We identified a new episode of what would become persistent 
MSP using International Disease Classification Codes, 9th edition 
(ICD-9) (Figure 1, Table S1).40 Pain diagnoses are proxy measures 
for pain and represent when a beneficiary sought pain treatment 
but do not indicate when the pain first began or the severity of 
pain. To focus on persistent pain, beneficiaries were included 
if they had at least two claims for any MSP diagnosis that were 
≥90 days but ≤365 days apart.41 We excluded beneficiaries who 
only had claims with a pain diagnosis <90 days apart and no pain-
related claims between 90 and 365 days because these beneficiar-
ies may stop using services if their pain is resolved or choose to no 
longer seek care even if pain persists. We defined a new persis-
tent MSP episode starting with the first claim with a pain diagnosis 
(index date) after a year without any claims with a pain diagnosis. 
The same pain diagnoses were not required for the episode defini-
tion. Beneficiaries could have multiple episodes, and we selected 
the first episode of persistent MSP. After the index date, benefi-
ciaries were followed for six months or until death, enrollment in 
Medicare Advantage, or disenrollment from Part D at which point 
they are censored.

Before  the  index  date,  we  required  continuous  enrollment 
in Medicare FFS  for one year  and Part D  for  six months. To en-
sure that beneficiaries had a new pain episode and no history of 
opioid use, we required no claims with a pain diagnosis one year 
before the index date and no opioid prescriptions in the prior six 
months.42 To focus on beneficiaries who enrolled in Medicare be-
cause of age, we excluded beneficiaries with Medicare for disabil-
ity or end-stage renal disease and required that beneficiaries were 
66 or older. To identify beneficiaries with a new MSP episode, we 
excluded  individuals with a trauma or surgery  in the year before 
the  index date using Current Procedural Codes  (CPT) and  ICD-9 

F I G U R E  1   Illustration of eligible beneficiaries to identify a new episode of persistent musculoskeletal pain adapted from Gore 201241
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codes.40,43 Beneficiaries who used hospice services or long-term 
care  services  at  any  time were  excluded  because  guidelines  for 
opioids differ for these settings.7

2.3 | Outcomes

Because the Centers for Disease Control and Prevention (CDC) 
guideline states that opioids may be appropriate for short-term 
use,  we  examine  opioid  prescriptions  filled  during  the  first  six 
months of a pain episode.7 We created binary measures for re-
ceipt of an opioid prescription in Phase 1 (first three months 
after the  index date) and Phase 2  (three to six months after the 
index date). These  time periods were chosen because providers 
and patients may try many pharmacologic and nonpharmacologic 
pain treatments early in a pain episode. These measures do not 
indicate if the prescriptions reflect guideline-concordant care 
based on the days’ supply, dose, or number of prescriptions. We 
included opioids with an oral or transdermal formulation with the 
United States’ Food and Drug Administration-approved indica-
tion to treat pain. National Drug Codes, provided by the CDC in 
2017, identified opioids.44

2.4 | Primary independent variables

The primary independent variables were the supply of nonphar-
macologic providers and use of nonpharmacologic services. We 
defined nonpharmacologic providers as providers who deliver 
nonpharmacologic services for pain: MH providers (psychiatrists 
and psychologists) and PTs. The supply of providers was a meas-
ure of local capacity to provide services. We chose MH providers 
based on the Health Resources and Services Administration's defi-
nition of Health Professional Shortage Areas for MH providers.45 
Psychiatrists are included because 34 percent of psychiatry vis-
its have psychotherapy, and they prescribe 0.2 percent of opioid 
prescriptions.46,47

We measured the supply as the number of providers per capita 
per county per year. We created per capita measures using county 
population from the AHRF multiplied by 10 000.38 We used all 
available years for the annual supply measures (Psychiatrists: 
2008, 2010-2013; Psychologists: 2009, PTs: 2009).38 We imputed 
missing data for the annual psychiatrist supply using linear inter-
polation where the existing annual supply variable was a function 
of the year. The interpolation was conducted separately for each 
county. Since one year was available for the psychologists and 
PT supply, data from 2009 were carried forward for the study  
years.

We defined binary indicators to identify beneficiaries’ use of 
PT and MH services in Phase 1 and/or Phase 2 of a persistent pain 
episode. We used CPT and Healthcare Common Procedural Coding 
System codes (Table S1).48,49

2.5 | Covariates

We adjusted for individual and county characteristics that may con-
found the association between the supply of providers and use of 
nonpharmacologic services and opioid prescription fills. Individual 
demographic  characteristics  included age,  race,  sex,  and Medicaid 
dual eligibility (a proxy for income).50 Comorbidities were measured 
using the Deyo-Charlson comorbidity score which accounts for 17 
clinical conditions, including cancer.51 Based on ICD-9 codes from 
claims  one  year  before  the  index  date,  we  used  definitions  pro-
vided by the Centers for Medicare and Medicaid's (CMS) Chronic 
Conditions Warehouse and the Health Cost and Utilization Project 
to identify depression and anxiety, which are conditions commonly 
comorbid with persistent pain (Table S1).52-54 Substance use disor-
ders (SUD) were not identified because claims with these diagnoses 
were redacted.55 Because opioid prescriptions could be indicated for 
surgery and trauma, we identified opioid prescriptions, trauma, and 
surgery in either treatment phase.40,43,44 We defined a categorical 
variable to control for the reasons for incomplete follow-up during 
Phase 2, such as leaving FFS, leaving Part D, or death.

We controlled for provider supply and population demographics 
of a beneficiary's county. Using the same method described for the 
annual per capita supply of nonpharmacologic providers, we cre-
ated the annual per capita supply of primary care providers (internal 
medicine, general practice, geriatric specialists (2008, 2010-2013)), 
surgeons (2008, 2010-2013), pain specialists (physical medicine or 
rehabilitation specialists: 2008, 2010-2013), midlevel practitioners 
(nurse practitioners: 2009 and physician assistants: 2009), and phar-
macists (2009) (Table S1).38 The total supply of primary care provid-
ers, surgeons, and pain specialists included providers with an MD or 
DO training in office-based settings, hospital staff, hospital residents, 
and clinical fellows.38 We used the same methods described above 
for nonpharmacologic providers to account for missing data for these 
provider supply measures. County socioeconomic status was mea-
sured as the percent of the county population living below the Federal 
Poverty Level. We also controlled for the percent of the county popu-
lation over 65. We assigned counties to metropolitan and rural desig-
nation based on the Rural-Urban Commuting Area codes.38,39

2.6 | Statistical analysis

We calculated the means and proportions of individual and county-
level variables. T-tests and chi-square tests were conducted for 
three group comparisons in the cohort: beneficiaries with and with-
out an opioid prescription in Phase 1, beneficiaries with and without 
an opioid prescription in Phase 2, and beneficiaries in metropolitan 
and rural counties.

Using generalized estimating equations, we estimated adjusted 
odds ratios (aOR) and 95% confidence intervals (CIs) for three co-
horts: the full cohort, the cohort of beneficiaries in metropolitan 
counties, and the cohort of beneficiaries in rural counties. The 
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dependent variables correspond to a binary variable for any opioid 
prescription fill, with two separate models for Phases 1 and 2. For 
models with an opioid prescription fill in Phase 1, we included MH 
provider supply, PT supply, MH use in Phase 1, and PT use in Phase 
1, individual characteristics (demographics, comorbidities, trauma, 
and surgery), and county characteristics (provider supply as separate 
measures and demographics). Models for opioid prescriptions filled 
for Phase 2 included the same variables as Phase 1, reason for loss to 
follow-up, and the following variables referencing Phase 2: nonphar-
macologic service use, opioid prescriptions, trauma, and surgery. 
Models  included  year  fixed  effects  to  control  for  underlying  time 
trends and minimize the potential measurement error due to the in-
terpolation of the annual supply measures. Based on the quasi-likeli-
hood under the independence model criterion (QIC) goodness of fit 
statistic, we selected the model with the unstructured correlation.

To understand the differences in the associations for metropoli-
tan and rural counties, we conducted subgroup analyses by stratify-
ing the full cohort by residence in metropolitan and rural counties. 
We tested whether the estimates for metropolitan and rural coun-
ties were statistically significant using a type III analysis to produce 
a score statistic.56

In sensitivity analyses, we explored the relationship between the 
supply of nonpharmacologic providers and use of nonpharmacologic 
services as a positive control (Tables S2 and S3). To understand the 
extent to which the associations for the supply of nonpharmacologic 
providers are  independent of the use of services, we explored the 
association between the supply of nonpharmacologic providers and 
opioids prescriptions fills in Phases 1 and 2 and excluded use of ser-
vices (Table S4). To assess the potential bias from measurement error 
due to missing years for the provider supply measures, we compared 
the variation between counties or states to the variation over time 
(Table S5). For the supply of psychiatrists, we used the AHRF data on 
the county supply of providers for the available years. For the supply 
of psychologists and PTs, we used data on the state provider sup-
ply from the Bureau of Labor Statistics’ Occupational Employment 
Statistics Survey.57

We used SAS version 9.4 (SAS Institute, Inc, Cary, NC) to conduct 
the analyses. This study was approved by the Institutional Review 
Boards at the Duke University's School of Medicine and University 
of North Carolina-Chapel Hill with wavier of individual consent.

3  | RESULTS

We identified 197 827 beneficiaries with an episode of persistent 
MSP lasting at least three months without a pain diagnosis one year 
before  the  index date or an opioid prescription  six months before 
the  index  pain  diagnosis  (Figure  2). We  excluded  80  386  benefi-
ciaries because of surgery and 1497 because of trauma within the 
12 months before the index date and 5943 because of hospice. After 
excluding  beneficiaries with  fewer  than  90  days  of  follow-up  and 
missing data, the final cohort included 69 456 beneficiaries. About 
98 percent of the cohort (n = 68 491) was enrolled in FFS and Part 

D for the duration of the study period (6 months), and the average 
follow-up time was 179.48 days (standard deviation: 5.11).

The most prevalent MSP conditions were arthritis (98.2 percent), 
fibromyalgia (68.3 percent), and back pain (65.7 percent) (Table 1). 
On average, there were 3.3 MH providers and 5.9 PTs per 10 000 
people per county. Beneficiaries with at least one opioid prescrip-
tion in either phase were more likely to be younger and female and 
were more likely to have back pain or fibromyalgia compared to ben-
eficiaries without an opioid prescription. The county supply of MH 
providers and PTs was significantly lower for beneficiaries with an 
opioid prescription in either phase.

About 13.1 percent of beneficiaries filled an opioid prescription 
in Phase 1, 13.9 percent had PT in Phase 1, and 10 percent filled 
a prescription or had PT in Phase 2 (Table 1). Less than 2 percent 
of the cohort used MH services in either phase. Beneficiaries used 
opioid and nonpharmacologic treatments concurrently, and the most 
common combination was opioid prescriptions and PT. Around 25 
percent of beneficiaries who filled an opioid prescription in Phase 1 
also used PT in that phase. Compared to beneficiaries in metropoli-
tan counties, beneficiaries in rural counties were more likely to have 
opioid prescriptions and less likely to use PT and MH services.

In Phase 1, after controlling for individual and county charac-
teristics, an additional nonpharmacologic provider/10 000 people/
county was associated with lower odds of filling an opioid prescrip-
tion [MH providers aOR: 0.97; 95% CI: 0.96-0.98; physical therapists 
aOR: 0.98; 95% CI: 0.97-1.00] (Table 2). Compared to no PT visit in 
Phase I, a PT visit in Phase 1 was associated with greater odds of fill-
ing an opioid prescription in Phase 1 [aOR: 2.60; 95% CI: 2.47-2.75]. 
For the metropolitan and rural subgroup analysis, the directions of 
the associations were the same as the main analysis. For metropol-
itan counties, the supply of MH providers was significantly associ-
ated with lower odds of filling an opioid prescription [aOR: 0.98, 95% 
CI: 0.96-0.99]. The associations for the supply of providers and use 
of nonpharmacologic services in Phase 1 for beneficiaries in metro-
politan counties significantly differed from the associations for rural 
counties (Score statistic: 36.53, P-value: .019).

In Phase 2, each additional MH provider/10,000 people/county 
was significantly associated with lower odds of filling an opioid pre-
scription in the same phase [aOR: 0.97; 95% CI: 0.96-0.98] (Table 3). 
PT use in Phase 1 was associated with lower odds of filling an opioid 
prescription in Phase 2 [aOR: 0.62; 95% CI: 0.58-0.67]. Filling an opi-
oid prescription in Phase 1 was associated with greater odds of filling 
an opioid prescription in Phase 2 [aOR: 4.18; 95% CI: 3.95-4.43]. PT 
use in Phase 2 was associated with greater odds of filling an opioid 
prescription in Phase 2 [aOR: 2.75; 95% CI: 2.56-2.96]. Associations 
did not differ significantly by metropolitan and rural counties (Score 
Statistic: 23.22, P-value: .56).

4  | DISCUSSION

We  examined  the  initiation  rates  of  pain  treatments  in  the  first 
six months  of  a  new  episode  of  persistent MSP  among Medicare 



280  |    
Health Services Research

KARMALI et AL.

beneficiaries over 65 years old. We found that utilization rates for 
opioids and PT were about 10 percent during  the  first  six months 
of a pain episode. A study found that 29 percent of older adults 
with chronic pain reported receiving PT in the past year suggest-
ing that PT utilization may increase as pain persists.28 In the current 
study, the MH utilization rate was about 2 percent during the first 
six months of a pain episode, which was consistent with a previous 
study that found only 2 percent of older adults with chronic pain 
used MH services in the previous year.58 These findings show that 
older adults may be more likely to use PT, but not MH, as pain per-
sists; this suggests a focus on physical impairments and functional 
limitations over the psychological, emotional, and behavioral needs 
related to pain.5

We found that the supply of nonpharmacologic providers has a 
small but significant association with initiating opioids. Although we 
hypothesized no association between the supply of nonpharmaco-
logic providers and opioid prescriptions in Phase 1, the results show 
that the MH and PT supply was associated with lower odds of filling 
an opioid prescription in Phase 1. In Phase 2, only the MH supply 
was associated with lower odds of filling an opioid prescription. The 
direction of the associations for the MH supply was consistent with 
a study that found that the psychiatrists supply was negatively as-
sociated with county opioid prescribing rates.30 The differences in 
the associations for the nonpharmacologic providers supply for each 
phase suggest that the local capacity to deliver services may be more 
important at the beginning of an episode. The small magnitude of 

F I G U R E  2   Cohort selection process
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the associations suggests that the nonpharmacologic provider sup-
ply has a limited impact on opioid initiation, and other explanations 
for not initiating opioid use could include fear of adverse events, lack 
of caregiver support, polypharmacy, and fear of misuse, addiction, 
or diversion.59

We observed that PT in Phase 1 was associated with lower odds 
of filling an opioid prescription in Phase 2. This finding differs from 
a study, which found no difference in the odds of opioid use for 
older adults with low back pain who started PT in the first month 
of a new episode.60 Several studies on younger adults with MSP had 
results that were similar to our study.22-24 One explanation for the 
differences between our findings and those reported by Karvelas 
and colleagues could be that treatment effect could differ for pop-
ulations with acute and persistent pain as well as populations with 
and without recent exposure to opioids.60 We found that opioid pre-
scriptions in Phase 1 were significantly associated with opioid pre-
scriptions in Phase 2; more than a third of those prescribed opioids 
in Phase 2 had an opioid prescription filled in Phase 1. This finding is 
concerning because studies have found that the likelihood of long-
term opioid use was associated with a greater days’ supply for the 
first prescription.18,19

Despite findings suggesting that the supply of MH providers was 
associated with lower odds of opioid prescriptions in either phase, 
MH service use in Phase 1 was not associated with opioid prescrip-
tions in Phase 2. The difference in findings for the supply of MH 
providers and use of MH services suggests that actual use of ser-
vices may not be the only path through which the supply of provid-
ers  influences opioid prescribing. For example, MH providers may 
offer other MH treatments which could affect opioid prescribing or 
providers who prescribe opioids may be less willing to prescribe if 
other alternatives to opioids are available. The lack of association 
between MH service use in Phase 1 and opioid use in Phase 2 could 
be because the relationship between MH service use and opioid 
prescription fills may depend on the number of services or type of 
MH service. Evidence on MH services, such as cognitive behavioral 
therapy, suggests that addressing psychosocial factors associated 
with pain may be associated with improvements in pain and lower 
opioid use.25,61

Our findings show that the relationship between the supply 
of nonpharmacologic providers and opioid prescriptions varies by 
metropolitan and rural county designations. While most associ-
ations were consistent with findings from the full cohort, there 
were two key differences in the associations for the nonpharma-
cologic provider supply. Unlike metropolitan counties, the MH 
provider supply was not significantly associated with the odds of 
opioid prescriptions in Phases 1 and 2 for rural counties. The PT 
supply was not significantly associated with opioid prescriptions 
in Phase 1 for metropolitan and rural counties, and this associ-
ation differed from the findings of the full cohort. Increases in 
MH provider supply in metropolitan counties could reduce opi-
oid prescriptions. Furthermore, considering that PT use in Phase 
1 was associated with lower odds of opioid prescriptions in Phase 
2 for both metropolitan and rural counties, future research should 
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examine  other  drivers  of  disparities  between  metropolitan  and 
rural counties, such as distance to care and patient preferences, 
and design targeted strategies to increase nonpharmacologic ser-
vice utilization, especially PT, in metropolitan and rural counties.

Strategies that increase the number of nonpharmacologic pro-
viders may lead to reductions in opioid prescriptions in Phase 1 
and indirectly reduce opioid prescriptions in Phase 2 through the 

use of PT. Policies that address the barriers to PT use, such as im-
proving Medicare coverage by removing the caps on payment for 
PT visits, are critical for reducing opioid prescriptions.62 Though MH 
visits are not associated with opioid prescriptions, encouraging MH 
use among beneficiaries with pain may also be important because 
the prevalence of MH conditions is high in populations with per-
sistent pain.28,54,63 Similar to a previous study on older adults with 

TA B L E  2   Association between the supply of nonpharmacologic pain providers, use of nonpharmacologic services, and fill of an opioid 
prescription in Phase 1 and subgroup analysis for comparing metropolitan and rural counties

Variable

Full cohortb  Metropolitan countiesb  Rural countiesb 

Adjusted 
odds ratio

95% 
Confidence 
interval P-value

Adjusted 
odds ratio

95% 
Confidence 
interval P-value

Adjusted 
odds ratio

95% 
Confidence 
interval P-value

Mental Health 
Providersa 

0.97 0.96, 0.98 <.0001 0.98 0.96, 0.99 <.0001 0.96 0.93, 1.00c .0528

Physical Therapistsa  0.98 0.97, 1.00c  .0142 0.98 0.97, 1.00c  .0675 0.98 0.95, 1.00c  .0860

Used Mental Health 
Services in Phase 1

0.89 0.75, 1.06 .1992 0.92 0.77, 1.11 .3907 0.69 0.36, 1.31 .2534

Used Physical Therapy 
in Phase 1

2.60 2.47, 2.75 <.0001 2.50 2.36, 2.65 <.0001 3.19 2.80, 3.64 <.0001

aProviders per 10 000 people. 
bAdjusted for age, sex, race, Medicaid Buy-in, Deyo-Charlson comorbidity score, anxiety, depression, trauma or surgery in Phase 1, county-level 
measures (supply of primary care providers, surgeons, pain specialists, pharmacists, midlevel providers, proportion of population over 65, proportion 
of population under Federal poverty level), and index year. Full cohort model adjusts for metropolitan area. Score statistic for stratified analysis: 
36.53, P-value: .019. 
c1.00 in the confidence interval reflects rounding. 

TA B L E  3   Association between the supply of nonpharmacologic pain providers, use of nonpharmacologic services, and fill of an opioid 
prescription in Phase 2 of a pain episode and subgroup analysis for comparing metropolitan and rural counties

Variable

Full Cohortb  Metropolitan Countiesb  Rural Countiesb 

Adjusted 
odds ratio

95% 
Confidence 
interval P-value

Adjusted 
odds ratio

95% 
Confidence 
interval P-value

Adjusted 
odds ratio

95% 
Confidence 
interval P-value

Mental Health 
Providersa 

0.97 0.96, 0.98 <.0001 0.96 0.95, 0.98 <.0001 1.01 0.97, 1.04 .7441

Physical Therapistsa  1.00c 0.98, 1.01 .6048 0.99 0.97, 1.01 .3531 1.00c  0.97, 1.03 .9793

Used Mental Health 
Services in Phase 1

1.20 0.97, 1.48 .0992 1.19 0.95, 1.49 .1349 1.32 0.68, 2.57 .4167

Used Physical Therapy 
in Phase 1

0.62 0.58, 0.67 <.0001 0.62 0.57, 0.68 <.0001 0.63 0.52, 0.76 <.0001

Opioid Prescription in 
Phase 1

4.18 3.95, 4.43 <.0001 4.18 3.93, 4.45 <.0001 4.19 3.68, 4.77 <.0001

Used Mental Health 
Services in Phase 2

1.00c  0.79, 1.25 .9703 0.99 0.78, 1.27 .9547 1.16 0.58, 2.31 .6776

Used Physical Therapy 
in Phase 2

2.75 2.56, 2.96 <.0001 2.67 2.47, 2.89 <.0001 3.17 2.67, 3.76 <.0001

aProviders per 10 000 people. 
bAdjusted for age, sex, race Medicaid Buy-in, Deyo-Charlson comorbidity score, anxiety, depression, trauma or surgery in Phase 1, trauma or surgery 
in Phase 2, county-level measures (supply of primary care providers, surgeons, pain specialists, pharmacists, midlevel providers, proportion of 
population over 65, proportion of population under Federal poverty level), reason for censor (left fee-for-services or death before end of follow-up), 
and index year. Full cohort model adjusts for metropolitan area. Score statistic for stratified analysis: 23.22, P-value: .56). 
c1.00 in the confidence interval reflects rounding. 



286  |    
Health Services Research

KARMALI et AL.

persistent pain, we found that the prevalence of depression among 
older adults with persistent pain was about 6 percent.58 Similarly, 
among older adult, Medicare Part D beneficiaries, 3 percent had 
depression.64 This finding, along with the low MH service utiliza-
tion rates, could indicate that MH conditions are underdiagnosed 
and undertreated in this population. In addition to lack of providers, 
other barriers to using nonpharmacologic treatments may be poor 
care coordination, insufficient insurance coverage, transportation, 
and the knowledge, beliefs, and treatment preferences of patients 
and prescribers.35,65-68

This observational study has several limitations. The associations 
are not causal. Unobserved characteristics (eg, pain severity, func-
tion, SUDs, interventional pain treatments, supply of substance use 
providers, and social workers) could bias associations. This analysis 
cannot be used to make inferences about whether nonpharmaco-
logic interventions limit the transition from acute to persistent pain 
because claims data does not include pain severity. Temporality of 
nonpharmacologic service use and opioid prescriptions within each 
phase was not assessed. We lacked data on whether prescribed opi-
oids were taken for the pain diagnosis identified in this study. We 
used administrative claims data, which only have services paid by 
Medicare; we lacked data on pain treatments paid for out-of-pocket 
(eg, over the counter medications, yoga, acupuncture, massage, or 
PT/MH services that were paid for out-of-pocket). We also lacked 
data on the opioid prescriber specialty, and psychiatrists could pre-
scribe opioids.46 We focused on MH services used during a per-
sistent MSP episode, but it is possible that MH services may be used 
for non-pain conditions. When this study was conducted, claims 
with SUD diagnoses were redacted.55 The MH service utilization 
rate and the prevalence rate of MH conditions, particularly for those 
claims tied to SUD diagnoses, may be underestimated. One study 
of Medicare Part D beneficiaries estimated that the prevalence of 
SUDs is <1 percent.64 The measurement error in MH service use may 
bias associations to the null. Though we matched county characteris-
tics based on a beneficiary's county of residence, beneficiaries could 
have accessed care outside of their county, which would indicate a 
larger supply of providers for the beneficiary. These findings conser-
vatively estimate the association between the provider supply and 
opioid prescriptions. The definition of Health Professional Shortage 
Areas for MH providers includes psychiatrists, psychologists, social 
workers, psychiatric nurse specialists, and marriage and family thera-
pists.45 The AHRF lacks data on the supply of social workers, psychi-
atrics nurses, and family therapists, so the MH provider supply may 
be underestimated.38 Measurement error in the PT and MH provider 
supply may bias estimates toward the null. We found that the varia-
tion between counties or states for the supply measures was greater 
than the variation over time, which indicates that the models likely 
explain the geographic variation and the measurement error bias is 
minimal. Finally, our findings may not generalize to younger adults, 
adults with surgery or trauma, or adults with acute pain.

Future research should examine the association between access 
to nonpharmacologic services and high-risk patterns such as the 
number of opioid prescriptions, high doses, and long-term opioid 

use. Continuity of nonpharmacologic services and pain severity 
should be examined to assess the efficacy of MH and PT services on 
reducing pain symptoms and opioid use.

5  | CONCLUSION

This study shows how the supply and use of nonpharmacologic 
services may influence opioid use at the onset of a persistent MSP 
episode. We found similar rates of opioid prescriptions and PT use 
but lower rates of MH service use during the first six months of an 
episode. PT and opioids were often used together. After adjusting 
for possible confounding characteristics, greater supply of nonphar-
macologic providers and PT use was associated with reductions in 
opioid prescriptions. Promising policies that would facilitate guide-
line supported pain management approaches for older adults include 
increasing the number of nonpharmacologic providers and encour-
aging PT at the onset of a persistent MSP episode.
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