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Abstract

Objective. Despite empirical support for interdisciplinary pain rehabilitation programs improving functioning and
quality of life, access to this treatment approach has decreased dramatically over the last 20 years within the United
States but has grown significantly in the Department of Veterans Affairs (VA). Between 2009 and 2019, VA pain reha-
bilitation programs accredited by the Commission on Accreditation of Rehabilitation Facilities increased 10-fold in
the VA, expanding from two to 20. The aim of this collaborative observational evaluation was to examine patient
outcomes across a subset of six programs at five sites. Methods. Outcomes were assessed using agreed-upon meas-
ures of patient-reported pain intensity, pain interference across various domains, pain catastrophizing, and sleep.
Results. A total of 931 patients enrolled in the selected VA interdisciplinary pain programs, with 84.1% of participants
completing the full course of treatment. Overall, all programs showed significant improvements from pretreatment
to posttreatment in nearly all patient-reported outcomes. The effect sizes ranged from medium to large. Notably, the
results demonstrate that positive outcomes were typical despite differences in structure and resources across pro-
grams. Conclusions. The adverse impacts of opioid use have highlighted the importance of chronic pain treatment
approaches that emphasize team-based care focused on functional improvements. This study represents the first and
largest analysis of outcomes across chronic pain rehabilitation programs and demonstrates the need for increased ac-
cess to similar comprehensive approaches to pain management across the health care system. Further, it suggests
that a variety of structures may be effective, encouraging flexibility in adopting this interdisciplinary approach.

Key Words: Interdisciplinary; Chronic Pain; Veterans; Pain Program; Multidisciplinary

Introduction

Although the complexity of pain is acknowledged and

the biopsychosocial model is touted as the ideal heuristic

[1–3], the US health care system typically offers frag-
mented care for pain. Patients are treated in silos,

shuffled among primary care and specialists with limited
coordination and integration of perspectives. A team-
based approach to pain treatment in which a variety of
therapeutic disciplines and modalities are used is recog-
nized as the recommended model to adequately address
the complex needs of individuals with persistent pain,
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particularly the 20 million with high-impact chronic pain
affecting various functional domains [4, 5]; however, for
most people, this option is absent or largely inaccessible.
In the 1940s, pioneering physician John Bonica identified
multidisciplinary treatment as being essential for pain
care. John Loeser and William Fordyce furthered the
cause by introducing interdisciplinary treatment pro-
grams in which patients were not simply treated concur-
rently across disciplines but by an integrated team with a
shared philosophy and cohesive treatment plan.
According to Loeser, “the great success of the program
was due to the interaction between the various disciplines
of the team members rather than to any specific interven-
tion that was applied” [6].

Pain rehabilitation programs offer an exemplar of

how evidence-based approaches for a variety of chronic

pain conditions can be integrated into a cohesive treat-

ment modality that provides multiple interventions in-

formed by the biopsychosocial approach [7, 8]. The

evidence for pain rehabilitation programs as an effective

option for reducing pain and related disability has been

well established in the literature [9–15]. They provide a

“one-stop shop” to receive multimodal intervention,

which has been shown repeatedly to be more therapeutic

than the use of single modalities to address pain [8]. The

structure and constitution of programs vary, but the com-

mon core components include cognitive behavioral treat-

ments, physical therapy, occupational therapy, and

medical management [16]. Philosophically, the focus is

on improving functioning and quality of life while restor-

ing levels of independence and self-efficacy [17].

These programs proliferated in the 1970s and 1980s,

but third-party payers lost enthusiasm by the turn of the

century despite significant empirical support [17]. The

number of programs in the United States accredited by

the Committee on Accreditation of Rehabilitation

Facilities (CARF) declined from 210 in 1998 to 87 in

2019, according to CARF International (CARF

International, written communication, August 2019).

CARF is an independent nonprofit health and human

services accreditor that provides a set of rigorous stand-

ards by which health care facilities may voluntarily elect

to pursue accreditation in various areas (e.g., behavioral

health, aging services, medical rehabilitation). Surveys

are performed on a regular basis, and accreditation signi-

fies that a high level of qualitative standards are em-

braced by accredited programs. Although it is common

both inside and outside the Department of Veterans

Affairs (VA) for pain programs to opt out of the CARF

process for a variety of reasons (e.g., finances, staff short-

ages), the number of CARF-accredited pain rehabilitation

programs provides a concrete, albeit imperfect, reference

point for high-functioning pain treatment when there is

no other similar systems-level data for such information.

The decline in CARF-accredited and other pain rehabili-

tation programs is likely multifactorial, but undoubtedly

payment for services is a key issue. Although the initial

investment is greater than that for most unimodal serv-

ices, the long-term benefits are proven; unfortunately, in-

surance carriers are hesitant to support participation in

an interdisciplinary chronic pain program because the

risk of switching carriers in the short term is valid [7, 18]

and investment may never pay off for them. In addition,

Chapman [18] notes that “concurrent with the decline in

intensive programs is the rise of procedural interventions

and medication, which receive a great deal of support

from medical technology and pharmaceutical

companies.”

The availability of interdisciplinary pain rehabilitation

programs in the United States has grown in the VA,

largely due to the 2009 Veterans Health Administration

(VHA) Directive [19] that formally established a Stepped

Care Model for Pain Management (SCM-PM) in the VA,

which was critical for several reasons. The directive [19]

established a population-based stepped approach to pain

management that focused on pain prevention and man-

agement at all levels [20]. It outlined a new standard of

multimodal pain care at each level, founded on a biopsy-

chosocial patient-centered base, where individuals could

move seamlessly between steps based on key factors such

as comorbidities and treatment refractoriness [20]. In

this context, the tertiary level—or “step 3”—was

intended to help address the needs of the most complex

patients. The directive mandated that each of the then 21

designated regions, known within the VA as Veteran

Integrated Service Networks (VISNs), have at least one

CARF-accredited interdisciplinary pain rehabilitation

program by September 2014. When the directive was

published in 2009, only two CARF-accredited pain pro-

grams existed within the VA, both in southeastern VISN

8 (Tampa, Florida, inpatient and San Juan, Puerto Rico,

outpatient); therefore, the expansion was an ambitious

request, particularly when not backed by funding.

Between 2009 and 2019, the number of VA CARF-

accredited pain programs increased 10-fold from two to

20 [7]. Despite the lack of direct fiscal support, organiza-

tional features of the VA facilitated development in other

ways.

In 2013, the VA CARF Pain Programs Leadership

Committee was initiated by and formed as an extension

of the VA National Pain Management Strategy

Coordinating Committee, the system’s highest-level pain

advisory group chartered by the VA Central Office and

responsible for supporting changes across the health care

system. This increased efforts to achieve the goals set

forth in the directive [19] and facilitate development of

interdisciplinary pain rehabilitation programs. A sub-

group of multidisciplinary health care professionals re-

sponsible for their local programs formed a voluntary

Outcomes Workgroup as part of the CARF Pain

Programs Leadership Committee. As the number of

CARF programs grew, so too did clinicians’ innate desire

to compare happenings across facilities and collaborate

to improve patient care. The initial goal of the group was
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to establish a set of core outcome measures to fulfill this

desire and serve as guidance to other pain rehabilitation

programs. This started by first surveying all programs to

determine the measurement tools being used across the

country. With that information, those who participated

in the workgroup agreed to use the same three core meas-

ures for standardized program evaluation and later

agreed to participate in this observational evaluation.

Because the evidence to support the clinical and cost ef-

fectiveness of interdisciplinary pain programs is robust

and the studies are numerous [9–12, 14], we sought to

examine the effectiveness of these programs and to com-

pare similarities and differences across programs. We hy-

pothesized that participation in these pain rehabilitation

programs would contribute to significant improvements

across outcome domains, despite the heterogeneous na-

ture of the programs’ resources and structures. This study

represents the first and largest analysis of patient out-

comes across interdisciplinary pain rehabilitation pro-

grams to date.

Methods

Program Descriptions
Each program included in this evaluation developed pain

programs based on a variety of factors. The James A.

Haley Veterans’ Hospital in Tampa was identified as a

training site, as it has a long-standing CARF-accredited

inpatient program as well as an outpatient program.

Because infrastructures and resources varied across sites,

each facility created its own approach with support from

hospital and VISN leadership. Core components are the

foundation, whereas the inclusion of other pain treat-

ment modalities is influenced uniquely at each site by

availability and pain program leadership. The following

programs are those that voluntarily chose to adopt a core

set of mutually agreeable patient outcome measures.

They represent a diverse group of the VA’s CARF pain

rehabilitation offerings. Most programming is provided

in a group format, but some services, such as initial eval-

uations or psychotherapy, may be completed individu-

ally. Details regarding each program format are

provided.

Albuquerque

The New Mexico VA Health Care System’s

Interdisciplinary Pain Rehabilitation Pain Program re-

ceived initial accreditation from CARF in 2014. The pro-

gram runs for 2 consecutive days for 5 weeks. Groups

consist of cognitive behavioral therapy, neurophysiology

education, physical therapy exercise, occupational ther-

apy, yoga or tai chi, neuroscience education, auricular

acupuncture, nutrition classes, family support classes and

education, and medication safety classes. Patients meet

with the entire treatment team on multiple occasions

throughout the course of treatment to discuss progress;

to address barriers, goal-setting, and values-based activi-

ties; and to answer any questions they may have while

participating in the program. In addition, the program

provides nursing aftercare follow-up calls at 1 week and

1 month following treatment to identify any initial bar-

riers to success maintenance.

Cleveland

The Cleveland VA Pain Management Center’s Intensive

Outpatient Program became CARF accredited in 2013.

The program is held 1 day per week and requires that

patients attend for 6 hours. The programming day

includes group exercise, cognitive behavioral therapy,

mental health occupational therapy, and aqua therapy.

Vocational rehabilitation services, as well as individual

and group appointments with a dietician, are available to

interested program participants. This rolling admissions–

based program allows patients to attend up to 12 weeks

of treatment with a flexible discharge date that can be

shortened in accordance with the patient’s progress to-

ward treatment goals.

Puget Sound

The Outpatient Functional Restoration Pain Program is

located at the VA Puget Sound Health Care System’s

American Lake Division and has been CARF accredited

since 2015. The program is held 2 days per week for

4 hours per day for 8 weeks. Groups consist of cognitive

behavior–based therapy and psychoeducation, mind-

body medicine, neuroplasticity education, physical ther-

apy exercise and neuroscience education, and pharmacy

education. Patients are seen individually to discuss prog-

ress, address challenges, set goals, and receive answers to

any questions they may have while participating in the

program.

San Francisco

The San Francisco VA Health Care System’s Intensive

Pain Rehabilitation Program received its first CARF ac-

creditation in 2014 and has an outpatient structure of 3

half-days per week for 12 weeks. Patients are admitted to

the program following a team evaluation by an anesthesi-

ologist, psychologist, and physical therapist. The pro-

gram uses a rolling admissions format, with patients

being admitted to and discharged from the program each

month. In addition to individual and team meetings with

providers on an as-needed basis, patients attend groups

focused on cognitive behavioral therapy, acceptance and

commitment therapy, physical therapy, pharmacy educa-

tion, nutritional counseling, pain education that includes

neuroscience, mindfulness instruction facilitated by an

occupational therapist, and spiritual support. The pro-

gram focuses on patients developing pain self-

management skills and working toward individualized,

functional goals based on patients’ values.
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Tampa

The Chronic Pain Rehabilitation Program (CPRP) at the

James A. Haley Veterans’ Hospital in Tampa, Florida,

has CARF accreditation for both its inpatient and outpa-

tient programs. The inpatient pain program was founded

in 1988, and its initial CARF accreditation occurred in

1996; the outpatient program followed and has been

CARF accredited since 2011. The inpatient CPRP accepts

referrals from across the country for both military

veterans and active-duty service members. The program

has 12 physical medicine and rehabilitation beds

with 24-hour nursing coverage; nurses are responsible for

dispensing medications and providing other standard

monitoring. Patients are admitted on a Sunday and spend

the next 19 days (i.e., 3 weeks with two weekends) en-

gaging in a comprehensive program that includes taper-

ing off of opioid medications. The outpatient CPRP is

held 2 days per week for 8 weeks. Following a medical

and psychiatric evaluation that ensures appropriateness

for the CPRP, patients and staff collaboratively deter-

mine which path of treatment (i.e., inpatient or outpa-

tient) will be selected. For those from outside the Tampa

catchment area and the state of Florida (i.e., over 50% of

all inpatient participants), only the inpatient program is

available, and the initial evaluation and follow-up care

are provided via video-based telehealth and/or phone.

For both programs, participants engage in a cognitive be-

havioral–based comprehensive program to help those

with pain improve their pain self-efficacy and quality of

life by learning ways to minimize and manage pain.

Routine program components include medical consulta-

tion with medication adjustments, physical and occupa-

tional therapy, aquatic therapy in a heated pool, pain

neuroscience education, vocational rehabilitation, recrea-

tional therapy, and psychological or behavioral therapy,

as well as tai chi, yoga, the use of virtual reality, and vari-

ous other classes taught by multidisciplinary staff (e.g.,

dietician, chaplain). Table 1 represents a summary of

pain program strcuture and components by sites.

Program Participation
Referrals to all of the interdisciplinary pain programs

typically come from within the VA system, with the only

exception being those programs that accept active-duty

military service members. The most common sources for

consultations are primary care, pain clinics, rehabilitative

care services, mental health, and women’s health. There

are also referrals from specialties such as surgery, ortho-

pedics, and neurosurgery. Patients must have pain of at

least 3 months’ duration that is associated with func-

tional impairment. They must be medically and psychiat-

rically cleared for the program and may be excluded if

they have an acute medical issue requiring attention (e.g.,

unmanaged cardiac or pulmonary issues), untreated or

unstable mental health or substance use disorder (e.g.,

florid psychosis), or are actively engaged in a pain-

related workers’ compensation case. Those who are en-

gaged in treatment for a mental health or substance use

disorder generally are able to participate in an interdisci-

plinary pain rehabilitation program while receiving those

other treatments concurrently, although these determina-

tions are made on an individual basis. Cognitive concerns

that would prohibit individuals from benefiting from the

treatment may also prevent participation.

These tertiary-level interdisciplinary programs aim to

be inclusive and to provide access to patients with

chronic pain who are interested in treatment and who

may benefit from a comprehensive whole-person ap-

proach. As tertiary pain care centers, these programs gen-

erally serve those with lengthy pain histories, higher

Table 1. Summary of pain programs

ABQ CLE PS SF TPA-IN TPA-OUT

Program time commitment Length of program 5 wk 12 wk* 8 wk 12 wk 3 wk 8 wk

Days per week 2 d/wk 1 d/wk 2 d/wk 3 d/wk 5 d/wk 2 d/wk

Hours per day 7 h/d 6 h/d 4 h/d 3.5 h/d 8.5 h/d 5 h/d

Total treatment hours 70 h 72 h 64 h 126 h 127.5 h 80 h

Time points for outcomes collection Pretreatment � � � � � �

Midtreatment �

Posttreatment � � � � � �

One month posttreatment � � �

Three months posttreatment � � �

Six months posttreatment � � � � � �

Twelve months posttreatment � � � � �

Sample program components Behavioral therapy � � � � � �

Medication management � � � � � �

Physical therapy � � � � � �

Neuroscience education � � � � �

Occupational therapy � � � � �

Yoga and/or tai chi � � �

ABQ ¼ Albuquerque; CLE ¼ Cleveland; PS ¼ Puget Sound; SF ¼ San Francisco; TPA ¼ Tampa, IN ¼ inpatient; OUT ¼ outpatient.

Description of each program’s respective time commitments and time points for outcomes collection.

*Flexible discharge time frame.

Pain Rehabilitation Outcomes Across VA Collaborative 433



levels of pain-related impairment, and complicated medi-

cal and psychiatric multimorbidities. Outside multiple

pain conditions, common medical concerns include type

2 diabetes, chronic obstructive pulmonary disease, hyper-

tension, hyperlipidemia, and obstructive sleep apnea.

Psychosocial stressors often abound (e.g., lack of employ-

ment, relationship difficulties, financial hardship), and

mental health issues such as depression and anxiety are

frequent. In addition, regardless of military history,

trauma-related conditions are often associated with

chronic pain [21], and those with posttraumatic stress

disorder (PTSD) are encountered routinely within pain

rehabilitation programs. Demographics vary across pro-

grams. Overall sample demographcis are represented in

Table 2, while demographics per each site are shown in

Table 3.

Outcome Measures
When the CARF Pain Program Leadership Committee

Outcomes Workgroup commenced, information was

gathered via the general CARF Pain Programs

Leadership Committee mail group regarding what meas-

ures were currently being used across all sites. The data

gathered were reviewed and informed the selection of the

three most commonly implemented “core measures,”

whereas other tools could be used at the discretion of the

individual sites based on their needs and interests for

evaluation. Those participating in the Outcomes

Workgroup agreed to adopt the three core measures,

which required changes for several sites. The core pain

measures were chosen by consensus because they repre-

sented measures already used most commonly across the

system to assess various pain-related functional domains,

pain-related cognitions or mindset, and sleep. It was

agreed that these components constitute an overall pic-

ture of pain interference in quality of life and reflect the

focus of pain rehabilitation that targets physical, emo-

tional, and social functional restoration. Details regard-

ing these measures are provided are in the following

sections.

Pain Outcomes Questionnaire-For Veterans

The Pain Outcomes Questionnaire-For Veterans (POQ-

VA) [22] is a multidomain pain assessment instrument

developed and validated specifically for veterans. The

POQ-VA assesses treatment outcomes across the major

pain-related domains of functioning identified by the

Rehabilitation Accreditation Commission (2002) [22] as

being essential for comprehensive outcomes measure-

ment. The POQ-VA scales include average pain intensity

via the 0–10 pain numeric rating scale (pain NRS), pain

interference in activities of daily living (ADL) and mobil-

ity (MOB), negative affect (NA), vitality (VIT), and pain-

related fear (Fear). The POQ-VA scales have been shown

to have high internal reliability and good stability, strong

generalizability, and good discriminant and concurrent

Table 2. Total sample description

Characteristic Percentage

Sex

Female 22%

Male 78%

Race

White 58%

African American 21%

Hispanic 14%

Other 8%

Pain site

Back 56%

Extremity 15%

Headache 4%

Neck 8%

Other 17%

Table 3. Veteran sample characteristics per site

Sex, F (%) Race, F (%)

Male Female N African American White Hispanic Other Age, M (SD)

Site

ABQ Completers 103 (88%) 14 (12%) 117 5 (4%) 54 (46%) 48 (41%) 10 (2%) 51.35 (10.97)

Noncompleters 14 (78%) 4 (22%) 18 1 (6%) 16 (88%) 1 (6%) 0 (0%) 49.00 (11.64)

CLE Completers 53 (79%) 14 (21%) 67 22 (33%) 40 (60%) 3 (4%) 2 (3%) 56.31 (11.55)

Noncompleters 24 (77%) 7 (23%) 31 11 (36%) 19 (61%) — 1 (3%) 52.78 (13.79)

PS Completers 101 (70%) 44 (30%) 145 20 (14%) 107 (74%) 12 (8%) 6 (4%) 51.11 (11.65)

Noncompleters 23 (74%) 8 (26%) 31 5 (16%) 22 (71%) 3 (10%) 1 (3%) 48.43 (11.31)

SF Completers 36 (80%) 9 (20%) 45 7 (16%) 26 (57%) 4 (9%) 8 (17%) 54.07 (14.39)

Noncompleters 26 (93%) 2 (7%) 28 5 (18%) 11 (39%) 1 (4%) 11 (39%) 53.11 (12.64)

TPA-IN Completers 285 (78%) 79 (22%) 364 94 (26%) 205 (56%) 40 (11%) 25 (7%) 52.71 (11.06)

Noncompleters 21 (84%) 4 (16%) 25 5 (20%) 14 (56%) 4 (16%) 2 (8%) 52.08 (9.98)

TPA-OUT Completers 31 (69%) 14 (31%) 45 15 (33%) 12 (27%) 17 (38%) 1 (2%) 55.51 (12.47)

Noncompleters 10 (67%) 5 (33%) 15 2 (13%) 10 (67%) 2 (13%) 1 (7%) 51.47 (12.32)

Total Completers 609 (84%) 174 (85%) 783 (84%) 163 (21%) 444 (57%) 124 (16%) 54 (7%) 53.51 (11.49)

Noncompleters 118 (16%) 30 (15%) 148 (16%) 29 (20%) 92 (62%) 11 (7%) 16 (10%) 51.15 (12.07)

Total enrolled 727 204 931 192 (21%) 536 (58%) 135 (14%) 70 (8%) 52.33 (11.58)

ABQ ¼ Albuquerque; CLE ¼ Cleveland; PS ¼ Puget Sound; SF ¼ San Francisco; TPA ¼ Tampa, IN ¼ inpatient; OUT ¼ outpatient.
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validity, and they have demonstrated sensitivity to

treatment-related change [22–24].

Pain Catastrophizing Scale

The Pain Catastrophizing Scale (PCS) [25] is a 13-item

self-report measure designed to assess an individual’s

negative cognitions and feelings accompanying the expe-

rience or anticipation of pain. It is composed of three

subscales representing the dimensions of rumination

(e.g., “I can’t seem to get it out of my mind”), magnifica-

tion (e.g., “I wonder if something serious may happen”),

and helplessness (e.g., “There’s nothing I can do to re-

duce the intensity of the pain”). The alpha for the total

PCS score is 0.92 and is 0.85, 0.75, and 0.86 for rumina-

tion, magnification, and helplessness, respectively [25].

Each item is rated using a 5-point Likert scale (where 0

represents “not at all” and 4 represents “all the time”).

The total score represents a single construct of general

catastrophizing and ranges from 0 to 52, with higher

scores indicating a greater degree of pain-related cata-

strophic thinking. The PCS is a widely used measure

among a variety of chronic pain populations and has

shown good reliability and validity [26].

Insomnia Symptom Inventory

The Insomnia Symptom Inventory (ISI) [27] is a seven-

item self-report measure of the nature, impact, and sever-

ity of insomnia. Respondents report “current” (i.e., last

2 weeks) sleep difficulties. The 5-point Likert scale rang-

ing from 0 (“no problem”) to 4 (“very severe problem”)

is used to rate each item, yielding a total score ranging

from 0 to 28 (i.e., no clinically significant insomnia to se-

vere insomnia). Previous studies have reported adequate

psychometric properties. The ISI has been shown to have

adequate psychometric properties (i.e., internal consis-

tency, concurrent validity, factor structure) and can be

used as a reliable and valid instrument to evaluate insom-

nia [28].

Data Analyses
All statistical analyses were performed using Microsoft

Excel software, as it was available at each site. Analyses

were conducted separately at each site using methods

harmonized across all sites. Parametric tests were used

for all analyses. Demographic information and descrip-

tive statistics for all outcome measures have been pro-

vided. To assess differences in pretreatment and

posttreatment scores for outcome variables, paired t tests

were performed. To assess differences between com-

pleters and noncompleters, independent-samples t tests

were performed. For all analyses, P<0.05 was considered

significant. Data from noncompleters were excluded

from the outcome analyses. Missing data from com-

pleters were not imputed. Missing data per site is shown

in Table 6. Finally, to explore the size of improvement in

outcome scores across all sites, the standardized mean

differences (SMDs) were estimated and calculated for

each site with their 95% confidence intervals (CIs).

Pooled SMDs were calculated using fixed-effects analyses

for each outcome measure. Statistical heterogeneity

among sites was assessed using the Higgins I2 test

Higgins & Thompson 2002. Exploratory subgroup anal-

yses were conducted on the association of program dura-

tion with treatment outcomes. The result was considered

to be statistically significant when the P value was less

than 0.05.

Results

A total of 931 veterans enrolled in the selected VA

tertiary-level interdisciplinary pain programs, with

84.1% of participants completing the full course of treat-

ment. Table 2 summarizes the main demographics of the

overall sample, indicating that the majority of partici-

pants were White (57%) men (78%) with chronic back

pain (55%). Table 3 provides veteran sample characteris-

tics for each site, whereas Table 4 provides each site’s

pretreatment and posttreatment outcomes with corre-

sponding paired t test statistics (corrected for multiple

comparisons). Across all programs, we observed

decreases in average scores for every variable, consistent

with improved outcomes for each sample. Average total

scores for outcome variables by site are presented in

Figure 1. Finally, the results of independent-samples t

tests comparing baseline outcome variables between

completers and noncompleters are shown in Table 5.

Albuquerque
A total of 135 patients enrolled in the 5-week intensive

pain rehabilitation program, with 86.6% (117) complet-

ing the full course of treatment. Those who completed

the program were primarily men (80%) who were White

(46%) or Hispanic (41%) with an average age of 51 years

(SD ¼ 10.97; Table 3). Average scores for all the out-

come variables significantly decreased from pretreatment

to posttreatment (Table 4) as expected. The results of

independent-samples t tests shown in Table 5 indicate

that after correcting for multiple comparisons, com-

pleters and noncompleters did not differ significantly on

any of the baseline outcome variables.

Cleveland
A total of 98 participants enrolled in the 12-week inten-

sive pain rehabilitation program, with 68% (67) com-

pleting the full course of treatment. As shown in Table 3,

the participants who completed the program were pri-

marily White (60%) men (79%) with an average age of

56 years (SD ¼ 11.55). Average scores for all outcome

variables significantly decreased from pretreatment to

posttreatment as expected (Table 4). The results of

independent-samples t tests shown in Table 5 indicate

that completers and noncompleters did not differ signifi-

cantly on any of the baseline outcome variables.

Pain Rehabilitation Outcomes Across VA Collaborative 435



T
a
b

le
4
.
P

re
tr

e
a

tm
e

n
t

a
n

d
p

o
st

tr
e

a
tm

e
n

t
p

a
ti

e
n

t
o

u
tc

o
m

e
s

P
O

Q
P
C

S
IS

I
P
a
in

N
R

S
P
ro

g
ra

m
M

O
B

A
D

L
V

IT
N

A
F
ea

r
T

o
ta

l
T

o
ta

l
T

o
ta

l
A

v
er

a
g
e

A
B

Q
P
re

tr
ea

tm
en

t
2
3
.8

6
(9

.9
4
)

9
.9

4
(1

0
.1

1
)

1
9
.1

5
(5

.4
3
)

2
7
.1

0
(1

1
.8

8
)

9
.7

5
(4

.9
5
)

9
6
.5

5
(3

1
.4

5
)

2
8
.3

3
(1

3
.0

2
)

1
7
.4

3
(7

.7
0
)

6
.7

4
(1

.5
3
)

P
o
st

tr
ea

tm
en

t
1
7
.0

4
(1

0
.0

2
)

6
.3

5
(8

.3
5
)

1
3
.6

0
(5

.4
2
)

2
1
.5

3
(1

1
.5

0
)

5
.5

0
(3

.8
8
)

6
9
.5

6
(3

1
.8

1
)

1
8
.6

5
(1

2
.0

4
)

1
5
.3

1
(7

.6
4
)

5
.5

3
(1

.8
2
)

t
(d

f)
*

7
.3

6
(1

1
6
)*

4
.1

7
(1

1
6
)*

1
1
.0

1
(1

1
6
)*

5
.1

3
(1

1
6
)*

1
0
.3

1
(1

1
6
)*

9
.1

9
(1

1
6
)*

8
.3

2
(1

1
6
)*

2
.9

8
(1

1
6
)*

7
.7

2
(1

1
6
)*

C
L

E
P
re

tr
ea

tm
en

t
2
5
.7

3
(8

.2
5
)

1
0
.7

0
(9

.7
5
)

1
9
.9

3
(4

.7
3
)

2
4
.1

8
(1

1
.0

3
)

1
0
.7

9
(3

.3
8
)

9
8
.0

7
(2

8
.0

3
)

2
8
.6

1
(1

3
.0

1
)

1
6
.5

8
(7

.3
2
)

6
.7

5
(1

.7
1
)

P
o
st

tr
ea

tm
en

t
2
1
.2

2
(9

.9
8
)

7
.8

6
(9

.4
0
)

1
5
.0

5
(4

.7
8
)

1
8
.3

0
(1

1
.1

7
)

8
.2

4
(4

.2
2
)

7
5
.6

3
(3

0
.6

0
)

1
7
.1

6
(1

0
.3

3
)

1
3
.6

0
(6

.5
1
)

5
.5

9
(2

.2
5
)

t
(d

f)
*

4
.4

5
(6

2
)*

2
.8

0
(6

2
)*

7
.6

3
(6

2
)*

4
.7

6
(6

2
)*

4
.7

1
(6

2
)*

6
.6

6
(6

2
)*

7
.8

2
(6

3
)*

5
.8

6
(6

1
)*

4
.2

5
(5

5
)*

P
S

P
re

tr
ea

tm
en

t
2
4
.1

8
(9

.7
6
)

1
0
.2

2
(9

.1
9
)

1
8
.6

0
(5

.2
8
)

2
6
.1

2
(1

1
.1

6
)

9
.4

9
(4

.7
3
)

9
6
.2

9
(2

9
.8

5
)

2
3
.1

3
(1

2
.5

1
)

1
6
.7

3
(5

.9
6
)

6
.4

2
(1

.6
9
)

P
o
st

tr
ea

tm
en

t
1
9
.1

4
(9

.8
5
)

8
.6

4
(8

.5
8
)

1
4
.7

5
(4

.8
9
)

2
6
.4

4
(1

0
.9

8
)

6
.9

3
(4

.0
8
)

7
6
.4

5
(3

1
.2

8
)

1
6
.5

2
(1

0
.3

6
)

1
4
.1

0
(6

.8
8
)

5
.3

1
(2

.0
2
)

t
(d

f)
*

4
.0

0
(1

1
6
)*

1
.3

1
(1

1
6
)

6
.2

0
(1

1
6
)*

3
.6

3
(1

1
6
)

4
.1

1
(1

1
6
)*

4
.8

8
(1

1
6
)*

5
.9

2
(1

1
2
)*

4
.8

3
(1

4
3
)*

5
.1

5
(1

1
5
)*

S
F

P
re

tr
ea

tm
en

t
2
3
.4

4
(1

0
.6

0
)

9
.4

7
(1

0
.2

3
)

2
0
.8

0
(4

.9
8
)

2
6
.8

0
(1

2
.5

1
)

1
2
.7

8
(4

.6
1
)

9
9
.5

1
(3

1
.6

1
)

2
8
.9

3
(1

4
.2

7
)

1
5
.9

8
(6

.6
3
)

6
.2

2
(2

.0
9
)

P
o
st

tr
ea

tm
en

t
1
8
.1

1
(1

0
.0

3
)

7
.4

9
(8

.1
6
)

1
5
.4

2
(5

.3
2
)

2
1
.0

7
(1

1
.7

1
)

9
.1

3
(4

.6
4
)

7
6
.1

1
(3

1
.1

5
)

1
9
.8

0
(1

2
.8

1
)

1
2
.2

0
(7

.0
1
)

5
.0

0
(2

.2
2
)

t
(d

f)
*

3
.6

8
(4

4
)*

1
.6

4
(4

4
)

6
.7

1
(4

4
)*

3
.8

2
(4

4
)*

4
.3

1
(4

4
)*

5
.9

9
(4

4
)*

5
.0

8
(4

4
)*

5
.0

6
(4

2
)*

3
.9

3
(4

4
)*

T
P
A

-I
N

P
re

tr
ea

tm
en

t
2
5
.3

7
(9

.5
)

1
4
.1

6
(1

0
.6

)
1
9
.5

5
(5

.0
7
)

2
7
.9

2
(1

1
.3

2
)

1
1
.2

9
(4

.5
7
)

9
8
.2

9
(2

7
.9

)
2
8
.0

7
(1

2
.4

9
)

1
7
.8

9
(5

.7
2
)

6
.8

7
(1

.5
3
)

P
o
st

tr
ea

tm
en

t
1
8
.4

9
(1

0
.1

2
)

9
.7

7
(9

.4
9
)

1
5
.7

9
(4

.8
9
)

2
2
.9

7
(1

2
.0

8
)

8
.0

1
(4

.2
9
)

7
5
.0

7
(3

1
.4

7
)

2
0
.2

(1
3
.4

2
)

1
4
.6

8
(6

.7
5
)

5
.9

1
(1

.7
9
)

t
(d

f)
*

1
5
.5

5
(3

6
3
)*

9
.6

3
(3

6
3
)*

1
2
.7

5
(3

6
2
)*

1
0
.0

7
(3

6
2
)*

1
3
.4

3
(3

6
2
)*

1
7
.2

6
(3

6
2
)*

1
2
.9

6
(3

6
3
)*

1
0
.1

8
(3

6
3
)*

1
0
.3

7
(3

6
3
)*

T
P
A

-O
U

T
P
re

tr
ea

tm
en

t
2
4
.2

4
(9

.6
)

1
5
.9

8
(1

1
.6

5
)

1
8
.2

2
(4

.1
3
)

2
4
.7

1
(1

2
.8

9
)

1
2
.6

4
(3

.9
8
)

9
5
.8

0
(3

2
.7

1
)

2
5
.5

7
(1

3
.1

)
1
7
.3

6
(7

.1
2
)

6
.8

9
(1

.3
4
)

P
o
st

tr
ea

tm
en

t
2
1
.7

3
(1

0
.5

7
)

1
2
.7

3
(1

0
.9

3
)

1
5
.8

9
(5

.5
5
)

2
4
.0

7
(1

2
.6

6
)

9
.7

1
(4

.7
3
)

8
4
.1

3
(3

6
.3

7
)

1
9
.8

7
(1

3
.3

4
)

1
5
.8

(7
.1

6
)

6
.3

8
(1

.8
3
)

t
(d

f)
*

2
.4

5
(4

4
)*

2
.6

2
(4

4
)*

3
.0

1
(4

4
)*

0
.5

1
(4

4
)

3
.9

4
(4

4
)*

3
.7

1
(4

4
)*

2
.9

8
(4

3
)*

1
.6

3
(4

4
)

1
.9

4
(4

4
)

P
O

Q
¼

P
a
in

O
u
tc

o
m

es
Q

u
es

ti
o
n
n
a
ir

e;
P
C

S
¼

P
a
in

C
a
ta

st
ro

p
h
iz

in
g

S
ca

le
;

IS
I
¼

In
so

m
n
ia

S
le

ep
In

d
ex

;
N

R
S
¼

n
u
m

er
ic

ra
ti

n
g

sc
a
le

;
M

O
B
¼

m
o
b
il
it

y
;

A
D

L
¼

a
ct

iv
it

ie
s

o
f

d
a
il
y

li
v
in

g
;

V
IT
¼

v
it

a
li
ty

;
N

A
¼

n
eg

a
ti

v
e

a
ff

ec
t;

A
B

Q
¼

A
lb

u
q
u
er

q
u
e;

C
L

E
¼

C
le

v
el

a
n
d
;
P
S
¼

P
u
g
et

S
o
u
n
d
;
S
F
¼

S
a
n

F
ra

n
ci

sc
o
;
T

P
A
¼

T
a
m

p
a
,
IN
¼

in
p
a
ti

en
t;

O
U

T
¼

o
u
tp

a
ti

en
t;

t¼
t

sc
o
re

;
d
f
¼

d
eg

re
es

o
f

fr
ee

d
o
m

.

P
a
ir

ed
t

te
st

a
n
a
ly

se
s

w
er

e
u
se

d
to

id
en

ti
fy

st
a
ti

st
ic

a
ll
y

si
g
n
ifi

ca
n
t

ch
a
n
g
es

fr
o
m

p
re

tr
ea

tm
en

t
to

p
o
st

tr
ea

tm
en

t.

*
S
ig

n
ifi

ca
n
t

a
t

0
.0

5
le

v
el

.

436 Murphy et al.



Puget Sound
A total of 176 veterans enrolled in the 8-week intensive

pain rehabilitation program, with 82% (145) completing

the full course of treatment. Participants who completed

the program were primarily White (74%) men (70%)

with an average age of 51 years (SD¼11.65; Table 3).

Average scores for all outcome variables decreased from

pretreatment to posttreatment as expected, with

(a)

(b)

(c)

Figure 1. Change in Patient Reported Outcomes by Site Total score averages on Pain Outcome Questionnaire (POQ) (A), Pain
Catastrophizing Scale (PCS) (B) and Insomnia Severity Index (ISI) (C) collected before and after completing behavioral intervention
at each participating site. Note: *< 0.05, **< 0.01, ***< 0.001.
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statistically significant improvements shown in all but ac-

tivities of daily living (Table 4). As shown in Table 5,

there were no statistically significant differences between

completers and noncompleters for any of the outcome

variables.

San Francisco
As shown in Table 3, a total of 73 patients enrolled in the

12-week intensive pain rehabilitation program, with

61.6% (45) completing the full course of treatment.

Those who completed the program were primarily White

(57.6%) men (80.0%) with an average age of 54 years

(SD ¼ 14.4). Average scores for all outcome variables de-

creased from pretreatment to posttreatment as expected,

with statistically significant improvements shown in all

but activities of daily living (Table 4). The results of

independent-samples t tests shown in Table 5 indicate

that completers and noncompleters did not differ signifi-

cantly on any of the baseline outcome variables, except

for mean vitality scores (t[71] ¼ –2.66, P¼0.01).

Tampa Inpatient
As shown in Table 3, a total of 389 patients enrolled in

the 3-week inpatient intensive pain rehabilitation pro-

gram, with 93.6% (364) completing the full course of

treatment. Those who completed the program were pri-

marily White (56.3%) men (78.3%) with an average age

of 52.7 years (SD ¼ 11.06). Average scores for all out-

come variables decreased significantly from pretreatment

to posttreatment (Table 4) as expected. The results from

independent-samples t tests shown in Table 5 indicate

that completers and noncompleters did not differ signifi-

cantly on any of the baseline outcome variables.

Tampa Outpatient
As shown in Table 3, a total of 60 patients enrolled in the

8-week outpatient intensive pain rehabilitation program,

with 75% (45) completing the full treatment. Those who

completed the program were primarily Hispanic (37.8%)

men (68.9%) with an average age of 55.5 years (SD ¼
12.47). Average scores for all outcome variables de-

creased from pretreatment to posttreatment (Table 4) as

expected, but decreases in pain intensity (t[45]¼1.94,

P¼0.059), negative affect (t[45]¼0.51, P¼0.61), and

sleep (t[45]¼1.63, P¼0.11) were not statistically signifi-

cant. The results from independent-samples t tests shown

in Table 5 indicate that after correcting for multiple com-

parisons, completers and noncompleters did not differ

significantly on any of the baseline outcome variables.

Exploratory Analyses

Figure 2 demonstrates the SMDs with their 95% CIs for

improvement in patient outcomes for each site examined.

Significant improvement was observed for all outcome

measures (pain NRS: Hedges’ g [SMD] ¼ �0.58; 95%

CI, �0.69 to �0.48; P<0.001; I2¼0.0%; POQ-VA:

Hedges’ g [SMD] ¼ �0.74; 95% CI, �0.8 to �0.63;

P<0.001; I2¼2.6%; PCS: Hedges’ g [SMD] ¼ �0.65;

95% CI, �0.75 to �0.54; P<0.001; I2¼8.5%; ISI:

Hedges’ g [SMD] ¼ �0.44; 95% CI, �0.54 to �0.33;

P<0.001; I2¼0.0%). There was no significant associa-

tion between program duration and reported outcomes

(P>0.05).

Discussion

The objective of this study was to examine the effective-

ness of and the similarities and differences across VA in-

terdisciplinary pain rehabilitation programs that used the

same core measures for program evaluation. A total of

six programs at five sites were included, which represents

the largest analysis of patient-reported outcomes across

interdisciplinary chronic pain rehabilitation programs to

date. Overall, we found that nearly all patient-reported

outcomes showed statistically significant improvements

across the programs examined, despite differences in

structure and intensity. We found average reductions of

22% (range, 12–28%) in pain-related domains of func-

tioning (e.g., mobility) [22], a 31% (range, 22–40%) re-

duction in pain catastrophizing, and a 16% (range, 9–

24%) reduction in sleep difficulties. We also found that

the length, contact, and intensity of treatment did not

seem to have an overall effect on the investigated out-

comes. For the outcomes included, the program dosage

was not generally associated with better effect sizes, and

an optimal dosage could not be determined.

Among all six programs examined, the largest effect

was on pain catastrophizing. The profound impact of

pain catastrophizing on both experimental and clinical

pain cannot be overstated. It has been shown that indi-

viduals reporting high levels of pain catastrophizing also

report greater pain in response to controlled, laboratory-

induced, noxious stimuli [30–34]. In the clinical setting,

in both cross-sectional and prospective studies, individu-

als reporting high levels of pain catastrophizing show in-

creased vulnerability to developing chronic pain

conditions [35], increased chronic pain severity and pain-

related disability [36–39], and increased affective distress

[40] and are less likely to respond to treatments [41].

Table 6. Missing values for completers

NRS POQ PCS ISI Total N

ABQ 0% 0% 0% 0% 117

CLE 14% 2% 0% 3% 67

PS 20% 19% 22% 1% 145

SF 0% 0% 0% 4% 45

TPA-IN 0% 0% 0% 0% 364

TPA-OUT 0% 0% 2% 0% 45

NRS ¼ numeric rating scale; POQ ¼ Pain Outcomes Questionnaire; PCS ¼
Pain Catastrophizing Scale; ISI ¼ Insomnia Sleep Index; ABQ ¼
Albuquerque; CLE ¼ Cleveland; PS ¼ Puget Sound; SF ¼ San Francisco; TPA

¼ Tampa, IN ¼ inpatient; OUT ¼ outpatient.
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Conversely, improvements in levels of pain catastrophiz-

ing predict decreased levels of high disability and disabil-

ity days following treatment [42], with some suggesting

that pain catastrophizing plays a larger role in predicting

disability levels than depression [43]. Furthermore, levels

of pain catastrophizing play an important role in trauma

by mediating the effects of posttraumatic stress on pain

chronification [44]. Recent work also found that levels of

pain catastrophizing significantly predicted suicidal idea-

tion and behaviors in patients with chronic pain and opi-

oid use [45]. Thus, focusing on lowering levels of pain

catastrophizing through value-based actions, cognitive

restructuring, and other psychological techniques that

are the focus of the interdisciplinary pain rehabilitation

programs evaluated herein may be critical in increasing

functional improvements in the veteran population.

Only one of the six programs included in this study

(Tampa VA inpatient) included opioid tapering as a spe-

cific and required component of treatment. The other

programs offered tapering through various mechanisms,

and although not always part of participation, veterans

frequently decreased opioid usage. Examples for ways

that deprescribing occurred included continuing an estab-

lished opioid taper plan initiated by a referring provider,

working collaboratively with patients’ primary care

teams to reduce medications during treatment or follow-

ing completion of the program, or pain program pre-

scribers assuming pain medication management and

developing an individualized plan with patients during

programming.

Despite the clear benefits of interdisciplinary pain re-

habilitation programs to those individuals with the most

treatment-refractory and high-impact pain, within the

United States these programs have grown in the VA while

struggling in the private sector. The VA’s 20 CARF-

accredited pain programs represent almost one-fourth of

what is currently available in the entire country despite

the fact that veterans represent approximately 7% of the

US population. Furthermore, interdisciplinary programs

outside the VA are often targeted to workers’ compensa-

tion cases, as the treatment is financially supported by

insurers in select states (e.g., Texas, California). It is an

undeniable benefit that the VHA has the ability to adopt

new models of care delivery that address many of the

structural, socioeconomic, and clinical limitations pre-

sent in a community or private health care system [20]

and is not reliant on reimbursement by third-party

payers, the primary obstacle in the private sector.

(a) (c)

(b) (d)

Figure 2. Treatment effect mean differences in pain outcomes. Standardized Mean Difference (SMD) with 95% confidence intervals
for Pain Outcome Questionnaire (POQ) (A), Pain Catastrophizing Scale (PCS) (B) Insomnia Severity Index (ISI) (C) and Average Pain
Intensity (NRS) (D). Significant improvement was observed for all outcomes measures [Pain NRS: Hedges’g (SMD)¼ �0.58, 95% CI
�0.69 to �0.48], P < 0.001, I2 ¼ 0.0%), POQ: Hedges’g (SMD)¼ �0.74, 95% CI �0.8 to �0.63, P < 0.001, I2 ¼ 2.6%, PCS: Hedges’g
(SMD)¼ �0.65, 95% CI �0.75 to �0.54, P < 0.001, I2 ¼ 8.5%, ISI: Hedges’g (SMD)¼ �0.44, 95% CI �0.54 to �0.33, P < 0.001, I2 ¼
0.0%]. There was no association between program duration and reported outcomes (P’s > 0.05).
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However, implementing the stepped care model, a para-

digm that could be emulated across settings, has also

helped. Enhanced pain treatment at the primary and sec-

ondary levels provides adequate services for many,

whereas those most in need of intensive pain rehabilita-

tion can be cared for in a setting with increased scaffold-

ing and support. In addition, the successful expansion of

these programs within the largest health care system in

the United States suggests that their realization may be

more flexible than previously understood.

As evidenced in the current evaluation, the VA’s

CARF-accredited pain programs have a variety of forms

that were tailored to fit the unique needs of each facility.

Our results demonstrate that despite these differences,

positive outcomes are typical and treatment is beneficial

to patients across domains of function. Although these

programs do require collaboration and resources, the va-

riety of effective formats suggests that there is room for

flexibility in programming. The development of pro-

grams can and should be approached creatively, as a

spectrum of options may produce similar effects.

Although a setting that offers around-the-clock care is

helpful in many ways and perhaps indicated for those

most in need, programs can take numerous shapes while

still providing quality care to individuals with pain. As

Dr. Bonica [46] said, perhaps it is the “magic” of the

team approach that contributes most to the powerful re-

habilitative effects [47]—like-minded clinicians working

together, alongside the patient, with both compassion

and effective strategies for taking back control over pain.

Instead of fragmented care without shared goals and

communication, it models the treatment needed to ad-

dress complex conditions. In fact, pain as a “team sport”

has been espoused more loudly in recent years with a call

for integrated, multimodal, interdisciplinary treatment

recommended by the National Pain Strategy [47] and

more strongly mandated by the Comprehensive

Addiction and Recovery Act [48], with all VA facilities

required to create multidisciplinary pain management

teams.

The important takeaway is that interdisciplinary pain

programs are effective, worthy of investment, and should

be attended to and promoted as a mainstay for optimal

pain treatment. Although we have seen changes on the

policy side related to increased restrictions on opioids,

we have not seen commensurate increases in the avail-

ability of comprehensive pain management. This is both

unjust and unethical to those who suffer from chronic

pain and is related in part to the lack of reimbursement

for nonpharmacological options such as interdisciplinary

pain rehabilitation programs, which have more evidence

than many biomedical treatments that are covered by

insurers. Population-based health strategy should include

increasing access to interdisciplinary pain programs by

revising reimbursement policies to enable those with

chronic pain to benefit. The treatment model deserves

the attention and support of legislators, insurance

companies, and the health care industry. Sadly, the lack

of these programs is a reflection of the misguided practice

of offering unidimensional “solutions” that are often dis-

appointing and neglect the need for whole-person pain

care. Rather than focusing on the reduction of opioid

medications as a primary outcome, the programs in-

cluded in this study used treatments to increase pain

management strategies and empower individuals with

pain.

This study has several notable limitations. First, it in-

volved a retrospective analysis of program evaluation

data across sites, so the treatment was not randomized

and we did not have a control group for comparison. It

included only outcomes at program completion, and no

follow-up information was available for this analysis.

Future analysis will explore the long-term outcomes (i.e.,

6 and 12 months), which will strengthen our conclusions

and add to the literature. In addition, as there were nu-

merous sites involved, the clinical information was col-

lected somewhat differently at each location, which

could have affected patient reporting. Furthermore, only

five sites and six programs volunteered to participate in

the CARF Outcomes Workgroup. These programs

agreed to adopt the core measures established based on

use in the field; however, their inclusion may result in a

degree of selection bias and may not adequately represent

all VA CARF pain programs. Despite that, based on the

information tracked through the national leadership

committee, the variability in the programs represented is

typical of approaches across the system; hence, we be-

lieve that results would be similar with more sites in-

cluded. Furthermore, as this sample was largely military

veterans, it was predominantly male, and therefore

women are underrepresented compared with the US pop-

ulation. However, the percentage of women served

across the programs was 22%, which is higher than that

of women in the general VA at 7.5% [49]. Finally, we re-

alize the limitations to generalizability in the private sec-

tor given current barriers (e.g., lack of reimbursement)

that do not support similar interdisciplinary care. Rather

than ignore the evidence of these outcomes, however, we

ask insurance companies and other health care systems to

consider the beneficial clinical and financial impacts of

this treatment approach for individuals who are often the

highest utilizers of health care services.

Our outcomes support the effectiveness of interdisci-

plinary pain rehabilitation programs and reinforce the

need to reconsider a model that exemplifies an inte-

grated, coordinated, team-based approach to pain care.

Conclusion

The adverse impacts of increased prescription opioid use

have shifted the focus to nonpharmacological approaches

for chronic pain management, emphasizing the impor-

tance of biopsychosocially informed care that is patient

centered, multidisciplinary, and focused on
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improvements in quality of life and functioning [50].

This is not a new approach to those working in an inter-

disciplinary pain rehabilitation program—it is the ap-

proach and has informed programming for decades. The

question is how to leverage the current climate to precipi-

tate the development, implementation, and reimburse-

ment for this important treatment option. It is our hope

that the current study will highlight the utility and bene-

fits that may be gleaned from this long-standing and

proven treatment milieu.
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