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Stepped Exercise Program for Patients With Knee Osteoarthritis
A Randomized Controlled Trial
Kelli D. Allen, PhD; Sandra Woolson, MS; Helen M. Hoenig, MD; Dennis Bongiorni, PT, DPT; James Byrd, MD;
Kevin Caves, MEM; Katherine S. Hall, PhD; Bryan Heiderscheit, PT, PhD; Nancy Jo Hodges, PT, DPT, OCS;
Kim M. Huffman, MD, PhD; Miriam C. Morey, PhD; Shalini Ramasunder, MD; Herbert Severson, PhD;
Courtney Van Houtven, PhD; Lauren M. Abbate, MD, PhD; and Cynthia J. Coffman, PhD


Background: Evidence-based models are needed to deliver
exercise-related services for knee osteoarthritis efficiently
and according to patient needs.


Objective: To examine a stepped exercise program for
patients with knee osteoarthritis (STEP-KOA).


Design: Randomized controlled trial. (ClinicalTrials.gov:
NCT02653768)


Setting: 2 U.S. Department of Veterans Affairs sites.


Participants: 345 patients (mean age, 60 years; 15% female;
67% people of color) with symptomatic knee osteoarthritis.


Intervention: Participants were randomly assigned in a 2:1
ratio to STEP-KOA or an arthritis education (AE) control
group, respectively. The STEP-KOA intervention began with 3
months of an internet-based exercise program (step 1).
Participants who did not meet response criteria for improve-
ment in pain and function after step 1 progressed to step 2,
which involved 3 months of biweekly physical activity
coaching calls. Participants who did not meet response cri-
teria after step 2 went on to in-person physical therapy vis-
its (step 3). The AE group received educational materials
via mail every 2 weeks.


Measurements: Primary outcome was Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) score.
Scores for the STEP-KOA and AE groups at 9 months were
compared by using linear mixed models.


Results: In the STEP-KOA group, 65% of participants (150 of 230)
progressed to step 2 and 35% (81 of 230) to step 3. The estimated
baseline WOMAC score for the full sample was 47.5 (95% CI, 45.7
to 49.2). At 9-month follow-up, the estimated mean WOMAC score
was 6.8 points (CI, �10.5 to �3.2 points) lower in the STEP-KOA
than the AE group, indicating greater improvement.


Limitation: Participants were mostly male veterans, and fol-
low-up was limited.


Conclusion: Veterans in STEP-KOA reported modest improve-
ments in knee osteoarthritis symptoms compared with the
control group. The STEP-KOA strategy may be efficient for deliv-
ering exercise therapies for knee osteoarthritis.


Primary Funding Source: Department of Veterans Affairs,
Health Services Research and Development Service.


Ann Intern Med. doi:10.7326/M20-4447 Annals.org
For author, article, and disclosure information, see end of text.
This article was published at Annals.org on 29 December 2020.


Knee osteoarthritis is a leading cause of chronic pain
and disability (1, 2). The prevalence of knee osteoar-


thritis is projected to continue rising substantially, high-
lighting the importance of delivering guideline-based
andefficient carewithin health systems (3). Kneeosteoarthritis
treatment guidelines consistently recommendexercise-based
therapies, including physical therapy (PT), as core compo-
nents (4–6) on the basis of evidence for their effectiveness (7,
8). However, the vast majority of patients with knee osteoar-
thritis are physically inactive (9), and PT is substantially under-
used (10–12). Reasons for low use of PT include limited
access (related to health insurance coverage or lack of physi-
cal therapists in some settings) (13) and the absence of evi-
dence to determine which patients may benefit most from
PT. Some patients with knee osteoarthritis may have
improvements in symptoms through lower-cost exercise-
based interventions, whereas others may require addi-
tional support from a physical therapist to address specific
impairments that limit activity. However, currently no evi-
dence-based models exist for delivering different types of
exercise-related services for knee osteoarthritis efficiently
and according to patient needs.


Stepped care models have been applied in pain
management and other health conditions to customize
treatments on the basis of patients' responses (14–18).


These interventions, which begin with a low-intensity
approach and “step up” to more intensive treatments if
patients do not have clinically relevant improvement, are
attractive from both patient and resource allocation per-
spectives (19, 20). For patients, stepped care allows tai-
loring based on patient-centered outcomes. For health
care systems, stepped care reserves costlier or limited
resources (such as physical therapist time) for patients
who do not respond adequately to other approaches.
This study examined a novel stepped exercise program for
patients with knee osteoarthritis (STEP-KOA) that begins
with an internet-based exercise program and steps up
sequentially to telephone-based physical activity coaching
and in-person PT for patients who do not achievemeaning-
ful improvements in osteoarthritis-related symptoms in pre-
vious steps.


See also:


Summary for Patients


Web-Only
Supplement
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METHODS


Detailed studymethods have been published (21).


Design Overview
Participants were randomly assigned to STEP-KOA


or an arthritis education (AE) program (Figure 1). Three-
and 6-month assessments determined whether partici-
pants in the STEP-KOA group could move on to more
intensive steps, on the basis of established response cri-
teria (see later) (22). The primary outcome time point was
9 months. After the 9-month assessment, participants in
the AE group were offered step 1 and 2 interventions. All
participants continued their usual osteoarthritis medical
care during the study. Enrollment began on 16 September
2016, and 9-month follow-up was completed on 6
February 2019. This trial (ClinicalTrials.gov: NCT02653768)
was approved by the institutional review board of the
Durham Veterans Affairs (VA) Health Care System.


Setting and Participants
This study was conducted at 2 VA sites: Durham and


Greenville, North Carolina. Participants (n= 345) were
veterans who had a diagnosis of knee osteoarthritis,
identified from VA electronic medical records plus self-
report of a clinician diagnosis of osteoarthritis, and self-
reported joint pain of 3 or greater (on a scale of 0 to 10)
in a knee with osteoarthritis during the past 2 weeks.
Exclusion criteria, described previously, included co-
occurring rheumatic conditions, recent completion of PT
for knee osteoarthritis, and health conditions that would
make unsupervised exercise unsafe (21). The primary
recruitment method involved identifying patients with
knee osteoarthritis in VA electronic medical records, then
sending them an introductory letter. Participants had an
International Classification of Diseases, Ninth or 10th
Revision code for general osteoarthritis or knee osteoar-
thritis; for those with a general osteoarthritis code, a


Figure 1.CONSORT (Consolidated Standards of Reporting Trials) diagram.


Patients identified from
medical records (n = 5322)


Referrals (n = 58)
   Provider: 52
   Self: 6


Patients not sent letters (n = 3711)
   Ineligible at chart review: 242
   Recruitment goal met: 3469


Ineligible (n = 236)
   Exclusionary health condition: 40
   Currently participating in PT: 25
   Deceased: 5
   No/not severe enough knee osteoarthritis symptoms: 77
   Knee injury or surgery in past 6 mo: 22
   Not comfortable with internet use: 27
   Scheduled for lower-extremity surgery in next 9
      mo: 17
   Exclusion criteria identified during prescreen
      chart review: 19
   Other: 4


Excluded (n = 2)
Withdrew (n = 19)


Unable to contact (n = 45)


Excluded (n = 6)
Withdrew (n = 7)


Unable to contact (n = 32)


Excluded (n = 1)
Withdrew (n = 7)


Unable to contact (n = 25)


Patients sent recruitment
letters (n = 1665)


Screened eligible patients (n = 349)


Enrolled and randomly
assigned (n = 345)


STEP-KOA (n = 230) AE (n = 115)


3-mo follow-up
(n = 164)


6-mo follow-up
(n = 164)


9-mo follow-up
(n = 163)


3-mo follow-up
(n = 100)


6-mo follow-up
(n = 100)


9-mo follow-up
(n = 95)


Patients with data
analyzed (n = 230)


Patients with data
analyzed (n = 115)


Patients not sent letters (n = 4)


Excluded (n = 1080)
   Declined: 968
   Enrollment closed: 112


Excluded (n = 0)
Withdrew (n = 2)


Unable to contact (n = 13)


Excluded (n = 1)
Withdrew (n = 1)


Unable to contact (n = 11)


Excluded (n = 5)
Withdrew (n = 1)


Unable to contact (n = 10)


Some participants could not be contacted at one time point but did not withdraw and were successfully contacted at a later time point. Therefore, the
follow-up numbers at 6 and 9 months include some patients who were not included at the preceding time point.
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trained research coordinator reviewed the electronic
health record (EHR) to verify that a clinician had diag-
nosed knee osteoarthritis. Veterans could also self-refer,
and clinicians could refer patients; such referrals were fol-
lowed by EHR review to verify a knee osteoarthritis diag-
nosis. All potential participants completed a screening
telephone call, followed by an in-person visit to complete
the informed consent process and baseline assessments.


Randomization and Interventions
Participants were randomly assigned to STEP-KOA


or AE in a 2:1 ratio, respectively, by using a stratified
block randomization with block sizes of 3. Strata were sex
and study site. The randomization sequence was generated
by a study statistician, stored in the study database, and ac-
cessible only to unblinded teammembers. Participants were
informed of their assignment after completing the baseline
assessments.


STEP-KOA Intervention
STEP-KOA Overview. Progression to advanced steps


was based on OMERACT-OARSI (Outcome Measures in
Rheumatology–Osteoarthritis Research Society Interna-
tional) response criteria (22). Participants could meet crite-
ria for a clinically relevant response in 2 ways: at least 50%
improvement in pain or function and absolute change of
20 or greater, or at least 2 of the following: at least 20%
improvement in pain and absolute change of 10 or
greater, at least 20% improvement in function and abso-
lute change of 10 or greater, or Patient Global Impression
of Improvement (since beginning of study) score indicat-
ing “better” or “much better” (vs. “worse,” “much worse,”
or “same”).


The STEP-KOA intervention began with access to an
internet-based exercise program for knee osteoarthritis
(step 1). After 3 months, participants not meeting
OMERACT-OARSI response criteria progressed to step
2: biweekly telephone coaching to address barriers to
physical activity. After 3 months of step 2, participants
still not meeting response criteria went on to step 3: in-
person PT visits. Some participants initially met response
criteria at 3 months but had regression by 6 months and
no longer met response criteria compared with baseline;
these participants were advanced to step 2 at 6 months.
Those who missed their 3- or 6-month assessment
remained in their assigned step at that time point.


Step 1: Internet-Based Exercise Training. The
internet-based training program provided personalized
exercise recommendations, including progression of
activities, with 7 exercise levels (23). Initial assignment of
exercise level was based on self-reported pain, function,
and activity. Each level included stretching and strength-
ening exercises, along with aerobic exercise recommen-
dations. Static pictures and videos of assigned stretching
and strengthening exercises were provided. Participants
were instructed to complete the exercises at least 3 times
per week. At any time, they could ask to move to a harder
or an easier exercise level but could move to a harder
level only if their score on the modified short form of the
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) was better than or equal to their previous


score. Participants were given ankle weights and elastic
resistance bands, and those without internet access were
given an iPad and data plan during their intervention
period.


Step 2: Six Biweekly Telephone-Based Physical
Activity Coaching Sessions. The goals of step 2 calls were
to address osteoarthritis-related and other barriers to exer-
cise, provide social support for physical activity, reinforce
the benefits of physical activity, and use motivational inter-
viewing strategies to address any ambivalence about physi-
cal activity (24). During each call, the coach led participants
in goal setting for their weekly physical activity by using
SMART (Specific, Measurable, Action-oriented, and Time-
bound) principles (25). They were encouraged to perform
strengthening exercises 2 to 3 times per week and to aim
for a long-term goal of 150 minutes of physical activity per
week (based on guidelines), but goals were tailored to par-
ticipants' functional abilities. Coaches (n= 3 with master's
degrees in health education–related fields) received training
from co-investigators with experience in exercise science,
physical activity coaching, telephone-based interventions,
and motivational interviewing. A subset of intervention calls
were audio-recorded, and co-investigators used fidelity
checklists to provide feedback to the coaches.


Step 3: PT Visits. Physical therapy visits were based
on usual care for knee osteoarthritis and included a per-
sonalized exercise program; instruction in activity pacing
and joint protection; and evaluation of mobility, stability,
function, knee alignment, limb length inequalities, mus-
cle weakness, inflexibility, and need for mobility aids,
knee braces, and shoe orthotics. Veterans Affairs physi-
cal therapists (n= 7 with 3 to 9 years of experience) deliv-
ered the intervention; the principal investigator provided
therapists with 1 initial training session, followed by peri-
odic fidelity checks. Participants were asked to attend 3
to 7 PT visits on the basis of progression toward goals.
The first PT session lasted 1 hour, and the remaining vis-
its were 30 minutes each. Participants were paid for
travel to each PT visit ($10 plus an additional amount that
varied by distance).


AE Control Condition
Participants in the AE control group received educa-


tional materials via mail every 2 weeks for 9 months. The
AE intervention included a comprehensive set of topics
related to osteoarthritis and its management, described
previously and based on established treatment guide-
lines (21, 26, 27).


Outcomes and Follow-Up
Study assessments were conducted in person at


baseline and 9 months and via telephone at 3 and 6
months. Assessments were conducted by a trained,
blinded research assistant. Participants were paid $40 for
in-person and $20 for telephone-based assessments.


PrimaryOutcome:WOMAC Score
The WOMAC is a measure of lower-extremity pain (5


items), stiffness (2 items), and function (17 items), with
items rated on a Likert scale of 0 (no symptoms) to 4
(extreme symptoms). The reliability and validity of the
WOMAC total score and subscales have been confirmed,
and this instrument has been used in many trials of
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behavioral interventions for osteoarthritis, including tele-
phone-based administration (28, 29).


Secondary Outcome: Objective Physical Function
Physical function assessments included a 30-second


chair stand test (30), 40-m fast-paced walk (31), Timed
Up and Go test, stair climbing test (12 steps), and 6-mi-
nute walk test, following previously established proce-
dures for each (32). After each test, participants were
asked to indicate the maximum pain they had during the
test, on a scale of 0 to 10.


Physical ActivityMeasures
The Physical Activity Scale for the Elderly (PASE) is a


self-reported, 12-item scale that measures occupational,


household, and leisure activity during 1 week. Higher
scores indicate greater weekly activity (33).


Participant Characteristics
We report information on participants' age, race/eth-


nicity, sex, household financial status, education level,
work status, marital status, body mass index, rating of
comfort with internet use (Likert scale of 1 [not at all com-
fortable] to 5 [very comfortable]), comorbid illnesses
(Self-Administered Comorbidity Questionnaire) (34), du-
ration of arthritis symptoms, and self-rated general
health (Table 1).


Adverse Events
Adverse event information was obtained through


patient report (during outcome assessment or intervention


Table 1. Characteristics of Study Participants, Overall and by Group*


Characteristic Total Sample (n = 345) STEP-KOA Group (n = 230) AE Group (n = 115)


Demographic and clinical characteristics


Mean age (SD), y 60.0 (10.3) 59.9 (9.9) 60.2 (11.1)


Female, n (%) 53 (15.4) 36 (15.7) 17 (14.8)


Person of color, n (%)† 229 (67.3) 155 (68.3) 74 (65.5)


Hispanic ethnicity, n (%) 8 (2.3) 4 (1.7) 4 (3.5)


Some education above high school, n (%) 275 (79.7) 184 (80.0) 91 (79.1)


Working (part or full time), n (%) 124 (35.9) 81 (35.2) 43 (37.4)


Married or living with partner, n (%) 217 (62.9) 149 (64.8) 68 (59.1)


Low perceived income‡ 78 (22.6) 56 (24.3) 22 (19.1)


Mean comfort level with internet use (SD)§ 4.3 (1.1) 4.3 (1.1) 4.3 (1.2)


Greenville VA Health Care Center patient, n (%)|| 76 (22.0) 50 (21.7) 26 (22.6)


Mean body mass index (SD), kg/m2 33.9 (7.4) 33.9 (7.5) 33.9 (7.1)


Mean self-reported comorbid conditions (SD), n¶ 3.90 (1.6) 3.9 (1.6) 3.9 (1.6)


Fair or poor self-rated health, n (%) 101 (29.3) 65 (28.3) 36 (31.3)


Mean duration of arthritis symptoms (SD), y 16.4 (11.2) 16.3 (11.6) 16.6 (12.4)


Primary and secondary outcomes**


Mean WOMAC score (SD)


Total (range, 0–96) 47.5 (16.3) 47.8 (16.6) 46.8 (15.9)


Pain (range, 0–20) 9.9 (3.4) 10.0 (3.4) 9.7 (3.5)


Function (range, 0–68) 33.3 (12.4) 33.5 (12.7) 32.8 (12.0)


Mean 30-s chair stands (SD), n 7.8 (3.8) 7.8 (3.7) 7.8 (4.0)


Mean 40-m fast-paced walk time (SD), s 40.7 (16.9) 40.1 (17.4) 40.1 (16.0)


Mean Timed Up and Go test time (SD), s 12.3 (5.9) 12.3 (5.9) 12.3 (5.8)


Mean stair climbing test time (SD), s 9.2 (4.8) 9.1 (4.6) 9.3 (5.2)


Mean 6-min walk test distance (SD), m 308 (131) 306 (135) 310 (125)


Mean PASE score (SD) 148 (91.2) 151 (94.0) 142 (85.4)


* 2 participants missing age (2 in STEP-KOA), 5 missing race (3 in STEP-KOA, 2 in AE), 4 missing ethnicity (2 in STEP-KOA, 2 in AE), 4 miss-
ing perceived income (3 in STEP-KOA, 1 in AE), 28 missing comfort with internet use (19 in STEP-KOA, 9 in AE), 1 missing self-rated health
(1 in STEP-KOA), 3 missing duration of arthritis symptoms (1 in STEP-KOA, 2 in AE), 1 missing WOMAC total score (1 in STEP-KOA), 1 miss-
ing chair stand test (1 in STEP-KOA), 3 missing 40-m walk (1 in STEP-KOA, 2 in AE), 2 missing Timed Up and Go test (2 in AE), 22 missing
stair climbing test (16 in STEP-KOA, 6 in AE), 1 missing 6-min walk test (1 in STEP-KOA), and 1 missing PASE total score (1 in STEP-KOA).
† Mostly African Americans: total n = 219 (149 in STEP-KOA, 70 in AE).
‡ Self-report of “just meet basic expenses” or “don’t even have enough to meet basic expenses.”
§ 1 (not at all comfortable) to 5 (very comfortable).
|| The primary clinical site for other participants was Durham VA Health Care Center.
¶ From the Self-Administered Comorbidity Questionnaire (34) listing 13 medical conditions plus up to 2 optional “other” conditions.
** Normal values for physical function tests: 30-s chair stand, 13–14 stands for adults aged 60–79 y; 40-m walk test, 19–23 s for adults aged
60–79 y; Timed Up and Go test, 8–9 s for adults aged 60–79 y; stair climbing test, 8.7–10.2 s for healthy men and women; 6-min walk test,
471–572 m for adults aged 60–79 y.
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contacts) and the VA electronic medical record. Initial
determinations of severity and study relatedness were
made by the principal investigator (and co-investigators if
needed); these were submitted to the institutional review
board for final determination.


Statistical Analysis
Sample Size


To calculate sample size, we used methods appro-
priate for analysis of covariance–type analyses (35). On
the basis of previous data, an alpha of 0.05, 80%
power, a 20% dropout rate, a within-patient correlation
of WOMAC of 0.40, and an SD of 17.5, we estimated
that 345 participants (230 in STEP-KOA and 115 in AE)
were needed to detect an effect size difference of 0.33
at 9 months (36–38). This corresponds to a 5.8-point
difference in mean total WOMAC scores at 9 months
between groups. The study was also powered to
detect medium effect size differences in secondary
study outcomes.


Analytic Approach
All analyses were performed by using SAS software


(SAS Institute) and conducted on an intention-to-treat ba-
sis, involving all randomly assigned participants and
using all data up to the 9-month follow-up or last avail-
able measurement (39, 40). Our analytic strategy implic-
itly accommodates missingness when related to prior
outcome, or to other baseline covariates included in the
model (missing at random [MAR]). For primary and con-
tinuous secondary outcomes, linear mixed longitudinal
models were used. Predictors in all models included
dummy-coded time effects for each follow-up time point
and an indicator variable for STEP-KOA interacting with
the time effects (Supplement 1, available at Annals.org).
To account for repeated measures within participants, we
fit an unstructured covariance structure. Our primary infer-
ence for all analyses was based on the STEP-KOA by 9-
month follow-up indicator parameter, which is the esti-
mated difference between STEP-KOA and AE at 9
months. This model assumes that study groups have
equal baseline means, which is appropriate for a random-
ized controlled trial and is equivalent in efficiency to an
analysis of covariance model (41, 42). Final models also
included stratification variables for site and sex.


Missing Data
We conducted a sensitivity analysis for the primary analy-


sis by using a multiple imputation approach that included
additional baseline variables beyond those in our random-
effects models to strengthen the MAR assumption. The MAR
imputation assumes that the effectiveness of STEP-KOA par-
ticipantsmissing the outcome is similar to those in that group
who remained in the trial. Because of the magnitude of loss
to follow-up in the STEP-KOA group, we also conducted a
reference-based imputation to examine a plausible missing-
not-at-random assumption in which STEP-KOA participants
missing the outcomewere assumed to have the effectiveness
of AE participants (Supplement 1) (43).


Ethics Approval and Consent to Participate
This research is in compliance with the Declaration of


Helsinki and was approved by the institutional review


board of the Durham VA Health Care System. Written
informed consent was obtained from all study participants.


Role of the Funding Source
The funder, VA Health Services Research and


Development Service (HSRD), did not determine the study
design, conduct, or reporting.


RESULTS


Participants, Retention, and Intervention
Delivery


We identified 5322 potentially eligible patients from
VA electronic medical records, and an additional 58 partici-
pants were referred by a health care provider or self-
referred (Figure 1). Of 1665 veterans who were mailed a
letter or referred to the study, 345 were eligible, enrolled,
and randomly assigned to a study group. Characteristics of
enrolled participants are shown in Table 1. Proportions of
participants completing follow-up assessments were as fol-
lows: 3 months, 75.6% (70.4% in the STEP-KOA and 86.0%
in the AE group); 6months, 75.4% (70.0% in the STEP-KOA
and 86.0% in the AE group); and 9 months, 74.2% (70.4%
in the STEP-KOA and 81.7% in the AE group). Among 230
participants in the STEP-KOA group, 150 (65%) progressed
to the step 2 intervention (114 at 3 months and 36 at 6
months), and of those who progressed to step 2 at 3
months, 81 (71.1%) went on to step 3 (Figure 2). We could
not assess responder status for 41 participants
(17.8%) who missed both the 3- and 6-month follow-
up assessments, 24 (10.1%) who missed the 3-month
assessment only, and 25 (10.9%) who missed the 6-
month assessment only. Only 23 participants (10%)
were responders at 3 and 6 months and remained in
step 1 for the entire study.


Among STEP-KOA participants, 166 (72%) accessed
the website during the study, with a median of 2.0 days
of access (first and third quartiles, 0.0 and 33.0). Among
participants who accessed the website at least once (n=
166), the median days of access was 11.0 (first and third
quartiles, 1.0 and 44.0). Among participants who
advanced to step 2 (n= 150), the mean number of tele-
phone sessions completed (of a possible 6) was 3.8 (SD,
1.7). Among participants who advanced to step 3 (n=


Figure 2. Sankey plot of flow of participants in the STEP-KOA
group who met criteria for clinically relevant response, by time
point.
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Table 2. Estimated Means and Mean Differences of Outcomes for the STEP-KOA and AE Groups, by Time Point, From Linear
Mixed Longitudinal Models*


Outcome Change From Baseline (95% CI) Mean Difference (STEP-KOA � AE) (95% CI)


STEP-KOA Group AE Group


Mean WOMAC score


Total subscale†


Baseline 47.5 47.5 –


3-mo change �4.9 (�6.8 to �2.9) 0.3 (�2.3 to 2.8) �5.1 (�8.2 to �2.0)


6-mo change �4.0 (�6.3 to �1.6) �2.5 (�5.6 to 0.5) �1.4 (�5.2 to 2.3)


9-mo change �5.5 (�7.7 to �3.2) 1.4 (�1.6 to 4.3) �6.8 (�10.5 to �3.2)‡


Pain subscale§


Baseline 9.9 9.9 –


3-mo change �1.0 (�1.5 to �0.5) �0.1 (�0.7 to 0.5) �0.9 (�1.7 to �0.1)


6-mo change �1.2 (�1.8 to �0.6) �0.7 (�1.5 to 0.0) �0.5 (�1.4 to 0.5)


9-mo change �1.0 (�1.5 to �0.5) 0.4 (�0.3 to 1.1) �1.4 (�2.3 to �0.6)


Function subscale||


Baseline 33.3 33.3 –


3-mo change �3.2 (�4.7 to �1.7) 0.4 (�1.5 to 2.4) �3.6 (�6.0 to �1.3)


6-mo change �2.4 (�4.1 to �0.6) �1.3 (�3.5 to 0.9) �1.1 (�3.8 to 1.7)


9-mo change �3.7 (�5.4 to �2.0) 1.0 (�1.3 to 3.2) �4.6 (�7.4 to �1.9)


Mean PASE score¶


Baseline 148.1 148.1 –


3-mo change 0.1 (�11.5 to 11.7) 0.6 (�14.1 to 15.2) �0.5 (�18.3 to 17.3)


6-mo change 4.5 (�8.2 to 17.2) 13.2 (�2.9 to 29.2) �8.6 (�28.4 to 11.1)


9-mo change 24.6 (12.3 to 37.0) 14.3 (�1.8 to 30.4) 10.3 (�9.5 to 30.1)


Mean 30-s chair stands, n


Baseline 7.8 7.8 –


9-mo change** �0.2 (�0.8 to 0.4) �0.6 (�1.3 to 0.1) 0.4 (�0.6 to 1.3)


Mean 40-m fast-paced walk time, s


Baseline 40.8 40.8 –


9-mo change†† �0.7 (�3.2 to 1.8) 1.6 (�1.5 to 4.7) �2.3 (�6.1 to 1.5)


Mean Timed Up and Go time, s


Baseline 12.3 12.3 –


9-mo change‡‡ �0.5 (�1.4 to 0.4) 0.5 (�0.7 to 1.6) �0.9 (�2.3 to 0.5)


Mean stair climbing time, s


Baseline 9.2 9.2 –


9-mo change§§ �0.6 (�1.3 to 0.0) �0.1 (�1.0 to 0.7) �0.5 (�1.5 to 0.5)


Mean 6-min walk distance, m


Baseline 307.2 307.2 –


9-mo change|||| �5.5 (�26.2 to 15.3) �15.5 (�42.2 to 11.2) 10.1 (�23.7 to 43.8)


* Linear mixed models included dummy-coded time effects for each of the follow-up time points and an indicator variable for STEP-KOA
interacting with the time effects, centered stratification variables for site and sex, and an unstructured covariance.
† Missing follow-up data: month 3, 84 participants (68 in STEP-KOA, 16 in AE); month 6, 85 participants (69 in STEP-KOA, 16 in AE); month
9, 89 participants (68 in STEP-KOA, 21 in AE).
‡ P = 0.0003.
§ Missing follow-up data: month 3, 83 participants (67 in STEP-KOA, 16 in AE); month 6, 83 participants (68 in STEP-KOA, 15 in AE); month
9, 88 participants (67 in STEP-KOA, 21 in AE).
|| Missing follow-up data: month 3, 84 participants (68 in STEP-KOA, 16 in AE); month 6, 85 participants (69 in STEP-KOA, 16 in AE); month
9, 89 participants (68 in STEP-KOA, 21 in AE).
¶ Missing follow-up data: month 3, 83 participants (67 in STEP-KOA, 16 in AE); month 6, 83 participants (68 in STEP-KOA, 15 in AE); month
9, 88 participants (67 in STEP-KOA, 21 in AE).
** Missing follow-up data: 137 participants (101 in STEP-KOA, 36 in AE).
†† Missing follow-up data: 148 participants (109 in STEP-KOA, 39 in AE).
‡‡ Missing follow-up data: 145 participants (106 in STEP-KOA, 39 in AE).
§§ Missing follow-up data: 167 participants (120 in STEP-KOA, 47 in AE).
|||| Missing follow-up data: 138 participants (101 in STEP-KOA, 37 in AE).
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81), 42 (51.9%) attended at least 1 PT session, with a
mean of 2.2 sessions (SD, 2.7) of a maximum of 7.


Adverse Events
One study-related adverse event (nonserious)


occurred; a participant in the STEP-KOA group reported
increased hip pain after doing study exercises but did
not seek medical care or discontinue the study.


Primary Outcome:WOMAC Total Score
At 9 months, the estimated mean improvement in


WOMAC total score was �5.5 points (95% CI, �7.7 to
�3.2 points) in the STEP-KOA group and 1.4 points (CI,
�1.6 to 4.3 points) in the AE group, with an estimated
mean difference of �6.8 points (CI, �10.5 to �3.2 points
[P= 0.0003]) between groups (Table 2 and Figure 3). At 6
months, improvement was seen in both treatment groups
compared with baseline, with the mean score for the AE
group worsening between 6 and 9 months. Similar results
were found for the MAR imputation using the multiply
imputed data sets at 9 months (mean difference,�6.7 [CI,
�10.4 to �3.0]; P= 0.0004). For the missing-not-at-
random imputation in which we assumed that STEP-KOA
participants who dropped out had efficacy trajectories simi-
lar to those of the AE group, the estimatedmean difference
at 9months was�4.9 (CI,�8.4 to�1.4 [P= 0.006]).


Secondary Outcomes and Physical Activity
Mean improvement was greater in the STEP-KOA


than the AE group at 9 months for both the WOMAC
pain subscale (mean difference, �1.4 [CI, �2.3 to �0.6])
and the WOMAC physical function score (mean differ-
ence, �4.6 [CI, �7.4 to �1.9]) (Table 2). Both measures
followed patterns similar to that of the overall WOMAC
scores over time. For objective physical function meas-
ures and the PASE, we found no differences between
groups (Table 2). At 9 months, participants in the STEP-
KOA group had a mean reduction in self-reported pain
during the stair climbing test compared with the AE
group (Table 3); no statistically significant differences
were found between study groups in pain ratings during
other function tests.


DISCUSSION


Previous studies support the effectiveness of individ-
ual exercise and PT interventions for knee osteoarthritis
(7, 8), but we believe this is the first study to evaluate an
adaptive, stepped approach to delivering these treat-
ments. Participants in the STEP-KOA group reported
modest improvements in the primary outcome (WOMAC
scores) at 9 months (44) relative to the control group;
these improvements were similar to those observed in
earlier studies of exercise interventions for knee osteoar-
thritis (45, 46). We acknowledge that this between-group
difference is on the lower end of clinically relevant
improvement for WOMAC scores (47). No between-
group differences were found in objective physical func-
tion tests or self-reported physical activity. However, self-
reported pain during stair climbing was lower for the
STEP-KOA than the control group.


Although the STEP-KOA group had improvements in
WOMAC function scores, no between-group differences
were seen in objective physical function tests. These
results suggest that participants perceived less difficulty
in performing daily activities, which is an important
patient-centered outcome, even though their perform-
ance across several tasks did not differ from that of the
control group. This study sample reported high levels of
osteoarthritis symptoms, functional limitations, and
comorbid conditions at baseline, and the intervention
may not have been intense enough to yield improve-
ments in physical performance tests in this group. In the
STEP-KOA group, but not the control group, mean rat-
ings of pain after completion of the stair climbing test
declined between baseline and 9 months, with a similar
trend for the 6-minute walk test. Therefore, although par-
ticipants in the intervention group did not perform these
tasks better than at baseline, there is some indication
that they completed themwith less pain.


This study also provided novel data on the propor-
tions of patients with knee osteoarthritis who met
OMERACT-OARSI response criteria (22) after different
exercise-based interventions. Although we observed
some improvement in WOMAC scores at 3 months, only
a third of STEP-KOA participants met response criteria
for clinically relevant improvement (and some of these
participants had “regressed” by 6 months), suggesting
that a more intensive approach is needed for many
patients. Improvements after step 1 were smaller than in


Figure 3. Observed (dashed lines) and estimated (solid lines)
trajectories of WOMAC total subscale scores at measurement
times, by treatment group, from linear mixed longitudinal
models.
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Linear mixed models included dummy-coded time effects for each fol-
low-up time point and an indicator variable for STEP-KOA interacting
with the time effects, centered stratification variables for site and sex,
and an unstructured covariance. Solid circles represent the observed
mean values at those time points; open circles are the estimated mean
values at those time points. Error bars represent 95% CIs.
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an earlier study of the same internet-based exercise pro-
gram (48), which may be a result of greater engagement
with the program among participants in the previous
study. Of the participants who progressed to telephone-
based physical activity coaching, about half met response
criteria after that step, indicating that more intensive ther-
apy may be appropriate for a substantial proportion of
patients. In total, 81 participants (35%) progressed to step
3 PT visits. Given challenges with access to PT services in
some contexts, these results suggest that health systems
may benefit from engaging patients in other exercise-
based interventions before PT referral.


Participants' use of the internet-based exercise pro-
gram was limited, similar to that observed in a previous
study (49), which is interesting because some improve-
ments in WOMAC scores were observed by 3 months. It
is possible that participants continued to perform the
recommended exercises without frequently accessing
the website. However, a need still exists to understand
the types of features that most successfully engage
patients in technology-guided independent exercise
programs. For patients advancing to step 3, attendance
at PT visits was also limited. Participants commonly did
not want to come to an in-person PT appointment, sug-
gesting that delivering these visits remotely may help
boost attendance and potentially the intervention's
impact.


Strengths of the study include the innovative inter-
vention approach, proactive outreach to patients for
recruitment, and high proportion of African American
participants. The study also has limitations. The study


sample included VA health care users at 2 sites, most of
whom were men, which may limit generalizability. In this
pragmatic study, we did not obtain radiographs, and
previous radiograph reports were not consistently avail-
able for participants in VA electronic medical records.
Therefore, we could not definitively determine the pres-
ence of radiographic knee osteoarthritis or define dis-
ease severity on the basis of such criteria as the Kellgren–
Lawrence classification system. Although this approach
has limitations, we believe that the combination of a di-
agnosis in the EHR, patient self-report of clinician diagno-
sis, and current knee pain is a reasonable strategy for
identifying patients under care for knee osteoarthritis in
a health care system. The dropout rate of 25% was
higher than expected; although we conducted robust
analyses to accommodate dropout and missing data, the
possibility remains that unmeasured, important charac-
teristics may have differed between participants who
dropped out of the study and those who completed it.
The dropout rate was highter in the STEP-KOA group,
which may indicate a lack of interest in the intervention
among those participants.


In summary, we found that a novel stepped exer-
cise program, with intensification of the intervention
approach for participants who did not meet response
criteria, resulted in modest improvements in self-
reported pain and function. This type of stepped care
strategy could preserve health care resources and
tailor programs to patients' needs. However, engage-
ment with STEP-KOA intervention components (par-
ticularly steps 1 and 3) was limited, which may have


Table 3. Estimated Means and Mean Differences in Pain Scores After Completion of Functional Tests by the STEP-KOA and AE
Groups, by Time Point, From Linear Mixed Longitudinal Models*


Pain After Functional Test Change From Baseline (95% CI) Mean Difference (STEP-KOA � AE) (95% CI)


STEP-KOA Group AE Group


30-s chair stand†


Baseline score 5.4 5.4 –


9-mo change �0.3 (�0.7 to 0.2) �0.0 (�0.5 to 0.5) �0.3 (�0.9 to 0.4)


40-m fast-paced walk‡


Baseline score 4.4 4.4 –


9-mo change �0.5 (�0.9 to �0.0) �0.0 (�0.6 to 0.5) �0.4 (�1.1 to 0.2)


Timed Up and Go§


Baseline score 4.1 4.1 –


9-mo change �0.1 (�0.5 to 0.3) 0.1 (�0.4 to 0.6) �0.2 (�0.9 to 0.4)


Stair climbing||


Baseline score 4.8 4.8 –


9-mo change �0.6 (�1.0 to �0.1) 0.2 (�0.4 to 0.7) �0.8 (�1.5 to 0.0)


6-min walk¶


Baseline score 5.3 5.3 –


9-mo change �0.7 (�1.2 to �0.2) 0.0 (�0.6 to 0.7) �0.7 (�1.5 to 0.1)


* Linear mixed models included dummy-coded time effects for each of the follow-up time points and an indicator variable for STEP-KOA
interacting with the time effects, centered stratification variables for site and sex, and an unstructured covariance.
† Follow-up data at month 9 are missing for 167 participants (118 in STEP-KOA, 49 in AE).
‡ Follow-up data at month 9 are missing for 147 participants (108 in STEP-KOA, 39 in AE).
§ Follow-up data at month 9 are missing for 145 participants (106 in STEP-KOA, 39 in AE).
|| Follow-up data at month 9 are missing for 167 participants (120 in STEP-KOA, 47 in AE).
¶ Follow-up data at month 9 are missing for 173 participants (123 in STEP-KOA, 50 in AE).
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reduced their impact on outcomes. Further work is
needed to identify effective strategies to boost adher-
ence to exercise-based interventions for knee osteo-
arthritis, as well as to maintain it.
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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.
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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.
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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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