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Abstract

Objective. Chronic non-cancer pain (CNCP) is prevalent among individuals with opioid use disorder (OUD). However,
the impact of CNCP on buprenorphine treatment outcomes is largely unknown. In this secondary analysis, we exam-
ined treatment outcomes among individuals with and without CNCP who received a low-barrier buprenorphine
maintenance regimen during waitlist delays to more comprehensive opioid treatment. Methods. Participants were 28
adults with OUD who received 12 weeks of buprenorphine treatment involving bimonthly clinic visits, computerized
medication dispensing, and phone-based monitoring. At intake and monthly follow-up assessments, participants
completed the Brief Pain Inventory, Beck Anxiety Inventory, Beck Depression Inventory (BDI-II), Brief Symptom
Inventory (BSI), Addiction Severity Index, and staff-observed urinalysis. Results. Participants with CNCP (n¼10)
achieved comparable rates of illicit opioid abstinence as those without CNCP (n¼ 18) at weeks 4 (90% vs 94%),
8 (80% vs 83%), and 12 (70% vs 67%) (P ¼ 0.99). Study retention was also similar, with 90% and 83% of participants
with and without CNCP completing the 12-week study, respectively (P ¼ 0.99). Furthermore, individuals with CNCP
demonstrated significant improvements on the BDI-II and Global Severity Index subscale of the BSI (P < 0.05).
However, those with CNCP reported more severe medical problems and smaller reductions in legal problems rela-
tive to those without CNCP (P ¼ 0.03). Conclusions. Despite research suggesting that chronic pain may influence OUD
treatment outcomes, participants with and without CNCP achieved similar rates of treatment retention and signifi-
cant reductions in illicit opioid use and psychiatric symptomatology during low-barrier buprenorphine treatment.
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Introduction

Approximately 20% of Americans experience chronic

pain [1], and the majority of these 50 million individuals

live with chronic non-cancer pain (CNCP), which is de-

fined as pain that is not caused by a malignancy and lasts

longer than 3 months [1, 2]. The annual economic costs

associated with CNCP are estimated at $635 million, ex-

ceeding the combined annual costs associated with can-

cer and diabetes [3]. CNCP is particularly prevalent

among individuals with opioid use disorder (OUD), with

more than one-third of methadone or buprenorphine

patients reporting pain that has been present for at least
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3 months [4, 5]. Indeed, in one study of 244 individuals

seeking office-based buprenorphine treatment, 36%

reported CNCP, and a substantial proportion of those

reported using illicit opioids during the past week to alle-

viate pain [5].

Opioid agonist treatment (OAT) with buprenorphine

and methadone represents the most widely used and ef-

ficacious approach for treating OUD [6, 7]. However,

relative to OAT patients reporting no pain, patients

with co-occurring CNCP often present with signifi-

cantly greater impairments in physical, psychosocial,

and psychiatric functioning [4, 8–10]. Concomitant

chronic pain may also undermine patients’ therapeutic

response to OAT, with prior studies demonstrating

more illicit opioid use and a need for higher OAT doses

among patients with CNCP [11, 12]. In contrast, other

studies have found no association between pain and il-

licit opioid use in OAT populations [13–17].

Furthermore, few studies have examined the association

between CNCP and other important psychiatric and

psychosocial outcomes (e.g., comorbid mood and anxi-

ety disorders; legal, employment, and psychosocial

problems) that may also negatively impact treatment re-

tention and response [18–21].

A recently completed series of studies by our group

provided a unique opportunity to evaluate buprenor-

phine treatment response among participants with and

without CNCP. Across two outpatient studies, we inves-

tigated the initial feasibility and efficacy of a low-barrier

interim buprenorphine treatment (IBT) regimen for re-

ducing illicit opioid use and other risk behaviors among

participants with OUD who were waitlisted with an opi-

oid treatment program or office-based buprenorphine

provider in the community [22, 23]. The IBT interven-

tion involved 12 weeks of buprenorphine treatment. As

part of the treatment protocol, participants attended bi-

monthly clinic visits to ingest their dose under nurse ob-

servation and provide staff-observed urine specimens.

Remaining doses were provided through a computerized

dispenser that permitted buprenorphine administration

at home to reduce the risk of nonadherence. This low-

barrier treatment approach adheres to the philosophy

that buprenorphine should be provided to individuals

with OUD with minimal delays or barriers. Accordingly,

the IBT treatment regimen does not require participation

in individual or group counseling or daily clinic atten-

dance for supervised dosing. Furthermore, this interven-

tion aligns with recommendations to prescribe

buprenorphine even if people use non-opioid substances

or relapse to illicit opioid use [24]. In the present second-

ary analysis, we examined whether baseline characteris-

tics and treatment response (e.g., illicit opioid

abstinence, physical health, psychiatric symptoms, psy-

chosocial functioning) varied as a function of CNCP

status.

Method

Study Design and Participants
Participants were 28 adults with OUD who received IBT

in one of two recent studies [22, 23] and provided com-

plete data on the Brief Pain Inventory—Short Form (BPI)

[25], which was the measure used at study intake to as-

sess the presence of CNCP. Inclusion criteria were identi-

cal for both studies and required that participants be

18 years or older, meet Diagnostic and Statistical Manual

of Mental Disorders, 5th edition [26] criteria for OUD,

provide an opioid-positive urine specimen at intake, and

be waitlisted for opioid treatment in the community.

Individuals who were pregnant or nursing were excluded,

as were those who had significant psychiatric or medical

conditions that could interfere with consent or participa-

tion and those who were physically dependent on seda-

tive hypnotics or alcohol.

The IBT intervention consisted of buprenorphine

maintenance for 12 weeks. Following stabilization, par-

ticipants presented for scheduled bimonthly clinic visits

and ingested their medication under nurse observation,

provided a urine specimen, and completed question-

naires. The remaining doses for each 2-week interval

were ingested at home and administered via a portable,

disk-shaped computerized medication dispenser (Med-O-

Wheel Secure, Addoz, Finland). Participants received

daily calls from an automated interactive voice response

system that assessed opioid use, craving, and withdrawal

as well as other illicit drug or alcohol use. The interactive

voice response system also contacted participants twice

monthly and instructed them to return to the clinic for a

random call-back visit. At each random call-back, partic-

ipants presented their device for inspection and pill

count, provided a staff-observed urine specimen, and

ingested that day’s dose under nurse observation. At in-

take and study weeks 4, 8, and 12, participants com-

pleted self-report and staff-administered follow-up

assessments (described below) and urinalysis. The parent

studies were approved by the University of Vermont in-

stitutional review board, and all participants provided

written informed consent prior to participation.

Measures
At study intake, participants completed a Demographic

and Drug History Questionnaire developed by our group,

the BPI [25], Beck Anxiety Inventory (BAI) [27], Beck

Depression Inventory (BDI-II) [28], Brief Symptom

Inventory (BSI) [29], Addiction Severity Index (ASI), 5th

edition [30], and a Time-Line Followback interview [31].

Each participant also provided a staff-observed urine

specimen under observation of a same-sex research staff

member. An abbreviated version of the intake battery

that did not include the Demographic and Drug History

Questionnaire or BPI-SF was completed at study weeks
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4, 8, and 12. A Demographic and Drug History

Questionnaire was used to assess participant demo-

graphics (and lifetime and recent history of opioid and

other drug use).

Baseline pain severity was assessed using the BPI. The

BPI is a reliable and valid measure of pain intensity and

interference in function during the past week [25]. The

BPI uses the primary question, “Throughout our lives,

most of us have had pain from time to time (such as mi-

nor headaches, sprains, and toothaches), have you had

pain beyond these everyday kinds of pain?” to determine

whether respondents are currently experiencing any pain.

Participants who endorsed the presence of pain were also

asked whether the pain persisted for 3 months or more.

The pain intensity section of the BPI includes four inten-

sity ratings (e.g., pain at its worst, pain right now) that

are scored from 0 (no pain) to 10 (worst pain); whereas,

the functional interference section consists of seven items

(e.g., general activity, enjoyment of life) that are scored

from 0 (no interference) to 10 (complete interference).

Respondents answer each item based on the pain they ex-

perienced in the past 7 days.

Standardized self-report questionnaires were used to

assess psychiatric symptoms. The BAI and BDI-II [27,

28] are 21-item self-report measures of anxiety and de-

pression, respectively. Scores for items on both measures

range from 0 to 3 and are summed to yield a total score,

with higher scores reflecting greater severity. The BSI is a

53-item self-report measure of psychiatric symptoms that

consists of three indices (i.e., Global Severity Index [GSI],

Positive Symptom Distress Index, Positive Symptom

Total) [29]. Because the GSI represents the most sensitive

and widely used indicator of psychiatric distress, it was

the focus of our BSI analyses in the present study.

Staff-administered structured interviews were used to

assess recent drug use, drug use history, and psychosocial

functioning. The ASI assesses the severity of past-month

and lifetime problems in seven areas of psychosocial

functioning (medical, employment/support, drug, alco-

hol, legal, family/social relationships, and psychiatric

problems) [30]. Severity in each area is reflected by a

composite score that ranges from 0 to 1 with higher val-

ues indicating greater severity. The Time-Line

Followback is a calendar-based tool that was used to

identify instances of alcohol, illicit drug, and prescribed

drug use in the 30 days prior to the study assessment

[31].

Statistical Analysis
Similar to previous studies [32, 33], CNCP was opera-

tionalized as 1) endorsement of the first question of the

BPI [25] (i.e., whether one has pain other than everyday

kinds of pain) and 2) duration of pain lasting longer

than 3 months. Participants with CNCP and without

CNCP were compared on baseline characteristics using t

tests for continuous measures and v2 or Fisher exact

tests for categorical measures. Treatment outcomes in-

cluded illicit opioid abstinence and scores on the BAI,

BDI-II, BSI, and ASI subscales. With regard to illicit opi-

oid abstinence, urine specimens were submitted under

staff observation at study weeks 4, 8, and 12, and miss-

ing urine specimens were considered to be positive for il-

licit opioids. Participants with and without CNCP were

compared on illicit opioid abstinence across weeks 4, 8,

and 12 using a repeated measures analysis based on gen-

eral estimating equation (GEE) methodology for corre-

lated dichotomous data. v2 tests were used to compare

abstinence between groups at each timepoint as well as

treatment retention at week 12. Mixed model repeated

measures analyses were used to compare temporal

changes between the two groups on continuous out-

comes assessed at intake and weeks 4, 8, and 12. All

means presented are least square means derived from

mixed model repeated measures analyses, which ac-

count for missing data due to incomplete follow-up.

Linear contrasts were used to compare time-specific

changes between and within the two groups. Power cal-

culations were performed based on detecting a differ-

ence in our primary outcome measure—illicit opioid

abstinence—between participants with and without

CNCP. It is estimated that the GEE methodology results

in power (1-b) ¼ 0.80 using a ¼ 0.05 for detecting an

average difference of 35% (i.e., 85% vs 50%) in absti-

nence across weeks 4, 8, and 12 assessments. Statistical

analyses were conducted with SPSS 24.0 (IBM, Inc,

Chicago, IL, USA) and SAS Statistical Software, V9.4

(SAS Institute, Cary, NC, USA) with statistical signifi-

cance based on P < 0.05.

Results

Baseline Characteristics
Participants with (n¼ 10) and without (n¼ 18) CNCP

were generally similar with regard to baseline character-

istics (Table 1). However, those with CNCP were less

likely to be employed full-time compared with those

without CNCP (20% vs 83%, respectively; P ¼ 0.003).

Participants with CNCP also presented with more severe

medical problems at study intake than participants with-

out CNCP (0.56 6 0.35 vs 0.30 6 0.34, respectively;

t[26] ¼ 2.11, P ¼ 0.04).

Illicit Opioid Abstinence
Participants with and without CNCP did not differ in the

percentage of urine specimens that were biochemically

verified as negative for illicit opioids across the three

assessments based on GEE repeated measures analyses

(X2 [1] ¼ 0.06; P ¼ 0.80) (Figure 1). No significant dif-

ference in abstinence was observed at weeks 4 (90% vs

94%; P ¼ 0.99), 8 (80% vs 83%; P ¼ 0.99), or 12 (70%

vs 67%; P ¼ 0.99). There were also no significant differ-

ences in treatment retention, with 90% and 83% of
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participants with and without CNCP completing the 12-

week study, respectively (P ¼ 0.99).

Psychiatric Symptoms
With respect to changes in psychiatric symptoms during

buprenorphine treatment, significant main effects of time

were observed on the BAI (F[3,72] ¼ 5.90; P < 0.01),

BDI-II (F[3,74] ¼ 19.75; P < 0.001), and GSI subscale of

the BSI (F[3,71] ¼ 10.53; P < 0.001), with no differences

in these changes between groups. On the BAI, both

groups reported significant reductions in anxiety with

mean scores significantly lower at weeks 4 and 8 com-

pared with intake (P < 0.05; Figure 2, top panel). At the

final 12-week assessment, BAI scores for participants

without CNCP remained significantly lower than intake

(P < 0.05); whereas, anxiety scores among participants

Table 1. Baseline participant characteristics

Characteristics CNCP (n¼10) No CNCP (n¼18) P Value

Age 37.2 (11.8) 31.6 (7.8) 0.14

Male, No. (%) 6 (60.0) 11 (61.1) 0.99

White, No. (%) 10 (100) 17 (94.4) 0.99

Employed full-time, (%) 2 (20.0) 15 (83.3) 0.003

Education, y 13.0 (2.7) 11.92 (1.8) 0.21

Duration of regular opioid use, y 6.1 (6.3) 7.8 (5.2) 0.44

Past-month opioid use, days 27.6 (5.1) 28.1 (4.7) 0.79

Use began with valid prescription, No. (%) 8 (80.0) 8 (44.4) 0.11

Ever used IV, No. (%) 8 (80.0) 13 (72.2) 0.99

Ever used heroin, No. (%) 9 (90.0) 16 (88.2) 0.99

Primary route of opioid administration 0.82

Oral/sublingual, No. (%) 8 (80.0) 12 (66.7)

Intranasal, No. (%) 1 (10.0) 2 (11.1)

Intravenous, No. (%) 1 (10.0) 4 (22.2)

Past month primary opioid of abuse* 0.99

Prescription opioid, No. (%) 8 (80.0) 15 (83.3)

Buprenorphine, No. (%)† 6 (75.0) 13 (86.7)

Mean daily dose, mg 10.5 9.62

Oxycodone, No. (%)† 1 (12.5) 2 (13.3)

Mean daily dose, mg 100 150

Morphine, No. (%)† 1 (12.5) 0 (0)

Mean daily dose, mg 80 N/A

Heroin, No. (%)† 2 (20.0) 3 (16.7)

Mean daily amount, bags 6.45 6.33

Non-opioid substance use, any kind, No. (%) 5 (50.0) 13 (72.2) 0.41

Beck Anxiety Inventory (BAI) 14.8 (16.6) 12.1 (12.8) 0.63

Beck Depression Inventory (BDI-II) 20.6 (16.1) 16.7 (11.8) 0.47

Brief Symptom Inventory—Global Severity

Index (BSI-GSI)

0.95 (1.1) 0.76 (0.85) 0.61

Addiction Severity Index (ASI)‡

Medical 0.56 (0.35) 0.30 (0.34) 0.04

Employment 0.40 (0.32) 0.40 (0.34) 0.93

Alcohol 0.10 (0.15) 0.04 (0.06) 0.23

Drug 0.38 (0.23) 0.34 (0.10) 0.57

Legal 0.06 (0.13) 0.13 (0.16) 0.29

Family/social 0.13 (0.20) 0.16 (0.21) 0.72

Psychiatric 0.30 (0.23) 0.22 (0.22) 0.39

Values represent mean (SD) unless otherwise indicated. Bold type indicates significant difference between groups. CNCP ¼ chronic non-cancer pain.

*Between-group comparison of individuals who reported prescription opioids vs heroin as primary opioid of abuse.
†The percentage of participants endorsing each opioid prescription subtype is based on the total number of individuals who reported primary prescription opi-

oid use within each group.
‡ASI subscale scores range from 0 to 1.

Figure 1. Data represent changes over time in illicit opioid absti-
nence for participants with chronic non-cancer pain (CNCP)
(dashed line) and participants without CNCP (solid line). Solid
symbols indicate a significant within-group change from intake.
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with CNCP no longer differed significantly from intake.

A similar pattern was seen on the BDI-II and GSI sub-

scale of the BSI, with participants in both groups report-

ing mean scores that were significantly lower at the 4-, 8-

, and 12-week assessments relative to intake (P < 0.05;

Figure 2, middle and bottom panels) and no significant

group differences at any timepoint.

Addiction Severity Index
Finally, in terms of changes in ASI scores during treat-

ment, a significant group x time interaction was observed

for the ASI legal subscale (F[3,71] ¼ 3.06; P ¼ 0.034)

(Figure 3, top left panel). Specifically, participants with

CNCP demonstrated no significant changes in legal prob-

lem severity; whereas, those without CNCP reported le-

gal severity scores that were significantly lower than

intake at weeks 4 and 12 (P < 0.01).

Significant main effects of time were also observed on

the medical (F[3,70] ¼ 4.32, P < 0.01), drug (F[3,71] ¼
14.06; P < 0.001), and psychiatric (F[3,71] ¼ 4.54; P <

0.01) subscales, with both groups demonstrating signifi-

cant reductions during treatment. While both groups

demonstrated significant reductions in medical problem

severity over time (Figure 3, top right panel), mean scores

remained significantly higher among participants with

CNCP vs those without CNCP independent of assess-

ment time (group main effect: F[1,26] ¼ 5.55; P ¼ 0.026;

and group x time interaction: F[3,70] ¼ 0.26; P ¼ 0.85).

Similarly, both groups reported reductions on ASI drug

subscale scores at the 4-, 8-, and 12-week assessments rel-

ative to intake (P < 0.01) with no difference between

groups. With regard to psychiatric problem severity, par-

ticipants without CNCP reported significant reductions

at weeks 8 and 12 relative to intake (P < 0.01; Figure 3,

bottom right panel). In contrast, the CNCP group

reported an initial decrease in psychiatric symptom sever-

ity at week 4 (P < 0.01) that did not persist at later time-

points. Finally, there were no significant group

differences or changes over time on the employment, al-

cohol, or family/social subscales (P > 0.05).

Discussion

Because CNCP is prevalent among individuals with

OUD, it is important to understand how this co-

occurrence affects opioid treatment retention and re-

sponse. In the present study, participants with CNCP

achieved comparable rates of study retention and illicit

opioid abstinence as those without CNCP. Participants

with CNCP also demonstrated significant improvements

on key measures of psychiatric severity. Despite these no-

table improvements, participants with CNCP reported

more severe medical problems relative to those without

CNCP.

Previous studies examining individuals with OUD

reported that individuals with co-occurring CNCP often

presented for treatment with more impaired social and

psychiatric functioning compared with individuals with-

out pain [4, 9, 10, 34]. In the present study, demographic

characteristics and drug use histories among participants

with and without CNCP were generally similar.

Figure 2. Changes over time in Beck Anxiety Inventory (BAI),
Beck Depression Inventory (BDI-II), and Brief Symptom
Inventory (BSI) scores for participants with and without chronic
non-cancer pain (CNCP). Y axes are presented on a smaller
scale to permit visual inspection of the data. The horizontal
grey lines represent the cutoff score for moderate anxiety on
the BAI (total score � 16) and the commonly used cutoff indi-
cating clinically significant depression on the BDI-II (total score
�17). Error bars represent standard error of the mean. Solid
symbols indicate a significant within-group change from
intake.
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However, individuals with CNCP were less likely to re-

port full-time employment and reported greater medical

problem severity. The finding that chronic pain may in-

terfere with an individual’s ability to work has been

reported elsewhere [34–37] and highlights the complex

challenges experienced by individuals with OUD and

CNCP. Participants in the present study with co-

occurring CNCP also presented with numerically higher

depression, anxiety, and psychiatric symptom severity

scores than participants without CNCP. However, group

differences were not statistically significant. Although

power was limited due to the relatively small sample size,

the absence of significant baseline differences may also

be attributable to differences in study samples. Unlike

previous studies, participants in this study were present-

ing for buprenorphine treatment and waitlisted for opi-

oid treatment program in the community. Accordingly,

these individuals may have been more motivated for

treatment and less disabled by their pain compared with

previous study samples.

Clinicians frequently report considerable treatment

challenges associated with treating patients with co-

occurring chronic pain and OUD in part due to a lack of

evidence-based treatments and available providers for the

concurrent treatment of OUD and pain [38–40]. Despite

these challenges, participants with CNCP who received a

brief low-barrier buprenorphine regimen in the present

studies achieved illicit opioid abstinence and study reten-

tion outcomes that were generally similar to those

achieved by those without CNCP. These findings stand

in contrast to previous research demonstrating more il-

licit opioid use among individuals with CNCP [12].

However, our data are consistent with the majority of

prior studies [13–17] that found no association of CNCP

on illicit opioid use or intervention adherence during

OAT. Although further investigation is needed to disen-

tangle the complex association between OAT and pain,

these data suggest that IBT and other low-barrier treat-

ment approaches may hold promise for patients with

CNCP.

Figure 3. Data represent changes over time in ASI legal, medical, drug, and psychiatric subscale scores for participants with and
without chronic non-cancer pain (CNCP). Participants with CNCP reported mean scores that were significantly higher than partici-
pants without CNCP independent of assessment time. Error bars represent standard error of the mean. Solid symbols indicate a
significant within-group change from intake; asterisks indicate that the change from intake to assessment timepoint significantly
differed between participants with and without CNCP. Y axes are presented on a smaller scale to permit visual inspection of the
data (full range of axis is 0–1).
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Individuals with co-occurring chronic pain and OUD

also present with high rates of psychiatric comorbidities

[8]. Although prior data from our group has suggested

that IBT may be associated with reductions in psychiatric

distress [41], this is the first study to our knowledge that

has examined the role of CNCP on psychiatric and psy-

chosocial outcomes among individuals receiving bupre-

norphine treatment for OUD. In addition to achieving

high rates of illicit opioid abstinence, participants with

CNCP experienced significant improvements in psychiat-

ric and psychosocial functioning during the IBT interven-

tion. These findings are noteworthy given that the IBT

intervention, unlike other forms of OAT, did not include

formal psychosocial counseling and suggest that IBT may

be associated with improvements in psychiatric symp-

toms even among patients with CNCP.

Similar to previous studies [10, 34], participants with

CNCP reported greater medical problem severity at in-

take compared with those without CNCP. Although the

IBT intervention was associated with significant reduc-

tions in medical problems for both groups, participants

with CNCP still had higher scores on ASI medical sub-

scale at the end of the 12-week study relative to those

without CNCP, suggesting that additional medical sup-

port (e.g., referral to a primary care physician or pain

management practice) may be warranted to help some

individuals with CNCP achieve even better physical

health outcomes. Nonetheless, this study lends additional

support to the utility of low-barrier treatment approaches

for reducing the broader individual and societal costs as-

sociated with OUD among individuals who may experi-

ence treatment delays.

Several limitations are important to note. The present

sample was racially homogenous, and thus, future re-

search is needed to examine the relationship between pain

and OAT among a more diverse sample of individuals

with OUD. This secondary analysis also examined data

from a small number of individuals over a relatively brief

12-week treatment duration. Accordingly, our ability to

detect small effect sizes was limited. To address these lim-

itations, a larger-scale, longer-duration randomized-

controlled trial is currently underway. Finally, these find-

ings are also limited by the fact that the BPI-SF was only

administered at baseline. Prior studies indicate that intra-

individual change in self-reported pain intensity is a better

predictor of illicit opioid use than baseline pain severity

[42, 43]. Furthermore, measures of functional interfer-

ence from pain may also represent a potentially important

treatment outcome measure [9]. Thus, future research

should examine the effects of low-barrier buprenorphine

treatment for OUD on measures of pain severity and

functional interference from pain over time and whether

these changes are associated with subsequent illicit opioid

abstinence and psychosocial outcomes.

In summary, despite the considerable vulnerabilities

experienced by individuals with co-occurring chronic

pain and OUD, participants with CNCP responded

favorably to interim buprenorphine dosing when more

comprehensive treatment was unavailable. In addition to

achieving high rates of illicit opioid abstinence, partici-

pants with CNCP also experienced significant improve-

ments in psychiatric, psychosocial, and medical

functioning. Further research is needed to better under-

stand the unique treatment needs of this challenging clini-

cal population and to identify and disseminate effective

evidence-based treatments for patients with co-occurring

OUD and chronic pain.
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