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A B S T R A C T

Aims: The primary study aim was to evaluate the feasibility and acceptability of cognitive-behavioral therapy
(CBT) for opioid use disorder and chronic pain. The secondary aim was to examine its preliminary efficacy.
Methods: In a 12-week pilot randomized clinical trial, 40 methadone-maintained patients were assigned to re-
ceive weekly manualized CBT (n= 21) or Methadone Drug Counseling (MDC) to approximate usual drug
counseling (n=19).
Results: Twenty of 21 patients assigned to CBT and 18 of 19 assigned to MDC completed the pilot study. Mean
(SD) sessions attended were 8.4 (2.9) for CBT (out of 12 possible) and 3.8 (1.1) for MDC (out of 4 possible); mean
(SD) patient satisfaction ratings (scored on 1–7 Likert-type scales) were 6.6 (0.5) for CBT and 6.0 (0.4) for MDC
(p < .001). The proportion of patients abstinent during the baseline and each successive 4-week interval was
higher for patients assigned to CBT than for those assigned to MDC [Wald χ2 (1)= 5.47, p= .02]; time effects
(p= .69) and interaction effects between treatment condition and time (p= .10) were not significant. Rates of
clinically significant change from baseline to end of treatment on pain interference (42.9% vs. 42.1%, [χ2 (1,
N=40)= 0.002, p=0.96]) did not differ significantly for patients assigned to CBT or MDC.
Conclusions: We found support for the feasibility, acceptability, and preliminary efficacy of cognitive-behavioral
therapy relative to standard drug counseling in promoting abstinence from nonmedical opioid use among pa-
tients with opioid use disorder and chronic pain. Overall, patients exhibited improved pain outcomes, but these
improvements did not differ significantly by treatment condition.

1. Introduction

The management of co-occurring opioid use disorder and chronic
pain is challenging (Dhingra et al., 2013; Wachholtz et al., 2011). Un-
relieved pain in patients with opioid use disorder is associated with
medical and nonmedical use of opioids (often to self-medicate), sleep
disturbance, trauma, anxiety, depression, personality disorders, and
decreased dispositional optimism (Barry et al., 2009a, b; Beitel et al.,
2015, 2012; Peles et al., 2009; Rosenblum et al., 2003). Chronic pain
often goes untreated or undertreated among patients with both inter-
related chronic medical conditions (Scimeca et al., 2000), and clinicians
in different treatment settings report difficulty managing these patients

and finding appropriate treatment referrals (Barry et al., 2008, 2010b;
Beitel et al., 2017)1. Integrated care would be a major advance pro-
viding a unique opportunity to address both disorders. Methadone
maintenance treatment (MMT) programs are optimal settings to test
such an approach: the prevalence of chronic pain is high with estimates
ranging from 37% to more than 60% (Barry et al., 2009a; Jamison
et al., 2000; Rosenblum et al., 2003), and most patients entering MMT
with chronic pain want integrated opioid treatment program (OTP) and
pain management services (Barry et al., 2010a).

Interdisciplinary pain management involving a physician, nurse,
psychologist, physical therapist, and occupational therapist has a strong
evidence-base for decreasing pain-related interference in functioning
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and improving psychosocial outcomes (Gatchel et al., 2014), but costs
(often not covered by medical insurance), shortages of clinicians with
the requisite expertise, and other logistical considerations limit the
implementation of this approach in MMT programs (Gatchel and
Okifuji, 2006; Gordon et al., 2014). Consequently, we set out to develop
a practical integrated treatment approach combining medication-as-
sisted treatment (i.e., MMT) and a psychosocial intervention for co-
occurring opioid use disorder and chronic pain that could be offered
onsite at OTPs. We selected cognitive-behavioral therapy (CBT) as the
psychosocial platform for the integrated treatment because of its effi-
cacy in treating substance use disorders (Carroll and Onken, 2005;
Dutra et al., 2008), chronic pain (Burns et al., 2015; Ehde et al., 2014),
and associated psychiatric disorders (Barry et al., 2016; Cuijpers et al.,
2016), both alone and when combined with medications. Additionally,
three pilot studies (Currie et al., 2003; Ilgen et al., 2011; Morasco et al.,
2016) and one randomized clinical trial (RCT) (Ilgen et al., 2016) have
found support for the efficacy of CBT for co-occurring substance use
disorders and chronic pain. However, no studies have examined the
efficacy of MMT with CBT for co-occurring opioid use disorder and
chronic pain (Eilender et al., 2016).

The primary study aims were to evaluate the feasibility (i.e., treat-
ment completion and session attendance) and acceptability (i.e., post-
session satisfaction) of CBT for opioid use disorder and chronic pain,
while the secondary aim was to examine its preliminary efficacy. The
current study focused on low back pain because it is the most common
site of chronic pain (including among MMT patients) (Barry et al.,
2009b; Institute of Medicine, 2011; Rosenblum et al., 2003), and it is
one of leading reasons for healthcare visits (Institute of Medicine,
2011). We anticipated that participants assigned to CBT compared to
those assigned to standard drug counseling would (a) exhibit higher
rates of abstinence from nonmedical opioid use and (b) be more likely
to exhibit clinically significant reductions in pain interference.

2. Methods

2.1. Patients and setting

Patients met criteria for: (a) DSM-IV-TR diagnosis of opioid de-
pendence (American Psychiatric Association, 2000) and American
Academy of Pain Medicine/American Pain Society/American Society of
Addiction Medicine consensus definition of opioid addiction (Savage
et al., 2001) and (b) at least six months duration of moderate-to-severe
low-back pain, defined as non-specific, non-cancer in origin using
American Pain Society/American College of Physicians guidelines
(Chou et al., 2007). Moderate-to-severe low back pain was defined as
ratings of pain at its worst in the past week ≥4 on a 0 [no pain] to 10
[worst pain imaginable] numerical rating scale. While patients could
report multiple somatic sites of pain, study inclusion required low back
pain to be a primary pain site. Exclusion criteria included (a) current
suicide or homicide risk, (b) inability to provide informed consent be-
cause of psychiatric or cognitive impairment, (c) and contraindication
to the limited physical exercise encouraged in CBT, as determined by a
study physician.

Patients initiated treatment at the APT Foundation, Inc. (hereafter
referred to as APT), a not-for-profit community-based organization and
OTP affiliated with Yale School of Medicine, and were recruited by
referrals from intake coordinators and from flyers. APT did not offer
additional specialized pain services at the OTP study location during
the conduct of this trial. Research clinicians and physicians served as
patients’ primary providers for the duration of patients’ participation in
the study. Other than attending an “orientation to methadone group”
and a treatment plan review at 30 and 90 days following MMT entry (as
required by federal law), participants were not required to receive
additional counseling services at APT for the duration of their study
participation. Neither APT nor the funding agency played a role in the
trial design, data analysis, or manuscript preparation. Enrollment for

the study (NCT01334580) began in April 2011 and ended in July 2013.
Written informed consent was obtained from all patients. The study was
approved by both the APT Board of Directors and the Yale School of
Medicine Human Investigation Committee (HIC# 0703002496).

2.2. Cognitive-behavioral therapy development and training

To develop the initial draft of the CBT manual, the PI (DTB) con-
ducted CBT with five patients, using specific CBT sessions drawn from
manualized CBT approaches for cocaine use disorder (Carroll, 1998)
and chronic pain (Otis, 2005). Subsequently, the PI trained five thera-
pists who had experience providing CBT for substance use disorders on
CBT for chronic pain and opioid use disorder (See Section 2.3.5 on
counseling implementation and fidelity).

2.3. Design and treatment allocation

The 16-week study consisted of a 3-week baseline prior to rando-
mization followed by a 12-week clinical trial and a 1-week transfer to
ongoing MMT at APT. Patients were recruited into the study during
their first two weeks of starting MMT at APT. A 3-week study baseline
was employed to ensure a stable methadone dose, after which patients
were randomly assigned 1:1 to receive either 12 weeks of CBT or
Methadone Drug Counseling (MDC). No patients were prescribed
opioids for pain relief for the duration of the trial. (One patient had
been prescribed opioids, but the provider discontinued the prescription
when the patient enrolled in the study.) An investigator not involved in
enrollment or determining eligibility conducted an urn randomization
procedure to ensure that the groups were similar on gender (BAM). A
different investigator then informed the patient of the treatment as-
signment (CJC).

2.3.1. Physician evaluation
Prior to being randomized, each patient met with a study physician

to confirm study eligibility, including whether patients were appro-
priate for physical exercise.

2.3.2. Provision of methadone
A standard methadone dosing protocol targeting nonmedical opioid

use (and not pain) was followed, irrespective of treatment allocation.
Patients started on 30mg methadone daily and their dose was then
increased to a target maintenance dose of 80mg–90mg daily. Any
successive dose increases to address ongoing craving, withdrawal
symptoms, or nonmedical opioid use required the approval of a study
physician blind to patient allocation.

2.3.3. Cognitive-behavioral therapy
CBT comprised twelve 30–45minute sessions designed to provide

coping skills training to effectively manage opioid use disorder and
chronic pain. Session 1 included an assessment of substance use, pain,
and costs and benefits of using opioids nonmedically along with a re-
view of the integrated focus of treatment. Sessions 2–11 were structured
in three 10–15minute phases: check-in (review of past-week metha-
done adherence, substance use, pain coping, and assignments) and
agenda setting; coping skill acquisition; and formulation of intersession
assignments (to promote practice of coping skills). The CBT modules
covered in sessions 2–11 are summarized in Table 1. Covering eight
modules in ten sessions allowed therapists to repeat topics based on
each patient’s perceived needs, and allowed clinicians sufficient time to
cover module content (e.g., some therapists took two weeks to cover the
relaxation training module). Session 12 involved a review of coping
skills and the development of an “All-Purpose Coping Plan.” Twelve
weekly individual sessions were offered since this format and duration
are common in treatment trials of substance use disorders (Carroll,
1998), and we wished to allow therapists sufficient time to address the
clinical needs of patients with co-existing opioid use disorder and
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chronic pain (Barry et al., 2016). Although the CBT intervention was
designed to address chronic pain generally (and not back pain specifi-
cally), the examples used focused on low back pain (e.g., decondi-
tioning contributing to poorly managed low back pain).

2.3.4. Methadone drug counseling
MDC consisted of four 15-20-minute individual case-management

sessions targeting opioid use disorder (and not pain), and was designed
to approximate usual drug counseling in MMT (Chawarksi et al., 2005).
MDC is a didactic, 12-step based treatment approach. In each session,
the counselor reviewed a worksheet that included objectives, main
points and questions pertaining to an educational topic. Session 1
comprised a review of opioid use disorder and related medical, psy-
chiatric, substance use, employment, family, legal, or other problems.
Patients were provided an informational booklet on MMT and a listing
of local Narcotics Anonymous (NA) and Alcohol Anonymous (AA) self-
help meetings. Counselors highlighted “methadone friendly” meetings,
and recommended that patients consider attending NA or AA self-help
groups, especially early in recovery from addiction. Sessions 2 and 3
began with a brief check-in regarding substance use or other problems,
and counselors used clinical judgment to select from a list of educa-
tional topics summarized in Table 1. Session 4 began with a brief check-
in and then the counselor reviewed patients’ plans for future ab-
stinence, and recommended continued participation in self-help groups.

2.3.5. Counseling implementation and fidelity
CBT and MDC are manualized interventions. CBT and MDC were

provided by trainees with at least a master’s level of training, none of
whom were licensed independent practitioners. Standard research
protocols for training and supervision were followed: didactic work-
shops, requiring therapists to proficiently treat a training case before
treating randomized patients, audiotaping sessions, use of structured
clinical notes, and ongoing supervision (Rounsaville et al., 2001;
Sholomskas et al., 2005; Weissman et al., 1982). During separate
weekly supervision with CBT and MDC clinicians, two investigators
(DTB, CJC) followed standard procedures to enhance treatment fidelity
(Fiellin et al., 2013). Supervisors and therapists reviewed session tapes,
identified and addressed clinicians’ performance strengths and weak-
nesses, and reviewed plans for the subsequent counseling session.
During therapist training, CBT and MDC clinicians were instructed to
deliver the counseling modules in a pre-determined order (See Table 1).
Upon demonstrating proficiency, therapists were permitted to alter the
module order to address patients’ presenting issues. During supervision,
clinicians discussed their clinical rationale for any alterations, and su-
pervisors monitored which modules clinicians had implemented.
Therapists were encouraged to maximize patient exposure to a variety
of modules or self-management skills.

2.4. Measures

2.4.1. Assessment of treatment feasibility and acceptability
Feasibility was assessed by examining rates of treatment completion

and frequency of CBT and MDC session attendance, whereas accept-
ability was assessed by post-session satisfaction ratings of CBT and MDC
(scored on 1–7 Likert-type scales).

2.4.2. Preliminary efficacy outcomes
The primary outcomes were rates of abstinence from nonmedical

opioid use from baseline to study completion (receipt of medication
through week 16 and final research assessment completed) as assessed
by weekly urine toxicology testing, and clinically significant reductions
in pain interference (defined as ≥ 2 points) from baseline to study
completion as assessed weekly by Brief Pain Inventory (BPI) pain in-
terference subscale (Cleeland, 1991; Cleeland and Ryan, 1994). Non-
medical opioid use was operationally defined as use of opioids other
than methadone. Secondary outcomes were maximum consecutive
number of weeks of abstinence from nonmedical opioid use during the
12-week RCT (as evidenced by urine samples testing negative for me-
tabolites related to morphine or oxycodone) and rates of clinically
significant reductions in pain intensity from baseline to treatment
completion (≥2 points on Brief Pain Inventory pain intensity subscale)
(Cleeland, 1991; Cleeland and Ryan, 1994). Abstinence rates are com-
monly used as treatment outcomes in substance use disorder research
and clinical practice. Maximum number of consecutive weeks of ab-
stinence provides a measure of sustained abstinence (Milby et al.,
2010). Using a reduction of at least 2 points on 0–10 numerical rating
scales of pain interference and intensity is a common strategy for as-
sessing clinically significant improvement in clinical trials (Dworkin
et al., 2008; Farrar et al., 2001).

2.4.3. Assessment of preliminary efficacy outcomes
Abstinence from nonmedical opioid use was assessed via urine

toxicology testing of weekly collected urine samples using a semi-
quantitative homogeneous enzyme immunoassay for morphine, oxy-
codone, and methadone (Redwood Toxicology Laboratory). Pain in-
terference and pain intensity were measured by the Brief Pain Inventory
(BPI) (Cleeland, 1991; Cleeland and Ryan, 1994). Pain interference
encompassed the mean of seven items related to past-week pain-related
interference in general activity, walking, work, mood, enjoyment of life,
relations with others, and sleep, whereas pain intensity encompassed
the mean of four items related to current pain and past-week average
pain, pain at its worst, and pain at its least. BPI items and BPI pain
interference as well as pain intensity subscales were scored on 0–10
numerical rating scales.

Table 1
Psychosocial treatment modules.

Modules CBT MDC

Functional Analysis of Behavior (Identify substance use and pain flare-up relapse precursors and consequences and review future plans) Үes No
Coping with Cravings or Pain Flare-Ups (Self-soothing, distraction, thinking through consequences, and mindfulness) Үes No
Psychoeducation (Distinctions between acute and chronic pain, and a framework for understanding biological, psychological, and social factors that influence self-

management of opioid use disorder and chronic pain)
Үes No

Exercise and Behavioral Activation (Graded, time-limited, and controlled engagement in physical activity and non-drug-related pleasurable activities) Үes No
Relaxation Training (Diaphragmatic breathing, progressive muscular relaxation, imagery) Үes No
Cognitive Restructuring (Identify and address thinking errors related to opioid use disorder and chronic pain) Үes No
Resilience Training (Attenuate unhelpful attributions related to stressors and foster gratitude and accomplishment) Үes No
Assertiveness Training (Review of different communication styles and practice assertive communication related to opioid use disorder (e.g., refusal skills) and pain

(e.g., effective communication with providers))
Үes No

Process of Recovery (Long-term process of recovery involving abstinence from illicit drugs) No Үes
Relationships in Recovery (Identify how relationships are affected by drug use and understand elements of healthy relationships) No Үes
Self-Help Groups and Support Systems (Understand the role of 12 steps in recovery along with the structure and format of 12-step programs) No Үes
Coping with Shame and Guilt (Identify and develop strategies for managing shame and guilt) No Yes

CBT= cognitive-behavioral therapy. MDC=methadone drug counseling.
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2.5. Data analysis

Pearson’s chi-square was used to compare MMT with CBT and MMT
with MDC on single categorical outcomes (i.e., treatment completion)
and Student’s t-tests were used to compare treatment groups on single
continuous outcomes (i.e., treatment satisfaction). Analyses of pre-
liminary efficacy occurred in multiple steps. First, the proportions of
patients in each treatment condition abstinent from nonmedical opioid
use were calculated for four time periods: 3-week baseline and weeks
1–4, 5–8, and 9–12 (post-randomization). Patients were classified as
abstinent during the baseline period if they had three successive opioid
negative tests and no positive tests and were classified as abstinent
during weeks 1–4, 5–8, and 9–12 if they had four successive opioid-
negative weekly urine tests and no positive tests during each 4-week
period. A General Estimating Equation (GEE) logistic regression model
with a robust variance estimation and autoregressive (AR1) working
correlation structure with intercept was performed to evaluate the ef-
fects of treatment group over four months on the dichotomous treat-
ment outcome of monthly opioid abstinence (Brown et al., 2008; West,
2009). Pain interference scores were calculated for five time points
(first week of baseline, end of baseline/randomization, end of month 1,
end of month 2, and end of month 3). Differences between the first
week of baseline and end-of-month scores on pain interference were
calculated: Differences ≥2 points were classified as clinically sig-
nificant. Pearson’s chi-square was used to compare the proportions of
patients in both treatment arms who were classified as having clinically
significant reductions in pain interference. Second, maximum con-
secutive number of weeks of abstinence from nonmedical opioid use
during the 12-week RCT was calculated for each patient; Student’s t-
tests were used to compare treatment groups on this outcome. We used
the same procedures outlined for pain interference to calculate rates of
clinically significant reductions in pain intensity and to perform ana-
lyses comparing the proportions of patients in both treatment arms who
exhibited clinically significant reductions in pain intensity. We con-
sidered p < .05 as statistically significant. All analyses were conducted
using SPSS 22 (Armonk, NY: IBM Corp.).

3. Results

3.1. Demographic and clinical characteristics

As shown in the consort diagram in Fig. 1, 21 patients were ran-
domly assigned to CBT and 19 to MDC. Table 2 summarizes patients’
baseline demographic and clinical characteristics: 63% of patients were
men; 85% self-identified as White; 85% were single, divorced, or se-
parated; 23% were full-time employed; 80% completed high school;
63% identified heroin as their primary opioid used; and 65% had a
history of chronic pain treatment. Mean (SD) age was 38.1 (11.3) years.
Mean (SD) duration of opioid use disorder was 11.8 (9.9) years and
mean (SD) duration of chronic pain was 16.0 (10.8) years.

3.2. Treatment feasibility and acceptability

Treatment completion rates were high and did not differ for those
assigned to CBT (95%) or MDC (95%). One patient in each arm did not
complete the study; one patient violated probation and was in-
carcerated, while the other moved to a different state. Out of 12 an-
ticipated CBT sessions, the mean (SD) attendance was 8.4 (2.9). Out of
four anticipated MDC sessions, the mean (SD) attendance was 3.8 (1.1).
The mean (SD) minutes per session of CBT and MDC were 45.0 (11.3)
and 17.9 (10.3), respectively. Therapy satisfaction ratings (scored on
1–7 Likert-type scale) were high for both conditions, but higher for the
CBT condition (M=6.6 (SD=0.5)) than for MDC (M=6.0
(SD=0.4)) [t (37)= 3.58, p < 0.001; Cohen’s d=0.66].

3.3. Nonmedical opioid use

The proportions of patients who exhibited abstinence from non-
medical opioid use by time and treatment condition are shown in Fig. 2.
Across the baseline and three successive 4-week periods following
randomization, the proportions of patients abstinent from non-medical
opioid use were higher for patients assigned to CBT than for those as-
signed to MDC [Wald χ2 (1)= 5.47, p= .019]; the proportions of pa-
tients abstinent were not significantly affected by time (p= .69) or by
the interaction between counseling condition and time (p= .10). The
mean (SD) number of maximum consecutive weeks of abstinence from
nonmedical opioid use was numerically higher for patients assigned to
MMT with CBT than for patients assigned to MMT with MDC: 6.1 (4.2)
and 3.9 (3.3), respectively, [t (38)= 1.831, p=0.06]. Findings from
weekly self-report measures of substance use (not reported in this
paper) were consistent with urine toxicology data.

3.4. Pain interference and intensity

Mean pain interference and pain intensity scores by time and
treatment condition are summarized in Fig. 3. For patients assigned to
MMT with CBT or MMT with MDC, rates of clinically significant (≥ 2
point) change from baseline to end of treatment on pain interference
(42.9% vs. 42.1%, [χ2 (1, N= 40)=0.002, p=0.962]) and pain in-
tensity (14.3% vs. 15.8%, [χ2 (1, N=40)= 0.018, p=0.894]) did not
differ significantly. Additional analyses examining weekly pain scores
over the course of the study yielded no significant treatment group or
treatment group by time effects on pain interference (p’s= .27 and
0.72) or intensity (p’s= .25 and .88).

4. Discussion

This study is one of the first to examine the use of manualized CBT
for patients receiving MMT with opioid use disorder and chronic pain.
Two main findings emerged. First, CBT was found to be feasible and
acceptable. Second, preliminary support was found for the efficacy of
MMT with CBT (compared to MMT with MDC) for reducing nonmedical
opioid use.

4.1. Feasibility, acceptability, and preliminary efficacy of CBT

High rates of treatment completion and therapy session attendance
demonstrate the feasibility of providing MMT with CBT to patients with
opioid use disorder and chronic pain. The almost-daily clinic atten-
dance requirements during the first 90 days of MMT may have con-
tributed to the demonstrated feasibility of CBT for opioid use disorder
and chronic pain. Although both counseling approaches were asso-
ciated with high satisfaction, participants assigned to CBT reported
higher satisfaction than those assigned to MDC, suggesting that CBT
may be associated with particularly high patient acceptability, despite
requiring substantially more frequent and longer participation in
therapy sessions.

Participants assigned to MMT with CBT (compared to MMT with
MDC) exhibited higher rates of abstinence from nonmedical opioid use
from baseline to treatment completion. Patients assigned to MMT with
CBT also had numerically more consecutive weeks of abstinence over
the 12 weeks of counseling than those assigned to MMT with MDC.
Study findings supporting the preliminary efficacy of CBT in attenu-
ating nonmedical opioid use expand upon those reported in prior stu-
dies regarding the efficacy of CBT in addressing substance use disorders
and chronic pain (Currie et al., 2003; Ilgen et al., 2016, 2011; Morasco
et al., 2016). The current study, along with the Ilgen et al. study (2016),
used a control group; the others did not. It is noteworthy that these
prior CBT studies were conducted either in settings that offered ab-
stinence-based treatment for non-opioid substance-related disorders
(Currie et al., 2003; Ilgen et al., 2016, 2011) or in a primary care clinic
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with individuals who were not necessarily involved in substance use
disorder treatment (Morasco et al., 2016). In contrast, the current study
is the first to examine a pain- and addiction-focused CBT intervention
among patients with opioid use disorder on MMT. Medication-assisted
treatments with methadone (opioid agonist), buprenorphine (partial
opioid agonist), or injectable naltrexone are evidence-based interven-
tions for opioid use disorder and comprise an important public health
strategy in confronting the current opioid crisis (Murthy, 2016).

The efficacy of extensive psychosocial interventions in improving
nonmedical opioid use and treatment retention outcomes during opioid
agonist treatment for a heterogeneous population of patients with
opioid use disorder (but not specifically with co-occurring chronic pain)
has been called into question in recent systematic reviews (Amato et al.,
2011; Carroll and Weiss, 2017; Dugosh et al., 2016). However, the re-
sults of this study suggest that a particular psychotherapy, CBT, may be
specifically efficacious for a certain sub-population of patients with

opioid use disorder and chronic pain, whose treatment is complicated
by interactions between nonmedical opioid use, chronic pain, and
psychopathology (Barry et al., 2016). This view is consistent with
findings from a recent secondary analysis of an earlier study examining
the relative efficacy of adding addiction-focused CBT to medication
management for opioid use disorder (i.e., buprenorphine/naloxone
along with brief physician counseling); CBT improved outcomes with
medication management for the subset of patients with nonmedical
prescription opioid use, for whom chronic pain is particularly prevalent
and problematic (Moore et al., 2016).

Clinically significant reductions in pain interference were observed
for 42.5% of patients overall (and clinically significant reductions in
pain intensity were observed for 15.0% of participants overall) but did
not differ significantly between patients assigned to CBT or MDC. It is
noteworthy that patients assigned to CBT (compared to MDC) experi-
enced similar reductions in pain interference and pain intensity while

Fig. 1. Trial profile.
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achieving significantly greater abstinence from nonmedical opioid use.
These findings suggest that the association between chronic pain and
nonmedical opioid use is complex. The relative analgesic and hyper-
algesic effects of initiating and maintaining patients with opioid use
disorder and chronic pain on MMT is currently unclear (Arout et al.,
2015; Wachholtz et al., 2015). This situation is further complicated by
findings that MMT patients with chronic pain report nonmedical opioid
use to alleviate pain (Barry et al., 2009b), allowing for the possibility
that the higher rates of nonmedical opioid use among patients assigned
to MDC (compared to CBT) may be related to attempts to alleviate pain.
However, the findings of reductions in both nonmedical opioid use and
in pain interference and intensity among patients receiving MMT and
CBT may be reassuring and encourage greater adherence to treatment
recommendations. This is particularly relevant among patients who
may fear an exacerbation of pain if they discontinue nonmedical opioid
use. It should also be noted that abstinence from nonmedical opioid use
allows patients with opioid use disorder and chronic pain to try out
additional conventional pain interventions.

As noted previously, this is only the second study to employ ran-
domization to a comparison group in evaluating CBT for patients with
substance use disorder and chronic pain. It is unclear whether sig-
nificant pre-post treatment differences in pain reduction documented in

prior single-cell studies would have demonstrated efficacy relative to a
comparison treatment (Currie et al., 2003; Ilgen et al., 2011; Morasco
et al., 2016). Future studies could evaluate whether the inclusion of
additional pain-focused interventions with CBT improves pain out-
comes. Increased engagement in exercise and behavioral activation
may be good initial targets, considering findings that for patients re-
ceiving MMT chronic pain is associated with decreased likelihood of
meeting public health guidelines for physical activity, and the im-
portant role that deconditioning plays in perpetuating chronic back
pain (Beitel et al., 2016; Qaseem et al., 2017). Findings from recent
studies suggest that mindfulness-based interventions might also be
useful to explore (Garland et al., 2017; Smallwood et al., 2016).

4.2. Limitations

This study had limitations. The relatively small sample size limits
power to detect significant differences associated with important but
small effect sizes. Because the study was designed as a pilot, the level of
statistical significance was not corrected to adjust for multiple com-
parisons. The findings regarding significant between-group differences
in the proportions of patients abstinent from nonmedical opioid use
during the study should be interpreted cautiously because of the ob-
served (but not statistically significant) differences during the 3-week
baseline. The study was conducted in patients with chronic low back
pain, and the study findings may not generalize to other pain sites or
conditions. Restricting eligibility to patients with low back pain had the
advantage, however, of reducing heterogeneity and enhancing the
ability to generalize from the study findings to the population of pa-
tients with the same condition. Nonmedical opioid use during the study
period may have produced analgesia and complicates the assessment of
counseling effects on pain interference and pain intensity. MDC was
designed to approximate usual drug counseling and not as a time-and-
attention control; patients assigned to CBT received more therapy than
those assigned to MDC. A more rigorous test of the efficacy of CBT will
necessitate a randomized controlled trial involving a time-and-attention
control condition that matches CBT on session frequency and duration.
Receipt of offsite pain treatment services during the study was not as-
sessed; however, this concern is somewhat mitigated by the findings
that addiction treatment providers have difficulty obtaining pain

Table 2
Baseline patient demographics and clinical characteristics.

Total
N=40

CBT
N=21

MDC
N=19

t (38) /
χ2 (1)

p

Age, years, mean (SD) 38.1 (11.3) 38.4 (12.1) 37.7 (10.6) 0.19 .848
% Male (n) 62.5 (25) 66.7 (14) 57.9 (11) 0.33 .567
% Single/divorce/separated (n) 85.0 (34) 90.5 (19) 78.9 (15) 1.04 .398
% White (n) 85.0 (34) 80.9 (17) 89.5 (17) 0.57 .664
% High school or greater (n) 80.0 (32) 80.9 (17) 78.9 (15) 0.03 .874
% Full-time employment (n) 22.5 (9) 19.0 (4) 26.3 (5) 0.30 .712
Age of onset, mean (SD)
Opioid use disorder 26.2 (9.9) 27.8 (11.3) 24.5 (8.0) 1.04 .307
Chronic pain 22.1 (12.1) 22.6 (13.0) 21.5 (11.2) 0.28 .779
Years opioid use disorder, mean (SD) 11.8 (9.9) 10.6 (8.9) 13.2 (11.0) 0.80 .426
Years chronic pain, mean (SD) 16.0 (10.8) 15.8 (12.4) 16.2 (9.1) 0.11 .910
% Heroin was primary opioid used (n) 62.5 (25) 61.9 (13) 63.2 (12) 0.01 .997
% Past week heroin use (n) 42.5 (17) 38.1 (8) 47.4 (9) 0.35 .554
% Past week prescription opioid use (n) 2.5 (1) 4.8 (1) 0.0 (0) N/A N/A
% Prior pain treatment (n) 65.0 (26) 76.2 (16) 52.6 (10) 3.28 .070
% Prior opioid use disorder treatment (n) 35.0 (14) 19.0 (4) 52.6 (10) 4.95 .026*

% Use of substances in prior 30 days (n)
Alcohol 37.5 (15) 28.6 (6) 47.4 (9) 1.50 .220
Cocaine 22.5 (9) 19.0 (4) 26.3 (5) 0.30 .712
Marijuana 30.0 (12) 28.6 (6) 31.6 (6) 0.04 .836
Pain intensity, mean (SD) 5.9 (1.5) 6.2 (1.3) 5.7 (1.6) 0.94 .351
Pain interference, mean (SD) 6.2 (2.5) 6.7 (2.2) 5.8 (2.7) 1.10 .275

CBT= cognitive-behavioral therapy. MDC=methadone drug counseling.
* p < .05.

Fig. 2. Rates of abstinence from nonmedical opioid use over time.
Note: Rate at baseline is based on three consecutive weekly urine screens. All
other rates are based on four consecutive weekly urine screens. Rates (on Y-
axis) refer to percentages.
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management referrals for patients receiving opioid agonist treatment
(Barry et al., 2008; Beitel et al., 2017). The current study examined the
relative efficacy of CBT and MDC over three months; the long-term
effects of CBT for co-occurring opioid use disorder and chronic pain are
unclear and merit further research attention (Carroll et al., 2009).

4.3. Conclusions

This is one of the first studies to examine MMT with CBT for opioid
use disorder and chronic pain. Effective pain management in OTP set-
tings has proven elusive (Scimeca et al., 2000), and is hampered by the
absence of an integrated evidence-based treatment for opioid use dis-
order and chronic pain (Wachholtz et al., 2011). The findings of this
study suggest that MMT combined with CBT is feasible, acceptable,
and—compared to standard drug counseling—may be associated with
greater reductions in nonmedical opioid use. Additional research on the
efficacy of CBT for opioid use disorder and chronic pain is warranted.
Findings from prior studies indicate that drug counselors are interested
in receiving training on psychosocial interventions for chronic pain and
view CBT as a credible treatment approach (Barry et al., 2008; Beitel
et al., 2017). Future research should also examine long-term treatment
outcomes and training for front-line drug counselors on this approach.
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