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ABSTRACT
BackgroundTand aims: Chronic pain is difficult to treat in individuals with substance use
disorders and, when not resolved, can have a negative impact on substance use disorder
treatment outcomes. This study tested the efficacy of a psychosocial pain management
intervention, IMPAT (Improving Pain during Addiction Treatment), that combines pain
management with content related to managing pain without substance use. Design: Single site,
parallelgroups randomized Controlled Trial comparing IMPAT to a Supportive Psycho-
educational Control (SPC) condition; follow-up assessments occurred at 3-, 6- and 12-months.
Setting:=The Ann Arbor VA Substance Use Disorder treatment program, USA.
Participants: Veterans Health Administration patients [n=129; mean(SD) age=51.7(9.5);
115/129 (89%) male]; IMPAT (N=65); SPC (N=64) .
Intervention: IMPAT combines principles of cognitive behavioral therapy and acceptance-
based approaches to pain management with content related to avoiding the use of substances
as a coping'mechanism for pain. The SPC used a psychoeducational attention control
treatment.for alcoholism modified to cover other substances in addition to alcohol.
Measurements: Primary: Pain intensity over 12-months. Secondary: pain-related functioning,
frequency.of alcohol and drug use over 12-months.
Findings: Primary: randomization to the ImMPAT intervention versus SPC predicted significantly

lower pain intensity [B(se) = -0.71(0.29); 95%CI = -1.29, -0.12]; Secondary: relative to the SPC
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condition, those who received ImPAT also reported improved pain-related functioning [B(se) =
0.27 (0.11); 95%CI = 0.05, 0.49] and lower frequency of alcohol consumption [B(se) = -0.77 ;
95%CI = -1.34, -0.20]. No differences were found between conditions on frequency of drug use
over follow-up.

Conclusions: For adults with pain who are enrolled in addictions treatment, receipt of a
psycholegical pain management intervention (ImMPAT) reduced pain and alcohol use and
improves pain-related functioning over 12-months relative to a matched-attention control

condition.
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Chronic pain is commonly reported in the general population, and it is often associated
with a lower quality of life and psychiatric comorbidities, including substance use disorders
(SUDs).(1-3). The rate of co-occurrence of chronic pain and SUDs is higher in clinical settings
than in‘the general population (4), and is particularly prevalent in patients in SUD treatment
programs«(5-8). Chronic pain often persists following SUD treatment, and pain is associated
with poorer'substance-related outcomes in individuals treated for SUDs (9). Providing adequate
pain relief for those with SUDs is also challenging given the high abuse potential of prescription
opioids, a cammon treatment for chronic pain (10).

Previous studies have consistently found that non-pharmacological pain management,
such as Cognitive Behavioral Therapy (CBT) and acceptance-based approaches, can reduce
self-reported pain and improve functioning (11-14). However, most prior randomized trials have
excluded individuals with past or active SUDs, and none have described the impact of these
approaches on substance use or specifically among individuals with substance use disorders.
An open trial of CBT described positive pain- and substance-related outcomes in 44 individuals
with both pain and SUDs over the course of 12-months (15). A recent study of 349 opioid-
dependent adults found that patients were receptive to a CBT pain management approach
delivered concurrently with methadone maintenance treatment (16). In a small pilot study, we
previously found general reductions in pain and substance use following receipt of a CBT and
acceptance-based pain management intervention in addition to SUD treatment (17). However,
this prior work lacked a control group, so it was not possible to attribute improvements to the

intervention"versus other changes that might occur with standard SUD treatment.
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The present study was designed to test the efficacy of a psychosocial pain management
intervention, referred to as IMPAT (Improving Pain during Addiction Treatment), that combines
principles of CBT and acceptance-based approaches to pain management with content related
to avoiding.the use of substances as a coping mechanism for pain. Specifically, we compared
randomization to ImMPAT or a Supportive Psycho-educational Control (SPC) condition to
examine.over the 12-month follow-up: (i) whether participants who receive ImMPAT reported
lower painintensity than those in SPC; and (ii) as secondary outcomes, if those who received
ImMPAT reported better pain-related functioning and fewer days of alcohol and drug use than
those who received SPC.

METHODS

Patients seeking care from the outpatient or intensive outpatient SUD treatment
programs=at'the Ann Arbor VA Medical Center were recruited to participate in this study;
approximate dates of recruitment were October 2010-January 2013. After providing informed
consent, 193 individuals were screened. Eligible participants (see criteria below) completed a
second.consent process for the trial phase of the project and were randomized to condition.
Neither the study staff nor participants were blind to conditions. Because both IMPAT and SPC
were provided in group format, there was often a delay between completion of the baseline
assessments and the start of the ImMPAT or SPC groups in order to recruit sufficiently large
groups (range: 1-92 days, median: 23 days). All groups met weekly for 10 weeks. Participants
weresre-assessed at 3-, 6- and 12-months after the start of their groups’ sessions. This study
was approved by the institutional review board at the Ann Arbor VA and the study protocol

binder and*data are stored at the Ann Arbor VA (ClinicalTrials.gov registration #NCT00982410).
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Inclusion criteria were: average pain intensity > 4 over the past 3 months (18), current
receipt of SUD services, age of 18 years or greater, ability to speak and understand English,
and capacity to give informed consent. Exclusion criteria were: a Mini-Mental State
Examination [MMSE; (19)] score less than 21, psychiatric hospitalization within the past month,
endorsement of current psychotic symptoms on the Brief Symptom Inventory [BSI; (20)]
combined-with noticeable bizarre thoughts or behavior during the interview or inability to give
informed, voluntary, written consent.

Sample size and randomization: Sample size was based on 80% power, a between
group difference in time-averaged change from baseline of 1.5 on a 0-10 scale (SD = 2.7), and
a=0.01,todetect treatment differences in pain intensity. Based on these assumptions, the trial
was designed to recruit approximately 128 individuals. Because both conditions were delivered
in groupsythe sample size exceeded 128 so that the final pair of groups was similar in size to
prior groups. Randomization to one of two conditions (ImMPAT or SPC conditions) as parallel
groups.with'a 1:1 ratio was conducted, blocking on gender, via an adaptive randomization
biased-coin-design method by the center biostatistician, Myra Kim.

Outcome Measures. Assessments were conducted in person by research staff at the
Ann Arbor VA Medical Center. Participants were asked to complete a urine drug screen as part
of all baseline and follow-up assessments.

Primary outcome:

(I)=Pain intensity was assessed via the Numeric Rating Scale (NRS), utilizing an 11-

point scale (0 = no pain, 10 = worst pain imaginable) to measure average pain over
the past 7 days (18).

Secondary Outcomes:
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(2) Pain-related functioning was measured with the 18-item General Activity scale of the

West Haven-Yale Multidimensional Pain Inventory (0=0.822) (21).

(3) Pain tolerance was measured using the Cold-pressor Task (22). The procedure (23)
involved immersion of the non-dominant hand and arm in an ice chest filled with
water that was maintained at a temperature of 33t1 Fahrenheit. The water was
circulated with a pump to prevent local warming of the water around the hand and
arm. Each participant was asked to immerse the hand and forearm, and to keep the
hand still with palm down. Participants were instructed to hold their hand in the water
for as long as they could, but that at any point, they could remove their hand to
terminate the task. To ensure safety, the task’s maximum allowable duration was set
at 2-minutes.

(4)*Days of alcohol use in the past 30 days was measured using the Time Line Follow-

Back (TLFB) interview. The TLFB is a calendar-assisted, interviewer-administered,
structured interview with strong test-retest reliability (24, 25). Participants are asked
to recall each day that they drank during the past 30 days.

(5) Days of drug use in the past 30 days was similarly measured using the TLFB

interview and represents the frequency of any drug use in the past 30 days summing
across all types of drugs (including non-medical use of prescription drugs) with a
range of 0 to 30. Even if more than one drug was used within a single day, this day
was still given a value of one.

Intervention and control conditions. The IMPAT and SPC conditions were designed to be

identical in'terms of the amount of therapist/patient contact. Both conditions involved 10, 1-
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hour, sessions that were delivered over the course of approximately 10 weeks and delivered by
a masters-level therapist.

The ImPAT intervention (17) was focused on how a psychosocial model of pain was

associated with functioning and relapse prevention. Substance use was primarily
conceptualized as a maladaptive coping response to pain and the treatment addressed
substance-use by encouraging the use of more appropriate coping skills and improving self-
efficacy to'manage pain without substance use. The concepts of acceptance of, and adaptation
to, chronic_pain were highlighted in all sessions. Additionally, two sessions were focused
primarily on developing greater acceptance of pain. All sessions highlighted the importance of
tolerating depression and anxiety, and one session specifically focused on addressing
depression. The portion of treatment that focused on cognitions included sessions on thought
monitoringeognitive reconceptualization and cognitive restructuring. The behaviorally-oriented
content included sessions on behavioral activation and attention diversion as well as a general
focus'on pacing (26), or strategically planning to avoid over-activity, as well as guided muscle
relaxation.

The SPC condition was designed to match the IMPAT condition in terms of level of
attention and the non-specific aspects of receiving support for pain and substance misuse.
Specifie.content related to pain for the SPC group was similar to that which was used in a prior
study of pain (27), modified to cover multiple pain conditions. Content related to substance use
was based-0n a psychoeducational attention control treatment for alcoholism (28), modified to
cover other substances in addition to alcohol. SPC sessions helped patients better understand
the origins-and consequences of pain and substance use in their life. However, topics related to

psychologieal factors associated with pain, possible psychosocial coping mechanisms and
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acceptance of and adaptation to pain were not part of the content of the group.

Statistical Analysis. Prior to analysis, all continuous and categorical measures were
evaluated for their distributional characteristics. Cross-sectional analyses of participant
characteristics were undertaken via analysis of variance for continuous measures, and chi-
square tests or Fisher's exact test for frequencies, as appropriate.

Repeated measures mixed models were utilized to assess the average of the primary
outcome, as'well as the secondary measure of pain-related functioning across the follow-up,
with adjustment for baseline level of the same outcome. Zero-inflated negative-binomial
modeling'was used for the secondary outcomes of alcohol and drug use to address very high
frequencies of zeroes in substance-use distributions in the follow-up period. All modeling
approaches had baseline measure as a random effect; subject effects were nested within
therapy group assignment because subjects within the same therapy group were not
necessarily independent of each other due to common therapy environment. Therapy group
was utilized to block subjects for the alcohol and drug models. Treatment group was treated as
a fixed effect in all models and the impact of this variable was examined as the indicator of the
impact of random assignment to ImMPAT vs. SPC. Time by treatment interaction effects were
evaluated during the model building phase, and dropped because they did not contribute to
model fit. All findings are reported on the outcome’s original scale.

Missing data. The analytic approach utilized all available data for each outcome (i.e., if
follow-up-data were only available at 2 of the 3 follow-up assessments, values for these 2
assessments would be used in model estimation). Follow-up data were included, whenever
available,for every participant who was randomized and did not withdraw from the study,

irrespective:of level of participation in the intervention conditions.
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RESULTS

Sample recruitment and retention. A total of 193 participants consented and completed
the initial screening assessment (Figure 1); 145 (75.1%) were eligible and consented to the
baseline_.assessment (15.6% ineligible, 3.6% were eligible but withdrew prior to consenting and
5.2% did not provide consent for logistical reasons). Of those who consented, 139 (95.6%)
completed.the baseline (1 withdrew, 3 did not complete all assessments and 2 were found to be
ineligible"during the assessment). Of the 139 participants who completed the baseline, 132
(95.0%).were initially randomized to either the IMPAT or PSC conditions (6 were found to be
ineligible from baseline responses and 1 withdrew). One additional participant was excluded
due to having a substance use disorder in remission prior to attending any treatment sessions.
Of the remaining 131 individuals who were randomized (N=65 for IMPAT; N=66 for SPC), two
participants+in the SPC group withdrew consent before attending any therapy sessions, leaving
129 individuals (N=65 for IMPAT; N=64 for SPC).

Participants were predominantly male (89%), white (59%), had an average age of 51.7
(SD=9.5) years old, similar to the characteristics of VHA patients overall. Table 1 includes more
details about the sample. No baseline differences were found between conditions with the
exception of employment (97% unemployed in ImPat vs. 88% in SPC).

©f.129 participants, 123 (95%) provided data at one or more of the follow-ups. The
specific follow-up rates at each time point were 84% (ImMPAT=86%; SPC=83%) at 3-months,
87% (ImPAT= 91%; SPC=83%) at 6-months and 87% (ImMPAT=86%; SPC=87%) at 12-months.
One participant withdrew prior to the 12-month follow-up and is not included in the denominator
for the 12-month rate. No differences in follow-up rates were found between the ImMPAT and

SPC conditions.

10
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Therapy attendance. Of the 129 enrollees, h=102 (79%) attended one or more therapy
sessions; 55/65 (85%) in IMPAT group, and 47/64 (73%) in SPC. The rate of treatment
attendance was not significantly different between conditions. The mean number of days
between baseline assessment and initiation of treatment did not differ significantly between
groups: 28.9 (SD=21.6) in ImPAT and 30.4 (SD=21.1) in SPC.

Primary outcome:

Pain‘intensity. Table 2 and Figure 2 report results of longitudinal modeling of outcome
measures...The IMPAT condition was associated with significantly lower pain intensity ratings
across the three time periods than the SPC condition. Specifically, the average pain intensity
rating across follow-ups was 5.8, compared to 7.1 at baseline, for the IMPAT condition and
6.47, compared to 7.2 at baseline, for the SPC condition.

Secondary outcomes:

Pain:related functioning was significantly greater in IMPAT relative to the SPC condition.

Pain tolerance. The study intended to evaluate pain tolerance. Analysis of this outcome
was limited by increasing rates of refusal for the pain tolerance task over follow-up (from 3.7%
at baseline to 23% at 12-months follow-up) and substantial ceiling and floor effects in the
measure. Nonetheless, analyses using a beta regression approach to account for the
distribution.of responses were conducted; we did not find significant differences between
conditions.

Aleohol use. Participants in the IMPAT condition reported fewer days of alcohol use
over the follow-up period than participants in the SPC condition (Table 2). This effect was seen
in the number of days of alcohol use but not in the difference between any vs. no use (i.e., in the

inflate statement; model not shown). As shown in Figure 2, drinking was relatively similar

11
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between conditions at the 3-month follow-up but differences between conditions emerged at the
6- and 12-month follow-ups. Despite the suggestion of an increasing effect of the intervention on
alcohol use over time, an interaction term of follow-up period and group was not significant.

Drug use. No difference was seen between conditions in the measure of days of drug
use. The change from baseline was not statistically significant between the two conditions
(Table 2)=-Additional models with treatment as an indicator variable in the inflate statement
indicatedthat treatment group was also not associated with the likelihood of using drugs vs. not
using.

DISCUSSION

The present results indicate that a psychotherapeutic approach that combines CBT and
acceptance-based principles produced greater improvements in self-reported pain and
functioning=over a 12-month follow-up period than a psycho-educational control group in
patients currently receiving treatment for SUDs. This intervention produced significantly greater
reductions in alcohol use over 12-months compared to the control condition. No differences
weresfound between conditions on measures of drug use; although the combination of a
relatively small sample size and the considerable variability in the type and extent of drug use at
baseline likely made detection of potential differences difficult. Overall, the present results
indicatesthat a CBT and acceptance-based intervention (referred to as ImMPAT) can improve
outcomes in adults with SUDs as a supplement to standard outpatient SUD treatment.

CBT and acceptance-based approaches to pain management have a solid evidence
base; however, existing trials of these interventions have typically excluded those with SUDs
and/or have'not examined SUD-related outcomes. Recently, a few pilot studies have

highlightedthe potential viability of psychosocial pain management approaches for individuals

12
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being treated for SUDs (16). The present study is the first of which we are aware to provide
data supporting the efficacy of a psychotherapeutic pain management approach in adults
receiving SUD treatment.

Although the improvements in pain and functioning were statistically significant, the
magnitude of the difference was modest. However, it is important to note that this study
involved-a-relatively strong test of the impact of the pain management approach by comparing it
to an attention-matched control condition, and overlaying both conditions on top of standard
addictions treatment. Prior work indicates that a 15.0% reduction in pain intensity is an indicator
of minimally clinically important improvement (29). In the present study, although the
differences between conditions were somewhat modest, the average reduction in pain intensity
ratings from baseline of 1.21 (SE=0.23) for those who received the ImMPAT condition
approaches*what is considered clinically meaningful.

The ImPAT intervention was designed to highlight the relevance of behavioral pain
management techniques among individuals with SUDs. The goal was to simultaneously
address pain and the use/misuse of substances as a method to cope with pain. Significant
differences were found between the intervention and control conditions on days of alcohol use.
The results indicate that individuals in both conditions showed initial reductions in days of
alcohol'use‘but this remained low in the intervention condition whereas it generally increased
over the 12-month follow-up period in the psycho-educational control condition. No differences
were-found-between the intervention and control conditions on days of drug use over the follow-
up interval. Substantial variability was seen in report of days of different drugs of abuse at
baseline,.and the measurement of days of drug use likely lacks precision, consistent with the

wide standard deviations around measures of drug use in both the intervention and control

13

This article is protected by copyright. All rights reserved.



conditions. The relatively small sample size of this trial did not allow for the examination of
specific drug-related changes in each class of substances. Opioid use disorders, in particular,
may be important to examine separately because previous research has found that opioid
agonist. treatment is important to achieve positive treatment outcomes for those with opioid
dependence (30). Others have developed and are in the process of evaluating interventions
unigue:to-those receiving pharmacological treatments for opioid dependence (16). Larger trials
could clarify"whether effects are seen on specific substances, and/or whether other substance-
specific.treatment options could lead to improved effects.

The present study attempted to gather data and analyze data on differences in pain
tolerance (as measured by the cold pressor tasks) between conditions. No differences were
seen between conditions on this measure. However, many participants refused to complete the
cold pressoritask, leading to substantial missing data on this measure. In addition, the
distribution of the responses further complicated analyses with the existing data. Future work is
needed to examine other potential objective measures of pain tolerance as outcomes.

Additional limitations of this study are worth noting. The sample consisted of VA patients
and was predominantly male and the findings might not generalize to other settings. The study
also allowed for concurrent treatment of pain within standard care and the extent to which this
might haveimpacted the results is unknown. Approximately 22% never attended either the
ImMPAT or SPC group, perhaps due to the frequent delay between recruitment to the start of the
groups,-and this likely diminished the ability to detect differences between groups. Variability in
pain care delivered in addition to the study is not known and not modeled within the present
analyses.#Although follow-up rates at each assessment exceeded 84% and 95.3% of

participantsshad usable data on the primary outcome for at least one follow-up, there is the still

14
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the possibility that the reasons for missing data were related to response to treatment condition.
This may have biased the results. Also, the study was delivered within a single SUD treatment
program with an existing theoretical approach that is supportive of CBT. It is unknown if this
potentiated.the effects of the intervention or whether this might have made it more difficult to
detect effects above and beyond the impact of standard care.

Even with these limitations, this is the first study of which we are aware, to demonstrate
the efficacy of a psychotherapeutic pain management approach in adults with SUDs. The
results'provide consistent support for the positive effects of the intervention on pain-related
outcomes as well as reduced alcohol use; no significant differences were found between
intervention and control conditions on drug use. These findings highlight the potential benefits
of this approach for SUD treatment settings and raise the possibility that integrated behavioral
pain and*SWD services could be particularly beneficial for the large number of individuals with

co-occurring pain and SUDs.
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Table 1. Demographic characteristics, baseline pain intensity, and baseline pain tolerance,
according to randomized treatment group.

Treatment Group
Total SPC ImPAT
N 129 64 65
Age (Mean, Standard Deviation) 51.7 (9.5) 51.7 (9.8) 51.7 (9.2)
Gender.(n, %)
Men 115 (89%) 57 (89%) 58 (89%)
Women 14 (11%) 7 (11%) 7 (11%)
Race/ethnic group (n, %)
White 76 (59%) 41 (64%) 35 (54%)
All others 53 (41%) 23 (36%) 30 (46%)
Partnered (n, %)
Yes 26 (20%) 15 (24%) 11 (17%)
No 102 (80%) 48 (76%) 54 (83%)
Employed (n, %)
Yes 10 (8%) 2 (3%) 8 (12%)
No 119 (92%) 62 (97%) 57 (88%)
Education (n, %)
High School or less 58 (45%) 31 (48%) 27 (42%)
Post High School 72 (55%) 33 (52%) 38 (58%)
TLFB: 30-day substance use”*®
(Mean, Standard Deviation)
Days,Alcohol use 5.2 (9.1) 4.7 (8.6) 5.7 (9.7)
Days Marijuana use 3.2(7.8) 3.4 (8.5) 29(7.2
Days/Cacaine use 0.4 (1.9 0.4(1.8) 0.5 (2.0)
Days'Heroin use 0.5(2.8) 0.6 (2.8) 0.5 (2.7)
Days Rx Opioid misuse 0.02 (0.2) 0.0 (0.0) 0.03 (0.2)
Days.Rx Opioid use (licit) 5.7 (10.7) 6.2 (11.1) 5.1 (10.3)

! Fisher’s exact tests were utilized to compare conditions. All differences were non-significant
with the exception of employment (p<.05).

2 9% endorsing any use in past 30 days, for: alcohol, 43%; marijuana, 27%; cocaine, 8%:; heroin,
6%; Rx opioid misuse, 0.8%; Rx opioid licit use, 32%.

$Wilcoxon signed-rank test were used to compare conditions on days of use of different
substances; all differences were non-significant; days of Rx opioid misuse not tested, due to
extremely low numbers of persons endorsing.
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Table 2. Pain measures and substance use over the 1-year follow-up period, adjusted for
baseline pain, functioning, or substance use, with therapy group effect taken into account.

Pain intensity and functioning

Primary Outcome: Pain intensity (NRS-1)* ** *x* Treatment group AIC
B(se) SPC ImPAT 1193.6
Pain intensity at baseline 0.44 (0.09) " LSMean (se) | LSMean (se)
ImPAT -0.71 (0.29) " 6.45 (016 6 74 (000" Effect size
SPC (referent) 45 (018) 74 (0.24) 0.453
95% ClI, B(treatment) -1.29, -0.12
Secondary Outcome: General Activity (WHY MPI) AIC
B(se) SPC ImPAT 724.2
General activity at baseline 0.56 (0.07) " LSMean (se) | LSMean (se)
ImPAT 0.27 (0.11) " . | Effectsize
. . 2.23(0.08
SPC (referent) 1.96 (0.07) ( ) 0.358
95% ClI, B(treatment) 0.05, 0.49
Substance use, from timeline follow-back
Secondary Outcome: Frequency of Alcohol use (f/u) B(se) AIC
Days used alcohol at baseline 0.08 (0.01) " 11625
ImPAT -0.77 (0.29)"
SPC (referent)
constraint 1.02 (0.18) "
alpha 2.86 (0.64)
Zero-inflated: Days used ETOH at BL -1.86 (3.56)
Zero-inflated: constraint(Z-1 intercept) -0.35 (0.61)
LS Means(se) SPC IMPAT Effect size
estimate, using global baseline group means** 4.04 (0.72) 2.05(0.53)" 0.59
95% ClI, B(treatment) -1.34,-0.20
SecondarysOutcome: Frequency of drug use (f/u) B(se) AlC
Days used drugs at baseline 0.003 (0.02) 937.2
ImPAT 0.022 (0.14)
SPC (referent)
constraint 1.93(0.28) "
alpha 3.06 (0.54)
Zero-inflated: Days used drugs at BL -1.13 (0.40) "
Zero-inflated: constraint(Z-1 intercept) 1.42 (0.23)"
LS Means(se) SPC ImMPAT Effect size
estimate, relative to global baseline group means # 6.85 (1.68) 6.82 (2.32) 1.01
95% ClI, B(treatment) -0.25, 0.30

"p<0.05
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* Marginal means estimated with baseline substance use at group means of 5.73 (ImPAT) and
4.61 (SPC) for alcohol, and at group means of 3.97 (ImPAT) and 4.67 (SPC), for drug use.

* In order to evaluate the potential impact of missing data, the analysis of the primary outcome
was also conducted with the last value carried forward for any observation with missing data.
The results indicate that the inferences about effect of condition were essentially unchanged
(i.e., in the same direction and statistically significant) compared to the primary analysis. See
Supplemental Table A.

** |In order to examine the potential impact of any chance imbalances in prognostic
characteristies:which might otherwise bias comparisons, the primary analysis was re-run after
evaluating.all of the demographic characteristics listed in Table 1 (age, gender, racial/ethnic
group, partner status, employment status and education) for their potential to influence the
model andrincluding those with any indication of impact. The results were similar to the primary
analysis (i.e,, in the same direction and statistically significant). See Supplemental Table B.

*** The primary analysis examines time-averaged effects of the intervention over the 12-month
follow-up interval. With analyses limited to only the 12-month follow-up, IMPAT group members
reported‘a 16.4% reduction in pain from baseline to 12-months, on average, as compared to a
5.6% reduection in the SPC group; although the between-group difference was not significant,
the percentreduction in pain was significantly different from zero in the IMPAT condition, while
the percent reduction in pain was not statistically different from zero among those in the SPC
condition. See Supplemental Table C.
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Figure 1: Randomized trial of InPAT vs. SPC: Recruitment
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Supplemental Table A. Pain intensity across the follow-up period, according to treatment
group, with adjustment for baseline pain, missing data imputed via last value carried forward.

Pain intensity

Primary Outcome: Pain intensity (NRS-1)* Treatment group AIC

B(se) SPC ImPAT 1493.1

Paihintensity at baseline |  0.57 (0.07) ' LSMean LSMean

(se) (se)

IMPAT | -0.69 (0.26) ' 6.61 592 E;sgt

tt
SPC (referent) (0.15) (0.21) 0.442

95% ClI, B(treatment) -1.20, -0.18

"p<0.005; " p<0.01
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Supplemental Table B. Pain intensity across the follow-up period, according to treatment
group, with adjustment for baseline pain and covariates.

Pain intensity

Primary Outcome: Pain intensity (NRS-1)* Treatment group AIC

B(se) SPC ImPAT 1159.2

Paihintensity at baseline |  0.42 (0.08) LSMean LSMean

(se) (se)

IMPAT | -0.69 (0.29) ™" 6.46 577 Esfif;agt

ttt
SPC (referent) (0.16) (0.23) 0.442

95% ClI, B(treatment) -1.26, -0.13

"p<0.005; """ p<0.05

* |nitial covariates included: age, married/partnered, employed full/part time, post-H.S.
education, Caucasian race, female gender. A model-building approach was used and results
shown for the parsimonious model, which included age, post-H.S. education and
married/partnered status and dropped those variables that were not significant at p<.2 or did not
change.the.beta for ImMPAT by more than 10% (employment, race and gender).
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Supplemental Table C. Percent change in pain intensity, comparing 12-months follow-up with
baseline, according to treatment group.

Pain intensity

Primary Outcome: Pain intensity (NRS-1)
%change from baseline* Treatment group AlC
B(se) SPC ImPAT 88.6
Intercept 0.06 (0.05) LS(I;/I;an LS(I;/I;an
IMPAT | -0.11 (0.07) 5.6% 16.4% Esffzegt
SPC (referent) (4.9) (4.9) 0.314
95% ClI, B(treatment) -0.24, 0.03

* Response variable is: (NRS-11,, — NRS-1g5,)/NRS-15,
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