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Abstract

Objective. High proportions of post-9/11 veterans
have musculoskeletal disorders (MSDs), but engag-
ing them in care early in their course of illness has
been challenging. The service connection applica-
tion is an ideal point of contact for referring veter-
ans to early interventions for their conditions.

Design. Among MSD claimants who reported risky
substance use, we pilot-tested a counseling inter-
vention targeting pain and risky substance use

called Screening Brief Intervention and Referral to
Treatment–Pain Module (SBIRT-PM). Veterans were
randomly assigned in a 2:1:1 ratio to SBIRT-PM,
Pain Module counseling only, or treatment as usual
(TAU).

Methods. Participants assigned to either counsel-
ing arm were offered a single meeting with a study
therapist with two follow-up telephone calls as
needed. Participants completed outcome assess-
ments at four and 12 weeks after randomization.

Results. Of 257 veterans evaluated, 101 reported
risky substance use and were randomized.
Counseling was attended by 75% of veterans of-
fered it and was well received. VA pain-related serv-
ices were used by 51% of participants in either of
the pain-focused conditions but only by 27% in TAU
(P < 0.04). Starting with average pain severity rat-
ings of 5.1/10 at baseline, only minimal changes in
mean pain severity were noted regardless of condi-
tion. Self-reported risky substance use was signifi-
cantly lower over time in the SBIRT-PM condition
relative to the two other conditions (P < 0.02). At
week 12, proportions of veterans reporting risky
substance use were 0.39, 0.69, and 0.71 for the
SBIRT-PM, Pain Module counseling, and TAU condi-
tions, respectively.

Conclusions. SBIRT-PM shows promise as a way to
engage veterans in pain treatment and reduce sub-
stance use.

Key Words. Pain; Addiction; Chronic Pain;
Veterans; Disability; Musculoskeletal Disorder

Introduction

Veterans [1] and other populations [2] with musculoskel-
etal disorders (MSDs) often develop chronic pain [3] and
are at high risk for substance misuse [4–8]. More than
half of post-9/11 veterans have MSD and typically expe-
rience significant pain-related distress, sometimes
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exacerbated by substance misuse [9]. Early intervention
is needed to ameliorate worsening pain and the initiation
or exacerbation of risky substance use.

Veterans’ applications for compensation for injuries caused
or worsened by their military service are an opportunity for
early intervention. While in active service or immediately af-
ter separating from the service, veterans often interact with
the Department of Veterans Affairs (VA) when applying for
compensation for injuries connected to their military service
but are not necessarily focused on seeking VA-provided or
other treatment. As of 2015, there were 559,999 post-
9/11 veterans being compensated for back or neck con-
ditions, and 596,250 for limitation of flexion in joints [10]. In
the 2015 fiscal year, 313,052 veterans were newly
awarded service connection, and 80,748 newly awarded
claims were for back and/or neck conditions.

Veterans who have submitted a claim for a service-con-
nected condition are promised a fair evaluation of their
claim and, if offered treatment for the claimed or other
conditions, may wonder if the treatment offer will impact
the results of their claim. For example, many veterans be-
lieve that having a substance use problem decreases the
likelihood that their MSD claim will be approved (Black,
Perez-Ortiz, and Rosen, unpublished data). Therefore,
counseling at the time of a service connection examina-
tion must be transparent regarding the extent to which
information disclosed during counseling might impact a
decision about the claim and, as much as possible, mini-
mize the impact of the counseling information on the
claim award or denial [11]. Veterans may also feel co-
erced to participate in counseling if the examiner for an
MSD claim suggests treatment as part of his/her exami-
nation. It is advised, therefore, that any treatment recom-
mendations be provided apart from the service
connection examination by an independent clinician.
Using these essential elements along with an indepen-
dent clinician delivering a Motivational Interviewing (MI)–
based intervention, our group has previously shown that
veterans presenting for post-traumatic stress disorder
(PTSD) service connection claims can be effectively coun-
seled about the sensitive issue of working for pay while
receiving service connection [12].

In this current study, we developed an MI-based inter-
vention to promote engagement in treatment for pain
along with brief substance use counseling for veterans
applying for MSD service connection. Multiple meta-
analyses have shown that MI facilitates engagement in
chronic pain treatment [13,14] and other treatments [15–
17]. The MI framework was adopted to minimize the ex-
tent to which recommended treatments were perceived
as coercive or related to the service connection claim.

The developed intervention, Screening Brief Intervention
and Referral to Treatment–Pain Module (SBIRT-PM)
involves first discussing pain associated with the
veterans’ MSD, and then transitioning to a discussion of
pain coping behaviors, and, ultimately, to veteran sub-
stance use. Substance use is addressed through the

SBIRT, an extensively studied approach to identify and
briefly intervene with patients with risky substance use in
settings not typically associated with addiction treatment
[18,19]. SBIRT has been efficacious for reducing un-
healthy alcohol [20,21] and tobacco use [22–24], al-
though its efficacy is less well established for decreasing
illicit drug use [25,26] or improving drinking outcomes for
people with severe alcohol dependence [27,28].

We conducted a pilot clinical trial to describe the feasi-
bility, acceptability, and preliminary efficacy of SBIRT-
PM among veterans applying for service connection for
MSD. Because of the possibility that the SBIRT compo-
nent of the SBIRT-PM might raise potentially problem-
atic substance use issues that could interfere with a
salutary effect of the SBIRT-PM’s pain module, we also
included the delivery of the pain module only (without
the subsequent substance use–focused SBIRT) as a
standalone comparison condition.

Methods

Study Design

This was a single-blind (assessors were blinded) ran-
domized controlled clinical trial that compared SBIRT-
PM, Pain Module only, and treatment as usual (TAU),
with the primary outcomes being change in pain severity
and change in weekly risky substance use over
12 weeks postrandomization. Recruitment was con-
ducted at the VA Connecticut Healthcare System’s
service connection clinic. Study procedures were ap-
proved by the VA Connecticut Healthcare System and
Yale University Institutional Review Boards, and partici-
pants consented in writing.

Participants

All veterans serving post-9/11 and scheduled for service
connection claim examinations related to their back,
neck, shoulder, or knee problems were potentially eligi-
ble. To omit veterans whose condition was quiescent,
enrollment was limited to veterans who self-reported
peak joint pain in the last 28 days of at least 2 on a nu-
merical rating scale (NRS) of 0 (no pain) to 10 (worst
pain imaginable). We also excluded participants who
had attended specialized substance abuse treatment
during the three months prior to randomization or who
described physiological dependence on alcohol or illicit
drugs because people with more severe dependence
have not benefited from SBIRT in prior studies [28] and
SBIRT is not intended for people already in intensive
substance abuse treatment.

Recruitment and Randomization

Potentially eligible veterans were mailed letters alerting
them of a forthcoming recruitment phone call and were
given the opportunity to opt out of being called. Those
who did not opt out were called by a research assistant,
informed about the study, and preliminarily screened.
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All others were invited for in-person enrollment, consent,
and completion of baseline assessments.

At the baseline assessment, veterans reporting risky sub-
stance use in the 28 days prior to enrollment were
assigned to a treatment condition and continued in the
study. All others were compensated for the baseline as-
sessment but not further followed. Risky substance use
was defined as at least one week with illicit drug use, and/
or use of �14 drinks in a week or five or more drinks on
an occasion by a man, and use of seven or more drinks/
week or four or more drinks on an occasion by a woman.
Using an urn randomization program, veterans were ran-
domized in a 2:1:1 ratio to either SBIRT-PM, Pain Module–
only counseling, or TAU [29]. The urn balanced treatment
allocation on factors likely to be related to outcomes: gen-
der [30–32], self-reported illicit drug use within 28 days,
and current enrollment in VA psychiatric treatment.

After baseline, veterans were directed to a research co-
ordinator, who notified each veteran of his/her treatment
assignment, and for those assigned to an active condi-
tion, contact was facilitated with counselors to schedule
a face-to-face visit.

Counselors

Three of the study counselors had Master’s degrees
(one in social work and two in public health), and the
fourth had a doctorate in clinical psychology. One coun-
selor was a VA clinician, and the other three were re-
search clinicians. Counseling was performed in a
research setting. Counselors were trained in the both
experimental interventions (crossed design) by the
Principal Investigator (MIR). Training involved review of
therapy manuals, role plays, and review of cases.

Experimental Interventions

Treatment as Usual

Usual practice is that examiners evaluating veterans’
service connection claims are instructed to tell veterans
that the examination’s purpose is to evaluate the claim,
not to provide treatment. Nevertheless, examiners can,
on their own initiative, refer veterans to treatment after
the examination.

SBIRT-PM

A manual describing SBIRT-PM is available online at
http://www.behaviorchange.yale.edu/interventions/SBIRT-
PM%20Therapy%20Manual%20v11.20.14_194012_284_
5711.pdf. In brief, a single session intended to last ap-
proximately 60 minutes was scheduled. Two brief phone
follow-ups were offered, consistent with literature sug-
gesting the benefit of such follow-up [33,34]. Veterans
were told the counseling session was to inform them of
available services at the VA Connecticut Healthcare

System and that the material discussed would not be
shared with other providers unless they agreed.

The interview began with inquiries about the veteran’s
pain and an explanation of multimodal pain treatment
[35,36]. The counselor then explained that substance
use sometimes serves as a form of coping with pain
[37] that may offer temporary relief but ultimately is as-
sociated with worsening underlying pain and injuries.
The counselor then transitioned to a traditional, MI-
based substance use–focused SBIRT [38]. Substance
use was quantified using the three-item version of the
Alcohol Use Disorders Identification Test (the AUDIT-C)
[39,40], questions from the Alcohol, Smoking and
Substance Involvement Screening Test (ASSIST) [41,42],
and two questions [43,44] concerning misuse of pre-
scribed opioid medications in the preceding 28 days
(“How often have you taken your pain medications in
larger amounts than prescribed or for a longer period
than prescribed?”, “How often have you used your pain
medications to get high, to relax, or to make you feel
more alert?”). Counselors provided feedback concerning
the veteran’s substance use, administered a brief inter-
vention to enhance motivation to reduce use, and made
referrals to treatment if the veteran was interested.

After the session, the counselor offered up to two brief
“check-in” phone calls (five to 10 minutes) to address
any issues that arose in trying to implement plans made
during the counseling session, such as issues in
accessing VA care.

Pain Module–Only Condition

This involved the portions of SBIRT-PM focused on pain
(inquiries about the veteran’s pain and an explanation of
multimodal pain treatment) but not the latter portions fo-
cusing on substance use.

Assessment/Measures

Randomized veterans completed assessments at base-
line and four- and 12-week follow-ups with a research
assistant who was blind to counseling condition.
Participants were paid $70 for the initial assessment
and $50 for each of the two follow-up assessments.

Assessments Collected at Baseline

Participants were characterized based on results of a
questionnaire covering demographics, military history,
psychiatric history, substance use [45], employment, le-
gal status, and perceived social support [46]. The pres-
ence of possible traumatic brain injury was inferred from
a four-question screen used by Veterans Health
Administration, which is intended to be sensitive but not
specific, with a single positive answer interpreted as a
positive screen [47]. PTSD severity was assessed using
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the Traumatic Life Events Questionnaire to determine
trauma exposure [48], followed by the Post Traumatic
Stress Disorder Checklist–Military Version [49]. The se-
verity of depressive symptoms was assessed with the
21-item Beck Depression Inventory II [50]. Global
Information System mapping was used to calculate the
distance from each veteran’s home address to the near-
est VA hospital (West Haven or Newington).

Questions have been raised about whether people
seeking compensation for injuries also want treatment
[51,52]. To assess treatment motivation, veterans rated
their agreement with items drawn from the Pain Stages
of Change Questionnaire [53] on a five-point scale an-
chored by “strongly disagree” and “strongly agree,” with
“unsure” in the middle. Items included “I have been
thinking that the way I cope with pain could improve”
and “I have been wondering if there is something I could
do to manage my pain better.” Motivation for changing
substance use was measured with published items
[54,55] rated on a 100-point scale of “how big of a
problem is substance use for you” and “how interested
are you in substance abuse treatment right now.”

Outcome Assessments

Self-reported pain and substance-related service use
were collected using a timeline follow-back review of the
preceding 60 days, with a further indicator of whether
substance use was addressed. Service use was further
verified by reviewing the VA electronic health record. Pain
treatment was identified by clinic and procedure codes
and by text in progress notes, in which pain was
addressed at the end of the note in a summary of prob-
lems addressed. For analyses, pain and substance use–
related service use during the 12 weeks postrandomiza-
tion were each coded as having occurred (1) or not (0).
Electronic medical record (EMR)–documented use of
pain-related services was extracted by a blinded reviewer
using a predefined algorithm. Clinic appointments and
notes recorded during the targeted period were reviewed
to determine whether pain was addressed in the sum-
mary sections of multipurpose visits (i.e., visits with pain
assessed solely as part of history-taking were not classi-
fied as addressing pain). For analyses, chart-determined
pain-related service use in the 12 weeks postrandomiza-
tion was coded as occurring (1) or not (0).

Pain was measured using the Brief Pain Inventory (BPI),
a validated instrument to assess chronic noncancer
pain [56] that assesses pain intensity (four items on a 0–
10 scale) and pain interference (seven items on a 0–10
scale) and is scored by taking the average of the scored
items in each domain. Clinically significant change in
pain intensity is demonstrated by a reduction of at least
15% of the baseline value [57].

Substance use in the preceding 60 days (baseline) and
for the period between assessments (weeks 4 and 12)

was measured using the timeline follow-back calendar
[58], with specification of the number of drinks on drink-
ing days. Urine toxicology tests (ToxCups, Branan
Medical Corporation) for cocaine, opioids, cannabis,
and amphetamines were conducted at the three data
collection visits. Misuse of prescribed opioids was mea-
sured using the two screening prescription drug misuse
questions described earlier.

Satisfaction with Counseling

Following the counseling session, veterans rated their
agreement with three statements on a four-point scale
anchored on the extremes by “strongly disagree” and
“strongly agree.” The items included the following: “The
counseling was helpful,” “I would recommend the
counseling to a friend,” “The counselor was too
‘pushy.’” Responses were placed in a sealed envelope
and handed to the counselor.

Fidelity to Assigned Counseling

Fidelity to the assigned counseling was assessed by
independent ratings of therapy sessions on four con-
structs: Motivational Interviewing (MI) techniques,
Substance Use focus, Pain focus, and Use of Pressure.
The MI construct assessed the extent to which the thera-
pist used each of five MI techniques. The substance use
counseling construct (three items) assessed the extent to
which the therapist screened for substance use, provided
feedback about substance use, and referred the veteran
to treatment. The pain construct (three items) assessed
the extent to which the therapist asked about the
veteran’s pain condition and discussed opiate medica-
tions and other pain treatments. The Use of Pressure
(two items) assessed making value judgements and pres-
suring the veteran into doing things. The fidelity items’
content was derived from the Yale Adherence and
Competence Scale, a reliable and valid system for
assessing therapist adherence and competence [59,60].
The extent of each item was rated on a seven-point scale
(1 ¼ not at all to 7 ¼ extensively). A total of 15 SBIRT-
PM and seven Pain-only recordings (37% of veterans
counseled) were randomly selected for rating. Ratings
were conducted by a Bachelor’s-level rater blind to study
design or conditions. The rater was trained by an expert
rater and established interrater reliability by having inde-
pendent ratings that were within 10% of the sums of
each construct rated by the expert. Therapy types were
compared on sums of the each of the four constructs.

Data Analysis

To describe differences between veterans with (N¼101)
and without (N¼ 156) recent risky substance use, para-
metric and nonparametric group comparisons were
conducted on demographic variables, military service
history, psychiatric symptom severity, pain severity,
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traumatic brain injury (TBI) having medical insurance,
and having baseline service connection.

Within the randomized sample (N ¼ 101), all outcome
models adjusted for factors used in the urn randomiza-
tion process: gender, any illicit drug use within 28 days,
and current enrollment in VA psychiatric treatment.
Additionally, group differences across the three treatment
conditions were assessed using the subset of variables
that significantly differentiated veterans with and without
recent risky substance use in the full sample at
alpha¼0.05 to control for any group difference variables
in outcome models. Finally, factors potentially associated
with attrition were identified a priori and assessed: base-
line use of services, distance from VA, social support,
last month income, employment status, baseline pain in-
tensity, and weeks (in the last four) of risky substance
use. Except for EMR-documented service use for which
full-sample data were available, any factors significantly
associated with attrition were included in models to in-
crease the plausibility of a missing at random condition.

The primary pain outcomes were the linear slopes of pain
intensity and pain interference on the Brief Pain Inventory
over the three measurement occasions (weeks 0, 4, and
12). A secondary pain outcome was the proportion of
veterans achieving the published mean clinically important
difference (MCID) in pain intensity, a 15% reduction [57].
The primary substance use outcomes were linear slopes
of any weekly self-reported risky substance use, as de-
fined previously. Secondary substance use outcomes in-
cluded any urine toxicology–verified substance use and
days of opioid misuse at week 12. Primary service use
outcomes were the proportion of participants engaging in
any EMR-documented VA pain-related services, the pro-
portion self-reporting use of any VA or non-VA pain-re-
lated services, and the proportion self-reporting use of
any VA or non-VA substance use–related services during
the 12 weeks postrandomization.

Analyses of pain and pain service outcomes compared
combined results for the two interventions addressing
pain with results for TAU. Analyses for substance use
and substance use–related service use compared out-
comes for SBIRT-PM with the combined results for the
two conditions not directly addressing substance use
(i.e., Pain-only counseling and TAU).

The group-by-time effects of counseling (SBIRT-PM or
Pain only) on slopes of pain intensity and pain interfer-
ence were estimated using hierarchical linear regression
modeling. The effect of counseling on probability of
achieving an MCID in pain intensity was estimating
using logistic regression, controlling for baseline differen-
ces in pain intensity. The group-by-time effect of SBIRT-
PM counseling on weekly risky substance use was
estimated using hierarchical logistic regression model-
ing. Separate logistic regression models assessed the
effect of counseling (SBIRT-PM or Pain only) on use of
pain and substance use–related services, controlling for
baseline differences in the use of those services.

Results

Sampling, Enrollment, and Baseline Characteristics

Altogether, 1,017 letters were mailed to veterans apply-
ing for service connection for an MSD at VA
Connecticut between December 2014 and August 2016
(CONSORT Diagram, Figure 1). In total, 760 did not par-
ticipate, mostly because they could not be reached or
declined to participate (N for both¼ 553). Another 128
veterans were excluded because their service connec-
tion examinations had not been scheduled. An addi-
tional 28 veterans were excluded for moving from the
area, and 33 for other reasons.

The baseline interview was completed by 257 veterans. Of
these, 39.3% (101/257) had had risky substance use in
the preceding four weeks and thus qualified for randomiza-
tion. Table 1 compares the veterans with risky substance
use with those without. Those with risky substance use
were significantly younger, had completed fewer years of
school, had spent fewer years on active duty, and were
less likely to be married. They had more psychiatric condi-
tions, as evidenced by a higher likelihood of having been
hospitalized for a psychiatric condition, of being prescribed
psychiatric medication, and having higher PTSD and de-
pression severity scores. They had lower incomes and
were less likely to have private medical insurance.
Notwithstanding these differences, veterans with and those
without risky substance use had similar mean pain severity
ratings on the BPI of approximately 5 out of 10.

Randomized Sample

The 101 randomized post-9/11 veterans presented with
back (N ¼67), neck (N¼ 19), knee (N¼ 57) and shoul-
der (N¼31) claims (Table 1). A little over half (N¼54) of
participants were applying for more than one condition.
Participants’ average age was 32.3 6 8.4 years, and
81% were male. Altogether, 61% self-identified as
Caucasian, 16% as African American, and 19% as
Hispanic. They had served in the military an average of
6.7 years, and 67% had been deployed to a war zone.
Veterans characterized their past-year employment pat-
terns as employed (49%), military service (17%), and un-
employed (34%). Only 43% had private health
insurance. Their mean baseline pain intensity on the
Brief Pain Inventory was 4.8 6 1.7, and their mean
baseline pain interference on the Brief Pain Inventory
was 5.3 6 2.2.

Overall, most randomized veterans were motivated to
change their pain management, but few were motivated
to change their substance use. Of the 101 participants,
71% agreed that the way they coped with pain could
improve and 70% agreed with the statement that they
had been wondering if they could do something to man-
age their pain better. However, most substance use atti-
tudes indicated low motivation to change this behavior;
76% rated substance use at or below 20 on the 0–100
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scale of problem severity, and 90% rated their interest
in treatment at 20 or less on the same scale.

Randomization and Follow-up

The 101 participants were assigned by urn randomiza-
tion 2:1:1 to SBIRT-PM (N¼ 51), Pain Module only
(N¼ 28), or TAU (N¼22) (CONSORT Diagram,
Figure 1). Treatment group comparisons revealed no
significant baseline differences on any of the tested vari-
ables (Table 1).

Follow-up rates were high; 91/101 (90%) completed the
week 4 follow-up, and 86/101 (85%) completed week
12. Participants in the TAU group were significantly
more likely than SBIRT-PM or Pain Counseling partici-
pants to have withdrawn from the study at week 12
(32% vs 12% and 11%, respectively; P < 0.05). Attrition
was associated with significantly lower pain intensity
at baseline (5.00 61.61 vs 5.50 62.20, t (99)¼ 3.04,

P < 0.01). Thus, to reduce the risk of bias associated
with nonrandom attrition, differences in baseline pain in-
tensity were controlled for in all outcome models, except
for models using chart-documented, full-sample data
and the model of pain intensity itself, which already in-
cluded baseline pain intensity in the model of change.

To determine if the blind was maintained, research
assistants were asked what condition each veteran was
assigned to, and their guesses as to TAU or an active
condition were almost exactly at chance (52% correct).

Counseling Participation and Processes

Of the 79 veterans assigned to counseling, 59 attended
it, with the SBIRT-PM session lasting on average
50 minutes and the Pain Module–only session lasting on
average 43 minutes. Counseling sessions occurred an
average (SD) of 11 (7.6) days after baseline appoint-
ments. Ratings of satisfaction with both counseling

1,017 le�ers mailed to veterans applying for service connec�on for a musculoskeletal 
condi�on in Connec�cut (December 2014–August 2016) 

Did not par�cipate (N = 760)
-296 declined par�cipa�on
-257 unable to reach
-128 exam not scheduled
-18 lost to follow-up  
-28 moving from area
-33 other reasons

257 completed baseline interview

156 no risky substance use

101 with risky substance use 
randomized 

51 SBIRT-PM counseling 

-39 completed (78%)

-50 minutes average
(range = 20–96 minutes)

28 pain management 
counseling 

-20 completed (71%)

-43 minutes average 
(range = 28–72 minutes)

22 no addi�onal 
treatment

Follow-up Data Collec�on

-45/50 (90%) week 4 f/u
-45/50 (90%) week 12 f/u

-25/27 (93%) week 4 f/u
-26/27 (96%) week 12 f/u

-21/22 (95%) week 4 f/u
-15/22 (68%) week 12 f/u

Figure 1 CONSORT diagram. SBIRT-Pain ¼ Screening Brief Intervention and Referral to Treatment–Pain Module.
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sessions were high. Most (83% in SBIRT-PM and 68%
in Pain Module only) rated strong agreement that meet-
ing with the study counselor was helpful. The clear ma-
jority (91% in SBIRT-PM and 74% in Pain Module only)
strongly agreed that they would recommend the
counseling to other people they know. Only one partici-
pant in each group agreed with a statement that the
counselor was “pushy.”

Fidelity to SBIRT-PM in Rated Audiotapes of
Counseling

Compared with Pain Module–only sessions, the SBIRT-
PM therapy sessions were rated significantly higher on
the substance use construct (mean rank ¼ 15.0 vs 4.1,
MWU¼0.5, P < 0.000), as expected. They were also
rated higher on MI (mean rank ¼ 14.4 vs 5.36,
MWU¼9.5, P ¼ 0.001), reflecting that counseling con-
cerning pain required little motivational enhancement for
these already motivated patients, but substance use
counseling involved more use of MI. As expected,
SBIRT-PM and Pain Module–only sessions were rated
similarly on the pain construct (P ¼ 0.407) and in the
therapists’ Use of Pressure (P¼ 1.0, all were rated at
“not at all”).

Service Use Outcomes

As shown in Table 2, counseling (SBIRT-PM or Pain
Management only) had a significant positive effect on
EMR-documented use of VA pain-related care by week
12. Veterans assigned to counseling were over three
times as likely to have used VA pain-related services
postbaseline. This reflects both new engagement in
treatment among veterans with no pain-related service
use in the past 12 weeks at baseline and more sus-
tained engagement for veterans already using services.

Within the subgroup of 53 veterans who had not had
any EMR-documented pain-related service use in the

12 weeks before baseline, veterans in the counseling
groups were almost eight times as likely to have initiated
pain-related service use in the 12 weeks after baseline
(39% vs 8%, P ¼ 0.05, conditional odds ratio
[OR]¼7.76). The effect of counseling was similar for
self-reported service use, which included both VA and
non-VA pain-related care. Using complete cases and
controlling for baseline pain intensity (the variable asso-
ciated with attrition) and other planned covariates,
veterans in counseling were over three times as likely to
have used pain-related services in the 12 weeks post-
randomization (P ¼ 0.027).

The services newly used by veterans in the treatment
groups were primary care consultation for pain (used by
11 veterans), physical therapy (by three), and an urgent
care setting (by three). Other modalities that were used
infrequently (by two or fewer veterans) included
therapeutic exercise, electric stimulation therapy, pain-
focused cognitive behavior therapy, rheumatology, men-
tal health, chiropractic, and podiatry.

Controlling for planned covariates, SBIRT-PM was not
associated with use of substance use treatment at the
12-week follow-up.

Seven veterans were prescribed opioids at baseline,
and five still reported receiving opioid therapy at week
12. Three new veterans had prescriptions for opioids at
week 12. The likelihood of being prescribed opioids was
unrelated to treatment condition.

Pain Outcomes

As shown in Table 3, the slopes of the Brief Pain
Inventory pain severity and pain interference subscales
were not significantly different from zero, and slopes
were not moderated by counseling. In a secondary
analysis comparing the two interventions separately with

Table 2 Service use by group before and after randomization, controlling for covariates

Service Used and

How Measured Group

% Used at

Baseline

% Used

Weeks 0–12

Treatment OR

(95% CI) P Value

Pain treatment/self-report TAU 62 (N ¼ 21) 38 3.37 (1.15–9.88) 0.027

Experimental 60 (N ¼ 72) 64

VA pain treatment/EMR TAU 46 27 3.42 (1.08–10.79) 0.036

Experimental 48 51

Substance use

treatment/self-report

TAU and Pain

Module Only

36 45 0.83 (0.33–2.08) 0.70

SBIRT-PM 41 41

CI ¼ confidence interval; EMR ¼ electronic medical record; OR ¼ odds ratio; SBIRT-Pain ¼ Screening Brief Intervention and

Referral to Treatment–Pain Module; TAU ¼ treatment as usual.

Baseline self-reported service use was elicited for the preceding 60 days on a timeline follow-back calendar. Chart data were

extracted by a staff member blind to counseling condition. Self-report analyses were restricted to patients with data at baseline

and at week 12.
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TAU, neither type of counseling was associated with a
significant difference in slope compared with TAU.

In a secondary logistic regression analysis, we consid-
ered the proportion of veterans achieving the published
MCID in pain intensity, a 15% reduction [57]. Controlling
for baseline pain intensity, the proportion of veterans in
the counseling groups achieving MCID at week 12 did
not differ significantly (OR¼ 1.29, 95% CI ¼ 0.40–4.17)
from the proportion of TAU participants (39% vs 33%,
respectively).

Substance Use Outcomes

Among the 101 randomized veterans, self-reported risky
substance use in the 28 days before baseline was pri-
marily of alcohol (N¼77) and cannabis (N¼28), with
substantially smaller numbers of veterans using nonpre-
scribed opioids (N¼ 4) and other drugs (N¼ 5).

Postbaseline, the weekly probability of any risky sub-
stance use increased significantly over time for partici-
pants in the non-SBIRT-PM conditions, controlling for
planned covariates (Figure 2). The time-by-SBIRT-PM
interaction effect was significant and negative; partici-
pants in SBIRT-PM were significantly less likely to use
substances over time (b ¼ –0.13, P ¼ 0.015, d ¼
–0.84). Looking separately at individual substances, the
SBIRT-PM-by-time effect was significant and negative
for risky alcohol use (b ¼ –0.11, P ¼ 0.04, d ¼ –0.96)
and was negative but not statistically significant for less
common cannabis use (b ¼ –0.12, P ¼ 0.269, d ¼
–0.90) (Figures 3 and 4).

Because so much risky substance use was alcohol
(which was not laboratory tested), cannabis (which
remains in the urine for several weeks after last use),

and opioids that had been prescribed, urine toxicology
testing did not add much to the self-reported data.
There was little change in the proportion positive for
THC from baseline to week 12 in the non-SBIRT con-
dition (from 10/45 to 10/40 were positive), and the pro-
portion slightly decreased in the SBIRT-PM condition
(from 6/46 to 4/41). In a logistic regression model of
week 12 toxicology values (positive screen or not), con-
trolling for planned covariates and baseline THC toxicol-
ogy values, SBIRT-PM was not a statistically significant
predictor.

Thirteen veterans reported having misused prescription
opioids in the past 28 days on one of the two items,

Table 3 Pain outcomes over time by group

Baseline Week 4 Week 12

Pain outcomes† M SD M SD M SD Group � Time‡ 95% CI P Value Effect Size§

BPI intensity

TAU 4.72 1.74 4.90 1.82 4.40 2.07 0.004 0.06–0.07 0.91 0.27

Pain module 4.74 1.70 4.54 1.37 4.20 1.71

SBIRT-PM 4.84 1.81 4.59 1.75 4.59 1.72

BPI interference

TAU 4.82 2.50 4.57 2.47 4.15 2.37 –0.015 0.09–0.06 0.70 –0.17

Pain module 5.30 2.21 4.73 2.58 4.04 2.49

SBIRT-PM 5.55 2.16 5.02 2.33 4.89 2.24

BPI¼Brief Pain Inventory; SBIRT-Pain ¼ Screening Brief Intervention and Referral to Treatment–Pain Module; TAU¼treatment as

usual.
†Controlling for covariates associated with randomization to treatment.
‡Compared TAU vs other two groups combined. Negative coefficients reflect more negative linear slopes for combined pain

counseling groups. Differences are not statistically significant.
§Mean difference in group slope estimates/SD of unconditional slope.

Figure 2 Risky substance use by condition. SBIRT-
Pain ¼ Screening Brief Intervention and Referral to
Treatment–Pain Module.
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with 11 having used more than prescribed and two hav-
ing used them for reasons not prescribed. The propor-
tion of veterans reporting misuse of prescribed opioids
in the SBIRT-PM group decreased from 0.14 (N¼ 51) at
baseline to 0.07 (N¼ 45) at week 12, but in the other
groups it slightly increased from 0.12 (N¼50) to 0.17
(N¼ 41).

Conclusions

The main findings were the feasibility and acceptability
of early intervention among veterans applying for service
connection for MSD and preliminary evidence of

SBIRT-PM’s efficacy for engaging them in pain treat-
ment and reducing risky substance use.

The remarkably large number of veterans applying for
service connection allowed for a substantial number to
receive SBIRT-PM, even if only a relatively small propor-
tion of those evaluated for MSD (257/1017) were en-
rolled in the study. The enrolled veterans presented with
substantial symptomatology. For example, our studies’
participating veterans’ overall pain severity (mean pain
over the past week of 5.1) was higher than average
NRS ratings from the MSD Cohort Study veterans,
whose mean pain NRS scores were 3.4 in 2011 [61].
We are only aware of one other published study de-
scribing veterans seeking service connection for MSD,
which also found high rates of pain-related impairment,
substance use, and psychiatric comorbidity [62].

Among those enrolled who were offered an active inter-
vention, 74.7% (59/79) received counseling, and ratings
of satisfaction with the counseling were quite high. The
feasibility and acceptability of this approach to veterans
is further buttressed by the efficacy data, suggesting
that veterans followed counselors’ suggestions that they
attend pain treatment and reduce their substance use.
The feasibility for the VA might be increased by having
more of SBIRT-PM conducted by phone, as has been
done effectively for other SBIRT interventions. Requiring
a face-to-face visit for SBIRT-PM was largely accom-
plished by accommodating veterans’ schedules for
when they would be at the VA for service connection
exams or other reasons.

The feasibility of SBIRT-PM in this clinical trial might differ
(in either direction) from that in nonresearch settings.
Although veterans were not paid for attending SBIRT-
PM, they were paid for their data collection visits, and it
is possible that these payments predisposed them to at-
tend the unpaid counseling visits as well. Another cir-
cumstance that may not apply outside experimental
settings is that the study counseling was described in a
general way in the study consent form and, because it
was an experimental part of a research study, was not
entered into the medical record. Participants gave spe-
cific permission for treatment referrals to be made on
their behalf only after attending the experimental counsel-
ing. Veterans may be more reluctant to attend counseling
if it is described as substance use focused, with the ex-
pectation that participation will be recorded in veterans’
electronic health records. On the other hand, attendance
at counseling may have been negatively impacted by lo-
gistic factors in this study, and likely would have been
better if it had been possible to more closely coordinate
counseling with the service connection examination (e.g.,
on the same day). That was not possible because of the
multiple steps involved in calling veterans to enroll them,
consent them, complete assessments, and only then, af-
ter randomization, to schedule counseling.

SBIRT-PM was associated with more engagement in
pain treatment. Most veterans indicated that they had

Figure 3 Risky alcohol use by condition. SBIRT-Pain
¼ Screening Brief Intervention and Referral to
Treatment–Pain Module.

Figure 4 Cannabis use by condition. SBIRT-Pain ¼
Screening Brief Intervention and Referral to Treatment–
Pain Module.
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been thinking of ways to better manage their pain, and
more veterans in the intervention groups attended pain
treatments than in the control group. The finding of
more pain treatment involvement after counseling is
consistent with veterans’ self-reported willingness to find
new ways to cope with their painful conditions. Our
group found in another study of veterans applying for
service connection that counseling encouraging use of
VA services was associated with increased use of those
services [12].

It is noteworthy that use of VA services decreased in
the treatment as usual condition after the compensation
examination. Although there are no published data on
the relationship between MSD service connection claims
and use of pain services, there have been frequent
assertions [63] and rebuttals [64,65] that veterans apply-
ing for service connection for PTSD are more likely to
attend PTSD treatment prior to evaluation of a claim
and to discontinue the treatment afterwards. It is also
consistent with other data from our group suggesting
that veterans believe that attending pain treatment facili-
tates having a claim approved (Black, Perez-Ortiz, and
Rosen, unpublished data).

There were no significant differences in pain intensity or
pain interference ratings between conditions. The lack
of effect of SBIRT-PM on pain itself might reflect that
engagement in new pain treatments was insufficient, or
that those treatments had limited efficacy. The lack of
effect may also reflect the sample’s heterogeneity re-
garding baseline pain intensity, although post hoc analy-
ses testing moderation of the treatment effect by
baseline pain intensity showed no evidence of an inter-
action. Efficacy might have been greater with longer
follow-up. There was some delay between when
veterans were seen for experimental counseling and
when they obtained available treatments because
obtaining those treatments required a consult to be
placed (at the VA), appointments to be made, and treat-
ment to begin. Thus, 12 weeks may not have been
enough time to detect an effect of the newly embarked-
upon treatments.

The efficacy of SBIRT-PM in reducing risky substance
use in this study was larger than that seen in most other
brief intervention studies [66–68]. To avoid falsely reject-
ing the null hypothesis in this pilot study, we excluded
veterans with more severe substance use (need for de-
toxification or already in specialized substance use treat-
ment) from study participation. This procedure left a
treatment-responsive group, with many veterans being
open enough to reducing their substance use to be im-
pacted by brief counseling, and not having such severe
use that SBIRT-PM was insufficient. Most of the
veterans who reported risky substance use, and thus
went on to randomization, reported risky use of alcohol,
the substance for which SBIRT’s efficacy has been
most consistently described. The mechanism by which
veterans reduced their substance use was not deter-
mined; there were no differences between the groups in

engagement in formal addiction treatment, and it is pos-
sible that veterans simply followed counselors’ sugges-
tions to reduce alcohol use so that it was no longer
risky use.

An important caveat is that the main substance use out-
come data were self-reported and might reflect a social
desirability bias in that veterans counseled to reduce
their substance use in SBIRT-PM might have been in-
clined to underreport their use. Otherwise, the effects
were robust. The reduction in risky substance use with
SBIRT-PM was more robust if missing data were im-
puted to be risky use, because this imputed relatively
more risky weeks to the usual care group, from whom
there were the largest proportion of missing data. Such
imputation, treating missing weeks as reflecting sub-
stance use, has been proposed for sensitivity analy-
ses of substance use in clinical trials when there was,
as in this case, differential completion of study
assessments [69].

Overall, the findings suggest great promise for enlisting
veterans applying for service connection in treatment.
Should the results be replicated and extended, SBIRT-
PM has the potential to benefit a population at high risk
for worsening pain and substance use. In the 2015 fiscal
year, 97,223 veterans under the age of 35 were newly
awarded compensation [10], many for MSD, and SBIRT-
PM offers an opportunity for early intervention for these
vulnerable veterans. Although we tested an MI approach,
the findings of an at-risk, treatment-receptive cohort
suggest the promise of offering other modalities (e.g.,
web-based treatments) around the time of the service
compensation examination and turning what is often an
adversarial encounter into a treatment-promoting one.
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