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Abstract
The goal of this study was to examine relationships between substance use disorder (SUD) history
and 12-month outcomes among primary care patients with chronic noncancer pain (CNCP).
Patients were enrolled in a randomized trial of collaborative care intervention (CCI) versus
treatment-as-usual (TAU) to improve pain-related physical and emotional function. At baseline,
72 of 362 patients (20.0%) had a history of SUD. Compared to CNCP patients without SUD, those
with comorbid SUD had poorer pain-related function and were more likely to meet criteria for
current major depression and posttraumatic stress disorder (all p-values<0.05). Logistic regression
analyses were conducted to examine whether SUD status was associated with clinically significant
change over 12 months in pain-related function (30% reduction in Roland Morris Disability
Questionnaire Score). The overall model was not significant in the CCI group. However, within
the TAU group, participants with a SUD history were significantly less likely to show
improvements in pain-related function (OR=0.30, 95% CI=0.11–0.82). CNCP patients with
comorbid SUD reported greater functional impairment at baseline. Patients with SUD who
received usual care were 70% less likely to have clinically significant improvements in pain-
related function 12 months post-baseline, and SUD status did not impede improvement for the
CCI group.

Perspective—Chronic non-cancer pain patients with a history of a substance use disorder (SUD)
report poorer pain-related functioning and are less likely to experience clinically significant
improvements from usual pain treatment. Providers should assess for SUD status and provide
more intensive interventions for these patients.
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Introduction
Approximately 35% of patients treated in primary care have chronic non-cancer pain
(CNCP).18 Patients with CNCP are at increased risk of numerous medical14 and psychiatric
comorbidities, including anxiety and depressive disorders10,43, suicidal ideation and
attempts16, and decreased quality of life.28

Recent reports document the high rates of substance use disorders (SUD) among patients
with CNCP17 and the unique challenges and obstacles of treating CNCP in patients with a
history of SUD.37 Opioid therapy is the most commonly prescribed treatment for patients
with CNCP.44 However, providers may be particularly apprehensive about prescribing
opioid medications to patients with a SUD due to concerns of general efficacy24, as well as
misuse, abuse, and diversion11. These concerns may be legitimate, as patients with a history
of SUD have been shown to have higher rates of aberrant medication use.25,31 History of
SUD may also decrease pain thresholds8,30 and result in higher doses of pain medications49,
thereby further complicating treatment options. As a consequence, some patients with a
history of SUD may be at risk for under-treatment of pain.

Studies of patients enrolled in substance abuse treatment programs indicate that SUD with
comorbid CNCP is associated with more severe substance use problems, more severe
psychiatric distress, and greater functional impairment than SUD alone.20,29,36,42 Long-term
follow-up data also indicate that these CNCP patients may have poorer substance abuse
treatment outcomes than SUD patients without comorbid CNCP.5,19 However, less is known
about long-term pain outcomes among patients with comorbid SUD. As the majority of
patients with CNCP are treated in primary care, more data are needed from primary care
samples regarding the clinical characteristics of patients with CNCP and SUD. For patients
with a history of SUD, more intensive treatment strategies may be indicated to compensate
for under-treatment of pain or return to substance use.

Patients included in this study were originally recruited for a randomized trial comparing a
collaborative care intervention (CCI) to treatment as usual (TAU) for the treatment of
CNCP.12 CCI is based on the chronic illness model and is designed to enhance patient and
provider education and self-efficacy, and provide system support including care
management and feedback.2 Unlike many prior studies examining pain outcomes,
participants in the present study were not excluded based on SUD status26 providing a
unique opportunity to examine the impact of SUD history on long-term functioning. The
main results from the initial analyses demonstrated that CNCP patients randomized to CCI
had significant improvements in pain-related function, pain intensity, and depression relative
to those assigned to TAU.13 The purpose of the current study was to examine the
association between comorbid SUD history and baseline characteristics and 12-month
treatment outcomes for CNCP patients randomized to either CCI or TAU.

Materials and Methods
Setting

All patients receiving primary care through a Veterans Affairs Medical Center (VAMC)
were potentially eligible for study participation. This particular VAMC provides
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comprehensive care to approximately 52,000 veterans. The Institutional Review Board of
the Portland VAMC approved the study and all enrolled participants provided written
informed consent.

Recruitment strategies and results of the main study have been reported elsewhere.12,13 In
brief, patients were recruited from January 2006 to January 2007. Patients due for primary
care appointments were mailed letters outlining the study and inviting them to return
postcards or call our research office if interested in being screened for eligibility.
Additionally, advertisement flyers were posted around the Medical Center. Patients were
eligible for the enrollment interview if they had medical record documentation of a
musculoskeletal pain diagnosis, arthritic pain, or neck or joint pain of at least 12-weeks
duration, pain intensity and interference item scores indicating moderate to severe pain (≥ 4
out of 10 on the Chronic Pain Grade), and regular access to a telephone. To limit variation in
case mix and prognosis, individuals were excluded if they had diagnoses of fibromyalgia,
chronic fatigue syndrome, or somatization disorder. We also excluded patients with bipolar
disorder, psychotic disorder, or dementia, having a designated guardian or terminal illness, a
medical record flag indicating a history of drug-seeking behavior or prior dangerous
behavior at the medical center, or had cognitive impairment (participants with scores > 9 on
the Short Blessed Test 22 were excluded). We did not exclude patients with active alcohol or
substance abuse disorders.

The original study12 was a cluster randomized controlled trial. Randomization occurred at
the provider level; only the patients of providers who agreed to participate were potentially
eligible. Forty-six of 54 (85%) eligible primary care providers (PCPs) agreed to participate
(four PCPs were ultimately excluded due to either leaving their practices before participant
enrollment or because none of their patients enrolled). Prior to patient recruitment, the
statistician randomized clinicians to CCI or TAU, nesting patient assignment within
provider status. Clinicians were stratified by professional training (physician versus nurse
practitioner or physician assistant), location (metropolitan versus non-metropolitan), and
proportion of patients in the clinician’s panel prescribed opioids. Patients enrolled in the
study were assigned to the same group as their PCPs. Of 841 patients completing telephone
screening, 442 (53%) completed enrollment interviews. We offered $10 in compensation for
time and travel to attend this interview. Patients scoring > 6 on the Roland Morris Disability
Questionnaire were invited to enroll; 401 subsequently enrolled in the study (Figure 1).
There were no significant demographic or clinical differences between CCI and TAU
patients at baseline.12,13 We report data on the 362 patients who completed baseline and 12-
month follow-up evaluations; there were no differences in baseline demographic or clinical
factors between participants who did versus did not complete the 12-month evaluation.

Treatment
The CCI has previously been described in more detail.12 The intervention was based on the
chronic care model, and included patient and provider activation and education, patient
assessment, outcomes monitoring, and feedback to providers over 12 months. The key
members of the intervention team were a full-time psychologist care manager and an
internist. All participants received an initial assessment by the psychologist care manager,
who collaborated with an internist to develop treatment recommendations, which may have
included additional tests or arrangements for more specialized care. Using a stepped-care
approach, treatment options could also include referral to the medical center’s specialty pain
clinic, mental health, physical therapy, or other services. All referrals were at the discretion
of patients, the CCI team, and the primary care provider, which differs from traditional
multidisciplinary pain treatment where the majority of patients routinely receive these
services. CCI participants were also invited to participate in an optional four-session chronic
pain workshop, based on a brief activating approach46 that was designed to encourage
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resumption of normal activities and physical exercise by addressing fears of movement that
are common in CNCP patients. The workshop was co-facilitated by a psychologist and a
physical therapist. All participants randomized to CCI were scheduled for follow-up
telephone calls with the psychologist care manager every two months to re-assess status and
offer support.

Clinicians randomized to the TAU group completed baseline questionnaires and were
notified when patient recruitment began. When their patients entered the study, a note was
placed in the medical record. TAU clinicians had access to the medical center’s referral-
based pain specialty clinic, on-site mental health services, and all ancillary services. TAU
clinicians were not provided with recommendations for managing their patients and
participants randomized to this condition were contacted by the research team only for
follow-up outcome measurements.

Data Collection
The current study utilized baseline and 12-month follow-up data. Research data were
collected by trained research assistants blinded to intervention status. Follow-up measures
were primarily obtained by mail.

Patient data obtained from VA medical records included age, gender, musculoskeletal pain
diagnoses, past SUD diagnoses, and prescription medications at the time of enrollment. At
the baseline assessment, all participants completed demographic questions, including
ethnicity, education, marital status, and duration of chronic pain. The primary study outcome
variable was self-reported pain disability assessed by the Roland-Morris Disability
Questionnaire (RMDQ), a well-validated 24-item self-report measure that assesses disability
due to pain.33,34 Higher scores on the RMDQ reflect greater functional limitations.

Pain intensity was assessed with the pain severity subscale from the Chronic Pain Grade
(CPG).15,39 The CPG pain severity subscale includes three items, with higher scores
indicating greater pain severity.

The Patient Health Questionnaire (PHQ-9) 40 is a 9-item self-report questionnaire used to
assess depression severity. The DSM-IV scoring method was used to diagnose major
depression.40 The PTSD Checklist (PCL)47,48 is a 17-item self-report measure used to
assess posttraumatic stress disorder. Participants met criteria for PTSD if their response to a
stem question about trauma was positive and their score on the PCL was ≥ 50. The EQ-5D
was used to assess quality of life and was scored using USA, Time Trade Off scoring
criteria.1

Current alcohol use was assessed with the three-item AUDIT-C.4 Scores ≥ 6 were
considered positive for active alcohol abuse. The Drug Abuse Screening Test-10
(DAST-10)7,38 was used to measure current use of illicit substances. Active substance
abuse was defined as a DAST-10 score ≥ 2.

Clinical diagnoses and pharmacy data were collected from the Veterans Integrated Service
Network-20 Data Warehouse (VISN-20).45 The Data Warehouse is a collection of databases
extracted from the electronic patient medical records at each regional facility, updated
monthly and regularly tested for reliability. SUD and CNCP diagnosis information were
based on ICD-9 Clinical Modification (CM) codes listed in medical encounter records. Pain
diagnoses included in this study were back pain (722*, 724*), rheumatism, arthritis, or
osteoarthritis (274*, 712*, 714*, 715*, 716*, 720*, 729*), or chronic neck or joint pain
(717*, 718*, 723*, 729*). History of SUD was defined as any of the following ICD-9-CM
diagnostic codes entered in the medical record within 10 years preceding entry into the
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study: alcohol abuse or dependence (303*, 305.0*), amphetamine abuse or dependence
(304.4*, 305.7*), cannabis abuse or dependence (304.3*, 305.2*), cocaine abuse or
dependence (304.2*, 305.6*), polysubstance abuse or dependence (304.8*), non-prescribed
opiate abuse or dependence (304.0*, 305.5*), or other abuse or dependence (304.1*, 304.5*,
304.6*, 305.3*, 305.4*, or 305.9*).

Statistical Analysis
For the current study, all analyses included only those patients who completed the 12-month
follow-up assessment (n = 362). Differences between patients with and without a history of
SUD on demographic, clinical, and prescription medication variables were tested using chi-
square tests for categorical variables and analysis of variance (ANOVA) for continuous
variables. Hierarchical logistic regression analyses were conducted to examine whether
history of SUD was associated with clinically significant change over 12 months in pain-
related function, after controlling for the effects of other demographic, disease-related,
opioid prescription status (yes/no), and mental health variables. Covariates were selected on
the basis of hypothesized prognostic importance. Specifically, the variables included were:
age and gender, duration of pain and number of pain diagnoses as disease-related variables,
whether the patient received an opioid prescription any time during the study year, and
diagnoses of PTSD and major depressive disorder given their strong relationship with pain
outcomes. We stratified these analyses by intervention status due to substantial differences
in pain care received over the 12-month period.13 For this analysis, a clinically significant
change was prespecified as a 30% reduction between baseline and 12 months on the RMDQ
score. This criterion has previously been identified as defining a clinically meaningful
change on the RMDQ.21,23,27,41

Only patients with complete covariate and follow-up data were included in the regression
analyses. Age and gender were entered in Step 1. In Step 2, duration of pain and number of
pain diagnoses were entered into the model. For Step 3, diagnoses of PTSD, major
depressive disorder and history of SUD were entered.

Results
Of the 362 participants, 20.0% (n = 72) had a history of SUD. Past SUD diagnoses included
abuse or dependence of alcohol (n=62, 86.1%), cannabis (n=10, 13.9%), non-prescribed
opiate (n=6, 8.3%), amphetamine (n=2, 2.8%), cocaine (n=2, 2.8%), or other (n=13, 18.1%).
The diagnoses were not mutually exclusive; 55 participants (76.4%) had one SUD diagnosis
and 17 (23.6%) had two or more diagnoses. Table 1 provides a summary of comparisons of
baseline demographic differences between participants based on a history of SUD.
Compared to participants without a history of SUD, those with a history of SUD were
younger (57.8 years versus 62.8 years, p = 0.001) and less likely to be married or cohabiting
(47.2% versus 63.4%, p = 0.012). There were no statistically significant differences between
the two groups with respect to gender, ethnicity, level of education, or VA service-
connected status.

Table 2 summarizes baseline pain and mental health variables between the groups. Types of
CNCP diagnoses did not differ. The only pain variable to differ significantly was RMDQ
pain disability, as patients with a history of SUD reported greater disability due to pain than
participants with no history of SUD (F (1, 361) = 6.31, p = 0.01). Patients with SUD were
also more likely to meet criteria for PTSD (χ2 (1) = 5.38, p = 0.02), major depressive
disorder (χ2 (1) = 6.26, p = 0.01), and current alcohol use disorder (χ2 (1) = 5.29, p = 0.02).

Patients with a history of SUD were more likely to be prescribed an opioid medication
(40.3% versus 26.2%; χ2 (1) = 5.55, p = 0.02). For those patients who were prescribed an
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opioid, the most common prescriptions were hydrocodone (50.5%), oxycodone (25.7%),
morphine (21.0%), and methadone (8.6%). There were no statistically significant differences
based on SUD status in the likelihood of being prescribed a long-acting opioid (35.2%
versus 22.4%). There were no differences between the groups in rates of prescriptions for
benzodiazepines, antidepressants, muscle relaxants, capsaicin, or NSAID/acetaminophen
(Table 3).

There was no difference in the proportion of patients with a history of SUD based on group
randomization (CCI 18.3% versus TAU 21.2%). Patients randomized to the CCI group were
more likely than those randomized to TAU to meet the responder criterion (i.e., 30%
reduction in RMDQ scores) at 12-month follow-up (CCI 21.9% versus TAU 14.0%, p <
0.05).

Hierarchical logistic regression analyses, stratified by intervention status, were conducted to
evaluate whether SUD status was associated with clinically significant change in physical
functioning (Table 4). Among patients randomized to the CCI (n=169), the overall model
was not significant (χ2 (8) = 6.93, p = 0.55) and no baseline variables predicted response.
However, within the TAU group (n=193), the overall model was significant (χ2 (8) = 17.25,
p = 0.028) and the Hosmer and Lemeshow goodness-of-fit test indicated good concordance
between observed and predicted values (χ2 (8) = 5.15, p = 0.74). In the final model,
participants with a history of SUD were less likely to have clinically significant
improvements in pain-related disability (OR = 0.30, 95% CI = 0.11 – 0.82). No other
baseline variables were significantly associated with treatment response.

Discussion
At enrollment in this randomized controlled trial, patients with CNCP and a history of SUD
reported poorer pain-related function, and were more likely to meet criteria for current major
depression, PTSD, and alcohol abuse than patients without a history of SUD. For patients
assigned to the CCI, prior SUD status was not associated with response over time, indicating
that a history of a SUD did not impede response to CCI. However, history of SUD was
associated with a 70% decreased likelihood of having a clinically significant improvement
in pain-related function 12 months post-baseline for patients who were assigned to usual
care. These results remained significant, even after controlling for demographic
characteristics, pain-related factors, opioid prescriptions, and baseline diagnoses of
depression or PTSD.

Some previous research examining pain treatment outcomes indicates that CNCP patients
with SUD have similar outcomes as patients without a history of SUD; however, these
studies have examined interventions that are more intensive than usual care. For example, a
primary care multidisciplinary disease management program was effective in reducing pain
and improving functioning for CNCP patients with and without a history of SUD.6 A study
examining the effectiveness of enrollment in a methadone maintenance program, which
included regular group therapy and case management, found that patients with CNCP and
comorbid opioid dependence had significant improvements in pain relief and quality of life.
32 These studies indicate that more rigorous treatment options are needed for SUD patients
in order to have clinically significant improvement for treatment of CNCP. In the present
study, in addition to usual care treatment options, patients assigned to the CCI received
individualized assessments from a psychologist with bi-monthly follow-up telephone calls to
offer support, identify treatment needs, and encourage compliance, recommendations from
an internist, and were eligible to participate in a four-session chronic pain workshop that was
co-facilitated by a psychologist and physical therapist. For patients assigned to CCI, SUD
history was not associated with a lack of response. The results from this study, combined
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with findings from prior research, suggest that CNCP patients with a history of SUD may
need more intensive treatment than usual care to experience clinically significant
improvements in pain-related function, and that collaborative care may be an appropriate
and effective option for these high risk patients. Patients with CNCP and SUD who receive
standard pain care may be at greater risk for poor clinical outcomes.

The extent to which use of analgesic medications contributed to pain functioning outcomes
among CNCP patients in this study is not clear. At baseline, patients with a history of SUD
were more likely to be prescribed an opioid analgesic medication. This finding is consistent
with results from previous studies.3,49 Despite the higher likelihood of being prescribed
opioid medications, patients with a history of SUD receiving usual care were less likely to
have clinically significant improvements in pain-related function and opioid prescription
status was not significantly associated with treatment outcome in the regression models.
There were no differences between groups in prescriptions for other analgesic medications.
Patients with a history of SUD were also less likely to report being married or having a
partner, an important observation given that a stable and helpful social support network has
the potential to improve chronic pain treatment outcomes.35

Although results from this study suggest history of SUD is associated with poorer long-term
pain outcomes, there are limitations. All participants were seeking care at a VA Medical
Center and results may not generalize to other settings or to non-veterans. Additionally, this
sample was older (mean age=61.8, SD=11.8), primarily included white men, and the average
duration of pain in this sample exceeded 14 years, indicating this group may represent a
unique subset of patients. Patients enrolled in this study had to call to participate, which may
represent a subset of patients that are more highly motivated and thus be potentially more
likely to engage in additional treatment services than other groups of patients with chronic
pain. In this study, history of SUD was obtained using ICD-9-CM codes from electronic
records maintained over the past 10 years, and was not verified with structured clinical
interviews. This methodology may result in either under-reporting or over-reporting of these
diagnoses.

Despite these limitations, there are several strengths of the study, including the relatively
large sample recruited from a primary care sample, randomized design, statistical control for
potential confounding factors, and use of psychometrically validated outcome measures. The
findings suggest that primary care patients with CNCP and a history of SUD have poorer
pain-related function and more severe psychological comorbidities at baseline, and may
need more intensive interventions to attain long-term clinically significant improvements in
pain-related function. Clinicians providing treatment for CNCP should assess patients for
SUD history at the initial visit and augment usual care with supplementary treatments.
Treatments that show promise for CNCP patients with comorbid SUD might include
integrated collaborative or stepped care and/or integration of chronic pain interventions with
relapse prevention for SUD.9

Acknowledgments
This study was supported in part by the Department of Veterans Affairs, Veterans Health Administration, and
Health Services Research and Development Service Projects PMI 03-195 and RCD04129, awarded to Dr. Dobscha.
Dr. Morasco also received support from award K23DA023467 from the National Institute on Drug Abuse. During
the past 12 months, Dr. Turk has received research support from Endo, Johnson & Johnson, Philips Respironics,
and the National Institutes of Health, and consulting fees from Eli Lilly, Empi, Johnson & Johnson, Pfizer, Philips
Respironics, and SK LifeScience. He is also a Special Government Employee of the U.S. Food and Drug
Administration. The authors also appreciate support provided from the Oregon Clinical and Translational Research
Institute at OHSU, grant number Ul1RR024140 from the National Center for Research Resources, a component of
the National Institutes of Health and NIH Roadmap for Medical Research. The content of this manuscript is solely

Morasco et al. Page 7

J Pain. Author manuscript; available in PMC 2012 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



the responsibility of the authors and does not necessarily represent the official views of the Department of Veterans
Affairs, National Institutes of Health, U.S. Food and Drug Administration, or another private entity.

References
1. Brooks, R.; Rabin, R.; Charro, F. The measurement and valuation of health status using EQ-5D: A

European perspective. Kluwer Academic Publishers; Boston: 2003.
2. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for patients with chronic

illness: The chronic care model, Part 2. JAMA 2002;288:1909–1914. [PubMed: 12377092]
3. Breckenridge J, Clark DJ. Patient characteristics associated with opioid versus nonsteroidal anti-

inflammatory drug management of chronic low back pain. J Pain 2003;4:344–350. [PubMed:
14622692]

4. Bush K, Kivlahan DR, McDonnel MB, Fihn SD, Bradley KA. The AUDIT alcohol consumption
questions (AUDIT-C). Arch Intern Med 1998;158:1789–1795. [PubMed: 9738608]

5. Caldeiro RM, Malte CA, Calsyn DA, Baer JS, Nichol P, Kivlahan DR, Saxon AJ. The association of
persistent pain with out-patient addiction treatment outcomes and service utilization. Addiction
2008;103:1996–2005. [PubMed: 18855809]

6. Chelminski PR, Ives TJ, Felix KM, Prakken SD, Miller TM, Perhac JS, Malone RM, Bryant ME,
DeWalt DA, Pignone MP. A primary care, multi-disciplinary disease management program for
opioid-treated patients with chronic non-cancer pain and a high burden of psychiatric comorbidity.
BMC Health Serv Res 2005;5:3. [PubMed: 15649331]

7. Cocco KM, Carey KB. Psychometric properties of the Drug Abuse Screening Test in psychiatric
outpatients. Psychol Assess 1998;10:408–414.

8. Compton P, Charuvastra VC, Kintaudi K, Ling W. Pain responses in methadone-maintained opioid
abusers. J Pain Symptom Manage 2000;20:237–245. [PubMed: 11027904]

9. Currie SR, Hodgins DC, Crabtree A, Jacobi J, Armstrong S. Outcome from integrated pain
management treatment for recovering substance abusers. J Pain 2003;4:91–100. [PubMed:
14622720]

10. Demyttenaere K, Bruffaerts R, Lee S, Posada-Villa J, Kovess V, Angermeyer MC, Levinson D, de
Girolamo G, Mneimneh Z Nakane, Lara C, de Graaf R, Scott KM, Gureje O, Stein DJ, Haro JP,
Bromet EJ, Kessler RC, Alonso J, Von Korff M. Mental disorders among persons with chronic
back or neck pain: Results from the world mental health surveys. Pain 2007;129:332–342.
[PubMed: 17350169]

11. Dobscha SK, Corson K, Flores JA, Tansill EC, Gerrity MS. Veterans affairs primary care
clinicians’ attitudes toward chronic pain and correlates of opioid prescribing rates. Pain Med
2008;9:564–571. [PubMed: 18777608]

12. Dobscha SK, Corson K, Leibowitz RQ, Sullivan MD, Gerrity MS. Rationale, design, and baseline
findings from a randomized trial of collaborative care for chronic musculoskeletal pain in primary
care. Pain Med 2008;9:1050–1064. [PubMed: 18565008]

13. Dobscha SK, Corson K, Perrin NA, Hanson GC, Leibowitz RQ, Doak MN, Dickinson KC,
Sullivan MD, Gerrity MS. Collaborative care for chronic pain in primary care: A cluster
randomized trial. JAMA 2009;301:1242–1252. [PubMed: 19318652]

14. Duong BD, Kerns RD, Towle V, Reid MC. Identifying the activities affected by chronic
nonmalignant pain in older veterans receiving primary care. J Am Geriatr Soc 2005;53:687–694.
[PubMed: 15817018]

15. Elliott AM, Smith BH, Smith WC, Chambers WA. Changes in chronic pain severity over time:
The Chronic Pain Grade as a valid measure. Pain 2000;88:303–308. [PubMed: 11068118]

16. Fishbain DA, Bruns D, Disorbio JM, Lewis JE. Risk for five forms of suicidality in acute pain
patients and chronic pain patients vs pain-free community controls. Pain Med 2009;6:1095–1105.
[PubMed: 19671084]

17. Fleming MF, Balousek SL, Klessig CL, Mundt MP, Brown DD. Substance use disorders in a
primary care sample receiving daily opioid therapy. J Pain 2007;8:573–582. [PubMed: 17499555]

18. Gureje O, Von Korff M, Simon GE, Gater R. Persistent pain and well-being: A World Health
Organization Study in Primary care. JAMA 1998;280:147–151. [PubMed: 9669787]

Morasco et al. Page 8

J Pain. Author manuscript; available in PMC 2012 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



19. Ilgen MA, Trafton JA, Humphreys K. Response to methadone maintenance treatment of opiate
dependent patients with and without significant pain. Drug Alcohol Depend 2006;20:187–193.
[PubMed: 16219429]

20. Jamison RN, Kauffman J, Katz NP. Characteristics of methadone maintenance patients with
chronic pain. J Pain Symptom Manage 2000;19:53–62. [PubMed: 10687327]

21. Jordan K, Dunn KM, Lewis M, Croft P. A minimal clinically important difference was derived for
the Roland-Morris Disability Questionnaire for low back pain. J Clin Epidemiol 2006;59:45–52.
[PubMed: 16360560]

22. Katzman R, Brown T, Fuld P, Peck A, Schechter R, Schimmel H. Validation of a short
Orientation-Memory-Concentration test of cognitive impairment. Am J Psychiatry 1983;140:734–
739. [PubMed: 6846631]

23. Lauridsen HH, Hartvigsen J, Manniche C, Korsholm L, Grunnet-Nilsson N. Responsiveness and
minimal clinically important difference for pain and disability instruments in low back pain
patients. BMC Musculoskelet Disord 2006;7:82. [PubMed: 17064410]

24. Martell BA, O’Connor PG, Kerns RD, Becker WC, Morales KH, Kosten TR, Fiellin DA.
Systematic review: Opioid treatment for chronic back pain: Prevalence, efficacy and association
with addiction. Ann Intern Med 2007;146:116–127. [PubMed: 17227935]

25. Morasco BJ, Dobscha SK. Prescription medication misuse and substance use disorder in VA
primary care patients with chronic pain. Gen Hosp Psychiatry 2008;30:93–99. [PubMed:
18291290]

26. Nedeljkovic SS, Wasan A, Jamison RN. Assessment of efficacy of long-term opioid therapy in
pain patients with substance abuse potential. Clin J Pain 2002;18:S39–S51. [PubMed: 12479253]

27. Ostelo RW, Deyo RA, Stratford P, Waddell G, Croft P, Von Korff M, Bouter LM, de Vet HC.
Interpreting change scores for pain and functional status in low back pain: Towards international
consensus regarding minimal important change. Spine 2008;33:90–94. [PubMed: 18165753]

28. Pinto-Meza A, Fernandez A, Fullana MA, Haro JM, Palao D, Luciano JV, Serrano-Blanco A.
Impact of mental disorders and chronic physical conditions in health-related quality of life among
primary care patients: Results from an epidemiological study. Qual Life Res 2009;18:1011–1018.
[PubMed: 19649768]

29. Potter JS, Prather K, Weiss RD. Physical pain and associated clinical characteristics in treatment-
seeking patients in four substance use disorder treatment modalities. Am J Addict 2008;17:121–
125. [PubMed: 18393055]

30. Pud D, Cohen D, Lawental E, Eisenberg E. Opioids and abnormal pain perception: New evidence
from a study of chronic opioid addicts and healthy subjects. Drug Alc Depend 2006;82:218–223.

31. Reid MC, Engles-Horton LL, Weber MB, Kerns RD, Rogers EL, O’Connor PG. Use of opioid
medications for chronic noncancer pain syndromes in primary care. J Gen Intern Med
2002;17:173–179. [PubMed: 11929502]

32. Rhodin A, Gronbladh L, Nilsson LH, Gordh T. Methadone treatment of chronic non-malignant
pain and opioid dependence – A Long-term follow-up. Eur J Pain 2006;10:271–278. [PubMed:
15972261]

33. Roland M, Fairbank J. The Roland-Morris Disability Questionnaire and the Oswestry Disability
Questionnaire. Spine 2000;25:3115–3124. [PubMed: 11124727]

34. Roland M, Morris R. A study of the natural history of back pain: Part 1. Development of a reliable
and sensitive measure of disability in low-back spine. Spine 1983;8:141–150. [PubMed: 6222486]

35. Romano JM, Jensen MP, Schmaling KB, Hops H, Buchwald DS. Illness behaviors in patients with
unexplained chronic fatigue are associated with significant other responses. J Behav Med
2009;32:558–569. [PubMed: 19915971]

36. Rosenblum A, Joseph J, Fong C, Kipnis S, Cleland C, Portenoy RK. Prevalence and characteristics
of chronic pain among chemically dependent patients in methadone maintenance and residential
treatment facilities. JAMA 2003;289:2370–2378. [PubMed: 12746360]

37. Savage SR. Assessment for addiction in pain-treatment settings. Clin J Pain 2002;18:S28–S38.
[PubMed: 12479252]

38. Skinner HA. The Drug Abuse Screening Test. Addict Behav 1982;7:363–371. [PubMed: 7183189]

Morasco et al. Page 9

J Pain. Author manuscript; available in PMC 2012 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



39. Smith BH, Penny KI, Purves AM, Munro C, Wilson B, Grimshaw J, Chambers WA, Smith WC.
The Chronic Pain Grade questionnaire: Validation and reliability in postal research. Pain
1997;71:141–147. [PubMed: 9211475]

40. Spitzer RL, Kroenke K, Williams JBW. Validation and utility of a self-report version of PRIME-
MD: The PHQ primary care study. JAMA 1999;282:1737–1744. [PubMed: 10568646]

41. Stratford PW, Binkley JM, Riddle DL, Guyatt GH. Sensitivity to change of the Roland-Morris
Back Pain Questionnaire: Part 1. Phys Ther 1998;78:1186–1196. [PubMed: 9806623]

42. Trafton JA, Oliva EM, Horst DA, Minkel JD, Humphreys K. Treatment needs associated with pain
in substance use disorder patients: Implications for concurrent treatment. Drug Alcohol Depend
2004;73:23–31. [PubMed: 14687956]

43. Tsang A, Von Korff M, Lee S, Alonso J, Karam E, Angermeyer MC, Borges GL, Bromet EJ,
Demytteneare K, de Girolamo G, de Graaf R, Gureje O, Lepine JP, Haro JM, Levinson D, Browne
MA Oakley, Posada-Villa J, Seedat S, Watanabe M. Common chronic pain conditions in
developed and developing countries: Gender and age differences and comorbidity with depression-
anxiety disorders. J Pain 2008;9:883–891. [PubMed: 18602869]

44. Turk DC, Okifuji A. Psychological factors in chronic pain: evolution and revolution. J Consult
Clin Psychol 2002;70:678–690. [PubMed: 12090376]

45. Veterans Integrated Service Network-20 Data Warehouse. [Accessed 3/6/07]. http://
vaww.portal.visn20.med.va.gov/sites/v20dw/default.aspxhttp://vaww.portal.visn20.med.va.gov/
sites/v20dw/default.aspx

46. Von Korff M, Balderson BH, Saunders K, Miglioretti DL, Lin EH, Berry S, Moore JE, Turner JA.
A trial of an activating intervention for chronic back pain in primary care and physical therapy
settings. Pain 2005;113:323–330. [PubMed: 15661440]

47. Weathers, FW.; Litz, BT.; Herman, DS.; Huska, JA.; Keane, TM. The PTSD checklist (PCL):
Reliability, validity, and diagnostic utility. Paper presented at the meeting of International Society
for Traumatic Stress Studies; San Antonio, TX. 1993, October;

48. Weathers, F.; Ford, J. Psychometric review of PTSD Checklist (PCL-C, PCL-S, PCL-M, PCL-PR).
In: Stamm, BH., editor. Measurement of Stress, Trauma, and Adaptation. Sidran Press;
Lutherville, MD: 1996.

49. Weisner CM, Campbell CI, Ray GT, Saunders K, Merrill JO, Banta-Green C, Sullivan MD,
Silverberg MJ, Mertens JR, Boudreau D, Von Korff M. Trends in prescribed opioid therapy for
non-cancer pain for individuals with prior substance use disorders. Pain 2009;145:287–293.
[PubMed: 19581051]

Morasco et al. Page 10

J Pain. Author manuscript; available in PMC 2012 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://vaww.portal.visn20.med.va.gov/sites/v20dw/default.aspx
http://vaww.portal.visn20.med.va.gov/sites/v20dw/default.aspx


Figure 1.
Participant Flow.
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Table 1

Comparison of Demographic Characteristics between Chronic Non-Cancer Pain Patients based on History of
Substance use Disorder (SUD).

Pain and SUD
(n=72)

Pain only
(n=290) Test (df) p-value

Age 57.8 (9.8) 62.8 (12.0) F (1, 361) = 10.44 0.001

Male Gender 66 (91.7%) 267 (92.1%) χ2 (1) = 0.01 0.91

Married/Cohabitating 34 (47.2%) 184 (63.4%) χ2 (1) = 6.34 0.012

Ethnicity – Caucasian 65 (90.3%) 258 (89.0%) χ2 (1) = 0.10 0.75

Completed at least some college 51 (70.8%) 223 (76.9%) χ (1) = 1.15 0.28

VA Service-Connected 38 (52.8%) 150 (51.7%) χ2 (1) = 0.03 0.87
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Table 2

Comparison of Baseline Pain Diagnoses and Mental Health Variables between Chronic Non-Cancer Pain
Patients Based on History of Substance Use Disorder (SUD).

Pain and
History of SUD
(n=72)

Pain only
(n=290) Test (df) p-value

Back Pain Diagnosis 52 (72.2%) 189 (65.2%) χ2 (1) = 1.29 0.26

Arthritis Diagnosis 33 (45.8%) 146 (50.3%) χ2 (1) = 0.47 0.49

Neck or Joint Pain Diagnosis 42 (58.3%) 191 (65.9%) χ2 (1) = 1.43 0.23

Duration of Pain in Years 14.3 (11.0) 14.7 (13.0) F (1, 361) = 0.07 0.80

Pain Intensity 67.5(12.0) 66.7 (13.5) F (1, 361) = 0.24 0.63

Pain Disability 15.7 (4.3) 14.3 (4.4) F (1, 361) = 6.31 0.01

Major Depressive Disorder 19 (26.4%) 41 (14.1%) χ2 (1) = 6.26 0.01

Posttraumatic Stress Disorder 18 (25.0%) 40 (13.8%) χ2 (1) = 5.38 0.02

Current alcohol use disorder 8 (11.1%) 12 (4.2%) χ2 (1) = 5.29 0.02

Current substance use disorder 1 (1.4%) 3 (1.0%) χ2 (1) = 0.07 0.80

Quality of Life 0.64 (0.17) 0.65 (0.17) F (1, 361) = 0.13 0.72
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Table 3

Comparison of the Proportion of Patients Prescribed Medications at Baseline between Chronic Non-Cancer
Pain Patients Based on History of Substance Use Disorder (SUD).

Pain and SUD
(n=72)

Pain only
(n=290) Test (df) p-value

Any Opioid 29 (40.3%) 76 (26.2%) χ2 (1) = 5.55 0.02

Any Benzodiazepine 3 (4.2%) 10 (3.4%) χ2 (1) = 0.09 0.77

Antidepressant 27 (37.5%) 97 (33.4%) χ2 (1) = 0.42 0.52

Muscle Relaxant 7 (9.7%) 21 (7.2%) χ2 (1) = 0.50 0.48

Capsaicin 0 4 (1.4%) χ2 (1) = 1.00 0.32

NSAID/Acetaminophen 28 (38.9%) 85 (29.3%) χ2 (1) = 2.47 0.12
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Table 4

Correlates of Clinically Significant Improvement in Pain Disability at 12 Months.

Beta
(standard

error)
Wald Significance

Odds Ratio
(95% Confidence

Interval)

Model 1. Participants Randomized to Collaborative Care Intervention (n=169)

Step 1

 Age −0.02 (.02) 0.74 0.39 0.99 (0.95 – 1.02)

 Male Gender −0.09 (.71) 0.02 0.90 0.91 (0.23 – 3.67)

Step 2

 Duration of Pain 0.01 (.02) 0.21 0.65 1.01 (0.98 – 1.04)

 Number of Pain Diagnoses 0.04 (.27) 0.02 0.89 1.04 (0.61 – 1.77)

 Opioid Prescription −0.51 (.39) 1.68 0.20 0.60 (0.28 – 1.30)

Step 3

 PTSD −0.31 (.61) 0.27 0.61 0.73 (0.22 – 2.40)

 Major Depressive Disorder 1.31 (.81) 2.67 0.10 3.72 (0.77 – 18.04)

 History of Substance Use Disorder 0.06 (.53) 0.01 0.91 1.06 (0.37 – 3.01)

Model 2. Participants Randomized to Treatment as Usual (n=193)

Step 1

 Age −0.01 (.02) 0.21 0.65 0.99 (0.95 – 1.03)

 Male Gender 0.45 (.87) 0.26 0.61 0.64 (0.12 – 3.51)

Step 2

 Duration of Pain −0.04 (.02) 3.34 0.07 0.96 (0.92 – 1.00)

 Number of Pain Diagnoses −0.61 (.35) 2.98 0.08 0.55 (0.28 – 1.09)

 Opioid Prescription −0.34 (.48) 0.50 0.48 0.72 (0.28 – 1.81)

Step 3

 PTSD 1.50 (.92) 2.62 0.11 4.46 (0.73 – 27.22)

 Major Depressive Disorder 0.23 (.76) 0.09 0.76 1.26 (0.28 – 5.60)

 History of Substance Use Disorder −1.21 (.51) 5.56 0.02 0.30 (0.11 – 0.82)

Note. Opioid prescription status indicates whether a patient was prescribed an opioid any time during the study period. Clinically significant
improvement in pain disability was defined as a 30% reduction between baseline and 12 months on the Roland Morris Disability Questionnaire.
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