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Abstract

Background—The intersection of pain, addiction and mental health has not been adequately
described. We describe the roles of these three conditions in a chronic pain patient population using
opioid analgesics. Aims were to improve our understanding of this population as well as to explore
ways of identifying different types of patients.

Methods—We conducted a retrospective cohort study in a large integrated group medical practice
in Washington State with persons using opioids chronically (n=704). Patient classes were derived
with latent class analysis using factors representing DSM-1V opioid abuse and dependence, opioid
misuse, pain, anxiety and depression. Regression analyses explored the utility of automated and
interview data to distinguish the empirically-derived patient groups. Results Three classes were
identified: a Typical group, the substantial majority that had persistent, moderate mental health and
pain symptoms; an Addictive Behaviors group with elevated mental health symptoms and opioid
problems, but pain similar to the Typical class; and a Pain Dysfunction class with significantly higher
pain interference as well as elevated mental health and opioid problems. Prescribed average daily
dose of opioids was three times higher for those in the two atypical groups and was strongly associated
with class membership after adjusting for other variables.

Conclusion—We describe three distinct types of patient classes as well as data elements that could
help identify the two atypical types. Further research is needed to confirm these findings and
determine the utility of this approach in other clinical settings.
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1. Introduction

Opioid addiction among chronic pain patients prescribed opioids is a vexing problem that is
compounded by complex clinical presentations that often include mental health and persistent
pain problems. Concerns about inappropriate opioid use have increased as the incidence and
prevalence of long term opioid prescribing for non-cancer pain have increased (Boudreau et
al., under review). Also concerning is evidence that rates of long term opioid use are
significantly higher for those with mental health and substance abuse problems than those
without (Sullivan et al., 2006). The intersection of pain, addiction and mental health, though
increasingly recognized as important, has not been adequately described in a general patient
population of chronic pain patients using opioids chronically. Neither conceptual frameworks
nor appropriate integrated assessment approaches appear to exist that might guide research or
practice in this area. As a result, clinicians are faced with evaluating multiple symptoms and
behaviors without knowledge of any typical patterns of patient presentation in this setting.

Problematic opioid use patterns among patients with chronic pain have been described
(Kouyanou et al, 1997; Jonasson et al. 1998; Chabal et al. 1997; Reid et al., 2002; Compton et
al., 1998; Butler 2008, Adams et al., 2004, Wu et al., 2006) but these studies, while informative,
are based on relatively small numbers of subjects, an average of 152 subjects with a range from
52 to 283, seen mostly in specialty pain management settings. Fleming et al. described the
prevalence of substance use disorders in a large (n=801) population of patients taking opioids
daily and being managed in primary care settings, reporting a low prevalence of opioid use
disorders (4%) and a significant association between opioid use disorders and four opioid use
behaviors: purposeful over-sedation, using for non-analgesic effect, non-sanctioned dose
increases and feeling intoxicated (2007). Further empirical understanding of relationships
among opioid misuse, mental health and pain issues is required.

Opioid addiction, mental health and pain symptoms and diagnoses often overlap. Chronic pain
conditions are found in a substantial proportion of those presenting for addiction treatment.
(Mertens et al., 2003; Rosenblum et al., 2003; Sproule et al., 1999). Substance use outcomes
among drug treatment patients with pain conditions are mixed, with no differences for alcohol,
heroin or cocaine use, but worse outcomes for marijuana, prescription opioids and sedative
medicines (Trafton et al. 2004). Mental health symptoms are more common among those with
chronic pain, those who use opioids regularly, and those with problematic opioid use. A general
population survey sample found that those reporting regular use of prescribed opioids were
much more likely to report a mental disorder after adjusting for socio-demographic and clinical
characteristics (Sullivan et al., 2005). Findings of a multivariate analysis of the National Survey
on Drug Use and Health indicated that those who reported non-medical use of opioids (4.5%
of the U.S. population) were more likely to have panic, depressive or social phobic symptoms
and that those who met opioid abuse/dependence criteria (0.6% of the U.S. population) had
significantly higher odds of symptoms of panic and social phobic disorders (Becker et al.,
2008). These studies point to the overlapping issues of pain, addiction and mental health that
make identification of these co-morbid problems both complex and necessary for appropriate
clinical care. These findings also suggest variables that might be of value to health plans or
clinicians in identifying those with potentially problematic use of opioids.

To improve our understanding of these challenging clinical scenarios, information about pain,
mental health and opioid use behaviors were integrated to categorize types of patients who are
prescribed opioids chronically in a large integrated group practice (also known as a health
maintenance organization). In addition, we sought to explore whether automated health plan
data and simple screening tools could potentially be used to identify these different patient

types.
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2. Methods

In order to meet the aims of the study we used a two step analytic approach: 1) a latent class
analysis to determine the classes of patients and 2) regression analyses to explore the utility of
automated and interview data elements for identifying patient classes (Figure 1).

2.1. Study Design and Procedures

A retrospective cohort study was conducted among pain patients ages 21-79 with chronic
opioid prescriptions enrolled continuously for at least 3 years in a large integrated group
practice (more than 500,000 enrolled at the time of the study) in Washington State. The practice
does not have any specialty pain clinics and analyses of automated data indicate that 86% of
patients similar to those in the study receive opioid prescriptions from non-specialist providers.
Administrative data were available for the 3 years preceding recruitment for the interview as
well as time that elapsed between recruitment and interviewing. Patients with chronic opioid
use in the 12 month period one year prior to the time of the interview were included. We planned
for a minimum one year gap between chronic use and the interview in order to allow time for
potentially problematic opioid use to develop. Chronic opioid use was defined as either: a)
filling ten or more opioid prescriptions (excluding emergency room visits) during the 12 month
period, or b) filling a prescription for at least a 120 day supply of opioids and six or more opioid
prescriptions during the 12 month period. This definition was based on preliminary data that
showed a majority of patients meeting these thresholds continued with chronic use in the
subsequent year. Patients with cancer were excluded except for those with benign, non-
melanoma skin cancers, because our focus was on non-cancer related chronic pain. Patients
reporting no opioid use in the 90 days preceding the interview were excluded from these
analyses.

Primary data were collected via a structured phone interview by interviewers at the Group
Health Center for Health Studies’ Survey Research Program. General training was provided
by the study investigators as well as supervisors at the Survey Research Program. Additionally,
specialized training on administration of the Composite International Diagnostic Interview
(CIDI) for DSM-1V opioid diagnoses was conducted by certified CIDI trainers who reviewed
and approved tapes of practice interviews. The Survey Research Program also regularly
monitored interviews as part of standard quality assurance protocols. Subjects received a $2
pre-incentive in the initial study mailing and $10 remuneration for completing the interview.
Oral consent to access automated data and to conduct the phone interview were obtained.
Permission to obtain automated data and conduct interviews was provided by the Group Health
Cooperative human subjects review committee in June of 2006.

2.2 Study Instruments and Variables

2.2.1 Factor scores used for the development of patient types—A summary factor
score was used for each of the seven factors of interest derived from confirmatory factor
analyses (See the supplementary material with the online version of this article detailing the
confirmatory factor analysis). Factor scores were selected because the items had different types
of response categories and the goal was to develop a patient typology using the available data.
Opioid use behaviors were summarized with four factor scores representing the areas of (1)
Addictive Behaviors, (2) Addiction Concerns, (3)Pain Treatment Problems and (4) Opioid
Abuse/Dependence. The derivation of these factors was reported elsewhere (Banta-Green et
al., 2009), they were based upon items from DSM-IV (APA, 2004) opioid abuse and
dependence and the Prescription Drug Use Questionnaire (PDUQ) (Compton et al., 1998).
Common mental health symptoms were measured using the (5) Patient Health Questionnaire
(PHQ) for anxiety symptoms (Spitzer et al., 1999) and the (6) two question version (PHQ-2)
for depression symptoms (Kroenke et al., 2003). Pain intensity and pain interference were

Drug Alcohol Depend. Author manuscript; available in PMC 2010 September 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Banta-Green et al.

Page 4

assessed using (7) The Graded Chronic Pain Scale (GCPS) (VonKorff etal., 1992). All of these
items were collected with brief interview administered instruments.

2.2.2 Automated data based variables potentially associated with patient types
—Several automated data elements considered were coded as binary: current smoker, any
inpatient stay prior year, any emergency room/urgent care visit prior year. Health care
utilization variables were included because they may be indicative of other sources of opioids
and severity of health conditions. Diagnostic codes were used to create the following binary
variables: any opioid abuse or dependence problems diagnosed in the prior three years, any
non-opioid drug or alcohol abuse or dependence problems diagnosed in the prior three years,
any anxiety disorder related visit in the prior year, and any depression related visit in the past
year. Age and gender were obtained from the enrollment database. A continuous variable for
age was used.

Electronic pharmacy data were also utilized. Previous research in the same setting indicates
that enrollees receive approximately 97% of their prescriptions from integrated group practice
pharmacies (Saunders et al., 2005 and Boudreau et al., 2004). A binary variable indicating any
prescriptions for benzodiazepines in the prior year was created. Opioid types used in the prior
year was a categorical variable based upon Drug Enforcement Administration scheduling and
duration of action: schedule I11, schedule Il short-acting and schedule Il long-acting; these
categories are related to prescribing rules and may relate to clinical decision making. Average
prescribed daily opioid dose was derived from pharmacy data for the year prior to the interview.
The total annual morphine equivalent dose was obtained by multiplying the strength of each
dose by the number of units prescribed and converting to milligrams morphine equivalent as
described previously (Von Korff et al., 2008). The total annual dose was divided by the sum
of the total days supply recorded in the pharmacy database. The resultant average prescribed
daily opioid dose should be considered to be the maximum intended daily dose.

2.2.3Interview based variables potentially associated with patient types—Simple
survey measures were obtained from the phone interview. Substance involvement scores were
assessed with the Alcohol, Smoking and Substance Involvement Screening Test (ASSIST)
utilizing the substance specific binary, cut point indicating need for at least a brief intervention
as detailed in the instrument scoring section (World Health Organization, 2008). The specific
substances include alcohol, marijuana, cocaine, methamphetamine, prescription type
stimulants, sedatives, prescription type opioids and heroin. The original ASSIST category of
opioids was separated into heroin and prescription type opioids and amphetamine type
stimulants was separated into methamphetamine and prescription type stimulants. Race,
employment and marital status were also obtained during the interview.

Interview questions documenting the number of years since first chronic pain occurrence and
two opioid belief questions were summarized with binary variables. Opioid beliefs were
explored because beliefs about medications have been shown to be related to opioid misuse
(Schieffer et al. 2005). Believing more pain relief from opioids was possible was a derived
variable that was based upon differences in responses to two interview questions developed
by the authors “How much pain relief do you receive after taking your opiate medicine?” and
“How much pain relief do you think is possible from opiate medicine?”, both of which utilized
a five point Likert scale response. A belief that opioids work best for pain was based upon the
question “...which treatment has been the most important in helping to control your type of
pain” which was a follow up question to a series of questions documenting all of the types of
medications, interventions and treatments the patient had ever obtained for their pain. Onset
of initial chronic pain condition more or less than ten years prior was based upon the response
to “What year did you first have any pain condition that lasted for 3 or more months in a row?”.
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2.3 Analyses

2.3.1 Determining the patient typology—Latent class analysis (LCA) (Hagenaars &
McCutcheon, 2002) was used to determine classification of cases into discrete classes based
on the regression factor scores representing each of the seven factors of interest. This method
allows for the assignment of individuals to distinct patient types based on posterior probabilities
for class membership according to a particular response pattern on the measured factors. The
Mplus software was used for this procedure. The analysis was conducted for a range of 2to 5
classes. The final determination of the number of classes was based on the Lo-Mendell-Rubin
likelihood ratio test (LMR-LRT) for mixture distributions (Lo et al., 2001), a measure of
entropy (Ramaswamy et al., 1993), the average latent class probabilities for most likely latent
class membership and logical description of the classes selected. Entropy isa summary measure
ranging from 0 to 1 and is closely related to the average estimated conditional probability of
each subject being classified into the groups derived. Values closer to one indicate clear
classification across all classes, since entropy will decrease when the probabilities associated
with each class are not near 0 or 1; values above 0.80 indicate a good classification result.
Although the Bayesian Information Criterion (BIC) is widely used as an index to guide the
decision on the number of classes in mixture modeling, the BIC indices obtained in this study
were not useful; they steadily decreased in value as more groups were added. For 2 to 5 classes,
the BIC values are 5569.73, 5416.24, 5319.23 and 5254.70, respectively. Given this situation,
more subjective criteria based on knowledge of the domain of interest and the purpose of the
analysis was used to identify the best model as recommended by Nagin (2005).

Given the latent classes selected, t-tests were then used for multiple comparisons to assess
whether the classes differed on each of the regression factor scores using the SAS software
(SAS Institute, 2001). The magnitude of these differences was measured with Cohen’s
(1988) effect sizes (differences in means divided by total standard deviation). Bi-variate
statistics, t-tests and ANOVA, were used to test for differences in prevalences and means across
classes for the 40 individual variables that made up the seven factors.

2.3.2 Regression analyses of data elements associated with patient types—
Multivariate multinomial regression was used to explore the associations between selected
automated and interview variables with each of the classes identified with the LCA. Variables
were included in the multinomial regression if: 1) prior research indicated the variable was
significantly associated with any of the domains of interest, or 2) bi-variate, unadjusted
statistics indicated the distribution of the variable differed significantly (univariate p-value <
0.20 for the omnibus test) across patient types (Table 1). Use of the 0.20 level of significance
as a screening criterion is based on the work by Mickey and Greenland (1989). All variables
of interest were not included in the final model since considerable confounding (Miettinen,
1976) and suppressor effects (Tzelgov & Henik, 1991) may be present in the data, and this
approach may lead to model over fitting and numerically unstable estimates (Hosmer &
Lemeshow, 1989).

Next, variables were included in a stepwise method of selection for the multivariate
multinomial regression model. The 0.20 alpha level for inclusion into the final prediction model
was based on the work by Bendel and Afifi (1977) and Costanza and Afifi (1979). Stepwise
methods were appropriate given that: the variables were selected based on their theoretical
relevance; the variables were basically independent, revealing low correlations ranging from
—0.19 to 0.31, with an average correlation of 0.03; and this was an exploratory analysis The
SAS software was used for both the univariate and multivariate multinomial regression
analysis. Three models were run to explore the relationship of different data elements with
class membership: 1) automated data elements, 2) interview data and 3) automated data and
interview data.
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3. Results

3.1 Respondent characteristics

A total of 778 interviews were conducted, for a response rate of 57% among eligible patients.
The three most common reasons for being ineligible, among those determined to likely be
eligible via automated data, were being physically or mentally unable to participate in the phone
interview, having a non-working phone number, and using opioid medicines for reasons other
than pain. Among those who met eligibility criteria, a lack of participation in the study was
most commonly due to active refusal. Reasons for refusal were not documented. Non-
respondents were significantly more likely to be younger (p<0.001), male (p<0.05) and have
a higher opioid dose (p<0.001). All analyses were conducted with the 704 of the 778
respondents who reported use of opioids in the prior 90 days. The majority of subjects were
non-Hispanic white (89%), females (62%), with an average age of 55. A majority also
graduated high school and were married or partnered. A total of 40% were currently employed
with substantial proportions unable to work (25%) or not in the paid work force (30%), most
of whom were retired. The average total days supply of opioids was 349 days (standard
deviation = 241) in the prior 365 days. The average daily dose of opioids in the past year was
50mg (S.D. 64) morphine equivalent dose per day. A minority had screened positive for anxiety
(15%) or depression (21%) based on current symptoms assessed with the PHQ. Opioid
dependence was present among 13% of subjects with another 8% diagnosed with opioid abuse
without concomitant dependence per DSM-1V criteria. A majority (59%) indicated high pain
interference per the GCPS.

3.2 Latent class analysis for determining class membership

A three class model was determined to be most appropriate. The proportion in each class and
the average latent class probability for each class are described below. A graphical presentation
of the three classes, the pattern of factor scores on each of the seven factors and statistical tests
of the differences between groups are presented in Figure 2.

3.2.1 Number of classes/patient types—Either 3 or 4 classes were appropriate per results
of the LMR-LRT test (2 x loglikelihood difference, df = 8): 3 vs. 2 classes LMR-LRT = 208.50,
p-value=0.005, entropy 3 classes =0.979 compared with 4 vs. 3 classes LMR-LRT= 133.84,
p-value=0.005, entropy 4 classes 0.986. For 5 vs. 4 classes, the LMR-LRT=60.710, p-value=
0.702 with an entropy of 0.944 for 5 classes. Three classes were selected based on logical
description of the classifications and the small difference in entropy values for each model.
Average latent class probabilities were high, between 94.9% and 99.9%, suggesting that the
model assigned subjects” most likely class membership with a high degree of certainty.
(Intuitively, one can be more confident in a model where subjects are assigned to a particular
class with a probability close to 100% than if the class probabilities are close to 50%.) Class
labels were based upon the patterns of factor scores, difference in factor scores as indicated by
t-tests (Figure 2) and the content of the items which constituted the factors. The three classes
were labeled: Typical (82%, n=580), Addictive Behaviors (12%, n=82) and Pain Dysfunction
(6%, n=42); the latter two classes are also referred to as atypical because they represent a
minority of patients in this study and to contrast them with the single, large typical group. The
four class solution which was rejected divided the Pain Dysfunction group into two very small
groups which were difficult to clearly describe.

3.2.2 Differences between patient types—Significant differences between the Typical
class and the Addictive Behaviors class on all 7 factors except for Pain were found (see first
three rows of data in Figure 2). Individuals in the Typical and Pain Dysfunction classes differed
statistically on all 7 factors. The Addictive Behaviors and Pain Dysfunction classes differed
significantly only on the Addictive Behaviors (p=0.030) and Pain factors (p=0.003), with
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Addictive Concerns higher, but not significantly, among the Pain Dysfunction group
(p=0.063). Values of 0.20 indicate a low effect size, 0.50 moderate, and >0.70 large effect
sizes. With this sample, effect sizes for differences between the Addictive Behaviors and Pain
Dysfunction classes compared to the Typical class were moderate to very large in value (see
bottom three rows of Figure 2). Effect sizes comparing the Addictive Behaviors and Pain
Dysfunction classes were low to moderate.

Prevalences or means for the individual variables that constituted the seven factors are
presented in Table 1. For instance, patients’ self-report of addiction concerns (a PDUQ item)
was reported by 1% of those most likely in the Typical class, compared to 74% and 90% for
the Addictive Behaviors and Pain Dysfunction classes respectively. This compares to the DSM-
IV item ever wanted to “stop or cut down” opioids endorsed by 49% of the Typical class and
85% and 64% for the Addictive Behaviors and Pain Dysfunction classes respectively.

3.3 Associations between automated and interview data and patient class

The unadjusted relationship between automated and interview variables with the most likely
patient class are presented in Table 2. Comparing the most likely classes, several variables met
the p<0.20 criteria used for variable selection, including: gender, age, employment, smoker,
opioid or non-opioid problems diagnosed in the past 3 years, potential alcohol or sedative
problem, any benzodiazepine use in the past year, anxiety or mood disorder visits, any past
year inpatient or urgent care/ER visit, years since chronic pain onset, and believing opioids
worked best for their pain. Average prescribed daily opioid dose in year three was significantly
different across classes, with the Typical group averaging a dose only one third the level of the
two atypical groups. Opioid type, a related variable in that those on long acting opioids tend
to have a higher dose, had a similar pattern with the Typical group having a much higher
proportion of Schedule 111 opioids, which are short acting by definition.

The results of the stepwise multivariate multinomial regression model are presented in Table
3 with variables listed in order of the greatest statistical significance within each model. Opioid
dose in the prior year was much higher for the Addictive Behaviors group and the Pain
Dysfunction group compared to the Typical group for the automated-data-only-model and the
combined-data-source-model, adjusting for other variables in the model; the distribution of
average prescribed daily opioid dose was transformed with a log10 transformation which
yielded an approximately normal distribution for use in multivariate analyses.

The Addictive Behaviors group was significantly younger and more likely to be male than the
Typical group in the model based upon automated data as well as the model incorporating both
data sources. Potential prescription sedative problems, per the ASSIST screening tool, was
statistically much more likely among the Addictive Behaviors group compared to the Typical
group in both models, but not for the Pain Dysfunction group. In the interview data only model
the Pain Dysfunction group was much more likely to believe that opiates worked best for their
pain compared to other treatments, however this variable was not statistically significant in the
final model which incorporated automated data elements. Having a hon-opioid drug problem
diagnosed in the automated data records was more likely in the Pain Dysfunction group than
the Typical group, though the p-value was only barely significant at 0.044 and there was no
association with the Addictive Behaviors group. In both models using automated data, the
Addictive Behaviors group was much more likely to have had a visit related to a mood disorder
in the proceeding year than the Pain Dysfunction group with no other significant differences
between the two non-Typical groups.
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4. Discussion

We sought to comprehensively describe the population of pain patients prescribed opioids
chronically in a general medical population served by an integrated group practice. Latent class
analysis was used to identify response patterns across seven factors to identify the class
structure that best fit the data and was of value clinically. Three classes were identified: 1) a
Typical group, the great majority, which had moderate levels of pain and mental health
symptoms, but very low levels of addictive behaviors or concerns, and two atypical groups, 2)
an Addictive Behaviors group with elevated mental health symptoms and opioid problems,
notably addictive behaviors, but pain similar to Typical pain patients and 3) a Pain Dysfunction
group with significantly higher pain as well as elevated mental health and opioid problem
indicators. The categorization scheme we propose is novel in that it directly incorporates
important, common co-morbidities and it divides patients with potentially problematic opioid
use into Pain Dysfunction and Addictive Behaviors groups. Automated and interview data
elements independently associated with potentially problematic opioid were found that may
help to identify these atypical pain patients on opioids.

4.1. Patient Typologies

Incorporating co-morbidities into the patient typology allowed for a closer fit to the complex
clinical picture that is common for chronic pain patients prescribed opioids. Patients identified
as belonging to the Addictive Behaviors or Pain Dysfunction groups likely require additional
treatment intervention; fortunately, such interventions have some common treatment
approaches, e.g. cognitive behavioral therapy in combination with appropriate and carefully
monitored medications (Compton, 2008). A primary care based intervention study with chronic
pain patients at risk for substance abuse found that a substantial proportion could adhere to
opioid treatment agreements (Wiedemer et al., 2007). Whether or not these more complicated
atypical patients can be managed in a usual primary care setting, their identification is a high
priority.

Several authors have advocated for better understanding of nonmedical use of opioids in
different settings and contexts (Compton and Volkow, 2006; Fisher and Rehm 2008; Zacny
and Lichtor 2008). While our findings are preliminary and are inadequate to definitively
distinguish the two atypical groups, addictive behaviors and pain dysfunction, they suggest
that the critical issues behind these symptoms and behavioral patterns may be different. In
particular, the continuation of high pain levels along with some addictive behaviors among
those most likely to be in the Pain Dysfunction class may correspond to the “pseudo-addiction”
problem noted by some pain specialists (Weissman and Haddox, 1989; Lusher et al., 2006),
that is, behaviors motivated by inadequate pain control that may appear similar to addiction,
but remit when pain is adequately managed. Our findings provide empirical support for the
construct of pseudo-addiction, though given the complexity of these patients and their problems
as well as their higher average dose, this does not imply that a simple increase in opioid dose
would solve all opioid use, nor other, problems. These findings are also of value in that they
describe the characteristics of the more typical pain patient, who has some persistent pain and
low level mental health issues, but no opioid use problems.

4.2. Automated and Interview Data Elements Associated with Patient Types

In an exploratory regression analysis of variables associated with most likely patient type, we
found that higher opioid dose was strongly associated with being in both the Addictive

Behaviors and Pain Dysfunction groups after adjusting for other factors. Unadjusted analyses
indicate that the two atypical groups have an average prescribed daily dose three times that of
Typical patients. Haller (2008) reported that among a pain clinic population with DSM abuse
or dependence diagnoses, a high dose sub-group had greater addiction severity, but equivalent

Drug Alcohol Depend. Author manuscript; available in PMC 2010 September 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Banta-Green et al.

Page 9

pain, functionality, opioid adherence and other drug use outcomes after a structured treatment
intervention. We cannot discern the temporal order of problematic use and opioid dose level
due to the generally long lengths of time opioids were used and the lack of historical or temporal
data on problematic opioid use. Unadjusted analyses also indicated that the use of long acting
schedule I1 opioids was much more common among the atypical groups, approximately twice
the proportion as the Typical class, however this is likely due to the strong correlation with
opioid dose as opioid type was not significant in the adjusted regression models which included
opioid dose. The role of opioid dose in opioid use problems remains unclear, but these findings
support efforts to augment patient assessment, monitoring and treatment for patients who are
prescribed higher opioid doses.

Potentially problematic use of prescription type sedatives, being younger and male were all
significantly more likely to be present in the Addictive Behaviors group compared to the
Typical group, adjusting for other variables. A similar finding regarding misuse of other
prescription medications was reported among those with opioid abuse/dependence in the
National Survey of Drug Use and Health (Becker et al. 2008). Similar age and gender
relationships have been reported to be associated with opioid misuse in several studies (Turk
etal., 2008; lvesetal., 2006; Fleming et al., 2007). There is also evidence that younger patients,
defined as 50 or younger, tend to have higher doses and escalate to those higher doses more
quickly than older patients, those age 60 and older (Buntin-Mushock et al., 2005). Despite
these associations between demographic characteristics and addictive behaviors the absolute
risk is diminished by the fact that chronic pain patients are generally older and female (Tsang,
et al., 2008).

There were no significant differences in past year mood disorder visits for either of the atypical
groups compared to the Typical group, though the Addictive Behaviors group did have
significantly higher odds of such visits compared to the Pain Dysfunction group. It is important
to note the difference between receiving care in the prior year for a mood disorder, most often
depression, and having current symptoms of depression as was utilized in developing the class
types. While there were no differences in the level of current depression symptoms between
the two atypical groups, it appears that those with Addictive Behaviors may be more likely to
have received treatment for a mood disorder. The utility of each these variables as possible
risk factors and/or markers requires further study.

4.3. Limitations

There were several limitations to our study. Screening for addiction remains problematic and
instruments need to be improved. Though we used a modified version of the PDUQ, an
instrument which has also been used by others, no single instrument stands out as ideal (Turk
et al., 2008 Passik et al., 2008). We believe that the content of the items from the PDUQ that
we utilized are generally important and were adequate for our aim of determining the broad
types of opioid users in a general medical population. Refinement of addiction screening
instruments for specialty pain clinics and general practice is still needed.

The integrated group practice from which data were obtained has a population similar to that
of Washington State as a whole (Saunders et al., 2005). However, the findings are limited to
those able to remain enrolled in an integrated group practice for three years and thus who may
have fairly stable lives or employment. Those suspected of opioid misuse may have been
discontinued from opioids and therefore not met eligibility criteria for the study. It is possible
that a greater proportion of patients in the two atypical classes would be found in less stable
populations. It is also possible that a different patient typology would be detected in other
populations. At the time of the study neither the integrated group practice generally or the
pharmacy in particular had any protocols or guidelines in place regarding chronic pain
management or opioid dosing.

Drug Alcohol Depend. Author manuscript; available in PMC 2010 September 1.
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Our non-response rate was relatively high; the interviewers reported that this was a particularly
challenging study population to recruit and interview. However, the response rate is similar to
that of other studies with populations that have co-morbid, chronic health conditions (Katon
et al., 2004). Non-response can potentially impact both the representativeness of the subjects
who participated as well as bias estimates. Non-responders were more likely to be younger,
male, and have a higher opioid dose in the past year. These variables were each associated with
higher odds of being in one or both of the atypical classes in the regression analyses, suggesting
that these patients were under-represented in this study. However, our aim was not to estimate
the prevalence of various opioid use problems and our results should not be interpreted with
this as a goal. Second, because we were able to statistically adjust for these variables associated
with non-response in multivariate regression analyses, bias is partially addressed in the odds
ratios reported.

The exploratory multivariate analyses did not account for the fact that likely class membership
is based upon a probability with an associated error component. In order to utilize stable classes/
patient typologies in each of the three regression models, we conducted LCA in Mplus and
then used the resultant class memberships for regression analyses in SAS, an approach used
by others (Monga et al, 2006). We believe that our approach is satisfactory given the high
entropy values, high probabilities of class membership, our emphasis on findings that were
highly statistically significant and our framing of findings as hypothesis generating. Our aim
with this regression modeling is exploratory, with results used to refine future research.

4.4. Conclusions

Integrating addiction issues, pain and mental health yielded a new typology of patients that
may support a more comprehensive and clinically meaningful approach for screening,
assessment and intervention. We strongly believe more research is needed to determine
whether a similar patient typology is found in other patient populations, including those seeking
addiction treatment, less stable general medical populations, and those obtaining services in
specialty pain clinics. Higher opioid dose in particular is a relatively easily obtained marker
for patients who could benefit from further assessment of potential medical, mental health and
opioid use problems.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Diagram of study aims, Aim 1 to develop a patient typology, Aim 2 to identify patient types.
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Most likely patient class Behaviors Concems Problems Dependence Pain Anxiety Depression
P-values of t-tests for differences in factor score means
Typical v Addict. Behaviors <0.001 <0.001 <0.001 <0.001 0.997 <0.001 <0.001
Typical v Pain Dysfunction <0.001 <0.001 <0.001 <0.001 0.001 0.010 0.012
Addict. Behaviors v Pain Dysfunction 0.030 0.063 0.262 0.536 0.003 0.718 0.839
Effect Sizes
Typical v Addict. Behaviors 1.18 2.08 0.47 1.44 0.00 049 0.47
Typical v Pain Dysfunction 0.84 246 0.66 1.42 0.52 041 0.51
Addict. Behav. v Pain Dysfunction 0.41 0.35 0.21 0.12 0.56 0.07 0.04
Figure 2.

Factor scores by most likely class: Typical (n=580), Addictive Behaviors (n=82) and Pain
Dysfunction (n=42), statistical tests of differences in factor scores by most likely class and
effect sizes of differences in factor scores by most likely class.
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Factor Most Likely Class

Typical (n
Item, paraphrased =580) Addictive Behaviors (n=82) Pain Dysfunction (n=42) p-value omnibus test
Addictive Behaviors (yes/no) % % %
Ever bought opioids on the
street 1 7 5 <0.001
Doctor ever refused Rx due to
abuse concern 5 g 10 <0.001
You have been treated for any
AOD problem 12 23 14 0.022
You had any AOD problem 17 32 19 0.009
Ever borrowed opioid
medicines 9 20 10 0.018
Used for other symptoms e.g.
sleep, anxiety 12 17 14 0.366
Requested early refill 19 29 31 0.029
Used alcohol for pain 6 5 7 0.845
Addictive Concerns (yes/no) % % %
You think you might be
addicted to opioids 1 & 90 <0.001
Family concerned about your
being addicted to opioids 0 2 %5 <0.001
Doctor said you were addicted
0 opioids 0 26 52 <0.001
Lost opioid meds and needed
replaced 13 18 31 0.005
Pain Treatment Problems
(yes/no) % % %
Angry or mistrustful of doctor 14 30 24 <0.001
Pain been inadequately treated
past 90 days 30 33 29 0.858
Increase amount opioids used
past 90 days 22 24 10 0.133
Doctor ever refused Rx opioids
due to abuse concern 5 1 10 <0.001
Opioid Abuse and
Dependence (yes/no) % % %
Lifetime problems with
family/friends, work, cops 3 15 12 <0.001
Withdrawal symptoms 34 79 62 <0.001
Ever used opioids larger
amounts, longer time 4 18 17 <0.001
Spent a lot of time using/
getting opioids 4 21 10 <0.001
Use despite psych/med
consequences ! 2 1 <0.001
Wanted to stop or cut down 49 85 64 <0.001
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Factor Most Likely Class

Typical (n
Item, paraphrased =580) Addictive Behaviors (n=82) Pain Dysfunction (n=42) p-value omnibus test
Reduced important activities
to get or use 2 7 5 0.007
Lifetime interference opioids
work, job, home 8 22 9 <0.001
L\lfefzggtmore opioids to get same 34 63 55 <0.001
Pain Intensity and
Interference )(/0_10 scale) mean (s.d.) mean (s.d.) mean (s.d.)
aHbOi\Ilivt ;n&ccvg?ii(n interfered with 5.2(2.9) 52(2.7) 6.6 (2.1) 0.185
How much pain interfered with
social/family activities 55(3.0) 5.5(3.0) 7.2(2.6) 0571
How much pain interfered with
daily e tivinos 53 (2.6) 5.0 (2.6) 6.5(2.2) 0571
Rate your pain right now 45(2.5) 4.6 (2.3) 54(2.2) 0.350
Intensity of usual pain 5.4 (2.0) 5.2(1.9) 5.8 (1.9) 0.031
Intensity of worst pain 8.5(1.5) 8.6 (1.4) 9.0(1.2) 0.223
’ﬁgﬂfﬂig;’)scale notat all- mean (s.d.) mean (s.d.) mean (s.d.)
\'I\'Vg’r‘r’%z anxlaus, on edge, or 1.9 (1.0) 23 (L.1) 2.2 (L.1) 0.007
\/Gvigmg tired very easily past 4 2.5 (L.1) 2.4(11) 26(12) 0.967
;ﬁ‘é’;'e concentrating on 1.6 (09) 2.0(12) 17 (1Y) 0.050
Trouble falling asleep or
Stay‘i‘n e eépg P 2.4 (1.2) 2.4(1.3) 25(1.3) 0.167
ﬁﬁfggl’e'“g easily annoyed o 1.6 (0.8) 1.9(0.9) 2.0(1.1) 0.004
Muscle tension, aches, or 2.6 (1.1) 28(12) 2.7 (12) 0.574
Feeling restless so that it is
hard'tgsit il it 1.6 (0.9) 2.0(L1) 1.8(0.9) 0.003
Depression (1-4 scale not at
all-%earlly dgily) mean (s.d.) mean (s.d.) mean (s.d.)
Little interest or pleasure in
doing things P 0.7 (0.9) 1.0 (1.0) 11(12) 0.004
Feeling down, depressed, or 0.6 (0.9) 0.9 (1.0) 0.9 (1.0) 0.034

hopeless
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Independent associations between automated and interview data and most likely

patient class using multivariate multinomial stepwise regression

Addict. Behaviors v

Pain Dysfunction v

Addict. Behaviors v Pain

Classes Compared Typical Typical Dysfunction
Reference Group Typical Pain dysfunction
O.R. (p-value) O.R. (p-value) O.R. (p-value)
Automated Data Only
Avg prescribed daily dose opioids(log,) * 3.53 (<.001) 6.79 (<.001) 0.54 (0.080)
Age 0.97 (0.006) 0.99 (0.544) 0.98 (0.238)
Male 1.95 (0.010) 1.18 (0.574) 1.60 (0.238)
Mood disorder visit past year 1.53 (0.118) 0.57 (0.174) 2.67 (0.031)
Non-opioid drug problem diagnosis 1.21 (0.660) 2.77 (0.041) 0.44 (0.157)
Survey Data Only
Sedative potential problem 3.39 (0.003) 2.43(0.123) 1.40 (0.596)
Believe opiates work best for pain 1.34 (0.239) 2.76 (0.009) 0.49 (0.106)
Years since first chronic pain >10 0.64 (0.067) 1.01 (0.969) 0.63 (0.241)
Automated and Survey Data Combined
Avg prescribed daily dose opioids(log) 3.67 (<.001) 6.18 (<.001) 0.59 (0.138)
Sedative potential problem 3.23(0.009) 2.82 (0.095) 1.15(0.831)
Age 0.97 (0.009) 0.98 (0.353) 0.98 (0.396)
Male 1.85 (0.021) 1.30 (0.458) 1.42 (0.392)
Mood disorder visit past year 1.47 (0.168) 0.50 (0.104) 2.93(0.022)
Non-opioid drug problem diagnoses 1.12 (0.807) 2.75 (0.044) 0.41 (0.126)
Alcohol potential problem 1.98 (0.117) 0.48 (0.489) 4.11 (0.194)

*
log10(average prescribed daily dose of opioid medications in mg) past year
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