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Abstract
Prescription opioid medications are commonly used for the treatment of chronic pain. Assess-

ments of problematic opioid use among pain patients are inconsistent across studies, partially

due to differences between various measures. Therefore, the most appropriate measure to use

is often unclear. In this study we assessed problematic opioid use in a sample of 551 individuals

receiving treatment for chronic pain, using three questionnaires: the Alcohol Use Disorder and

Associated Disabilities Interview Schedule – Fourth Edition (AUDADIS‐IV), the Current Opioid

Misuse Measure (COMM) questionnaire and Portenoy's criteria (PC). These questionnaires

yielded discordant positive rates of problematic use: 52.6%, 28.7%, and 17.1%, respectively,

which did not change substantially when excluding AUDADIS‐IV criteria of physical symptoms

of tolerance and withdrawal. Although these three questionnaires share some statistically corre-

lated content‐based congruent questions, positive response rates to them were significantly dif-

ferent based on construction features, including questionnaires' referred time‐frame, wording of

questions and response alternatives. The findings of the present study illustrate strengths and

limitations of the AUDADIS‐IV, COMM and PC in diagnosing problematic opioid use in a popula-

tion of adults suffering from chronic pain, and highlight the importance of recognizing and

addressing specific questionnaire and question‐related differences when identifying problematic

opioid use in this population.
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1 | INTRODUCTION

Chronic pain is a common cause of disability among adults, as it

impedes activities of daily living and work ability, and reduces quality

of life (Andrew, Derry, Taylor, Straube, & Phillips, 2014; Von Korff,

Kolodny, Deyo, & Chou, 2011). Over the past 25 years opioid medica-

tions have been increasingly prescribed and used for the treatment of

chronic pain in many developed countries, including the United States,

Canada and Australia (Dhalla, Persaud, & Juurlink, 2011; Fischer &

Argento, 2012; Jamison & Mao, 2015; Roxburgh, Bruno, Larance, &

Burns, 2011), and they are now among the most commonly prescribed

medications for this indication (Grady, Berkowitz, & Katz, 2011; Pohl &

Smith, 2011).

The increase in use of opioid medications for the treatment of

chronic pain has been accompanied by reports of non‐medical use of

these drugs worldwide (International Narcotics Control Board [INCB],

2015; United Nations Office on Drugs and Crime [UNODC], 2014:
wileyonlinelibrary.com/jou
Kuehn, 2007), as well as repeated reports of associated harms

(Manchikanti, Fellows, Ailinani, & Pampati, 2010; Roxburgh et al.,

2011; Trescot et al., 2008). Exceeding the use of street narcotics in

the United States (CDC, 2009; Hall et al., 2008; Manchikanti,

Manchikanti, Damron, Pampati, & Fellows, 2007; Manchikanti et al.,

2010) and reaching epidemic proportions, misuse of prescription opi-

oids is an emerging public health concern that confers significant risks

for overdose, unsafe drug interactions, and a wide range of adverse

social and legal consequences (Wilson, 2007).

Given the high prevalence of prescription opioid use among

chronic pain patients, this population may be particularly at risk for

developing problems associated with long‐term use of prescription

opioids such as tolerance, dependency, addiction, abnormal pain sensi-

tivity, cognitive dysfunction, hormonal changes, immune modulation

(Ballantyne & Mao, 2003), and an increased risk for fatal overdose

(Sehgal, Manchikanti, & Smith, 2012). Furthermore, many patients with

chronic pain who use opioids have deteriorated, rather than improved
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their functioning due to side effects of these potent drugs (Pohl &

Smith, 2012).

The prevalence of prescription opioid use and misuse among indi-

viduals with chronic pain is unclear due to heterogeneity in findings

across different studies. A systematic review conducted by Minozzi,

Amato, and Davoli (2013), which aimed to assess the prevalence of pre-

scription opioid addiction (as defined by the Diagnostic and Statistical

Manual of Mental Disorders, fourth edition [DSM‐IV] or the Interna-

tional Classification of Diseases, 10th revision [ICD‐10]) reported prev-

alence rates ranging from 0 to 31%; a previous review reported rates

ranging from 0 to 50% (Hojsted & Sjogren, 2007). Taken together, dif-

ferent studies indicate a wide range in the prevalence of opioid use dis-

orders among chronic pain patients. This inconsistency may be

explained by the use of different diagnostic criteria, assessment tools,

clinical populations and research methodology (Hojsted, Nielsen,

Guldstrand, Frich, & Sjogren 2010). Specifically, some assessment tools

measuring problematic use of prescription opioids are specific to opioid

use in pain treatment settings, such as the Prescription Drug Use Ques-

tionnaire (PDUQ, Compton, Darakjian, & Miotto 1998), the Addiction

Behaviors Checklist (ABC, Wu et al., 2006), the Pain Medication Ques-

tionnaire (PMQ, Passik et al., 2004) and the Current Opioid Misuse

Measure (COMM, Butler et al., 2007). Other assessment tools are des-

ignated for use in general medical settings, including the ICD‐10 (World

Health Organization [WHO], 1992), the Drug Abuse Screening Test

(DAST; Yudko, Lozhkina, & Fouts, 2007), the Substance Use Brief

Screen (SUBS; McNeely et al., 2015) and the Alcohol Use Disorder

and Associated Disabilities Interview Schedule – DSM‐IV (AUDADIS‐

IV; Grant, Dawson, & Hasin, 2001). Furthermore, some questionnaires

emphasize the cluster of physical symptoms as an essential feature (e.

g. DSM‐IV; American Psychiatric Association [APA], 1994), while in

others these do not appear at all (e.g. the COMM [Butler et al., 2007]

and Portenoy's Criteria [PC; Portenoy, 1990]). Currently, the most

appropriate measure for identifying problematic use of prescription

opioids among chronic pain patients is still unclear, given the variety

of methods applied by different questionnaires for this purpose.

The aim of the current study was to assess and compare leading

tools for assessing problematic use of prescription opioids among

chronic pain patients. We hypothesized that different assessment

tools will produce discordant diagnostic rates within the same popula-

tion; moreover, we hypothesized that architectural (e.g. the type,

wording and scoring of questions) sources of variation may contribute

substantially to this discordance.
2 | METHODS

2.1 | Participants

The study sample included chronic pain patients (N = 551) using pre-

scription opioids and treated in the two largest pain centers in Israel:

Sheba Medical Center and Sourasky Medical Center. Each patient

treated at these two centers for chronic pain (i.e. pain lasting for more

than three months [Elliott, Smith, Penny, Smith, & Chambers, 1999])

was approached for recruitment for the study during a six‐month

period (November 2014–April 2015). The response rate was 57%.
Patients were excluded from the sample if they had language barriers

not allowing understating of the questionnaires or had a cognitive or

motor dysfunction which prevented them from filling questionnaires.

Every patient who participated in this study was required to sign an

informed consent form prior to participation, which was then immedi-

ately detached from the questionnaire upon completion and indexed

(in order to allow anonymous data collection and increase reliability of

respondents' replies) (Harrison, 1997). This study was approved by

the Institutional Review Board (IRB) committee at bothmedical centers.

2.2 | Measures

As terminology regarding substance use disorders is dynamic and

inconsistent across time and regions, and as the title of each question-

naire uses a different term to target these disorders, we collectively

use the term “problematic use” for those who qualify for a positive

diagnosis in any one of the questionnaires included in this study as

indicated by the appropriate cutoff points listed later.

2.3 | Addiction measures

We assessed prescription opioid addiction using the following three

questionnaires:

1. AUDADIS‐IV is a designated questionnaire for the assessment of

alcohol, drug, and mental disorders using DSM‐IV diagnostic

criteria (Grant et al., 2001). For the objective of the current study

only the DSM‐IV criteria for opioid dependence were used. Based

on DSM‐IV dependence criteria, three out of seven criteria are

required to consider positive for dependence. Each of the diag-

nostic criteria appears as one or more questions; for example,

DSM‐IV criterion which refers to dose escalation is represented

by the question “often use a medicine or drug in larger amounts

or for a much longer period than you meant to?”, whereas the

DSM‐IV criterion which refers to side effects caused or exacer-

bated by the drug is represented by two separate questions:

“Continue to use a medicine or drug even though it was making

you feel depressed, uninterested in things, or suspicious or dis-

trustful of other people?” and “Continue to use a medicine or drug

even though you knew it was causing you a health problem or

making a health problem worse?”. AUDADIS‐IV consists of

dichotomous items, with two possible answers for each question

(yes/no). Test–retest reliability for AUDADIS‐IV diagnosis of life-

time non‐medical opioid use and dependence resulting from

non‐medical opioid use in general population and clinical settings

is moderate to good with kappa values ranging from 0.59 for cur-

rent and lifetime dependence, and 0.66 for lifetime use (Grant,

Harford, Dawson, Chou, & Pickering, 1995; Hasin, Carpenter,

McCloud, Smith, & Grant, 1997). This set of criteria was elected

due to its utility in clinical psychiatric setting. Though the

AUDADIS is originally intended to be administered by a lay

interviewer, for the purpose of this study it was adapted as a

self‐administered questionnaire. The use of AUDADIS‐IV as a

questionnaire rather than an interview schedule was applied in

order to maintain the anonymity of the participants and to

enhance the authenticity and reliability of their replies (Del Boca
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& Noll, 2000; Harrell, 1997) and has been practiced in previous

studies (see for example Scott‐Sheldon et al., 2014).

2. PC questionnaire is a 10‐item self‐report questionnaire for diag-

nosing addiction among patients treated with opioids for the

management of pain (Portenoy, 1990). Criteria for prescription

opioid addiction include a positive response to both first items A

(an intense desire for the drug) and B (an overwhelming concern

about the drug's availability), as well as at least one additional pos-

itive reply to any of the following criteria: unsanctioned dose

escalation; continued dosing despite significant side effects; use

of drug to treat symptoms not targeted by therapy; unapproved

use during periods of no symptoms; manipulation of the treating

physician or medical system for the purpose of obtaining addi-

tional drugs; acquisition of drugs from other medical sources or

from non‐medical sources and drug hoarding. The PC consists of

dichotomous items, with two possible answers for each question

(yes/no). It has high concurrent validity, high inter‐rater agree-

ment (0.93), high sensitivity (0.85) and specificity (0.96); this set

of criteria was elected due to its sensitivity and specificity

(Hojsted et al., 2010) in chronic pain populations.

3. The COMM is a self‐report questionnaire designed to monitor

current medication‐related aberrant behaviors during ongoing

opioid treatment (Butler et al., 2007). The 17 items appearing in

the COMM are scaled from 0 = never to 4 = very often (e.g. in

the past 30 days, how often have you had to take more of your

medication than prescribed?) with a total maximum score of 68.

Test–retest reliability was 0.86 with a 95% confidence interval

(CI) ranging from 0.77 to 0.92. The overall accuracy of the COMM

for predicting current aberrant drug‐related behavior, as mea-

sured by the area under the curve ratio, was 0.81 (95% CI,

0.74–0.86; p < 0.001) and coefficient a (0.86) for the 17‐items

suggests adequate reliability. An accumulated cutoff score of nine

or higher is considered positive (Butler et al., 2007).

2.4 | Psychiatric co‐morbidities

Participants were screened for psychiatric disorders using the follow-

ing instruments:

1. Prime MD PHQ (PHQ‐9) – The depression module of the self‐

administered Patient Health Questionnaire (PHQ), represents

the nine DSM‐IV depression criteria using nine items (APA,

2014) scored on a three‐point scale (0 = not at all to 3 = nearly

every day). Scores can range from 0 to 27 with higher scores

reflecting a greater symptom severity (each score of additional

five points up to 20 represents a cut‐point for mild, moderate,

moderately severe and severe depression, respectively) (Spitzer,

Kroenke, & Williams, 1999). The PHQ questionnaire has a good

agreement between PHQ diagnoses and those of independent

mental health professionals (for the diagnosis of any one or more

PHQ disorder, κ = 0.65; overall accuracy, 85%; sensitivity, 75%;

specificity, 90%), similar to the original Prime‐MD (administered

by clinician) (Spitzer, Williams, & Kroenke, 2009).

2. Generalized anxiety disorder scale (GAD‐7) – a seven item mea-

sure developed to diagnose generalized anxiety disorder and to
measure the severity of symptoms following DSM‐IV criteria

(Spitzer, Williams, & Kroenke, 2009). Each item is rated on a 0–3

scale relating to the frequency of anxiety symptoms over the last

two weeks (0 = “not at all” to 3 = “nearly every day”). Scores can

range from 0 to 21 with higher scores indicating a greater severity

of anxiety. Scores of 5, 10, and 15 are taken to represent mild,

moderate, and severe levels of anxiety. The original validation

study proposes that a cutoff score of 10 provides an optimal

trade‐off between sensitivity (89%) and specificity (82%) for a

diagnosis of GAD. The measure's reliability, construct validity,

and factorial validity have been established in the general popula-

tion (Löwe et al., 2008).
2.5 | Clinical data

1. Medical history questionnaire – a self‐report of life‐time diagnosis

of medical conditions. This questionnaire contains a list of the fol-

lowing common medical conditions: hypertension, liver disease,

heart disease, duodenal ulcer, migraine, herniated disc, arthritis,

fibromyalgia and depression.

2. Substance use questionnaire – a self‐administered questionnaire

of past year and life‐time history of substance use and substance

use disorders (including alcohol, cannabis, stimulants, hallucino-

gens and opioids).

2.6 | Statistical analyses

We explored rates of problematic opioid use according to each of the

questionnaires by calculating the portion of participants positively diag-

nosed by each questionnaire separately. Next, we examined the overlap

between questionnaires by calculating the proportion of participants

with problematic opioid use by all three questionnaires, two out of three

or just one of them. Assessing agreement between questionnaires in

rates of problematic opioid usewas conducted using the kappa statistic.

In order to detect sources of variance in diagnosis rates according

to the different questionnaires, we used an approach based on the fol-

lowing sets of analyses:
1. Simulated changes in diagnostic criteria. In order to explore the

importance of physical‐based criteria as a source of variance in

diagnoses rates according to the different questionnaires, we sim-

ulated a change in diagnostic criteria according to AUDADIS‐IV.

Since physical symptoms of tolerance and withdrawal are an

expected outcome of long‐term opioid therapy (Hojsted et al.,

2010; Koch & Hollt, 2008; O'Brien, Volkow, & Li, 2006; Portenoy,

1990) and since items addressing this issue are unique to

AUDADIS‐IV based criteria, we simulated omission of these phys-

ical‐based criteria and calculated rates of problematic use with

and without them. Following this criteria alternation we repeated

the evaluations of agreement using kappa statistic between the

three questionnaires and the altered AUDADIS‐IV based diagnos-

tic criteria.

2. Inter‐population sources of variance. Several risk factors for prob-

lematic use of prescription opioids have been previously
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described, including socio‐demographic factors, pain and drug‐

related factors, anxiety, depression, chronic pain, and alcohol

and substance use disorders (Liebschutz et al., 2010; Pergolizzi

et al., 2012; Pohl and Smith, 2012). In order to explore inter‐pop-

ulation based sources of variance, we compared rates of problem-

atic use according to each questionnaire across different socio‐

demographic, clinical and medical characteristics using chi‐square

tests and logistic regression analyses.

3. Items‐based sources of variance. The different questionnaires

contain content‐based congruent questions which differ from

one another in their architectural properties, including wording

and scoring. In order to evaluate the contribution of inter‐item

architectural differences to the variance in rates of problematic

opioid use according to the different questionnaires, we initially

assessed agreement between questions from different question-

naires based on content similarities using intra‐class correlation

coefficient (ICC) analyses, in order to confirm their congruency.

Next, we conducted a series of chi‐square tests for categorical

variables in order to analyze differences in positive response rates

to congruent items from different questionnaires. In order to com-

pare COMM scaled items to PC and AUDADIS‐IV dichotomous

items, we considered responses other than “never” (including

rarely, sometimes, often and very often) to COMM items as pos-

itive (i.e. comparable to “yes” in the other questionnaires). This

method allowed us to compare content‐based congruent items

from all three questionnaires using categorical tests. For example,

we compared rates of positive replies in response to the PC item

“an overwhelming concern about the drug's continued availabil-

ity”, and its content‐based congruent AUDADIS‐IV item “have

periods when you spend a lot of time making sure you always

had enough of a medicine or drug available?”

Data analyses were performed in the SPSS version 20.0 software

(SPSS Inc., Chicago, IL, 2011).
3 | RESULTS

3.1 | Discordance in diagnoses between
questionnaires

According to AUDADIS‐IV criteria 52.6% of prescription opioid users

qualified for problematic opioid use, compared to 28.7% and 17.1%

when using the COMM and PC, respectively. Among prescription opi-

oid users, 21.1% qualified for problematic opioid use according to two

out of the three questionnaires, and 8% qualified for problematic use

according to all three questionnaires (Figure 1).

3.2 | Sources of variance between questionnaires

3.2.1 | Architectural sources of inter‐instrument
discordance

All questionnaires showed a fair agreement level as assessed by Kappa's

measure of agreement. The best agreement was between PC and

COMM (κ = 0.253, p < 0.0001), followed by AUDADIS‐IV and COMM

(κ = 0.240, p < 0.0001), and PC and AUDADIS‐IV (κ = 0.207, p < 0.0001).
3.2.2 | Simulated changes in diagnostic criteria

Excluding physical symptoms of tolerance and withdrawal from

AUDADIS‐IV criteria did not substantially alter the prevalence of prob-

lematic opioid use according to this questionnaire. The exclusion of

these questions reduced rates of diagnoses according to AUDADIS‐

IV from 52.6% to 47.7%; the rate of participants diagnosed exclusively

according to AUDADIS‐IV declined to 22.1%, and the overlap with

COMM and PC in shared diagnoses rates decreased to 12.3% and

5.3%, respectively. The rate of participants qualifying for problematic

opioid use according to all three questionnaires remained 8%.

The level of agreement between AUDADIS‐IV criteria and the

altered AUDADIS‐IV criteria was excellent (κ = 0.873, p < 0.0001).

The level of agreement between the altered AUDADIS‐IV and both

COMM and PC remained fair and did not change substantially follow-

ing the simulated changes earlier (κ = 0.271, p < 0.0001 and κ = 0.211,

p < 0.0001, respectively).

3.2.3 | Sources of inter‐population variance

We found several factors which increased the odds of problematic opi-

oid use according to the different questionnaires. These included: cur-

rent anxiety or depression, a history of depression and a history of

alcohol use disorders (Table 1). Among participants diagnosed with

current depression 69.1%, 45.7% and 25.3% were diagnosed with

problematic opioid use according to AUDADIS‐IV, COMM and PC,

respectively; similar rates of problematic use between AUDADIS‐IV,

COMM and PC was found among those diagnosed with current anxi-

ety (71.5%, 50% and 27.3%, respectively) and among those who

reported a history of depression (67.4%, 52.6% and 33.3%, respec-

tively). Other socio‐demographic, clinical or medical variables did not

contribute significantly to the odds of problematic opioid use.

3.2.4 | Items‐based sources of variance

Six of 22 AUDADIS‐IV items (27%) are shared with PC; six of 17

COMM items (35%) are shared with PC; four of 22 AUDADIS‐IV items

(18%) are shared with COMM; two items are shared among all three

questionnaires.



TABLE 1 Odds ratio of receiving a diagnosis of problematic use of prescription opioids as diagnosed using three diagnostic criteria (The Alcohol
Use Disorder and Associated Disabilities Interview Schedule – Diagnostic and Statistical Manual of Mental Disorders – Fourth Edition [AUDADIS‐
IV], Current Opioid Misuse Measure [COMM], and Portenoy's Criteria [PC]), according to socio‐demographic and clinical variables

Pain patients using opioid prescription drugs (N = 551)

Problematic use of opioids
AUDADIS‐IV PC COMM

Odds ratio (95% CI) Sig. Odds ratio (95% CI) Sig. Odds ratio (95% CI) Sig.

Gender

Female 1 1 1

Male .998 (.711–1.400) .989 1.481 (.940–2.333) .091 1.371 (.941–1.997) .101

Employment status

Currently not working 1 1 1

Currently working .667 (.471–.944) .022 .650 (.402–1.052) .080 .679 (.458–1.006) .054

Current depressiona

No 1 1 1

Yes 3.053 (1.988–4.688) .000 2.709 (1.402–5.235) .003 5.292 (2.897–9.668) .000

Current anxietyb

No 1 1 1

Yes 2.501 (1.624–3.851) .000 2.464 (1.363–4.456 .003 4.013 (2.402–6.703) .000

DSM‐IV

No 1 1

Yes 4.790 (2.638–8.699) .000 2.901 (1.899–4.433) .000

PC

No 1 1

Yes 4.790 (2.638–8.699) .000 2.951 (1.823–4.777) .000

COMM

No 1 1

Yes 2.901 (1.899–4.433) .000 2.951 (1.823–4.777) .000

Substance use disorderc

Alcohol 3.288 (1.061–10.193) .039 10.016 (3.613–27.764) .000 9.870 (3.175–30.680) .000

Drugs 1.878 (.564–6.252) .304 .439 (.093–2.070) .298 1.637 (.506–5.296) .411

Medical condition

Hypertension 1.052 (.698–1.585) .810 1.500 (.847–2.656) .164 1.682 (1.035–2.732) .036

Liver disease 1.057 (.416–2.690) .907 .754 (.253–2.250) .613 1.067 (.385–2.956) .901

Heart disease 1.062 (.602–1.872) .835 1.528 (.661–3.531) .321 1.240 (.627–2.454) .537

Duodenal ulcer .876 (.537–1.428) .595 .649 (.354–1.187) .160 .880 (.512–1.514) .645

Migraine .622 (.410–.944) .026 1.083 (.638–1.837) .769 .919 (.582–1.451) .716

Herniated disc .797 (.551–1.153) .228 .972 (.591–1.597) .910 .812 (.529–1.246) .340

Arthritis .751 (.494–1.144) .182 .694 (.406–1.185) .181 .752 (.471–1.203) .235

Fibromyalgia .892 (.547–1.455) .647 1.087 (.595–1.986) .786 .512 (.309–.847) .009

Depression .468 (.302–.727) .001 .247 (.147–.413) .000 .266 (.170–.417) .000

aCurrent depression as measured by the Prime MD PHQ (PHQ‐9) questionnaire.
bCurrent anxiety as measured by the Generalized Anxiety Disorder scale (GAD‐7) questionnaire.
c“Substance use disorder” is a self‐report of life‐time history of alcohol or drug use disorders.
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Congruent questions shared by all three questionnaires explore two

important domains of problematic opioid use: worrying about drug avail-

ability and dose escalation. Congruent questions shared by PC and

AUDADIS‐IV explore the following three domains of prescription drug

problematic use: desire for the drug, continued use despite significant

side effects, and arrests because of drug use. Congruent questions shared

by PC and COMM explore the following three domains of problematic

opioid use: use of drugs for the treatment of symptoms other than pre-

scribed, manipulation of the medical system in order to obtain drugs,

and obtaining drugs from unauthorized sources. Congruent questions
within AUDADIS‐IV and COMM explore the following two domains of

problematic opioid use: problems in important life domains and responsi-

bilities, and having arguments with other people. Table 2 presents corre-

lations between congruent questions among the different questionnaires.

The majority of pairs of content‐based congruent questions from

different questionnaires rated high in agreement, as assessed using

ICC, indicating similarities in participants' overall responses to them.

However, participants responded inconsistently to specific congruent

questions (Table 3). For example, AUDADIS‐IV item “Often use a med-

icine or drug in larger amounts or for a much longer period than you



TABLE 2 Intra‐class correlation coefficient (ICC) assessment of agreement between content‐based congruent questions among different ques-
tionnaires (the Alcohol Use Disorder and Associated Disabilities Interview Schedule – Diagnostic and Statistical Manual of Mental Disorders –
Fourth Edition [AUDADIS‐IV], Current Opioid Misuse Measure [COMM], and Portenoy's Criteria [PC])

Pain patients using opioid prescription drugs (N = 551)

PC item (number) COMM item (number) ICC (2,2) average measure Sig.

Overwhelming concern about the drug's
continued availability (2)

In the past 30 days, how much of your time was
spent thinking about opioid medications (having
enough, taking them, dosing schedule, etc.)? (6)

.223 .002

Unsanctioned dose escalation (3a) In the past 30 days, how often have you had to
take more of your medication than prescribed?
(14)

.477 .000

Use of drugs to treat symptoms not
targeted by therapy (3c)

In the past 30 days, how often have you used your
pain medicine for symptoms other than for pain
(e.g. to help you sleep, improve your mood, or
relieve stress)? (16)

.362 .000

Manipulation of the treating physician or
medical system for the purpose of
obtaining additional drug (4a)

In the past 30 days, how often have you had to go
to someone other than your prescribing
physician to get sufficient pain relief from
medications? (i.e. another doctor, the Emergency
Room, friends, street sources) (3)

.246 .000

Acquisition of drugs from other medical
sources or from non‐medical sources (4b)

In the past 30 days, how often have you needed to
take pain medications belonging to someone
else? (9)

.107 .092

Acquisition of drugs from other medical
sources or from non‐medical sources (4b)

In the past 30 days, how often have you borrowed
pain medication from someone else? (15)

.110 .086

AUDADIS‐IV item (number) COMM item (number) ICC (2,2) average measure Sig.

Have a period when you spent a lot of
time making sure you always had
enough of a medicine or drug available? (13)

In the past 30 days, how much of your time was
spent thinking about opioid medications (having
enough, taking them, dosing schedule, etc.)? (6)

.146 .000

Often use a medicine or drug in larger
amounts or for a much longer period
than you meant to? (11)

In the past 30 days, how often have you had to
take more of your medication than prescribed?
(14)

.337 .000

Have job or school troubles as a result of
your medicine or drug use – like missing
too much work, not doing your work
well, being demoted or losing a job, or
being suspended, expelled or dropping out of school? (4)

In the past 30 days, how often do people complain
that you are not completing necessary tasks? (i.e.
doing things that need to be done, such as going
to class, work or appointments) (2)

.046 .298

Have a period when your medicine or
drug use or your being sick from
your medicine or drug use often
interfered with taking care of your
home or family? (5)

In the past 30 days, how often do people complain
that you are not completing necessary tasks? (i.e.
doing things that need to be done, such as going
to class, work or appointments) (2)

.156 .027

Have arguments with your spouse,
boyfriend/girlfriend, family, or
friends as a result of your medicine
or drug use?(1)

In the past 30 days, how often have
you been in an argument? (7)

.307 .000

AUDADIS‐IV item (number) PC item (number) ICC (2,2) average measure Sig.

Felt a desire to use more drugs during the day (17) An intense desire for the drug (1) .374 .000

Have a period when you spent a lot of time making sure you
always had enough of a medicine or drug available (13)

overwhelming concern about the drug's
continued availability (2)

.510 .000

Often use a medicine or drug in larger amounts
or for a much longer period than you meant to (11)

Unsanctioned dose escalation (3a) .540 .000

Continue to use a medicine or drug even though it was
making you feel depressed, uninterested in things, or
suspicious or distrustful of other people (16a)

Continued dosing despite significant
side effects (3b)

.355 .000

Continue to use a medicine or drug even though you knew
it was causing you a health problem or making a health
problem worse (16b)

Continued dosing despite significant
side effects (3b)

.514 .000

Get arrested, get held at a police station or have any other
legal problems because of your medicine or drug use (9)

Drug‐related arrests (4c) .638 .000
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meant to” had a fair agreement with COMM item “In the past 30 days,

how often have you had to take more of your medication than pre-

scribed?” (ICC (2,2) = 0.337, p < 0.0001). However, the positive

response (i.e. responses other than “never”) rates significantly differed

(χ2(4,551) = 41.814, p < 0.0001) (examples provided in Figures 2 and 3).
4 | DISCUSSION

In this study we explored the sources of variance that contribute to

discordant rates of problematic use of prescription opioids among

chronic pain patients using different questionnaires. We found that



TABLE 3 Differences in response rates to content‐based congruent questions from three diagnostic criteria (The Alcohol Use Disorder and
Associated Disabilities Interview Schedule – Diagnostic and Statistical Manual of Mental Disorders – Fourth Edition [AUDADIS‐IV], Current Opioid
Misuse Measure [COMM], and Portenoy's Criteria [PC])

PC item (number) N Percent COMM item (number) N Percent Sig.

overwhelming concern about the drug's
continued availability (2)

In the past 30 days, how much of your
time was spent thinking about opioid
medications (having enough, taking
them, dosing schedule, etc.)? (6)

No 275 49.9 Never 455 82.6

Yes 276 50.1 Rarely 47 8.5

Sometimes 22 4

Often 5 0.9

Very Often 22 4 .008

Unsanctioned dose escalation (3a) In the past 30 days, how often have you
had to take more of your medication
than prescribed? (14)

No 438 79.5 Never 479 86.9

Yes 113 20.5 Rarely 22 4

Sometimes 28 5.1

Often 7 1.3

Very Often 15 2.7 .000

Use of drugs to treat symptoms not
targeted by therapy (3c)

In the past 30 days, how often have you
used your pain medicine for symptoms
other than for pain (e.g. to help you
sleep, improve your mood, or relieve
stress)? (16)

No 460 83.5 Never 487 88.4

Yes 91 16.5 Rarely 27 4.9

Sometimes 12 2.2

Often 6 1.1

Very Often 19 3.4 .000

Manipulation of the treating physician or
medical system for the purpose of
obtaining additional drug (4a)

In the past 30 days, how often have you
had to go to someone other than your
prescribing physician to get sufficient
pain relief from medications? (i.e.
another doctor, the Emergency Room,
friends, street sources) (3)

No 516 93.6 Never 500 90.7

Yes 35 6.4 Rarely 21 3.8

Sometimes 14 2.5

Often 8 1.5

Very Often 8 1.5 .000

Manipulation of the treating physician or
medical system for the purpose of
obtaining additional drug (4a)

In the past 30 days, how often have you
had to visit the Emergency Room? (17)

No 516 93.6 Never 497 90.2

Yes 35 6.4 Rarely 37 6.7

Sometimes 9 1.6

Often 5 0.9

Very Often 3 0.5 .007

Acquisition of drugs from other medical
sources or from non‐medical sources
(4b)

In the past 30 days, how often have you
needed to take pain medications
belonging to someone else? (9)

No 539 97.8 Never 524 95.1

Yes 12 2.2 Rarely 10 1.8

Sometimes 5 0.9

Often 4 0.7

Very Often 8 1.5 .005

(Continues)
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TABLE 3 (Continued)

PC item (number) N Percent COMM item (number) N Percent Sig.

Acquisition of drugs from other medical
sources or from non‐medical sources
(4b)

In the past 30 days, how often have you
borrowed pain medication from
someone else? (15)

No 539 97.8 Never 530 96.2

Yes 12 2.2 Rarely 7 1.3

Sometimes 5 0.9

Often 6 1.1

Very Often 3 0.5 .008

AUDADIS‐IV item (number) N Percent COMM item (number) N Percent Sig.

Have a period when you spent a lot of
time making sure you always had
enough of a medicine or drug
available? (13)

In the past 30 days, how much of your
time was spent thinking about opioid
medications (having enough, taking
them, dosing schedule, etc.)? (6)

No 393 71.3 Never 455 82.6

Yes 158 28.7 Rarely 47 8.5

Sometimes 22 4

Often 5 0.9

Very Often 22 4 .000

Often use a medicine or drug in larger
amounts or for a much longer period
than you meant to? (11)

In the past 30 days, how often have you
had to take more of your medication
than prescribed? (14)

No 433 78.6 Never 479 86.9

Yes 118 21.4 Rarely 22 4

Sometimes 28 5.1

Often 7 1.3

Very Often 15 2.7 .000

Have job or school troubles as a result of
your medicine or drug use – like
missing too much work, not doing
your work well, being demoted or
losing a job, or being suspended,
expelled or dropping out of school? (4)

In the past 30 days, how often do people
complain that you are not completing
necessary tasks? (i.e. doing things that
need to be done, such as going to class,
work or appointments) (2)

No 424 82.5 Never 367 71.4

Yes 90 17.5 Rarely 34 6.6

Sometimes 48 9.3

Often 23 4.5

Very Often 42 8.2 .452

Have a period when your medicine or
drug use or your being sick from your
medicine or drug use often interfered
with taking care of your home or
family? (5)

In the past 30 days, how often do people
complain that you are not completing
necessary tasks? (i.e. doing things that
need to be done, such as going to class,
work or appointments) (2)

No 210 40.5 Never 370 71.4

Yes 308 59.5 Rarely 34 6.6

Sometimes 48 9.3

Often 23 4.4

Very Often 43 8.3 .020

Have arguments with your spouse,
boyfriend/girlfriend, family, or friends
as a result of your medicine or drug
use? (1)

In the past 30 days, how often have you
been in an argument? (7)

No 448 86.5 Never 375 72.4

Yes 70 13.5 Rarely 60 11.6

Sometimes 40 7.7

Often 15 2.9

(Continues)
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TABLE 3 (Continued)

PC item (number) N Percent COMM item (number) N Percent Sig.

Very Often 28 5.4 .000

More than once want to stop or cut
down on using any of these medicines
or drugs? (10a)

In the past 30 days, how often have you
been worried about how you're
handling your medications? (10)

No 145 26.3 Never 459 83.3

Yes 406 73.7 Rarely 31 5.6

Sometimes 27 4.9

Often 15 2.7

Very Often 19 3.4 .962

PC item (number) N Percent AUDADIS‐IV item (number) N Percent Sig.

An intense desire for the drug (1) A desire to use more drugs during the day
(17)

No 325 59 No 469 85.1

Yes 226 41 Yes 82 14.9 .000

Overwhelming concern about the drug's
continued availability (2)

Have a period when you spent a lot of
time making sure you always had
enough of a medicine or drug available?
(13)

No 275 49.9 No 393 71.3

Yes 276 50.1 Yes 158 28.7 .000

Unsanctioned dose escalation (3a) Often use a medicine or drug in larger
amounts or for a much longer period
than you meant to (11)

No 438 79.5 No 433 78.6

Yes 113 20.5 Yes 118 21.4 .000

Continued dosing despite significant side
effects (3b)

Continue to use a medicine or drug even
though it was making you feel
depressed, uninterested in things, or
suspicious or distrustful of other people
(16a)

No 478 86.8 No 425 77.1

Yes 73 13.2 Yes 126 22.9 .000

Continued dosing despite significant side
effects (3b)

Continue to use a medicine or drug even
though you knew it was causing you a
health problem or making a health
problem worse (16b)

No 478 86.8 No 409 74.2

Yes 73 13.2 Yes 142 25.8 .000

Drug hoarding or sales (4c) Get arrested, get held at a police station
or have any other legal problems
because of your medicine or drug use
(9)

No Yes 512 7 98.7 1.3 No Yes 505 14 97.3 2.7 .000
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prevalence rates varied substantially based on the three question-

naires used. However, each of these questionnaires overlapped par-

tially with others; 53%, 79%, and 93% of the participants who were

identified with problematic opioid use according to AUDADIS‐IV,

COMM and PC, respectively, were also identified as such by an

additional questionnaire. Only 8% of our sample was identified with

problematic opioid use according to all three questionnaires. Simulat-

ing elimination of criteria regarding physical symptoms of tolerance

and withdrawal from AUDADIS‐IV based questionnaire did not sub-

stantially alter these results or the level of agreement between the

modified AUDADIS‐IV and both COMM and PC. An examination

of potential sources of variance indicated that questions'
architecture (including wording and scoring), and some inter‐

population differences, contribute greatly to differences in diagnoses

rates between questionnaires.

Utilization of different assessment tools commonly yields variance

in results. For example, discordance in diagnoses rates between

different questionnaires was found in alcohol use disorders (Mewton,

Slade, McBride, Grove, & Teesson, 2011), tobacco dependence

(Mwenifumbo & Tyndale, 2010) and other psychiatric disorders such

as depression (Maske et al., 2016) and eating disorders (Segura‐Garcia

et al., 2015). In the context of problematic opioid use, discordance in

diagnoses rates using different questionnaires was found in several

previous studies. Hojsted et al. (2010) compared diagnoses rates of



FIGURE 2 Differences in response rates to
content‐based congruent questions from
Portenoy's Criteria (PC; X axis) and the
Current Opioid Misuse Measure (COMM;
represented in bars), which refer to
manipulation of the medical system in order to
obtain opioids

FIGURE 3 Differences in response rates to
content‐based congruent questions from the
Alcohol Use Disorder and Associated
Disabilities Interview Schedule – Diagnostic
and Statistical Manual of Mental Disorders –
Fourth Edition (AUDADIS‐IV; X axis) and the
Current Opioid Misuse Measure (COMM;
represented in bars), which refer to worrying
about drug availability
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opioid dependence among chronic pain patients using ICD‐10 criteria

as opposed to PC. Diagnoses rates according to PC (19.3%) were sim-

ilar to those found in our study (17.1%) and were higher than those

found according to ICD‐10 (14.4%). The authors concluded that PC

seems appropriate for diagnosing addiction in opioid treated pain

patients, and seems to be more sensitive and specific than ICD‐10

for this purpose (Hojsted et al., 2010). It is possible that its sensitivity

and specificity lead to similarities in diagnoses rates across different

samples. Discordance in diagnoses rates was also demonstrated in a

longitudinal two‐year prospective cohort study conducted by
Degenhardt et al. (2015). In their study the application of DSM‐5

criteria produced much higher estimates of prescription opioid use

disorders (20.8%), compared with DSM‐IV (8.9%), ICD‐10 (8.5%) and

ICD‐11 (9.9%), which all produced similar prevalence rates of depen-

dence. Though we would expect that rates of opioid use disorder

would be substantially greater than those of DSM‐IV dependence

(since DSM‐5 “use disorder” includes DSM‐IV abuse and dependence

combined), this was not the case. Moreover, the other questionnaires

used produce substantially lower prevalence rates of opioid use disor-

ders compared to our study. These differences in results may be
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explained by differences in study design; while our sample was

assessed directly using three questionnaires, Degenhardt et al. (2015)

used an indirect diagnosing approach whereby data regarding opioid

use was collected from their sample using the Composite International

Diagnostic Interview, and then patients were categorized as having

opioid use disorders by each set of diagnostic criteria.

It should be acknowledged that these three questionnaires

measure different, though partially overlapping, phenomena. The

AUDADIS‐IV is a diagnostic checklist which includes both physical

and behavioral features of addiction (APA, 1994; Zacny et al., 2003),

but not specifically intended for this patient population; PC is a set

of criteria for diagnosing addiction in the context of patients taking

opioids for chronic pain (Portenoy, 1990), and COMM measures aber-

rant drug‐related behaviors in patients during opioid treatment using

social, emotional, and functional features (Butler et al., 2007). Hence,

these are not fully overlapping concepts. Furthermore, it is important

to take into consideration that respondents interpret questions in the

context of the overall questionnaire, and they assume that adjacent

questions are meaningfully related to one another (Schwarz, 2015).

Thus, in the context of different questionnaires, it is possible that even

individual questions which measure similar constructs may receive

different rates of positive responses. This, in addition to specific differ-

ences in time‐frames, wording of questions and response alternatives,

may have a substantial contribution to the variance in positive replies

to specific questions and overall rates of problematic opioid use as

seen in the different questionnaires.

Accordingly, in this study we addressed “problematic use” as the

common theme underlying these different constructs. Results indicate

that even when overlapping and similar constructs are measured, the

attempt to measure them using different questionnaires yields differ-

ent responses based on the specific questionnaires used and ques-

tions' construction (e.g. wording, time‐frame, etc.). Further analysis of

possible sources of discordance between positive rates of problematic

use according to the three questionnaires revealed that some inter‐

population characteristics, such as differences in rates of depression,

anxiety and alcohol dependence, additionally contribute to the odds

of problematic opioid use. Moreover, rates of problematic opioid use

were greater among those suffering from any of these three disorders.

This finding is expected given that previous studies demonstrated that

individuals suffering from depression (Hojsted et al., 2010; Maremmani

et al., 2007) and anxiety (Martins, Keyes, Storr, Zhu, Chilcoat, 2009;

Wilsey et al., 2008) are at increased risk of substance abuse, including

opioid misuse. A strong association was also established between

problematic opioid use and prior alcohol abuse (Ives et al., 2006;

Liebschutz et al., 2010; Turk, Swanson, & Gatchel, 2008). Neverthe-

less, given the relatively stable proportions between diagnostic rates

according to the different questionnaires among these sub‐

populations, it seems the contribution of these inter‐population vari-

ables to the general variance between questionnaires is limited.

In efforts to detect and refine the sources of variance between

prevalence of problematic opioid use according to the different ques-

tionnaires, we simulated exclusion of physical symptoms criteria, which

did not substantially alter results. Both tolerance and withdrawal phys-

ical symptoms are common among chronic pain patients treated with

opioids (Hojsted et al., 2010; Portenoy, 1996), yet these symptoms
are neither crucial nor necessary for diagnosing problematic opioid

use. Approximately 90% of the participants who were initially identi-

fied with problematic opioid use according to AUDADIS‐IV based

criteria continued to meet diagnostic criteria after eliminating criteria

regarding physical symptoms. This finding is in line with Savage et al.

(2003) who propose the fundamental concept that addiction is distinct

from physical dependence and tolerance, and suggest that in the con-

text of prescription opioid treatment for chronic pain, problematic use

should be viewed primarily using psychological and behavioral symp-

toms (Portenoy, 1990). Accordingly, it seems the focus of attention

when monitoring chronic pain patients undergoing opioid treatment

should be shifted to the psychological and behavioral components of

problematic use.

Ultimately, our results demonstrated that the construction of

questions in the various assessment tools contributed substantially to

variance between questionnaires. This is in line with findings indicating

that in self‐administered questionnaires the veracity of respondents'

replies is influenced by characteristics of the questions, including

wording, format of the response alternatives, and the context in which

they are presented (Del Boca & Noll, 2000; Schwarz, 1999, 2015). In

our study, the following architectural components may have contrib-

uted to the variance in response rates to content‐based congruent

questions from different questionnaires.

Time‐frame differences refer to the contribution of the time‐frame

referred to by questionnaire to the variance in response rates to con-

tent‐based congruent questions. While AUDADIS‐IV based criteria

refer to the past 12 months (Grant et al., 2001), COMM criteria refer

to the past 30 days (Butler et al., 2007) and PC refer to the past in gen-

eral (Portenoy, 1990). Naturally, when questions refer to longer time

periods there is a greater chance of criterion positive reply. Accordingly,

in PC and AUDADIS‐IV questionnaires the respondent is more likely to

reply positively (as they reflect longer periods of time) compared to the

COMM. For example, among those who replied “yes” to PC item

“Manipulation of the treating physician or medical system for the pur-

pose of obtaining additional drug” there was a majority who replied

“never” to COMM item “In the past 30 days, how often have you had

to go to someone other than your prescribing physician to get sufficient

pain relief frommedications? (i.e. another doctor, the Emergency Room,

friends, street sources)”. It is possible that current (past 30 days) behav-

iors are different than behaviors in the distant past, and thereby similar

content‐based questions yield different rates of positive answers.

It is reasonable to assume that time‐based differences (lifetime/

12 months/30 days) may have a central contribution to discordant

rates, as one would expect that the percentage of positive replies to

content‐based congruent questions with a 30‐day time‐frame would

be lower than that with a 12‐month time‐frame, which would in turn

be lower than those questionnaires with a lifetime time‐frame. How-

ever, our results imply that this is not always the case and that addi-

tional factors, including wording, response alternatives and the

construct of the specific tool is intended to measure, are important

as well. For example, in response to COMM item “In the past 30 days,

how often have you been in an argument?” (30 days interval), nearly

28% of our sample provided positive responses ranging from rarely

to very often, whereas only 13.5% replied positively to the congruent

AUDADIS‐IV item “Have arguments with your spouse, boyfriend/
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girlfriend, family, or friends as a result of your medicine or drug use?”

(12 months interval). Hence, the time interval defined by these ques-

tionnaires cannot serve as a sufficient explanatory of the differences

in positive reply rates. Instead, these discordant rates could be better

explained by differences in wording of items, their specificity and for-

mat of answer alternatives, as further discussed later.

It seems that Specificity differences, meaning the extent to which

the question is detailed and includes examples aimed to clarify the

question's intent, may have also contributed to the inconsistency in

subjects' replies. Prima facie, COMM seems to be relatively specific,

as five out of its 17 items include clarifying examples, whereas only

one AUDADIS‐IV item and none of PC items include examples.

However, in other cases AUDADIS‐IV items are more specific than

the congruent COMM items. For example, the following AUDADIS‐

IV item: “Had periods when you spent a lot of time making sure

you always had enough of a medicine or drug available?” may be

compared to the congruent PC item “overwhelming concern about

the drug's continued availability” and COMM item: “In the past 30

days, how much of your time was spent thinking about opioid

medications (having enough, taking them, dosing schedule, etc.)?”

The latter provides a larger variety of possible situations which apply

to this item, and therefore a respondent who replied negatively to

AUDADIS‐IV item may respond otherwise to the congruent COMM

item. In this manner, the inclusion of examples and details in the

question can contribute to an increase or decrease in positive replies

to specific questions.

An additional source of variance in positive response rates to an

item is due to Wording differences, the contribution of the wording or

presence of words which may be perceived in a less favorable fashion,

and as a result to bias responses (Del Boca & Noll, 2000; Schwarz,

1999). For example, PC item “Manipulation of the treating physician

or medical system for the purpose of obtaining additional drug”,

received substantially lower rates of positive replies from participants

identified with problematic opioid use compared to positive replies

(any reply other than “never”) in response to the congruent COMM

item “In the past 30 days, how often have you had to go to someone

other than your prescribing physician to get sufficient pain relief from

medications? (i.e. another doctor, the Emergency Room, friends, street

sources)”. These differences in positive response rates may be partly

due to social desirability, which is the tendency on the part of the

respondents to present themselves in a favorable light, regardless of

their true feelings or behaviors (Crowne & Marlowe, 1964), by

distorting their self‐reports as a function of the perceived acceptability

of the behavior in question (Edwards, 1957; Podsakoff, MacKenzie,

Lee, & Podsakoff, 2003). Accordingly, it is possible that the word

“manipulation” in PC item is perceived as negatively charged for some,

and therefore received relatively less positive responses. In contrast,

the phrase “had to” in the congruent COMM item may imply to a

reduced responsibility and therefore perceived as more favorable,

and as a result received more positive replies.

The three questionnaires also differ significantly in their format of

possible answers. PC and AUDADIS‐IV items have two possible replies

– yes/no, while answers to items included in the COMM are graded in

a Likert scale of zero to four. Our findings suggest that a “no” response

(to PC or AUDADIS‐IV) was not necessarily comparable to a “never”
response (COMM), and that when interacting with the question's

wording and especially with the time‐frame of the question, the num-

ber and format of possible answers to specific items may contribute to

differences in response patterns to content‐based congruent ques-

tions in the three questionnaires. Ultimately, differences in scoring

and in the time‐frame the item refers to may affect the ability of the

respondent to recall specific information in a specific time‐frame (Del

Boca & Noll, 2000).

Though the earlier construct‐based differences were found to

contribute greatly to the discordance in positive rates of problematic

opioid use according to the different questionnaires, our study design

did not allow us to measure their relative contribution to the variance

or their interaction with each other. Therefore, we were unable to

determine which individual construction feature has a greater contri-

bution to the discordance in results. A few limitations of the study

are notable. It is important to mention the relatively low response rate

in the current study (57%), which is lower than the expected response

rate in the field of addiction and not reaching the recommended rate of

70% (Bowling, 1997). However, this relatively low response rate may

be due to the tendency of a patients to provide incorrect information

regarding current non‐medical drug use (Berndt, Maier, & Schutz,

1993; Del Boca & Noll, 2000; Fishbain, Cutler, Rosomoff, & Rosomoff

1999), and to avoid sincere replies regarding drug‐related aberrant

behaviors when asked about them by their medications and prescrip-

tions providers (Del Boca & Noll, 2000). In addition, data pertaining

to problematic opioid use in this study was obtained using a limited

number of three specific questionnaires. It should be taken into consid-

eration that other addiction assessment tools are available, such as

ICD‐10 (WHO, 1992), ABC (Wu et al., 2006), PDUQ (Compton et al.,

1998), etc. Finally, risk factors for prescription opioid misuse among

chronic opioid therapy patients are dynamic as a function of disease

progression, tolerance, changes in pain quality, mental health,

comorbidities, other drug therapies or drug interactions, and changes

in patients' lifestyle (Pergolizzi et al., 2012). In our study we examined

only some of these risk factors as possible contributors to the variance

in diagnoses rates, while others may have some contribution as well.

Given the fact that we conducted a cross‐sectional study, we were

unable to assess the effect of these factors over time.

Nevertheless, this study presents important findings regarding

tools for identifying problematic opioid use among chronic pain

patients. The findings of the present study illustrate and stress

strengths and limitations of the AUDADIS‐IV, COMM and PC in a

population of adults suffering from chronic pain. In addition, our

findings highlight the importance of the construction of questions,

including the type, wording and scoring, that assemble different

questionnaires used for detecting problematic opioid use, and its sig-

nificance to the variance in different questionnaires' functionality.

These are all important for further developing better and more reliable

tools for diagnosing problematic opioid use among individuals with

chronic pain.
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