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Abstract
The purpose of this systematic review was to summarize and critically appraise research
developing or validating instruments to assess patient-reported safety, efficacy and/or misuse in
ongoing opioid therapy for chronic pain. Our search included the following datasets: OvidSP
MEDLINE (1946 --August 2012), OvidSP PsycINFO (1967 – August 2012), Elsevier Scopus
(1947 – August 2012), OvidSP HaPI (1985 -- August 2012) and EBSCO CINAHL (1981 –
August 2012). Eligible studies were published in English and pertained to adult, non-surgical/
interventional populations. Two authors independently assessed inclusion criteria. Each study was
evaluated by two authors to assess the sources and content of items, types of psychometric tests,
their results and quality of diagnostic accuracy testing, when applicable. Of 1874 citations found
in the initial search, we identified 14 studies meeting our inclusion criteria, describing nine
different instruments. Individual items were derived from surveys of content experts, literature
reviews and adapted non-patient-reported items. Misuse-related items were most prevalent
(60/144; 42%), followed by safety (47/144; 33%), with efficacy having the fewest items (17/144;
12%). The studies employed a wide variety of psychometric tests, with most demonstrating
statistical significance, but several potential sources of bias and generalizability limitations were
identified. Lack of testing in clinical practice limited assessment of feasibility. The dearth of
safety and efficacy items and lack of testing in clinical practice demonstrates areas for further
research.
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Introduction
The challenges facing patients and providers in managing ongoing opioid analgesic therapy
for chronic pain are complex. Benefit of long-term opioid therapy, for which there are scant
data to guide providers,[22] must be balanced against myriad potential undesired outcomes
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including safety concerns, ranging from mild toxicities to overdose and death [42];
inadequate efficacy, which may mean continued patient suffering and unwarranted exposure
to toxicities; and misuse of these potent medications. To help patients and providers
navigate these challenges and optimize therapy, experts advise a strategy of frequent re-
assessment of safety, efficacy and misuse in patients on opioids to inform treatment
decisions.[7; 39] To date, however, there is no widely-accepted instrument or protocol to
facilitate this monitoring strategy.

The strategies for monitoring various aspects of opioid therapy can be divided into those that
rely on patient report, for example asking patients about side effects and therapeutic effects,
and those that do not, for example observing a patient for somnolence, performing urine
drug testing or querying a prescription monitoring database for evidence of multiple
prescribers. While the latter strategies are important for high quality clinical care, in this
review, we solely focus on instruments that collect patient-reported data since non-patient
reported measures have been recently reviewed elsewhere.[31; 37] Additionally, we
recognize that patient report is the foundation of monitoring the impact of pain treatment
[15] and acknowledge the increasing emphasis on patient reported outcomes in assessing
quality of care.[6; 12] As such, the current study was designed to systematically review the
psychometric development and testing of patient-reported instruments assessing safety,
efficacy and misuse of opioids and, when possible, to assess the operating characteristics of
these instruments compared to a reference standard assessment. This review addresses a
void in the literature as previous reviews have included only instruments assessing risk of or
current misuse.[8; 28; 41]

Methods
Identification of Studies

We identified studies by searching electronic databases, scanning bibliographies of included
studies, contacting leaders in the field and searching consensus clinical guidelines for
potentially relevant instruments missed in the initial search. The search strategy was applied
to OvidSP MEDLINE (1946 to August, 2012), OvidSP PsycINFO (1967 to August, 2012),
Elsevier Scopus (1947 to August, 2012), OvidSP HaPI (1985 to August, 2012) and EBSCO
CINAHL (1981 to August, 2012) with the last search occurring on August 22, 2012. The
full electronic search strategy for OvidSP MEDLINE is presented in Appendix 1.

We included studies that developed or validated an instrument designed to assess patient-
reported safety, efficacy or misuse of opioids in ongoing therapy. We excluded studies not
published in English; that involved non-human subjects; that did not study adults 18 and
older; or that were related to perioperative or interventional opioid treatment since such
clinical scenarios involve markedly different safety, efficacy and misuse considerations.
Further, we excluded studies that were not related to opioid treatment for chronic pain; that
did not study a domain of interest (i.e. safety, efficacy or misuse); or that did not provide
data on development or validation. Additionally, we excluded studies of instruments
assessing risk of safety, efficacy or misuse prior to opioid treatment and instruments
employing non patient-reported items exclusively. We did not exclude any articles based on
study design. Two authors (WB and EE) independently evaluated the abstract of each study
and, when necessary, the full text, to determine inclusion; discrepancies were resolved by
consensus.

Data extraction
We developed a data extraction instrument based on models from other systematic reviews
and standards in the field for psychometric and diagnostic instruments.[10; 11; 13; 14; 17;
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21; 35; 43] Three data extractors with clinical and health services research backgrounds
piloted the data extraction sheet using two randomly-chosen studies included in the
systematic review. After the piloting phase, the research team met to discuss difficulties with
the extraction instrument, to clarify questions prompted by the piloted studies, and to
compare extracted data. This process helped refine the study aims, created consensus among
the data extractors and prompted minor modifications to the data extraction instrument.
Once the data extraction instrument was finalized, the two piloted studies were returned to
the pool for re-review. Subsequently, after each pair of randomly assigned raters completed
two extractions, the first author compared data extracted. Differences were presented to
raters to resolve by consensus.

Extraction variables
The complete list of extraction variables and definitions is available in Appendix 2. Further
detail on some of the extraction variables is provided below.

Source(s) and development of items—We compiled data on how items were
identified or, when applicable, the process by which they were modified from other
instruments or created de novo. One method of item development, assessment of response
processes, defined as reviewing the actions or thought processes of respondents,[10] was
also considered a test of construct validity (see below).

Categorization of items—We categorized the content area of each item based on
whether it directly elicited information about the patient’s own experience taking opioids.
Safety-related items covered adverse effects, side effects and toxicities; efficacy related
items covered benefit of the medication in terms of, for example, pain intensity or functional
status; and misuse-related items pertained to using the medication other than how it was
prescribed including co-use of illicit substances and/or alcohol and more severe compulsive
use characteristics of addiction. Items assessing content pertaining to limitations other than
the patient’s current experience taking the medication--for example, a patient’s history of
addiction, a patient’s family history of addiction or a patient’s anger or emotional lability--
were categorized as ‘other’.

Assessment of study and instrument quality—We assessed quality of the studies
and instruments across five criteria: (1) categories of psychometric testing performed across
all studies of each instrument; (2) results of reliability and validity testing; (3) risk of bias;
(4) generalizability to general medical practice settings; and (5) clinical utility. We evaluated
the categories of psychometric testing—defined in Appendix II--by comparing testing done
on each instrument to a checklist adapted from expert recommendations [10; 13; 14]
including the following six categories of tests: (1) test-retest reliability; (2) validity testing
based on content; (3) response processes; (4) internal structure (internal consistency,
dimensionality); (5) relationship to other variables (responsive, discriminative, criterion, and
predictive validity) and (6) diagnostic accuracy. We categorized results of the psychometric
testing as “robust” if statistical analyses of all psychometric testing were significant
and ”equivocal” if they were not.

We assessed risk of bias and generalizability using the Quality Assessment of Diagnostic
Accuracy Studies (QUADAS-2) tool.[21; 43] The QUADAS-2 is designed to guide
reviewers in evaluating risk of bias (categorized as ”low” or ”high”), and generalizability
limitations, (categorized as ”no” or ”yes”) - with respect to patient selection, conduct and
interpretation of the candidate test, conduct and interpretation of the reference standard and
patient flow and timing. Our frame of reference for generalizability was to general medical
settings where the majority of opioids are prescribed. Some studies did not employ tests of
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diagnostic accuracy or use a reference standard comparison related QUADAS-2 items were
listed as ”not applicable” in those instances.

We assessed clinical utility based on whether the instrument had safety, efficacy and
misuse-related items (yes or no); and whether it was demonstrated to be feasible in clinical
practice; or, if feasibility was not tested, whether it was likely to be feasible in clinical
practice, as judged by the reviewers (yes or no). Brief instruments that required limited
scoring and were easily interpretable were considered feasible. Two yes answers equated to
high clinical utility; fewer than 2 yes answers equated to equivocal clinical utility.

Results
We identified 14 studies [1–5; 9; 18; 24; 27; 30; 32; 33; 36; 38] meeting the inclusion
criteria describing the development or validation of 9 different instruments (Figure 1); four
instruments were tested in more than one study. The kappa statistic for agreement on
inclusion vs. exclusion was 0.92, indicating high inter-rater agreement.

Study and instrument characteristics (Table 1)
Detailed descriptions of all studies meeting inclusion criteria are provided in Table 1.
Regarding the stated purpose of the instruments, one sought to assess safety, efficacy and
misuse of prescribed opioids: the Pain Assessment and Documentation Tool (PADT) [30];
three aimed to assess one aspect of safety – opioid-induced constipation: the Bowel Function
Index (BFI) [32; 33], the Patient Assessment of Constipation Symptoms (PAC-SYM) [36],
and the Bowel Function Diary (BF-Diary) [5]; four explicitly targeted misuse: the Current
Opioid Misuse Measure (COMM) [3; 4; 24]; the Prescription Drug Use Questionnaire-
patient version (PDUQ-p) [1; 9]; the modified Pain Medication Questionnaire (mPMQ) [27]
and the Prescription Opioid Misuse Index (POMI) [18]; and one aimed to assess patients’
perceived difficulties with opioid therapy: the Prescribed Opioid Difficulties Scale (PODS)
[2; 38].

Characteristics of patients included in instrument development and validation (Table 1)
The sizes of the development or validation cohorts ranged from 74 to 1144 patients. Some
studies recruited samples entirely from primary care, some entirely from pain specialty care
and some from mixed primary care/pain specialty settings. Mean age of the cohorts ranged
from 38 to 73; however, four studies did not publish a mean age and one study (mean age of
73) targeted geriatric patients.[27] The proportion of female participants ranged from 6% to
64%. Most of the study cohorts had a higher proportion of white patients than the U.S.
population, except one study with a cohort that was 51% white [27] and another with a
cohort that was 20% white.[24] In studies where employment status was published, the
percentage employed (part or full time) ranged from 19 to 45%. In accordance with the
inclusion criteria, the cohorts consisted of patients with chronic pain on long-term opioid
therapy except for 40/74 of the participants in the POMI’s cohort in whom it was not clear
whether pain existed [18]; pain-related diagnoses and/or assessments were reported in a
wide variety of formats, except in three studies, where they were not described.[18; 24; 30]
Six studies excluded patients with cancer;[1; 2; 4; 32; 36; 38] two studies excluded patients
with ”serious psychiatric impairment;”[4; 32] and four studies excluded patients with a
current DSM-IV-based substance use disorder diagnosis[9] or other indicator of current
substance abuse.[5; 33; 36]

Characteristics of items within instruments (Table 2)
The sources and development of items varied widely but surveys of content experts,
literature reviews and adaptation of non-patient-reported items were used most frequently.
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Patient feedback was used in two studies to modify items.[2; 5] Misuse-related items were
the most prevalent (42%), followed by safety (33%), with efficacy having the fewest items
(12%). Most of the items in all the instruments were patient-reported; however, the PADT
contained 5/12 efficacy-related items and 17/17 misuse-related items that were not patient-
reported.[30]

Instrument reliability and validity testing and results (Table 2)
The studies employed a range of tests within the six psychometric testing categories.
Reliability testing was performed on four instruments, with the COMM (intra-class
correlation=0.87), the PDUQ-p (r=0.67, p<0.001), the BFI [33] and the BF-Diary [5]
demonstrating good test re-test reliability.(24, 27) Content validity assessment, performed in
five instruments,[2; 4; 5; 9; 29] employed experts ranging from office staff to physician
subject matter experts. Validity based on response processes was tested in the PODS [2] and
the BF-Diary [5] in which items were modified based on patient feedback. Validity testing
based on internal structure was used on all the instruments, with internal consistency ranging
from Cronbach’s alpha 0.56 [1] – 0.96 [4] and dimensionality tested in a variety of methods
of factor analysis. Validity testing based on relationship to other variables was performed in
three instruments, with criterion validity established for the PODS’ relationship to the
Patient Health Questionnaire, a self-reported measure of depressive symptoms (r = 0.317, p
< 0.001); [38] the COMM’s relationship to the Aberrant Drug Behavior Index (Cohen’s
D=1.25); [4] the PDUQ-p’s relationship to the original Prescription Drug Use Questionnaire
(r=0.64, p<0.001); [9] and the BFI’s relationship to the PAC-SYM.[32] However, criterion
validity was not established for the PDUQ-p’s relationship to the Composite International
Diagnostic Interview (CIDI) for lifetime opioid abuse and dependence as factor analysis of
the CIDI compared to the PDUQ-p revealed low concordance.[1] Discriminative validity
was established across a range of scores on the BFI compared to in-depth clinical interview;
[32; 33] scores on the PAC-SYM compared to a clinical constipation score;[36] and
correlation between items on the BF-Diary compared to constipation status.[5] Predictive
validity was tested and established in the PDUQ-p as baseline PDUQ-p score was
significantly associated with odds of medication agreement violation-related discharge from
the practice.[9] However, predictive validity was not established for the PAC-SYM as its
global score’s correlation with drop out or treatment switches due to constipation was low.
[36] Responsive validity was tested in the BFI, where it demonstrated significantly
improved scores with increasing doses of the opioid antagonist naloxone.[33] Tests of
diagnostic accuracy were performed on three instruments. In two separate studies, the
COMM demonstrated good accuracy compared to the Aberrant Drug Behavior Index (area
under the curve=0.81, p<0.05) [3] and DSM-IV prescription drug use disorder (area under
the curve = 0.84; 95% confidence interval, 0.76, 0.91).[24] The PDUQ-p demonstrated
modest accuracy compared to chart reviews ascertaining medication agreement violation-
related discharge from practice (sensitivity=51.4%, specificity 59.8%) and opioid specific
problem-related discharge (sensitivity=66.7%, specificity=59.7%).[9] The POMI was
accurate when compared to a DSM-IV checklist-ascertained diagnosis of opioid dependence
(area under the curve=.89, p<.001) [18].

QUADAS-informed quality assessment (Table 3)
With respect to risk of bias in patient selection, all except five of the studies were low risk as
they employed a consecutive or random sample selection procedure and appropriate
exclusion criteria. In the study of the POMI,[18] it was not clear how patients were selected;
thus, risk of bias was considered high. Patient selection in the study of the PADT [29] and
one study of the BFI [32] were considered to be at high risk of bias since a convenience
sample of patients was used. Patient selection in one study of the PDUQ-p was considered to
be at high risk of bias because patients with current substance use disorders were excluded.
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[9] Patient selection in the other study of the BFI [33] and the PAC-SYM [36] were
considered to be at high risk of bias since participants were recruited from pharmaceutical
company-sponsored clinical trials, which typically contain healthier individuals. With regard
to the conduct or interpretation of the candidate test, all but one study was rated low risk for
bias. Specifically, the PADT contained some items that were non-specific prompts
(e.g. ”Increased dose without authorization”) requiring providers to use their own syntax,
thus introducing variability and bias in conduct.[30]

Since nine of the studies [1; 2; 5; 27; 30; 32; 33; 36; 38] did not use a reference standard
instrument to which to compare the candidate instrument, risk of bias in the conduct or
interpretation of the reference standard could not be assessed. Five studies that did employ
reference standard testing were low risk for bias since their conduct was standardized and
clearly described.[3; 4; 9; 18; 24] In terms of patient flow and timing, all studies using a
comparison test (whether reference standard or not) were rated high risk of bias since either
the order or timing of assessments was not described.

Exclusion of patients with current substance use disorder was considered a generalizability
limitation related to patient selection in the PDUQ-p;[9] whereas the POMI’s inclusion of
over half its sample of ‘known opioid abusers’ [18] was considered a generalizability
limitation. The PADT was assessed as having five efficacy-related and 17 misuse-related,
non patient-reportable items, which was considered to be a generalizability limitation related
to its conduct. Designed as a research instrument, the BF-Diary used an electronic platform
requiring patients to carry a hand-held device and record answers after each bowel
movement.[5] These factors were considered to be generalizability limitations. There was no
generalizability limitation identified in the five reference standard instruments used and the
target conditions they defined.[3; 4; 9; 18; 24]

All instruments were rated as having equivocal clinical utility. Some did not contain items
from all content areas (COMM, PDUQ-p, mPMQ, POMI, BFI, PAC-SYM, BF-Diary); and/
or were too long to be feasible in routine clinical practice, especially in general medical
settings where multiple chronic diseases compete for patient and provider time and attention.
[26] At 16 items, the PODS was borderline feasible; however, its administration by trained
interviewers would limit its implementation in clinical practice.

Discussion
To monitor patients and make informed, patient-centered clinical decisions, providers need
well-validated and feasible instruments for measuring patient-reported safety, efficacy and
misuse of opioids. Our systematic review of the published literature identified 14 studies
developing or validating nine instruments targeting patient-reported safety, efficacy and
misuse. A shortcoming of all the instruments was that none had been tested in clinical
practice, suggesting a need for further instrument development and validation. As such,
important questions remain unanswered, specifically: what is the feasibility and
acceptability of use of these instruments for patients and providers? Do these instruments
accurately and consistently identify safety, efficacy and misuse limitations in clinical
practice? And, perhaps the most important question that can only be answered through
clinical trials: Does use of these instruments improve clinical outcomes?[34] The few
studies using tests of diagnostic accuracy limits utility but may also be explained by, in
some cases, the absence of a suitable reference standard to which to compare the instrument
or, in others, that the instrument was designed more for documentation rather than
diagnostic purposes.
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With regard to feasibility, the main limitation was the length and respondent burden of the
available instruments. As most opioid therapy is prescribed in general medical settings,
monitoring must be brief to account for the reality of competing demands.[19] Several of the
reviewed instruments were developed and validated in referral-based settings or for research
purposes where time constraints may be less of a concern, which may explain in part why
brevity was not a central focus. Shorter versions of the PODS and COMM could be studied
to see if accuracy is preserved with reduced respondent burden. Furthermore, the PODS was
interviewer-administered in its studies; demonstration of its feasibility as a patient-
administered instrument would enhance its clinical utility. Another limitation related to
feasibility that should be addressed in future instrument development is designing
assessments that directly guide decision-making. Busy clinicians need to have a clear sense
of the next steps informed by the assessment.

Our review highlighted a systematic weakness of the instruments with respect to testing
patient comprehension of items. If an assessment is designed for patient-report, then
establishment of patient comprehension of items – by testing the items via patient
administration and then using response processes to guide modification – is critical to ensure
construct validity.[10] One study used response processes,[2] mentioned briefly, and one
study used this technique in an assessment designed primarily for research.[5] More
thorough response processes in the pilot testing of items would add to the rigor of future
instrument development. We identified significant gaps in the content covered by available
instruments as another shortcoming. In terms of safety-related limitations, of a published list
of seven clinically-relevant side effects of opioids (sedation, nausea/vomiting, delirium,
myoclonus, pruritus, respiratory depression, constipation),[23] only five were assessed in
any of the instruments. Secondary data analyses to determine frequency and scope of side
effects, perhaps using novel methods such as natural language processing, and qualitative
work to further determine what symptoms patients find distressing would likely lead to
better accuracy. Beyond coverage of side effects, quantification of their severity and impact
on the patient would further inform clinical decision-making.

Efficacy-related items were the fewest in number across instruments, possibly reflecting a
belief that lack of efficacy is either (a) not as important as identifying safety or misuse
limitations or (b) something patients will discuss without prompting or (c) already
incorporated through the use of standardized measures like the numerical pain rating scale.
However, lack of efficacy exposes patients to risk needlessly. Furthermore, data suggest that
patients do not reliably discuss lack of efficacy with providers and may simply hoard
medications or not fill prescriptions,[20] each of which carries its own implications for low
quality of care. Consensus is building around the use of specific, mutually agreed-upon
functional goals between patient and provider as benchmarks for efficacy [7; 25] but how to
incorporate such goals into routine screening has not been studied. Brief measures studied in
pain care broadly, such as the three-item PEG [19] or global assessment of benefit [40] may
prove well-suited for opioid-specific use.

Nearly half of the items developed and validated in these instruments were related to opioid
misuse. While this content area is important to both patient and public health, the value of
patient-report may be compromised if patients perceive that opioid therapy may be
discontinued if they provide truthful information about misuse.[16] Objective
determinations such as urine drug testing, querying prescription monitoring databases, and
documenting emergency department visits and early refill requests through electronic health
records have the potential to augment patient-reported items in these instruments.
Furthermore, if the sole target of assessment is misuse, as was the case with the COMM
(though we identified 3 items related to safety), the time spent focusing on this may come at
the expense of equally important assessments of safety and efficacy. An aspect of misuse
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that can only be captured through patient-reported items is the patient’s perception of their
use as potentially unhealthy or addictive, which was the intent of three items of the PODS.
[2] A combination of objective misuse measures and the patient’s perception of unhealthy or
addictive use holds promise in improving accuracy and efficiency of assessment.

This systemic review has limitations. First, our search may have missed qualifying
published instruments, especially if not published in English. To address this concern we
queried experts, a large number of electronic databases, and searched the bibliographies of
relevant literature. Second, we were not able to evaluate the utility of these instruments in
assessing outcomes aside from safety, efficacy, or misuse of opioids or their use of non-
patient-reported items.

Despite these limitations, this work adds to the existing literature by describing the breadth
of work in the field and identifying opportunities for research to address important clinical
needs. We found 14 studies describing the development and/or validation of nine
instruments designed to assess patient-reported safety, efficacy and misuse of opioids during
treatment of chronic pain. The dearth of safety and efficacy-related items and lack of testing
in clinical practice demonstrates the need for further research.
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Summary

Systematic review of the literature identified 14 studies of 9 instruments assessing
patientreported safety, efficacy or misuse of current opioid therapy for chronic pain, of
which none had been tested in clinical practice.
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Figure.
Study flow diagram
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