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a b s t r a c t
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, nonsurgical/interventional populations. Two authors independently assessed inclusion criteria.
Each study was evaluated by 2 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 9 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.
Published by Elsevier B.V. on behalf of International Association for the Study of Pain.

1. 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 including safety concerns, ranging from mild toxicities to overdose and death [41]; 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 [7,38]. To date, however, there is no widely accepted
instrument or protocol to facilitate this monitoring strategy.
⇑ Corresponding author. Address: West Haven VA Medical Center, 151B, 950
Campbell Avenue, West Haven, CT 06516, USA. Tel.: +1 203 932 5711x2427; fax: +1
203 937 4932.
E-mail address: william.becker@yale.edu (W.C. Becker).

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 focus solely on instruments that collect patient-reported
data because non-patient-reported measures have been recently
reviewed elsewhere [30,36]. 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
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included only instruments assessing risk of or current misuse
[8,28,40].

or thought processes of respondents [10], was also considered a
test of construct validity (see below).

2. Methods

2.3.2. 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
issues 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.’’

2.1. 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 A (I).
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 nonhuman subjects; that did not study
adults 18 and older; or that were related to perioperative or interventional opioid treatment because 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 (ie, 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 (W.B. and E.E.) independently evaluated the abstract
of each study and, when necessary, the full text, to determine
inclusion; discrepancies were resolved by consensus.
2.2. 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 [10,11,13,14,17,21,34,42].
Three data extractors with clinical and health services research
backgrounds piloted the data extraction sheet using 2 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 2 piloted
studies were returned to the pool for re-review. Subsequently,
after each pair of randomly assigned raters completed 2 extractions, the ﬁrst author compared data extracted. Differences were
presented to raters to resolve by consensus.
2.3. Extraction variables
The complete list of extraction variables and deﬁnitions is available in Appendix A (II). Further detail on some of the extraction
variables is provided below.
2.3.1. 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

2.3.3. Assessment of study and instrument quality
We assessed the quality of the studies and instruments across
5 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 A (II)—by comparing testing done on each instrument to a checklist adapted
from expert recommendations [10,13,14], including the following
6 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
[21,42]. 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 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.

3. Results
We identiﬁed 14 studies [1–5,9,18,24,27,29,31,32,35,37] meeting the inclusion criteria describing the development or validation of 9 different instruments (Fig. 1); 4 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.
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Studies identified and screened for
eligibility, duplicates removed (n=1874)
Excluded (n=1690)
Non English: 20
Non human : 14
Non adult: 121
Post op/surgeryrelated/interventional treatment:
599
Non opioid-related: 111
Non pain treatment related: 160
Not domain of interest: 263
Not developing, validating or using
an instrument: 392
Studies retrieved for detailed evaluation
(n = 184)

Studies identified from
reference lists of retrieved
articles (n = 9) or expert
contact (n = 1)

Excluded (n=180)
Not developing or validating an
instrument: 164
Not assessing current opioid
therapy: 10
No patient-reported items: 6

Studies included in analysis (n = 14)

Fig. 1. Study ﬂow diagram.

3.1. 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) [29]; 3 aimed to assess one aspect of safety – opioid-induced constipation: the Bowel Function Index (BFI) [31,32], the Patient Assessment of Constipation Symptoms (PAC-SYM) [35], and
the Bowel Function Diary (BF-Diary) [5]; 4 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) [2,37].
3.2. 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 years; however, 4 studies did not
publish a mean age, and one study (mean age of 73 years) 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 3 studies, where they were not described
[18,24,29]. Six studies excluded patients with cancer
[1,2,4,31,35,37], 2 studies excluded patients with ‘‘serious psychiatric impairment’’ [4,31], and 4 studies excluded patients with a
current Diagnostic and Statistical Manual of Mental Disorders, 4th
Revision (DSM-IV)-based substance use disorder diagnosis [9] or
other indicator of current substance abuse [5,32,35].
3.3. 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. Patient
feedback was used in 2 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 [29].
3.4. Instrument reliability and validity testing and results (Table 2)
The studies employed a range of tests within the 6 psychometric testing categories. Reliability testing was performed on 4
instruments, with the COMM (intraclass correlation = 0.87), the
PDUQ-p (r = 0.67, P < 0.001), the BFI [32], and the BF-Diary [5]
demonstrating good test re-test reliability [24,27]. Content validity
assessment, performed in 5 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

Instrument

Study/ies

Purpose

Instruments assessing safety, efﬁcacy, and misuse
Develop instrument to
Banta-Green
Prescribed
assess difﬁculties with
et al. (2010)
Opioids
chronic opioid therapy as
[2]
Difﬁculties
perceived from patients’
Scale (PODS)
perspectives, based on 2
expected domains:
psychosocial problems
attributed to opioids and
concerns about control of
opioid medications
Sullivan et al.
Assess psychosocial
(2010) [37]
difﬁculties patients
attribute to use of opioid
medications using the PODS

Passik et al.
(2004) [29]

Develop a charting tool
focused on outcomes in
pain treatment

Exclusion criteria

Administration during
testing

Description of pain-related
disorders

Description of opioid therapy

1144 patients on chronic
opioids enrolled in Group
Health for at least 1 year;
age range 21–80 y; %
female = 61; % white = 84; %
employed = 39

Cancer diagnosis

Telephone survey,
trained interviewer;
time unpublished

Most bothersome pain problem
in past 3 months: back pain
29.6%; widespread/multiple
25.4%; leg 19.6%. Reporting 2+
pain problems in the past
6 months: 98.0%

Average daily dose in year prior
(mg/d): 0–49 (33.8%); 50–99
(33.7%); P100 (32.5%). Most
frequently used opioids in the
past 3 mo: long-acting morphine
(24.7%); hydrocodone (20.2%);
oxycodone (16.9%); long-acting
oxycodone (16.1%); methadone
(10.0%)

1144 patients on chronic
opioids enrolled in Group
Health for at least 1 year;
age range 21–80 y; %
female = 63; % white = 83; %
employed = 45

Cancer diagnosis

Telephone survey,
trained interviewer;
time unpublished

Most bothersome pain problem
in past 6 months: back pain
28.9%; widespread/multiple
20.0; leg 24.5. Reporting 2+
pains in last 6 months: 98.3%

366 patients on opioids
from both primary care and
pain specialty; mean age
not reported; % female = 64;
% white = 84; %
employed = 29

None published

Clinician administered;
alpha version (59
items) took 10-20
minutes to complete

Not published

Average daily dose in year prior
(mg/d): 0–49 (74.2%); 50–99
(15.0%); P100 (10.8%). Most
frequently used opioids in past
3 months: hydrocodone
combination (34.9%); oxycodone
(21.6%); long-acting morphine
(16.7%); long-acting oxycodone
(8.5%); codeine combination
(5.2%)
Not published

Cancer diagnosis
Serious psychiatric
impairment

Patient selfadministered; time
unpublished

Pain intensity 0–10, past
24 hours: worst 7.3 (SD 2.1);
least 4.5 (SD 2.2); average 5.9
(SD 1.8); current 5.8 (SD 2.2).
Pain interference (0–10): general
activity 6.5 (SD 2.6); mood 5.1
(SD 2.7); walking 6.1 (SD 3.0);
normal work 7.2 (SD 2.6);
relations with others 4.0 (SD
3.2); sleep 6.3 (SD 3.1);
enjoyment of life 6.2 (SD 3.0)
Pain intensity 0–10, past
24 hours: worst 7.0 (SD 2.3);
least 4.5 (SD 2.4); average 5.9
(SD 1.9); current 5.5 (SD 2.3).
Pain interference (0–10): general
activity 5.9 (SD 2.6); mood 4.6
(SD 2.9); walking 5.9 (SD 3.1);
normal work 6.7 (SD 2.9);
relations with others 3.8 (SD
3.1); sleep 5.9 (SD 3.0);
enjoyment of life 6.0 (SD 3.1)
Chronic pain, deﬁned as
3 months or greater based on
chart review

Instruments assessing 2 content areas (safety and misuse or efﬁcacy and misuse)
Butler et al.
Develop an assessment tool 227 patients on opioids
Current Opioid
from 3 pain specialty
(2007) [4]
to monitor misuse of
Misuse
practices; mean age = 41 y;
opioids among patients on
Measure
% female = 62; % white = 83;
chronic opioid therapy
(COMM)
% employed = not published

Ò
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Pain Assessment
and
Documentation
Tool (PADT)
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Table 1
Included instruments, studies, and characteristics of patients.

Butler et al.
(2010) [3]

Validate the COMM in a
new population

226 patients on opioids
from 3 pain specialty
practices; mean age = 52 y;
% female = 48; % white = 83;
% employed = not published

None published

Patient selfadministered; time
unpublished

Meltzer et al.
(2011) [24]

Validate the COMM in a
primary care sample; Test
COMM against measure of
prescription drug use

238 patients on opioids
from the primary care
clinics of an urban,
academic medical center;

None published

Designed to be patient
self-administered but
may have been
interviewer

Years taking opioids: mean 5.7
(SD 9.2; range 5 months66 years)

Years taking opioids: mean 5.4
(SD 5.8; range 1 mo-38 years)

15% of the subjects received the
equivalent of 20 tablets of 5 mg
oxycodone in <2 ﬁlls; 12.6%
received 21–60 tablets in 63

Prescription
Drug Use
Questionnaire
– patient
version (PDUQp)

Compton
et al. (2008)
[9]

Adapt the Prescription Drug
Use Questionnaire to be
patient-administered;
assess predictive validity of
PDUQ-p

135 patients on opioids in
pain specialty setting; mean
age = 53 y; % female = 6;
race/ethnicity not reported;
% employed = 19

Current DSM-IV-based
substance use disorder
diagnosis

Patient selfadministered; time
unpublished

Banta-Green
et al. (2009)
[1]

Assess psychometric
properties of the PDUQ-p in
different setting; examine
factor structure of PDUQ-p
and relationship to DSM-IV
opioid abuse/dependence
diagnoses
Adapt the Pain Medication
Questionnaire for geriatric
population

704 patients on chronic
opioids, enrolled in Group
Health for at least 3 years;
mean age = 55 y; %
female = 62; % white = 89; %
employed = 40

Cancer diagnosis

Telephone survey,
trained interviewer;
time unpublished

150 patients on opioids for
at least a month from both
primary care and pain
specialty; mean age = 73 y;
% female = 29; % white = 51;
% employed not reported

Institutional-ization

Participants chose
between selfadministered and
researcher
administered; time
unpublished

Arthritis/joint problems (84.7%);
back problems (76.0%); type II
diabetes (38.0%); headaches
(37.3%); dental problems
(36.0%); heart disease (34.7%);
cancer (22.7%); osteoporosis
(19.3%), stroke (8.0%). Other
disorders reported by 69
participants included fractures,
ﬁbromyalgia, and type I diabetes

Oxycodone plus acetaminophen
(34.7%); oxycodone (26.7%);
sustained-release morphine
(13.3%); tramadol (12.7%);
sustained release oxycodone
(8.7%), and hydrocodone plus
acetaminophen (8.0%). Other
medications reported by 66
participants: propoxyphene,
propoxyphene with
acetaminophen,
hydromorphone, fentanyl
patches, and methadone

None published

Trained interviewer;
time unpublished

Not published

All patients currently or recently
taking OxyContin

Current alcohol or drug
abuse or acute medical
illness

Clinician administered;
time unpublished

All patients had moderate to
severe chronic pain

All patients were taking
sustained release oxycodone per
study protocol

Cancer; rheumatoid
arthritis; signiﬁcant
structural
abnormalities of GI
tract; severe
psychiatric
comorbidity
Strong opioid
treatment in the
4 weeks before the

Patient-administered;
time unpublished

All patients had chronic
noncancer pain

All patients were on around-theclock opioids

Not reported

Cause of low back pain:
Mechanical (83%); inﬂammatory
(8%); postsurgical/trauma (39%);

All patients were on fentanyl
transdermal reservoir or oral
sustained-release morphine per

Park et al.
(2011) [27]

Patient
Assessment of
Constipation

area (safety or misuse)
Assess a brief interview
focused on prescription use
behaviors

Rentz et al.
(2009) [32]

Evaluate the psychometric
characteristics of the BFI in
patients with opioidinduced constipation

Rentz et al.
(2011) [31]

Assess the psychometric
properties of the BFI with
respect to patient-reported
outcomes in opioid-induced
constipation

74 patients on opioids; 40
from addiction treatment,
34 from pain specialty;
mean age = 38 y; %
female = 45; % white = 95; %
employed not reported
985 patients on opioids;
referral source not
reported; mean age = 57 y;
% female = 61; % white not
reported; % employed not
reported
131 patients on opioids;
referral source not
reported; mean age = 64 y;
% female = 66; % white = 99;
% employed not reported

Slappendel
et al. (2006)
[35]

Evaluate the reliabililty,
validity and responsiveness
of PAC-SYM in assessing

680 patients on opioids;
referral source not
reported; mean age = 54 y;

104 participants had a primary
musculoskeletal pain problem,
26 neuropathic pain problem, 5
had multicategory or unclear
pain problems. 75% reported
pain was always present, 16%
often present, remainder
reported rare or variable pain
Not published

Filled P10 opioid prescriptions
(excluding emergency
department visits) or ﬁlled
P120 days’ supply of opioids
and P6 prescriptions during 12month period
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Instruments assessing one content
Knisely et al.
Prescription
(2008) [18]
Opioid Misuse
Index (POMI)

Bowel Function
Index (BFI)

ﬁlls; 22.7% received 61–150
tablets in 63 ﬁlls; and 49.6%
received >150 tablets or >3 ﬁlls
of any amount (eg, 4
prescriptions of 20 tablets each).
The majority in the last category
received >6 ﬁlls
Not published

mean age = 47 y; %
female = 56; % white = 20; %
employed = not published
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Modiﬁed Pain
Medication
Questionnaire
(mPMQ)

administered; time
unpublished

disorder
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All patients were on opioids

DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, 4th Revision; GI, gastrointestinal.

Patient-administered
via electronic device
Symptoms
(PAC-SYM)

Bowel Function
Diary (BFDiary)

Camilleri
(2011) [5]

Evaluate the psychometric
properties of the BF-Diary
for assessing opioidinduced constipation and
qualify the BF-Diary for use
in research

238 patients on opioids;
referral source not
reported; mean age = 54 y;
% female = 58; % white = not
reported; % employed not
reported

study; chest disease,
renal dysfunction; skin
diseases that might
affect transdermal
delivery; history of
alcohol or substance
abuse; another chronic
pain disorder in
addition to chronic low
back pain; life-limiting
illness
Treated with opioids
during 14 days before
baseline; history of
constipation-related
bowel dysfunction or
opioid abuse; reported
constipation at
baseline
% female = 61; % white not
reported; % employed not
reported
opioid-induced constipation

Exclusion criteria
Participants and
demographics
Purpose
Study/ies
Instrument

Table 1 (continued)

Osteoarthritis (68%); low back
pain (53%)

study protocol
metabolic (1%); other (3%)

Administration during
testing

Description of opioid therapy

W.C. Becker et al. / PAIN 154 (2013) 905–916

Description of pain-related
disorders
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patient feedback. Validity testing based on internal structure was
used on all the instruments, with internal consistency ranging
from Cronbach a 0.56 [1] to 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 3 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) [37]; 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 [31]. 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 [31,32]; scores on the PAC-SYM compared to a clinical
constipation score [35]; 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 dropout or treatment switches due to
constipation was low [35]. Responsive validity was tested in the
BFI, where it demonstrated signiﬁcantly improved scores with
increasing doses of the opioid antagonist naloxone [32]. Tests of
diagnostic accuracy were performed on 3 instruments. In 2 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 < 0.001) [18].
3.5. QUADAS-informed quality assessment (Table 3)
With respect to risk of bias in patient selection, all except 5 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 [31]
were considered to be at high risk of bias because 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 [9]. Patient
selection in the other study of the BFI [32] and the PAC-SYM [35]
were considered to be at high risk of bias because 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 nonspeciﬁc prompts (eg, ‘‘Increased dose
without authorization’’), requiring providers to use their own syntax, thus introducing variability and bias in conduct [29].
Because 9 of the studies [1,2,5,27,29,31,32,35,37] 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 em-

Table 2
Description of items and instrument testing.
Instrument

Instruments assessing
Prescribed Opioids
Difﬁculties Scale
(PODS)

Item domain (number of items/percentage patient-reportable)
Safety

Efﬁcacy Misuse

Other

1/100%

7/100%

n/a

8/100%

1/100%

7/100%

n/a

12/
100%

12/42%

17/0%

1/0% (changes to treatment plan)

safety, efﬁcacy and misuse
8/100%
j Qualitative input
Bantafrom respondents
Green et al.
re: items from
(2010) [2];
Banta-Green 2009
16
j Coverage of items
reviewed
by
coauthors
j Literature review

PODS (see Banta-Green
Sullivan
et al. (2010) [2])
et al.
(2010)
[37]; 16
Passik et al. j Literature review
j Survey of experts
(2004)
j Author contribution
[29]; 42

2 content areas (safety and misuse or efﬁcacy and misuse)
3/100% 0/0
11/100%
Butler et al. j Interdisciplinary
group of content
(2007) [4];
experts identiﬁed
17
candidate items
j Second expert panel
sorted candidate
items by content
j Concept mapping
software used to
develop selfreported item pool.
j Third panel voted on
importance and quality of wording of
items
Butler et al. COMM (see Butler et al.
(2010) [3]; (2007) [4])
17
Meltzer
et al.
(2010)
[24]; 16

COMM with 1 item
different

3/100% (anger, emotional lability)

3/100%

0/0

11/100%

3/100% (anger, emotional lability)

3/100%

0/0

10/100%

3/100% (anger, emotional lability)

Reliability and validity metrics and results

Content:
2 content experts/co-authors reviewed coverage of items
Response processes:
First author reviewed participants’ comments about items to inform
modiﬁcations
Internal consistency (2 subscales identiﬁed):
Problems subscale: Cronbach alpha > 0.8; concerns subscale 0.70; total
scale 0.87 (derivation) and 0.82 (derivation, recoded) and 0.87 (validation)
and 0.81 (validation, recoded)
Dimensionality:
Multiple exploratory factor analyses on derivation and validation split
samples
Criterion:
PODS scores were compared to pain intensity, pain interference, depression
symptoms (PHQ-8) and 2 chart-review measures of substance abuse ? weak
correlation with pain interference; strong correlation with PHQ-8
Content (59 items):
6 experts reviewed items in alpha version ? eliminated 18 items and
added 1
Internal consistency (1 section):
Cronbach a = 0.86
Dimensionality (1 section):
Exploratory factor analysis ? all items loaded onto 1 factor
Test-retest (40 items):
55 participants took the alpha-version twice; intraclass correlation = 0.87 (no
signiﬁcance testing)
Content (40 items):
22 experts reviewed the alpha-version; every item scored 2.4 or higher on 1–
5 importance scale
Internal consistency (17 items):
Cronbach a = 0.96
Dimensionality (40 items):
6 clusters identiﬁed using concept mapping
Criterion validity:
Comparing COMM scores to criterion measure (ADBI) ?Cohen’s D = 1.25
Diagnostic accuracy (17 items):
Receiver-operator curves demonstrating true positive/false positive rates for
each score on the Current Opioid Misuse Measure compared to Aberrant Drug
Behavior Index (ADBI) ? area under the curve = .81
Internal consistency: Cronbach a = 0.83
Diagnostic accuracy: Receiver-operator curve demonstrating true positive/
false positive rates for each score on the COMM compared to Aberrant Drug
Behavior Index (ADBI) ? area under the curve = 0.79 (P < 0.001)
Diagnostic accuracy: Receiver-operator curve demonstrating true positive/
false positive rates for each score on the Current Opioid Misuse Measure
compared to CIDI interview-ascertained prescription drug use disorder ?
area under the curve = 0.84 (95% conﬁdence interval, 0.76, 0.91)
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Current Opioid
Misuse Measure
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development of items
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Pain Assessment
and
Documentation
Tool

Studies;
total #
items

912

Table 2 (continued)
Instrument

Prescription Drug
Use Questionnaire
- patient version
(PDUQ-p)

Item domain (number of items/percentage patient-reportable)
Safety

Efﬁcacy Misuse

Other

Compton
et al.
(2008) [9];
31

PDUQ, with redundant or
low-performing items
removed

0/0

2/100%

15/100%

BantaGreen et al.
(2009) [1];
25

PDUQ-p, modiﬁed for
phone interviewing
purposes and based on
factor analysis

0/0

2/100%

15/100%

Park et al.
(2010)
[27]; 7

Pain Medication
Questionnaire

0/100%

2/100%

4/100%

14/100% (other treatments tried, family history Test-retest:
Baseline to 4 months (r = 0.67, P < 0.001), 8 months (r = 0.61, P < 0.001) and
of addiction, anger towards doctors, personal
history of addiction, family members assist in 12 months (r = 0.40, P = 0.001)
Criterion validity:
care)
Comparison of PDUQ-p to PDUQ scores ? r = 0.64, P < 0.001 at 4 months
Predictive validity:
Baseline PDUQ-p score was signiﬁcantly associated with odds of medication
agreement violation-related discharge from the practice
Diagnostic accuracy:
Using a cutoff score of 10, sensitivity of PDUQ-p for medication agreement
violation-related discharge from practice = 51.4%, speciﬁcity 59.8%; for opioid
speciﬁc problem-related discharge: sensitivity = 66.7%, speciﬁcity = 59.7%.
8/100% (other treatments tried, family history Content (25 items):
of addiction, anger towards doctors, personal Study team and external experts removed 6 items because content was poor
history of addiction, family members assist in ﬁt with studied clinical population or endorsement levels were too high or
low.
care)
Internal consistency (25 items):
Cronbach a = 0.56
Dimensionality (19 items):
Factor analysis of 19 items from PDUQ revealed 3 factors and 4 items that did
not load on these 3.
Criterion (15 items):
Factor analysis comparing CIDI DSM-IV abuse/dependence criteria and 15
items from PDUQ revealed low concordance
1/100% (ﬁnd it helpful to call doctor to discuss Internal consistency:
pain)
Cronbach a = 0.73
Dimensionality:
Exploratory factor analysis revealed a 2 factor solution with 7 items (reduced
from 26) having the highest factor loading belonging to either of the 2 factors

0/0

0/0

6/100%

n/a

Instruments assessing one content
Prescription Opioid Knisely
Misuse Index
et al.
(2008)
[18]; 6

Bowel Function
Index (BFI)

area (safety or misuse)
Frequently used
questions in
investigators’ clinical
practice

Rentz et al.
(2009)
[32]; 3

Established criteria of
known assessment tools
for opioid-induced
constipation

3/3

0/0

0/0

n/a

Rentz et al.
(2011)
[31]; 3

BFI (see Rentz et al.
(2009) [32])

3/3

0/0

0/0

n/a

Reliability and validity metrics and results

Internal consistency:
Cronbach a = 0.85; principal component analysis ? eliminated 2 items
Diagnostic accuracy:
Receiver-operator curve demonstrating true positive/false positive rates for
each score on the Prescription Opioid Misuse Index compared to DSM-IV
checklist-ascertained opiate addiction ? area under the curve = .89 (P < .001)
Test-retest:
In a sub-sample, no signiﬁcant difference in BFI score at 2 time points where
stability was expected
Internal consistency:
Cronbach a P 0.7
Discriminative:
Each item signiﬁcantly correlated with degrees of constipation as established
by diary entries
Responsive:
BFI scores improved in a statistically signiﬁcant trend with increasing doses
of naloxone
Internal consistency:
Cronbach a for total BFI score = 0.86; inter-item and item-total correlations
were all statistically signiﬁcant
Discriminative:
BFI item and total scores signiﬁcantly discriminated between 3 constipation
severity categories based on clinical interview
Criterion:
Correlations between the BFI and Patient Assessment of Constipation
Symptoms (PAC-SYM) were in the low-moderate to high range and all were
signiﬁcant (r = 0.26 to 0.66; P < 0.01 to 0.0001)

Ò

Source(s) and
development of items

W.C. Becker et al. / PAIN 154 (2013) 905–916

Pain Medication
Questionnaire,
modiﬁed

Studies;
total #
items

Ò

PHQ-8, Patient Health Questionnaire - 8; CIDI, Composite International Diagnostic Interview; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, 4th Revision; ANOVA, analysis of variance.

1/1 (list of laxatives used)
0/0
0/0
Camilleri
et al.
(2011) [5];
10
Bowel Function
Diary (BF-Diary)

j Previously validated 9/9
Rome
criteria
for
functional
constipation
j Survey of experts
j Patient input

Slappendel
et al.
(2006)
[35]; 12
Patient
Assessment of
Constipation
Symptoms (PACSYM)

Table 2 (continued)

PAC-SYM validated in
non-opioid-taking
population

12/12

0/0

0/0

n/a

Internal consistency:
Cronbach a for 3 subsections P0.7
Each item of PAC-SYM correlated with its own domain (Pearson correlation
range = 0.57-0.71)
Dimensionality:
3 domains were moderately inter-correlated, allowing combining domains
into a global score
Discriminative:
PAC-SYM scores correlated with presence/absence of constipation based on
clinical score (one-way ANOVA test of differences F = 114; P < 0.0001.)
Predictive:
Global score’s correlation with dropping out due to constipation reasons and/
or treatment switches due to a drug-related adverse constipation event was
low
Test-retest:
Intraclass correlation > 0.71 for all items except stool consistency (0.52)
comparing 2 time points where stability was expected
Content:
Survey of experts to review items
Response processes:
Assessed patient comprehension of items during development.
Dimensionality:
Factor analysis revealed a 3-factor solution
Discriminative:
All items were correlated with single-item self-assessment of constipation
status
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ploy reference standard testing were low risk for bias because 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 5 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 5 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.
Table 4 contains a summary of quality assessments of the
instruments.
4. 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 9 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 [33]? 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, by the fact that the instrument was designed more for documentation than diagnostic purposes.
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 clin-
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Table 3
QUADAS-2 informed quality assessment.
Instrument

Study/ies

Prescribed Opioid Difﬁculties Scale

Pain Assessment and Documentation
Tool
Current Opioid Misuse Measure

Prescription Drug Use Questionnairepatient version

Pain Medication Questionnaire, modiﬁed
Prescription Opioid Misuse Index
Bowel Function Index (BFI)

Patient Assessment of Constipation
Symptoms (PAC-SYM)
Bowel Function Diary (BF-Diary)

Banta-Green et al.
(2010) [2]
Sullivan et al.
(2010) [37]
Passik et al. (2004)
[29]
Butler et al. (2007)
[4]
Butler et al. (2010)
[3]
Meltzer et al. (2010)
[24]
Compton et al.
(2008) [9]
Banta-Green et al.
(2009) [1]
Park et al. (2010)
[27]
Knisely et al. (2008)
[18]
Rentz et al. (2009)
[32]
Rentz et al. (2011)
[31]
Slappendel et al.
(2006) [35]
Camilleri et al.
(2011) [5]

Risk of bias

Generalizability limitations

Patient
selection

Candidate
test

Reference
standard

Flow and
timing

Patient
selection

Candidate
test

Reference
standard

Low

Low

n/a

High

No

No

n/a

Low

Low

n/a

High

No

No

n/a

High

High

n/a

n/a

No

Yes

n/a

Low

Low

Low

High

No

No

No

Low

Low

Low

High

No

No

No

Low

Low

Low

High

No

No

No

High

Low

Low

High

Yes

No

No

Low

Low

n/a

High

No

No

n/a

Low

Low

n/a

n/a

No

No

n/a

High

Low

Low

High

Yes

No

No

High

Low

n/a

High

No

No

n/a

High

Low

n/a

High

No

No

n/a

High

Low

n/a

High

No

No

n/a

Low

Low

n/a

High

No

Yes

n/a

Table 4
Summary of quality assessments by instrument.
Instrument

Psychometric categories tested

Statistical signiﬁcance of testing

Risk of bias in conduct/interpretation

Generalizability
limitations

Clinical utility

PODS
PADT
COMM
PDUQ-p
mPMQ
POMI
BFI
PAC-SYM
BF-Diary

4
2
5
5
1
2
3
3
4

Robust
Equivocal
Robust
Equivocal
Robust
Robust
Robust
Equivocal
Robust

Low
High
Low
Low
Low
High
Low
Low
Low

None
Conduct of instrument
None
Patient selection
None
Patient selection
Patient selection
Patient selection
Conduct of instrument

Equivocal
Equivocal
Equivocal
Equivocal
Equivocal
Equivocal
Equivocal
Equivocal
Equivocal

PODS, Prescribed Opioid Difﬁculties Scale; PADT, Pain Assessment and Documentation Tool; COMM, Current Opioid Misuse Measure; PDUQ-p, Prescription Drug Use
Questionnaire-patient version; mPMQ, modiﬁed Pain Medication Questionnaire; POMI, Prescription Opioid Misuse Index; BFI, Bowel Function Index; PAC-SYM, Patient
Assessment of Constipation Symptoms; BF-Diary, Bowel Function Diary.

ical 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 7 clinically relevant side effects
of opioids (sedation, nausea/vomiting, delirium, myoclonus, pruri-

tus, respiratory depression, constipation) [23], only 5 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 issues, 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
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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 3-item PEG [19] or global assessment of beneﬁt [39], 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 patientreport 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 that
can be captured only through patient-reported items is the patient’s perception of their use as potentially unhealthy or addictive,
which was the intent of 3 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 9
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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