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ORIGINAL ARTICLE

Establishing the content validity of the Prescription Opioid Misuse and Abuse
Questionnaire (POMAQ) among chronic pain patients

Karin S. Coynea, Alexandra I. Barsdorfb�, Anne Brooksa, Jean-Yves Mazi�erec†, Renee F. Piersond, Stephen F.
Butlere and Sidney H. Schnollf

aPatient-centered Research, Evidera, Bethesda, MD, USA; bFormerly Patient and Health Impact, Pfizer Inc, New York, NY, USA; cFormerly
PPD, Wilmington, NC, USA; dGlobal Patient-Reported Outcomes, Janssen, Inc, Titusville, NJ, USA; eFormerly Health Analytics Group,
Inflexxion, Irvine, CA, USA; fPharmaceutical Risk Management Services, Pinney Associates, Inc, Bethesda, MD, USA

ABSTRACT
Objectives: Content validation is essential in the development of patient-reported instruments to
ensure relevancy and understandability. The aim was to evaluate patient understanding of the
Prescription Opioid Misuse and Abuse Questionnaire (POMAQ) using cognitive interviewing among
adults with chronic moderate to severe pain.
Methods: This qualitative study involved a one-time in-clinic visit to conduct one-on-one cognitive
interviews among participants with chronic moderate to severe pain from four groups: (1) Known
Opioid Abuse; (2) Known Abuse of Other Substances (e.g. alcohol, benzodiazepines); (3) Opioid Non-
abuse; and (4) No Chronic Opioid Use. Patients were recruited from 6US clinical centers. Concept
elicitation questions regarding misuse and abuse were asked at interview start; the POMAQ was com-
pleted via a web interface followed by a cognitive interview regarding POMAQ items and
response options.
Results: 56 patients were enrolled. Mean age was 48.7 ±12.3 years; 57% female; 80% Caucasian;
mean duration of chronic pain was 11.2 ± 8.2 years with lower back pain predominating at 75%.
Overall, the POMAQ was well-understood and received positive feedback. A few (n¼ 6, 11%) expressed
concerns about completing the POMAQ using a secure internet site as they either indicated they were
not computer savvy (n¼ 3, 5%) or were concerned about internet security (n¼ 3, 5%). Minor wording
modifications were made to the POMAQ to enhance clarity and understanding of the POMAQ.
Conclusions: The POMAQ demonstrated content validity among patients with moderate to severe
chronic pain and is undergoing psychometric evaluation among a larger cohort of patients.
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Introduction

Moderate to severe chronic pain is a significant public health
problem in the United States (US) estimated to impact more
than 125 million Americans1. Efficacy of treatment with pre-
scription opioids for adults with moderate to severe chronic
pain is supported by clinical evidence2, yet with long-term
use there is an increased risk of opioid physical dependence,
problematic patterns of use, and non-therapeutic use, all
potentially leading to opioid use disorder (OUD)3. As of 2018,
the US is currently experiencing a drug overdose crisis with
approximately 90 fatalities occurring daily due to opioid-
related overdoses (inclusive of heroin and illicit synthetic
opioids such as fentanyl), and it is estimated that two million
Americans have an OUD involving prescription opioids4,5.

In response to these urgent, complex, and intertwined
public health priorities of effective chronic pain treatment

and prevention of opioid misuse and abuse, the US Food
and Drug Administration (FDA) has launched several initia-
tives to evaluate and improve research methods and meas-
urement in the evaluation of potential new pain therapies6.
Two key measurement challenges in this effort are the
absence of a well-validated patient screener to assess inten-
tional prescription opioid misuse and abuse in a chronic pain
patient population and the lack of consensus on the defin-
ition of misuse, abuse, and related events (MARE)7. To illus-
trate, a systematic review found a lack of consistent,
operationalized definitions of misuse, abuse, and addiction
across studies that resulted in estimated rates of patient opi-
oid misuse and abuse ranging from 0.08% to 81.0%3. Despite
the lack of precision in measurement, available evidence
indicates that misuse may be more prevalent than abuse
and that misuse and abuse are distinct behaviors requiring
different approaches for prevention and intervention3,5.
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While there are a number of widely used patient screen-
ers for opioid risk, none of the existing instruments are vali-
dated for use in a chronic pain population to measure the
intentionality for opioid misuse/abuse. Reviews of existing
patient screening tools, including the Opioid Risk Tool
(ORT)8, the Diagnosis, Intractability, Risk, Efficacy (DIRE)9, and
Screening Instrument for Substance Abuse Potential
(SISAP)10, indicate that these tools are limited in the scope of
their assessment questions (e.g. ORT) and lack validation evi-
dence with a chronic pain patient population (i.e. DIRE,
SISAP) 11. The Screener and Opioid Assessment for Patients
with Pain-Revised (SOAPP-R) was developed for a chronic
pain population and has demonstrated good psychometric
properties (e.g. good reliability, validity)12, but it does not
distinguish between misuse and abuse, nor investigate
patient intentions regarding these behaviors. The Current
Opioid Misuse Measure (COMM) is a well-developed risk
assessment screener intended for use with a chronic pain
patient population, but the instrument does not evaluate the
intentionality of patient misuse behaviors13,14. These gaps in
measurement limit reliable documentation of the scope of
misuse and abuse outcomes in patients following long-term
opioid therapy thus resulting in missed opportunities for
effective preventive intervention for patients engaged in mis-
use and abuse7,15,16.

In the absence of a “gold standard” measure of prescrip-
tion opioid misuse/abuse and in support of accurate meas-
urement and reporting of prescription opioid misuse and
abuse, the FDA requested, as part of a post-marketing
requirement (PMR) for new drug application (NDA) holders
of extended release/long-acting (ER/LA) opioids, to collabora-
tively undertake a study to develop and validate a measure
of the opioid-related adverse events of misuse and abuse
among patients with chronic pain prescribed long-term opi-
oid therapy17,18. As a result of this request, the Prescription
Opioid Misuse and Abuse Questionnaire (POMAQ) was devel-
oped as a patient self-report questionnaire. The objective of
this study was to qualitatively evaluate the content validity
of the POMAQ through cognitive interviews with adult
chronic pain patients.

Methods

Definitions of misuse and abuse

To guide the development of the POMAQ, consistent defini-
tions of misuse and abuse were needed. Following a system-
atic review of definitions of MARE in clinical trials, the Abuse
Liability Evaluation for Research, Treatment, and Training
(ALERTT) working group was convened by the Analgesic,
Anesthetic, and Addiction Clinical Trials, Translations,
Innovations, Opportunities, and Networks (ACTTION) partner-
ship to develop consensus recommendations regarding defi-
nitions to support prospective, accurate measurement of
MAREs in clinical trials7. Given the definitions for opioid mis-
use and abuse vary and continue to evolve, those from the
ACTTION partnership were used to guide the POMAQ’s
development. Misuse was defined as the intentional use of a
drug for therapeutic purpose, inappropriately outside label

directions or in a way other than prescribed or directed by a
healthcare practitioner. This definition includes patients using
a drug for a condition different from that for which the drug
is prescribed and patients taking more drugs than prescribed
or at different dosing intervals. Abuse was defined as the
intentional use of a drug for non-therapeutic purpose,
repeatedly or sporadically, for the purpose of a positive psy-
chological or physical effect.

Development of the POMAQ

The POMAQ was derived from the Self-Reported Misuse,
Abuse and Diversion of Prescription Opioids (SR-MAD)11,
which was developed by addiction and outcome measure
specialists and refined through patient interviews. It was
extensively modified with questions added to address spe-
cific PMR research needs and capture all potential prescrip-
tion opioid misuse and abuse behaviors as well as use and
procurement of prescription and non-prescription opioids
(and other illicit drugs) and questions regarding diversion of
prescription opioids. After content validation by clinical
experts, the questionnaire was further evaluated qualitatively
by patients as described herein.

While the full POMAQ is not presented in this paper,
Figure 1 illustrates the general stepwise framework of the
POMAQ for misuse/abuse measurement moving from patient
use in the past year, past three months, and past one month
in addition to the patient’s reason for their behavior. If a par-
ticipant responded affirmatively to a question, they were
then asked additional questions regarding the frequency of
the behavior and, most importantly, the reason why they
performed the behavior so that the intent could be assessed,
with the latter questions having shorter recall periods. These
three recall periods were derived from prescription opioid
patients reporting recall accuracy of a behavior’s frequency
within a 30-day timeframe, with the three-months and one-
year recall periods capturing longer term duration of the
specific behaviors11. The patient’s intention behind the
behavior guided the conceptual framework of the POMAQ
(Figure 2). Table 1 illustrates the core questions included in
the final POMAQ.

Content validation

The POMAQ addresses the measurement need for screening
misuse/abuse and intentionality but requires evaluation to
ensure that the content of the measure is consistent with
patients’ experiences and that questions are interpreted as
intended and asked in a manner understood by patients as
described in the International Society of Pharmacoeconomics
and Outcomes Research (ISPOR) guidelines on content valid-
ation19,20 and FDA Guidance on patient-reported outcome
development21. To establish the content validity of a meas-
ure, it is important to target the population for whom it will
be used to ensure it is “fit for purpose”. To ensure that the
POMAQ would be relevant to all chronic pain patients,
including those who do not take prescription opioids, after
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meeting general eligibility requirements, recruitment was
conducted from the following four groups:

� Group 1 (Known Opioid Abuse): Currently taking opioids
(defined as taking a daily opioid dose for at least 7 days
prior to screening), have a past history of and/or current
diagnosis of opioid abuse or substance use disorder
(defined by Diagnostic and Statistical Manual of Mental
Disorders-IV-Text Revised [DSM-IV-TR] or DSM-5), with cur-
rent or history of treatment for opioid abuse or opioid
substance use disorder

� Group 2 (Known Abuse of Other Substances): Currently tak-
ing opioids and have a past history of and/or current
diagnosis (defined by DSM-IV-TR or DSM-5 criteria) of
non-opioid substance use disorder (e.g. alcohol, benzodia-
zepines), with current or history of treatment for opioid
abuse or opioid substance use disorder

� Group 3 (Opioid Non-abuse): Currently taking opioids and
do not have a history of opioid abuse or substance use
disorder (defined by DSM-IV-TR or DSM-5 criteria) with no
treatment history or current treatment seeking

� Group 4 (No Chronic Opioid Use): No knowledge of prior
and/or current chronic opioid use with no history of opi-
oid abuse or substance use disorder (defined by DSM-IV-
TR or DSM-5 criteria) or treatment history.

Study design

This was a cross-sectional, qualitative study involving a one-
time in-clinic visit for participants. The study received
approval from Chesapeake Institutional Review Board (IRB;
IRB # PRO 00012186) and a Certificate of Confidentiality was
obtained through the National Institutes of Health (NIH) to
protect identifiable research information from forced or
compelled disclosure of sensitive information. Participants
were recruited from six clinical centers (four research cen-
ters, one family medicine practice, one orthopedic center) in
a range of geographic regions of the United States
(Arkansas, Idaho, Florida, North Carolina, Rhode Island, and
Texas). Sites reviewed their patient databases and medical
records to ensure that participants met the study criteria
and were classified in the appropriate opioid use group;
they then approached eligible patients to ascertain interest
in participating in the study. Sites recruited five to 15 partic-
ipants per location for a total of 56 study participants.
One-on-one cognitive interviews were conducted in-person
by a team of trained qualitative interviewers independent
from the clinical recruitment sites among eligible English-
speaking adult participants with chronic moderate to
severe pain (age 18 years or older) who provided written
informed consent.

Figure 1. POMAQ sample question 4.
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After a brief interview regarding chronic pain history and
experience with opioid medications, as well as open-ended
concept elicitation questions to evaluate patient perceptions
of opioid misuse and abuse, participants completed the
POMAQ via web-based administration. Next, an in-depth

semi-structured interview was conducted to assess the par-
ticipant’s understanding of the instrument questions,
response options, and suggested revisions. As the majority of
participants would not see the entire POMAQ when complet-
ing it via the web (given the inherent response pattern), the

Figure 2. POMAQ conceptual framework.
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paper version was presented during the interviews. Each
interview took approximately 90 minutes. Following the
interview, patients were asked to complete the Brief Pain
Inventory-Short Form (BPI-SF)22 and a sociodemographic
form (e.g. age, gender, race, employment, education, comor-
bid conditions). Sites completed a clinical form about the
participant’s pain condition(s), current medications, and other
relevant clinical information. Participants were remunerated
$100 for their time.

After the first 10 interviews, it was noted that many par-
ticipants had difficulty completing the entire interview due
to fatigue. As such, to reduce participant burden and ensure
adequate interview coverage for all POMAQ items, the target
sample size was increased from 20–30 to 50–60, and the
interview approach was modified such that every other
patient enrolled in the study started with the last question
of the POMAQ and progressed backward to the first ques-
tion. All patients responded to the concept elicitation ques-
tions regarding misuse and abuse at the start of the
interview, and the same number of forward (n¼ 27) and
backward (n¼ 27) interviews were conducted; of which a
subset were full interviews. The mean time to complete the
POMAQ online was 12 minutes (range: 3–27 minutes), and
the mean duration of the qualitative interview was 92.4
minutes (range: 28–146 minutes). All questions were
reviewed by at least seven patients per group. Twenty-one
percent (n¼ 12) of participants were able to complete the
full, qualitative, semi-structured interview. Given the ques-
tions did not build on each other, this was not felt to intro-
duce bias to the study but ensured that at least seven
patients from each of the four groups reviewed every ques-
tion and set of response options.

Data analysis

Interviews were audio-recorded and transcribed verbatim.
Transcripts were reviewed by the research team for content,
corrected for obvious transcription errors, and participant
identifying information was removed (e.g. references to
names, doctors, places). A directed content analysis approach

was used to analyze the qualitative concept elicitation inter-
view data and identify, analyze, and report patterns and
themes within the data. A coding dictionary was developed
after reviewing the first 20 patient interviews and approved
by all team members prior to coding the data by two coders.
The initial coding of the first three transcripts by the individ-
ual coders was reviewed and adjudicated for consistency
prior to coding all transcripts19,23,24. Qualitative cognitive
interview data were also tabulated descriptively to present
patient responses.

Descriptive analyses of the quantitative data were per-
formed in SAS, version 9.4 (Cary, NC) (e.g. mean, standard
deviation [SD], frequency) to characterize the partici-
pant sample.

Results

Demographic and clinical characteristics

Fifty-six patients were enrolled and completed the POMAQ
while 54 completed the qualitative semi-structured interview.
The mean age overall was 48.7 years (Table 2). The partici-
pants were predominately Caucasian (n¼ 44, 80%) and
female (n¼ 32, 57%). Almost half (n¼ 24, 44%) reported
receiving disability assistance, and 26% (n¼ 14) reported full-
time employment. Most participants reported some college
(n¼ 26, 47%), secondary/high school (n¼ 13, 24%), or a col-
lege degree (n¼ 12, 22%) as their highest level of education.
No participants had a post-graduate degree. Participant self-
report of their current health state varied where most
reported “fair” (n¼ 19, 35%), “good” (n¼ 15, 27%), or “very
good” (n¼ 12, 22%). The most prevalent comorbid conditions
reported were arthritis (n¼ 30, 55%) and hypertension
(n¼ 17, 31%).

Overall, participant responses on the BPI-SF severity items
ranged from 4.2 to 7.2 (on a 0–10 scale, higher scores indi-
cate greater pain severity). For the interference items, pain
interfered mostly with normal work (score ± SD; 6.1 ± 3.4) fol-
lowed by general activity (5.8 ± 3.1), walking ability (5.7 ± 3.3),
and sleep (5.7 ± 3.0). Participants in the No Chronic Opioid

Table 1. POMAQ questions.

POMAQ Question

1. What prescription opioid pain medications have you taken that were prescribed to you by your doctor or healthcare provider?
2. Have you taken any other prescription opioid pain medications that were NOT prescribed to you by your doctor or healthcare provider
3. Did you take less of your opioid pain medication than was prescribed to you?
4. Did you take more of your opioid pain medication than was prescribed to you?
5. Have you changed or tampered with (that is, crushed, chewed, dissolved, snorted, smoked or injected) your opioid pain medication?
6. Did you drink alcohol while taking your opioid pain medication?
7. Were any of the following medications prescribed to you?
8. Did you get any opioid pain medication from someone who was NOT a doctor or healthcare provider?
9. Have you taken any of the following street drugs?
10. Have you visited more than 1 doctor or healthcare provider to get more prescription opioid pain medication?
11. Have you gone to more than 1 pharmacy to obtain your prescription opioid pain medication?
12. Has your prescription for opioid pain medication or your prescription opioid pain medication been lost?
13. Has your prescription for opioid pain medication or your prescription opioid pain medication been stolen?
14. Have you requested refills for your prescription opioid pain medication earlier than they were due?
15. Have you visited an emergency room (ER) or Urgent Care clinic to get more prescription opioid pain medication?
16. Have you used or tried to use a fake or changed prescription for opioid pain medication?
17. Have you purchased or stolen a prescription or a prescription pad or part of a prescription pad?
18. Have you shared, sold or traded your prescription opioid pain medication?
19. Do you think you may have a problem with your prescription opioid pain medication?

CURRENT MEDICAL RESEARCH AND OPINION 5



Use group (Group 4) reported the lowest levels of severity
and interference on the BPI.

For participants prescribed opioids for pain treatment, the
mean length of time taking prescription opioid medication
was 5.9 ± 6.4 (years ± SD; range 0.1–25 years) (Table 3). For
participants engaged in known abuse of opioid pain medica-
tion, the mean length of time was 3.4 ± 5.0 years (years ± SD;
range 0.2–20 years). More specifically, the mean time for tak-
ing prescription opioid medications for participants in the
Known Opioid Abuse group (Group 1) was longer at 4.3 ± 6.3
(years ± SD; range 0.5–20 years) than the Known Abuse of
Other Substances (Group 2) participants at 2.3 ± 2.1
(years ± SD; range 0.2–7 years). The most frequently reported

current opioid medications were oxycodone alone or in com-
bination with another medication (n¼ 17, 30%), hydroco-
done alone or in combination with another medication
(n¼ 16, 29%), morphine (n¼ 6, 11%) and tramadol (n¼ 6,
11%) alone or in combination with another medication. No
meaningful differences were noted between the forward and
backward interview administration groups in terms of
responses to the POMAQ.

Participant definitions of misuse and abuse

Participants were asked to describe “misuse” and “abuse” in
their own words related to prescription opioid pain

Table 2. Participant-reported demographic characteristics.

Characteristic Total
(N¼ 56)

Group 1:
known opioid abuse

(N¼ 16)

Group 2: known abuse of
other substances

(N¼ 15)

Group 3: opioid
non-abuse
(N¼ 15)

Group 4:
no chronic opioid use

(N¼ 10)

Age (Mean ± SD) 48.7 ± 12.3 46.3 ± 10.5 50.6 ± 12.1 48.3 ± 11.1 50.0 ± 17.3
(N¼ 55) (N¼ 15)

Gender n (% male) 24 (42.9) 6 (37.5) 8 (53.3) 5 (33.3) 5 (50.0)
Ethnicity n (%) N¼ 55 N¼ 15 N¼ 15 N¼ 15 N¼ 10
Hispanic or Latino 10 (18.2) 0 (0.0) 0 (0.0) 4 (26.7) 6 (60.0)
Not Hispanic or Latino 43 (78.2) 14 (93.3) 14 (93.3) 11 (73.3) 4 (40.0)
Missing 2 (3.6) 1 (6.7) 1 (6.7) 0 (0.0) 0 (0.0)

Race n (%) N¼ 55 N¼ 15
White 44 (80.0) 12 (80.0) 10 (66.7) 13 (86.7) 9 (90.0)
African American 5 (9.1) 2 (13.3) 2 (13.3) 1 (6.7) 0 (0.0)
Othera 6 (10.9) 1 (6.7) 3 (20.0) 1 (6.7) 1 (10.0)

Employment Status n (%) N¼ 55 N¼ 15 N¼ 15 N¼ 15 N¼ 10
Employed, full-time 14 (25.5) 4 (26.7) 2 (13.3) 3 (20.0) 5 (50.0)
Employed, part-time 4 (7.3) 1 (6.7) 2 (13.3) 1 (6.7) 0 (0.0)
Homemaker 2 (3.6) 1 (6.7) 0 (0.0) 1 (6.7) 0 (0.0)
Student 3 (5.5) 1 (6.7) 1 (6.7) 0 (0.0) 1 (10.0)
Unemployed 3 (5.5) 1 (6.7) 0 (0.0) 1 (6.7) 1 (10.0)
Retired 2 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 2 (20.0)
Disabled 24 (43.6) 7 (46.7) 9 (60.0) 8 (53.3) 0 (0.0)
Otherb 3 (5.5) 0 (0.0) 1 (6.7) 1 (6.7) 1 (10.0)

Education n (%) N¼ 55 N¼ 15 N¼ 15 N¼ 15 N¼ 10
Elementary/primary school 3 (5.5) 0 (0.0) 1 (6.7) 0 (0.0) 2 (20.0)
Secondary/high school 13 (23.6) 6 (40.0) 4 (26.7) 3 (20.0) 0 (0.0)
Some college 26 (47.3) 7 (46.7) 8 (53.3) 7 (46.7) 4 (40.0)
College degree 12 (21.8) 2 (13.3) 2 (13.3) 4 (26.7) 4 (40.0)
Postgraduate degree 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Otherc 1 (1.8) 0 (0.0) 0 (0.0) 1 (6.7) 0 (0.0)

Comorbid Conditions n (%)d N¼ 55 N¼ 15 N¼ 15 N¼ 15 N¼ 10
Angina (chest pain) 1 (1.8) 0 (0.0) 1 (6.7) 0 (0.0) 0 (0.0)
Arthritis 30 (54.5) 7 (46.7) 8 (53.3) 9 (60.0) 6 (60.0)
Cancer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
COPD/emphysema 3 (5.5) 0 (0.0) 2 (13.3) 1 (6.7) 0 (0.0)
Congestive heart failure 2 (3.6) 0 (0.0) 2 (13.3) 0 (0.0) 0 (0.0)
Diabetes 4 (7.3) 2 (13.3) 2 (13.3) 0 (0.0) 0 (0.0)
Hypertension (high blood pressure) 17 (30.9) 5 (33.3) 4 (26.7) 8 (53.3) 0 (0.0)
Kidney problems 1 (1.8) 0 (0.0) 1 (6.7) 0 (0.0) 0 (0.0)
Othere 8 (14.5) 3 (20.0) 1 (6.7) 2 (13.3) 2 (20.0)
None 13 (23.6) 3 (20.0) 4 (26.7) 4 (26.7) 2 (20.0)

Current Health Rating n (%) N¼ 55 N¼ 15 N¼ 15 N¼ 15 N¼ 10
Excellent 2 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 2 (20.0)
Very Good 12 (21.8) 3 (20.0) 1 (6.7) 3 (20.0) 5 (50.0)
Good 15 (27.3) 2 (13.3) 4 (26.7) 6 (40.0) 3 (30.0)
Fair 19 (34.5) 8 (53.3) 7 (46.7) 4 (26.7) 0 (0.0)
Poor 6 (10.9) 2 (13.3) 2 (13.3) 2 (13.3) 0 (0.0)
Missing 1 (1.8) 0 (0.0) 1 (6.7) 0 (0.0) 0 (0.0)

Abbreviations: COPD, Chronic obstructive pulmonary disease; N, total sample size; n, subsample size; SD, standard deviation.
aOther reported as Persian (n¼ 1), French and Irish (n¼ 1), Puerto Rican (n¼ 1), Algonquin (n¼ 1), White and American Indian (n¼ 1), and Black, Hawaiian, and
American Indian (n¼ 1).
bOther reported as self-employed (n¼ 2), and “third try for disability” (n¼ 1).
cOther reported as “RI trade shop” (n¼ 1).
dResponses are not mutually exclusive.
eOther reported as asthma (n¼ 2), Gastroesophageal Reflux Disease (GERD) (n¼ 1), gastroparesis (n¼ 1), kidney stones (n¼ 1), glaucoma (n¼ 1), osteoporosis
(n¼ 1), “pain muscles” (n¼ 1), and scoliosis (n¼ 1).
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medication. The majority (n¼ 42/56, 75%; Group 1: n¼ 13/
16; Group 2: n¼ 11/15; Group 3: n¼ 11/15 Group 4: n¼ 7/10)
commonly described “misuse” as taking more medication
than prescribed (e.g. taking 2 pills instead of 1) or on a dif-
ferent dosing schedule than prescribed (e.g. taking every 2
to 4 hours instead of every 6 to 8 hours). Other participants
(n¼ 8/56, 14%; Group 1: n¼ 3/16; Group 2: n¼ 4/15; Group
3: n¼ 1/15) described “misuse” as taking a prescription opi-
oid pain medication “to get high” or for another reason
other than to treat pain (note: interviewer questions below
are identified in bold text; as some patient quotes were
spontaneous, not all quotes include interviewer questions).

And what does the word ‘misuse’ mean to you when related
to prescription pain medication? Not using it the way that it’s
exactly labeled from a doctor’s office…Abuse is, um, to me, is
you knowingly, um, like if it says ‘don’t chew, cut or bite into a
tablet’ you knowingly do it, uh, knowing that it’s going to be a
stronger dose. Um, or you get medicines from friends of yours,
um, because you’ve run out of yours. Um, that would be abuse.
Misuse to me would be, um, like I had said earlier, taking two at
one—one time instead of taking one because the pain was so
bad. (006-010; Group 1, Male, age 58)

What does misuse mean to you when related to prescription
pain medication? Not taking it as directed. What about abuse

in relation to pain meds? What does that mean to you?
Exactly what it says, people abuse it, right…Abuse is you know
what your actions are, you know, you know that it’s going to get
you high. (001-001; Group 3, Female, age 36)

Approximately half of participants (n¼ 28/56, 50%; Group
1: n¼ 8/16; Group 2: n¼ 11/15; Group 3: n¼ 7/15; Group 4:
n¼ 2/10) described “abuse” as tampering with the medica-
tion, taking it “to get high” or “to get a buzz,” getting the
medication from someone other than a healthcare profes-
sional, and selling or giving the medication away. Some par-
ticipants (n¼ 22/56, 39%; Group 1: n¼ 8/16; Group 2: n¼ 3/
15; Group 3: n¼ 6/15; Group 4: n¼ 5/10) described “abuse”
as not taking the medication as prescribed (e.g. taking more
than prescribed or on a different dosing schedule than pre-
scribed), and others (n¼ 8/56, 14%; Group 1: n¼ 3/16; Group
2: n¼ 2/15; Group 4: n¼ 3/10) referred to “abuse” as an indi-
cation of an addiction problem.

Misuse reminds me, you know, taking it in any other order than
is on the prescription…Abuse would be taking pills in pursuit of
an altered state. (002-002; Group 2. Female, age 47)

What does misuse mean to you when related to prescription
pain medication? Using it when you don’t need it. Taking it – if

Table 3. Clinician-reported clinical characteristics.

Characteristic Total
(N¼ 56)

Group 1:
known opioid abuse

(N¼ 16)

Group 2: known abuse
of other substances

(N¼ 15)

Group 3: opioid
non-abuse
(N¼ 15)

Group 4:
no chronic opioid use

(N¼ 10)

Length of time in practice (years)
Mean ± SD 5.0 ± 5.6 2.6 ± 2.7 7.1 ± 6.6 6.6 ± 7.2 3.3 ± 2.2
Range (0.1–25.0) (0.1–11.0) (0.5–22.0) (0.1–25.0) (0.5–7.0)

Participants’ pain conditions n (%) da

Bone break or fracture 4 (7.1) 3 (18.8) 0 (0.0) 1 (6.7) 0 (0.0)
Central pain 1 (1.8) 0 (0.0) 1 (6.7) 0 (0.0) 0 (0.0)
Diabetic neuropathy 1 (1.8) 1 (6.3) 0 (0.0) 0 (0.0) 0 (0.0)
Fibromyalgia 2 (3.6) 0 (0.0) 2 (13.3) 0 (0.0) 0 (0.0)
Lower back pain 30 (53.6) 10 (62.5) 9 (60.0) 9 (60.0) 2 (20.0)
Migraine or other chronic headache 4 (7.1) 0 (0.0) 1 (6.7) 1 (6.7) 2 (20.0)
Neck or shoulder pain 9 (16.1) 2 (12.5) 3 (20.0) 4 (26.7) 0 (0.0)
Osteoarthritis 13 (23.2) 1 (6.3) 3 (20.0) 3 (20.0) 6 (60.0)
Other neuropathic pain (nerve damage) 5 (8.9) 3 (18.8) 1 (6.7) 1 (6.7) 0 (0.0)
Post-Operative pain 2 (3.6) 2 (12.5) 0 (0.0) 0 (0.0) 0 (0.0)
Visceral pain 1 (1.8) 0 (0.0) 1 (6.7) 0 (0.0) 0 (0.0)
Other painb 14 (25.0) 4 (25.0) 6 (40.0) 4 (26.7) 0 (0.0)

Length of time taking opioids (years)
Mean ± SD 5.9 ± 6.4 4.5 ± 5.8 7.7 ± 7.2 5.5 ± 6.2 –
Range (0.1–25.0) (1.0–25.0) (0.8–22.0) (0.1–20.0) –

Length of time abusing opioids (years)c

Mean ± SD 3.4 ± 5.0 4.3 ± 6.3 2.3 ± 2.1 – –
Range (0.2–20.0) (0.5–20.0) (0.2–7.0) – –

Current medications n (%)a

Oxycodone alone or in combination with
another medication

17 (30.4) 9 (56.3) 4 (26.7) 4 (26.7) 0 (0.0)

Hydrocodone alone or in combination
with another medication

16 (28.6) 4 (25.0) 5 (33.3) 7 (46.7) 0 (0.0)

Morphine 6 (10.7) 2 (12.5) 3 (20.0) 1 (6.7) 0 (0.0)
Tramadol alone or in combination with
another medication

6 (10.7) 0 (0.0) 4 (26.7) 2 (13.3) 0 (0.0)

Codeine alone or in combination with
another medication

5 (8.9) 0 (0.0) 1 (6.7) 4 (26.7) 0 (0.0)

Tapentadol 4 (7.1) 1 (6.3) 2 (13.3) 1 (6.7) 0 (0.0)
Hydromorphone 3 (5.4) 1 (6.3) 1 (6.7) 1 (6.7) 0 (0.0)
Buprenorphine 3 (5.4) 3 (18.8) 0 (0.0) 0 (0.0) 0 (0.0)
Methadone 1 (1.8) 0 (0.0) 1 (6.7) 0 (0.0) 0 (0.0)

Abbreviations: SD, standard deviation; N, total sample size; n, subsample size.
aResponses are not mutually exclusive.
bOther pain reported as cervicalgia (n¼ 1), chronic back pain (n ¼), chronic low back pain (n¼ 2), chronic neck pain (n¼ 1), chronic pain (n¼ 3), complex
regional pain syndrome (n¼ 1), “Crds bilateral lower extremities” (n¼ 1), hip pain (n¼ 2), knee pain (n¼ 2), and spinal stenosis (n¼ 2).
cGroup 2, missing data, N¼ 12 for time abusing opioids.
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it was prescribed for me – you know one pill per day and I know
that some people take one, two, three pills a day…More than
prescribed. What does abuse mean to you in relation to
prescription pain medication? I’ve seen alcoholism – it’s kind of
like alcoholism. People get addicted to it and they can’t get off
of it… (001-008; Group 4, Male, age 63)

Of note, eight participants (Overall: n¼ 8/56, 14%; Group
1: n¼ 3/16; Group 3: n¼ 3/15; Group 4: n¼ 2/10) specifically
reported misuse to be more of an unintentional act, whereas
abuse of opioid pain medications is intentional or deliberate.
Seventeen participants (n¼ 17/56, 30%; Group 1: n¼ 5/16;
Group 2: n¼ 5/15; Group 3: n¼ 5/15; Group 4: n¼ 2/10)
reported the terms “misuse” and “abuse” to be similar or the
same. Participants for whom English was a second language
(n¼ 6/10; Group 3: n¼ 3/15 and Group 4: n¼ 3/15) had
some difficulty describing the meaning of “misuse” in their
own words.

In summary, most participants were able to describe the
meaning of the terms misuse and abuse and agreed that the
intentionality responses provided in the POMAQ reflected
intentions consistent with prescription opioid misuse
and abuse.

POMAQ cognitive interview results

The average time duration to complete the POMAQ via the
web-based interface was 12 minutes (range 3 to 27 minutes),
and the average patient interview lasted approximately
90 minutes. The majority of participants understood the
response options as intended. All but one participant
(n¼ 55/56, 98%; Group 1: 15/16; Group 2: 15/15; Group 3:
15/15; Group 4: 10/10) indicated they understood the
instructions. Five participants reported confusion about
whether Tylenol was an opioid due to the combination prod-
ucts of Tylenol with codeine. Based on these findings, the
instructions were revised for clarity to differentiate the terms
“over the counter” and “opioid,” Tylenol with codeine was
added to the opioid examples, and “without codeine” was
added in example of Tylenol over the counter.

All but one participant stated they were comfortable com-
pleting the POMAQ, and none indicated concerns about
answering the questions honestly with all participants, stat-
ing they were honest when completing the POMAQ. A few
(n¼ 6, 11%) participants reported concerns about completing
the POMAQ using a secure internet site as they reported
that they were either not computer savvy (n¼ 3, 5%) or
were concerned about internet security (n¼ 3, 5%).

Recall period
A notable modification of the POMAQ from the SR-MAD was
the inclusion of a three-month recall period. In the content
validation and pilot testing research of the SR-MAD11, all
patients indicated they would be able to accurately answer
questions over a one-year and 30-day period. A third option
of a three-month recall period was included in the POMAQ
to measure the occurrence of lower frequency abuse/misuse
behaviors. Patients verified the selection of one-year and
one-month recall periods and indicated that a three-month

interval was a relevant option to capture escalating patterns
of use.

Specific behaviors (i.e. the number of times one engaged
in a behavior) necessitated a shorter recall period (i.e.
1month) in order to reduce recall bias, particularly when tak-
ing opioid medications. Importantly, patients reported that
the three recall periods of the POMAQ (1 year, 3months and
1month) were acceptable and accurately captured variation
in misuse/abuse patterns over time.

Items

Overall, the 19 items and associated sub-items of the
POMAQ were well-understood by participants who reported
clearly understanding item meaning, response options, and
relevance (Table 1 for the 19 core POMAQ items). There were
points of refinement suggested by participants regarding
item phrasing and response options. For question 7 regard-
ing medications that had been prescribed, one participant
recommended including the generic names of all medica-
tions as generics are commonly prescribed. Following this
feedback, the responses were revised to include generic
names and a few uncommon medications were removed to
accommodate the longer list.

A response option for question 8 related to accessing opi-
oid pain medication from someone who was not a health-
care provider (i.e. “I took the opioid pain medication from
the street of somebody I do not know”) was deleted follow-
ing participant reports that the phrasing was confusing and
a response to this item (“I bought some opioid pain medica-
tion from someone on the street”) was modified from
“bought” to “got” following participant feedback that “got”
could imply buying or stealing.

For question 9 regarding use of “street drugs,” partici-
pants indicated common and popular street drugs were
missing from the list of options (i.e. bath salts, 5MEO), there-
fore the list was expanded to include their suggestions. In
addition, participants recommended clarifying the response
options for question 9c regarding reasons for taking street
drugs (i.e. “Getting high on one drug is better when I am on
another”) to make it more explicitly relevant to opioids ver-
sus combining two street drugs. The response option was
revised to, “It is better to get high on my prescription opioid
pain medication when on another drug.”

The list of possible response options reflecting reasons for
endorsing question 10 (seeing multiple doctors) (Table 1)
was revised to include: (a) I was referred to another doctor;
(b) My doctor did not understand my pain level; (c) My doc-
tor thinks I am faking my pain.

Participants reported multiple interpretations to question
19 regarding having a problem with your opioid medication.
Participants indicated understanding the meaning of the
item as whether or not one “was addicted” or thought they
might be addicted to opioids, other participants interpreted
this question as experiencing side-effect, and/or “if you had
a problem refilling your prescription.” Given that all interpre-
tations could be correct, the question was restructured so
that if a patient responded “yes,” they were shown multiple
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response options (not presented here) as to what type of
problem they may be having to reflect patient statements
regarding perceived prescription opioid problems.

Discussion

The POMAQ was developed in alignment with the FDA and
ISPOR guidance for patient-reported outcome measures to
address the lack of a well-validated patient screener to assess
intentional prescription opioid misuse and abuse in a chronic
pain patient population using a consistent definition of
MARE21. The POMAQ demonstrated content validity in a
chronic pain population and was designed to assess inten-
tionality among misuse/abuse behaviors following the
ACTTION definitions, thus filling a critical measurement gap
for the assessment of prescription opioid misuse and abuse
behaviors. While the definitions and terminology of prescrip-
tion opioid misuse and abuse continue to evolve, with the
most current DSM-5 definition of substance use disorder not
reflected in the POMAQ, the behaviors and intention of mis-
use and abuse remain consistent regardless of definition. The
POMAQ fills an unmet need in screening for prescription opi-
oid misuse and abuse to provide documentation as to the
scope of misuse and abuse outcomes in patients with
chronic pain who are on long-term opioid therapy. The use
of a screener such as the POMAQ has the potential to iden-
tify patients engaged in misuse and abuse early in therapy
so that interventions can be employed to reduce
such behaviors.

For a screener to be useful, it must be used by healthcare
professionals. Convincing busy healthcare professionals to
use screeners required demonstration of usefulness, which
the POMAQ currently does not have. A quantitative valid-
ation study of the POMAQ has been completed and it is cur-
rently being evaluated in a 12-month, longitudinal
observational study. While awaiting the longitudinal results,
it is important to note that the POMAQ was designed for
ease of use with a web interface, streamlining the adminis-
tration by reducing administrative burden and providing
anonymity and security for patient completion to engender
greater honesty in responding. This implementation
approach should appeal to healthcare practitioners as the
POMAQ could be deployed as a monitoring questionnaire for
patients on long-term prescription opioid therapy to com-
plete electronically on a quarterly basis. Should misuse or
abuse behaviors be reported, alerts could be sent to the
healthcare provider, which would trigger a follow-up phone
call or visit to further evaluate the patient status. Such infor-
mation could provide insight into patients who are at risk of
adverse consequences.

In addition to the web interface, the POMAQ instructions,
recall periods (one year, three months, one month), 19 items,
and item response options have all demonstrated content
validity and were well-understood by adult patients with
chronic and acute pain with and without prior opioid experi-
ence. The vast majority of patients reported feeling comfort-
able completing the instrument via a web-based platform,
and none reported concerns about answering the questions

honestly. To counter concerns regarding the security of the
internet, the POMAQ should only be hosted on secure envi-
ronments so patients are confident that their anonymity is
maintained, allowing them to respond more honestly.
Refinements were made to a small set of items and response
options in the POMAQ after the qualitative interviews to bet-
ter capture patients’ preferred phrasing and experiences
regarding prescription opioid pain medication use, misuse,
abuse, and other drug use.

Qualitative research employs a methodology that provides
in-depth, nuanced patient data, but generally on a small
sample. As such, these cognitive interview results are under-
stood to reflect an overview of patient experiences but are
not intended to be generalizable to all prescription opioid
users, given the small sample size. Other limitations of this
research may include an unaccounted order effect by admin-
istering the interview guide in forward and backward assign-
ment, given the length of the interview, although the
distribution of participants across opioid groups and inter-
view response assignment should mitigate any administra-
tion order effect response bias. As with all research on
sensitive topics, the results are based on presumed honest
responses from the participants. Importantly, the goal of the
cognitive interview was to understand how patients inter-
preted the questions and if they understood what was being
asked, which was demonstrated.

Conclusions

The POMAQ has demonstrated content validity among
patients with chronic pain (e.g. questions were interpreted
as intended, phrased in a manner understood by patients).
In alignment with FDA guidance21, psychometric evaluation
to understand the statistical properties of the screener with
a cohort of patients with chronic pain who are currently
taking prescription opioids has recently been completed as
the next stage of development of the POMAQ and will be
presented in subsequent publications. Establishing the con-
tent validity of the POMAQ is the first step to support its
use in post-approval and long-term follow-up studies, which
could support the accurate assessment of the incidence,
prevalence, and persistence of prescription opioid misuse
and abuse.
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