1duosnue Joyiny 1duosnuep Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Author manuscript
Subst Abus. Author manuscript; available in PMC 2016 February 11.

-, HHS Public Access
«

Published in final edited form as:
Subst Abus. 2015 ; 36(2): 192-202. doi:10.1080/08897077.2014.993491.

Defining Non-Medical Use Of Prescription Opioids within Health
Care Claims: A Systematic Review

Gerald Cochran, PhD1:2, Bongki Woo, MSW3, Wei-Hsuan Lo-Ciganic, PhD, MS, MSPharm?,
Adam J. Gordon, MD, MPH245, Julie M. Donohue, PhD?%6, and Walid F. Gellad, MD,
MPH2:4.5

IUniversity of Pittsburgh, School of Social Work, Pittsburgh, PA, USA

2University of Pittsburgh, Center for Pharmaceutical Policy and Prescribing, Pittsburgh, PA, USA
3Boston College, School of Social Work, Boston, MA, USA

4VA Pittsburgh Healthcare System, Pittsburgh, PA, USA

SUniversity of Pittsburgh, School of Medicine, Pittsburgh, PA, USA

8University of Pittsburgh, Graduate School of Public Health, Pittsburgh, PA, USA

Abstract

Background—Health insurance claims data may play an important role for healthcare systems
and payers in monitoring the non-medical use of prescription opioids (NMPQO) among patients.
However, these systems require valid methods for identifying NMPO if they are to target
individuals for intervention. Limited efforts have been made to define NMPQO using administrative
data available to health systems and payers. We conducted a systematic review of publications that
defined and measured NMPO within health insurance claims databases in order to describe
definitions of NMPO and identify areas for improvement.

Methods—We searched eight electronic databases for articles that included terms related to
NMPO and health insurance claims. A total of 2,613 articles were identified in our search. Titles,
abstracts, and article full texts were assessed according to predetermined inclusion/exclusion
criteria. Following article selection, we extracted general information, conceptual and operational
definitions of NMPO, methods used to validate operational definitions of NMPO, and rates of
NMPO.

Results—A total of seven studies met all inclusion criteria. A range of conceptual NMPO
definitions emerged, from concrete concepts of abuse to qualified definitions of probable misuse.
Operational definitions also varied, ranging from variables that rely on diagnostic codes to those
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that rely on opioid dosage and/or filling patterns. Quantitative validation of NMPO definitions was
reported in three studies (e.g., receiver operating curves or logistic regression), with each study
indicating adequate validity. Three studies reported qualitative validation, using face and content
validity. One study reported no validation efforts. Rates of NMPO among the studies’ populations
ranged from 0.75-10.32%.

Conclusions—Disparate definitions of NMPO emerged from the literature, with little
uniformity in conceptualization and operationalization. Validation approaches were also limited,
and rates of NMPO varied across studies. Future research should prospectively test and validate a
construct of NMPO to disseminate to payers and health officials.

INTRODUCTION

Misuse, abuse, and dependence on opioid analgesic medications (referred to herein as the
non-medical use of prescription opioids [NMPO]) and related consequences has become a
critical public health issue in the US.12 From 1997 to 2007, there was a 402% increase in
the average per person milligrams of prescription opioids sold in the US.3 In 2012, the
number of persons who reported NMPO was 4.9 million, second only to marijuana use at
18.9 million.# Serious health ramifications have been associated with the NMPO
epidemic.>~’ Those engaged in NMPO are likely to have mental and behavioral health
comorbidities, such as post-traumatic stress, mood, anxiety, personality,8-12 and substance
use disorders.?10.13-16 Other common health problems include hepatitis'®13 and overall
poorer health.%17 The most severe health consequence resulting from the rapid escalation of
NMPO has been the increase in opioid-related overdose deaths.1® From 1999-2008,
overdose deaths increased fourfold,! and in 2010, opioid overdoses claimed nearly 50 lives
per day.18

Individuals engaged in NMPO are very likely to seek health care/services and subsequently
represent a significant burden on the health care system. In the US, estimates of total societal
costs of NMPO were $55.7 billion in 2007, with health care services (medical and
prescription) accounting for 45% of those costs.1® To reduce the excess costs of NMPO and
improve the health of populations served, health care systems and payers may benefit from
using population-level administrative claims data to identify and intervene with those
engaged in or at risk for NMPO. These systems require valid methods for identifying NMPO
if they are to target patients or providers for intervention. However, definitions of NMPO
vary across sources.2? Examples of benefits of a valid operational definition of NMPO could
include payers having the capacity to identify patients at-risk or engaged in misuse then
subsequently notifying providers. With such data, providers could provide prevention
interventions (opioid contracts) or referrals and/or office-based treatment options
(buprenorphine maintenance therapy).

The primary purpose of this article is to report findings from our systematic review of peer-
reviewed research publications that have defined and measured NMPO within
administrative claims databases in order to describe: the existing variation in definitions,
efforts to validate the various definitions of NMPO previously implemented in health
insurance claims data, and the prevalence of NMPO.

Subst Abus. Author manuscript; available in PMC 2016 February 11.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cochran et al.

Page 3

Defining the Problem

In spite of the far reaching impact of NMPO on individuals and the health care systems,
current consensus does not exist for how to accurately identify NMPO within administrative
claims data. Furthermore, NMPO has a variety of definitions within the literature, which
leads to challenges for comparing prevalence rates and results across studies and reports.
Table 1 contains examples of definitions or questions from leading national organizations in
the US that are designed to describe or capture NMPO. The National Institute on Drug
Abuse (NIDA) defines prescription medication abuse as: “...[T]he use of a medication
without a prescription, in a way other than as prescribed, or for the experience or feelings
elicited.”2! An additional commonly cited conceptualization of NMPO comes from the
Substance Abuse and Mental Health Services Administration’s (SAMHSA) annual National
Survey on Drug Use and Health (NSDUH). This survey asks participants regarding their:
“...[U]se of any form of prescription pain relievers that were not prescribed for you or that
you took only for the experience or feeling they caused.”22 The World Health Organization
Composite International Diagnostic Interview?3 asks patients if they “Have ... ever used a
pain killer nonmedically?” In addition to these conceptualizations of NMPO, one of the
largest barriers to identifying patients with NMPO in administrative claims data is that while
opioid use, abuse, and dependence are identifiable within the diagnostic codes of the
International Classification of Diseases (ICD),24 NMPO is not a classified condition. Given
the serious problems faced in the US regarding NMPO and the variation and limitations that
exist regarding its definition, we initiated the current systematic review.

METHODS
Search Strategy

We began by searching eight electronic databases (CINAHL, Health Source: Nursing/
Academic Edition, Medline, PAIS International, PsychINFO, PsycArticles, PubMed, and
Social Work Abstracts). These databases search a wealth of sources, including: peer-
reviewed literature, book chapters, conference proceedings, web content, dissertation
publications, professional materials, legal sources, monographs, governmental documents,
and technical reports. Within these databases, we searched for three broad categories of
terms related to opioids (e.g., painkiller, analgesic), health insurance claims (e.g., benefits,
claims, insurance), and non-medical use (e.g., misuse; dependence; Table 2). Given the fact
that a variety of terms have been used to describe NMPO within the literature, a range of
search terms were employed attempting to capture a majority of synonyms and subgroups.
For example, based on the study of Manshikanti et al.,3 a list of opioid medications for
which consumption has greatly increased, such as fentanyl and hydromorphone, were
included as key terms under the opioids. Furthermore, we searched the National Library of
Medicine Medical Subject Headings (MeSH) for relevant synonyms to our search terms
related to opioids and administrative data. In addition to our broad conceptualization of
opioid-related terms, we likewise chose broad terms to depict misuse (e.g., abuse,
dependence, misuse) given the varied terminology used within the field. Our choice to
maintain broad search terms stemmed from our interest in gathering all definitions of NMPO
in health claims analyses rather than attempting to only identify a single a priori
conceptualization. Search strings were organized by combining terms with Boolean
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operators (i.e., AND and OR) in each of the eight databases. The three broad categories of
terms were combined using the operator AND, while the subgroups of keywords within
categories were listed using the operator OR (Table 2).

We reviewed publications from 2000 through February 2014. The year 2000 was selected as
the first year for our search given escalating trends around that timeframe in the US for both
elevated levels of NMPO?Z® and overdose death.28 Lastly, because the study aimed to
investigate NMPO among enrollees of health insurance in the US, we limited our electronic
search to studies conducted in the US.

Selection of Studies

Our initial search yielded a total of 2,613 studies (Figure 1), which were imported into an
electronic database (Endnote X7.1) for review. We selected studies from this initial search in
two steps. For the first step, two independent reviewers selected articles in which the titles
and abstracts discussed prescription opioids or a conceptualization of NMPO, used
administrative claims data, studied human patients, and utilized quantitative methodologies.
Reviewers eliminated studies that were non-US based, duplicates, and conceptual/qualitative
in nature (e.g., literature reviews and editorials; Figure 1). Conceptual/qualitative articles
were not included given our specific intent to identify studies that developed definitions of
NMPO for use within health claims data and subsequently reported results of the empirical
implementation of those definitions. For articles found to be unclear in terms of the
inclusion/exclusion criteria, the methods sections of these articles were examined. This step
also involved discussions between reviewers to resolve disagreement and to protect the
review from individual reviewer selection bias. A total of 2,569 studies were eliminated in
this step, which resulted in 44 remaining studies (Figure 1). The second step of the study
selection process was similar to the first, with the exception that the 44 remaining articles
from the initial step were examined by the reviewers by reading both the abstract and full
text and specifically only including studies that contained a conceptual and an operational
definition of NMPQO. Our final step also included examination of the reference lists within
our selected studies to identify additional possible publications for inclusion, which yielded
no additional studies that met our inclusion criteria.

Data Extraction and Analysis

The data extraction template for the final publications identified in the review was
developed by the authors and was used by two reviewers during the extraction process to
record general information; including first author, year of publication, and data source.
Furthermore, the NMPO conceptualization used within the article title or abstract and
operational definition of NMPO were also extracted. By NMPO conceptualization, we mean
the brief nominal label or term the authors of the articles utilized to summarily describe their
NMPO concept in the titles or abstracts (e.g., “prescription opioid abuse”). By operational
definition, we mean the specific observed indicators utilized by the authors to operationalize
and construct the NMPO variables from within their data sources (e.g., ICD-9 codes, dosage
of medication). In addition, validation methods of the operationalized definition of NMPO
(if one was included in the article), the general purpose of the analysis plan related to the
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NMPO variable(s), a general description of the main outcomes, and the rates of NMPO
reported were also added to the data extraction template.

RESULTS

We identified seven articles fitting our inclusion/exclusion criteria, including data from
publicly funded insurance (n=2; Braker et al.,2” Leider et al.28), commercial health plans
(n=3; Logan et al.,29 Rice et al.,13 White et al.10), and a mix of both publicly funded and
commercial health plans (n=2; Roland et al.,3° Sullivan et al.31; Table 3).

Conceptualization of NMPO

The conceptual definitions of NMPO varied widely (Table 3). White et al.1°, Rice et al.13,
and Roland et al.30 all conceptually present NMPO as identifying prescription opioid
abusers. Braker et al.??, Logan et al.,2% and Sullivan et al.3! discuss their conceptualizations
of NMPO in terms of potential or probable misuse of opioid medications. Leider et al.28
conceptualize their NMPO population as persons who chronically use opioids and are non-
adherent to their prescribed regimen.

Operationalization of NMPO

The operational definition of NMPO also varied widely across studies (Table 3). The
operational definition of NMPO is constituted by the specific observed indicators utilized by
the authors to construct the NMPO variables from within their data. Four general types of
indicators were used by the authors to operationalize NMPO within the claims data: (a)
ICD-9 diagnosis codes, (b) opioid medication prescription records, (c) provider/pharmacist
records, and (d) urine toxicology information.

Roland et al.,3% White et al.10 et al., and Rice et al.13 each utilize diagnoses of opioid use
disorders in their operational definitions of prescription drug abuse. In addition, White et
al.1% et al. and Rice et al.13 also include in their definitions that patients must also possess
evidence of an opioid medication prescription. Sullivan et al.3! and Braker et al.2” employ
numbers of providers and pharmacists as part of their definitions of potential or probable
NMPO. For instance, Braker et al.2” indicate patients must have had opioid medication
prescriptions from two or more providers. However, added to the numbers of providers and
pharmacists, Sullivan et al.3! also include information on days of opioids supplied (e.g., 91—
185, 186—240, >240 days), and Braker et al.2” include that patients must possess a record of
having an opioid prescription. Similarly, Logan et al.2? utilize days of opioids supplied as
well as doses of medications within their definition. Leider et al.28 likewise include days of
opioids supplied combined with urine toxicology to verify non-adherence to the medication
regimen (Table 3).

Validity
Two primary approaches, one quantitative and one qualitative, were employed in validating
the operational definitions of NMPO in these studies (Table 4). Braker et al.2” employ a
quantitative approach in which they performed a criterion validation using a receiver
operating curve (ROC) analysis to identify how well their misuse score predicted whether or
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not a patient had filled more than six opioid prescriptions in a six-month period. These
authors reported adequate validity (sensitivity=0.82, specificity=0.70). Similarly, White et
al.10 tested three statistical models (2 models with prescription claims information only as
independent variables and 1 with integrated prescription and medical claims information as
independent variables) to predict their NMPO variable. The prescription claims models
contained similar opioid medication information (e.g., dosages) but differed in that one
contained prescriber information and the other did not contain prescriber information. The
integrated model included opioid medication information (similar to the 2 prescription
information models) as well as health and mental health diagnoses previously demonstrated
to be related to NMPO (e.g., depression, hepatitis).1® Employing an ROC analysis to
identify model fit, these authors reported their integrated analytical model possessed the
highest degree of validity in predicting their NMPO variable (C=0.93, r2=0.37). Sullivan et
al.3! also performed a quantitative criterion validity analysis, and relied on logistic
regression models that associated comorbid opioid use disorder diagnoses with their NMPO
outcome variable (which was defined by pharmacy/provider data and days of opioid
supplied). Results showed adequate support based on significant associations of the opioid
use disorder diagnoses with their NMPO variable (commercial claims data [Health core]:
Odds Ratio [OR] = 3.53, 95% Confidence Interval [CI] = 2.4-5.2; public claims data
[Medicaid]: OR = 2.66, (95% Cl=1.1-6.2).

In contrast to these quantitative approaches, the second validation approach appears to be
more conceptual (i.e., face and content validity; Table 4). These authors provided either
rational justification of operational definitions and/or cited previous literature that showed
support for the indicator they created. The only case wherein an operational definition with
conceptual validation cited a previous study that had performed a quantitative validation was
Rice et al.13 citing the previous work of White et al.10

Rates of NMPO

We also extracted rates of reported misuse from the articles by Logan et al.,2° Sullivan et
al.,31 and Roland et al.30 The studies by Leider et al.,28 Rice et al.,13 and White et al.,10 did
not specifically report rates of NMPO; however, the authors reported sufficient data to allow
rates of NMPO to be calculated from their samples. The Braker et al.2” study neither
reported rates of NMPO nor contained sufficient data to calculate rates of misuse (Table 4).
Differences in rates range from the lowest at 0.75% (White et al.1% defining NMPO using a
record of a opioid prescription combined with opioid use disorder diagnoses) to 10.32%
(Logan et al.2® defining NMPO using prescription drug fill indicators). The calculation of
the NMPO rate for Leider et al.28 was the total number of those likely non-adherent patients
divided by total chronic users. The rate of NMPO for the Logan et al.2° study was the
number of patients who had any one of four misuse/inappropriate prescribing factors divided
by the total patients that received one or more prescription opioid medications from an
emergency department. The rate of misuse from Sullivan et al.31 was calculated from the
number of patients who were designated as having probable misuse divided by the total
sample of chronic opioid users. For Rice et al. and Roland et al.,30 rates of misuse were
based on the number of patients designated as abusers divided by the total patients within
their samples. Rate of misuse for White et al.10 was also based on the number of patients
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designated as abusers (n=875) divided by the total patients within their sample (n=116,382).
This rate of misuse is from the drug claims model and not the integrated model due to the
fact that the total number of abusers for the integrated model is not clearly reported.

DISCUSSION

This systematic review identified seven peer-reviewed research articles from 2000 to 2014
that contain conceptual and operational definitions of NMPO that have been employed
within public and private health insurance claims databases. Valid claims-based definitions
of NMPO could help promote improved strategies for detecting and decreasing prescription
opioid diversion and aid patients reduce NMPO and associated health problems. Our review
found: (a) both the conceptual and operational definitions of NMPO are variable; (b) efforts
have been made by authors of the studies to validate their definitions of NMPO, although
these efforts are also variable, and (c) the variation among these studies likely has resulted in
disparate rates of NMPO detected among the study samples drawn from the various claims
databases.

Despite a focus in the reviewed articles on NMPO, the studies herein were unable to
optimally validate NMPO using ‘gold standard’ measures. For example, while Sullivan et
al.3! examined the association between their measure of NMPO and ICD-9 codes for opioid
abuse and dependence, these codes include many instances of illicit opioid use (e.g. heroin)
in addition to prescription abuse. Braker et al.2” examined the association of their NMPO
variable with having six or more opioid prescriptions filled within six months, producing
more of a validation of high use rather than misuse. Ideally, researchers could compare
measures such as the Prescription Opioid Misuse Index32 or the Current Opioid Misuse
Measure33 with the reviewed NMPO indicators to establish their validity. Although such a
study is not easily accomplished, a prospective study that recruited patients within health
plans for NMPO assessment would be feasible and could yield highly valuable data. Given
the high level of heterogeneity of the definitions of NMPO within this review, the varying
sources of data, the different analytical approaches used to quantify NMPO, and the lack of
a gold-standard comparison, it is not possible to identify which particular definition NMPO
should be recommended for general use.

The definitions of NMPO herein more likely approximate some degree of potential opioid
medication misuse through patient behaviors and/or use disorder diagnoses. For instance
Rice et al. and White et al.10 employed ICD diagnostic codes of opioid abuse, dependence,
and overdose among individuals prescribed an opioid medication, which point to
psychosocial factors likely at work within these patients that put them into a misuse
category. However, a clear limitation is this definition does not account for those individuals
with opioid use disorders who justifiably need and receive opioid pain management.
Furthermore, the Logan et al.2? definition is likely indicative of problematic prescribing
practices. However, given that the authors labeled their definition as including “misuse,” and
the fact that they included behaviors such as overlapping opioid prescriptions; their
conceptualization and operationalization of NMPO fell within our search parameters and
aligned with similar behaviors noted within other studies included herein (e.g., Sullivan et
al.3% included >186 days supply of opioid within 6 months).
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Other operational definitions rely on behavioral or medication utilization patterns that could
be indicative of misuse. Accessing multiple opioid medications from multiple prescribers
and pharmacies are important components of designating misuse.3435 Furthermore,
quantities of pills and dosages are also apparent indicators of misuse.36 However, among the
authors that employed these parameters, only Sullivan et al.31 combine each of the ideas of
multiple medications, prescribers, and pharmacies along with quantity. The combination of
this nexus of indicators seems likely to reduce the number of false positive cases of NMPO.
However, despite the value for using composite indicators, none of the studies using only
health insurance administrative data can uncover whether individuals took the opioids for
the purpose of getting “high” or the feelings produced thereby, as is central to definitions of
NMPO utilized by SAMHSA or NIDA (Table 1). Furthermore, the addition of electronic
health record information to a composite definition of NMPO may enhance the robustness
and accuracy of a measure for identifying NMPO among patients.

Given the variety of definitions of NMPO among the studies examined within this review
and the varying degrees of validation, rates of NMPO also appear to differ widely between
studies. Rates of NMPO also are likely influenced by the populations studied. Specifically,
the studies reviewed in this project were from public, private, and combined public and
private sources, each sample adding a level of complexity for comparing NMPO rates. One
possible solution to the variation in definitions we have presented herein would be for
payers, health care systems, and researchers to unify constructs of NMPO under the auspices
of organizing frameworks; such as that presented by the Analgesic, Anesthetic, and
Addiction Clinical Trials, Translations, Innovations, Opportunities, and Networks
(ACTTION) public-private partnership.3” Such an organizing framework could help
delineate and systematize approaches to conceptualizing and operationalizing NMPO.
However, the robustness of such approaches is somewhat restricted within the health claims
environment based on limitations of data available for creating indicators— thus calling for
possible changes in coding schemes and additional research to augment current practice.

A primary limitation of this review is the high degree of variation within the individual
studies identified, which has impacted our efforts to systematically categorize the definition
of NMPO, validation approaches, and rates of NMPO. Indeed, we acknowledge our search
terms were intentionally broad in order to capture all studies that examined a
conceptualization of NMPO within claims data. As a result, we recognize we are not
comparing studies with similar research aims, populations, and methods. However, given
that the earliest studies for our current review were from 2009, this appears to indicate that
the analysis of health insurance administrative data with the intention of identifying NMPO
is new within the field, and therefore, the observed variation among definitions of the
NMPO is expected. This limitation, nonetheless, underscores the fact that our review is
timely in bringing together existing literature in the field.

A related limitation from our review is that a relatively small number of studies (N=7) were
found for analysis. It may be the case that payers or investigators have examined this data,
but have not published their findings, introducing publication bias in our review. However,
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given the extensive and broad areas our selected databases search, we feel that non-peer-
reviewed materials or grey literature would likely have appeared in our final results had they
met study inclusion criteria. Nevertheless, the number of studies we found presents
challenges for categorizing clear patterns in the definitions of NMPO using claims data.
However, as was noted, the relatively small number of studies likely is a product of the
number of years that studies of NMPO in administrative claims data has been underway in
the literature—calling for advancement in this field. We also recognize that identifying
NMPO within health care claims data is inherently limited, not having the capacity to
capture misuse patterns among individuals who obtain opioid medications without a
prescription. Therefore, generalizability of findings from the studies reviewed herein and
from our review is limited to populations within health care claims data.

The behaviors that constitute NMPO are unclear. In our review of studies, we found varying
definitions of NMPO with limited consistency in conceptualization and operationalization.
We found that validation of these definitions was also limited, and estimates of rates of
opioid misuse were inconsistent. Future research should build on the current definitions of
misuse presented herein and work to prospectively validate a construct of NMPO for
dissemination to payers, clinicians, health care system administrators, and public health
officials to accurately identify NMPO from claims data in order to better confront this
national public health crisis.
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2,613 results

- Studies identified through 8 databases

A\ 4

2,569 studies EXCLUDED through title and abstract review
- Conceptual or qualitative methodologies (n=856)
- Duplicates (n=294)
- Non-health claims studies (n=482)
- Non-human studies (n=213)
- Non-opioid pain medication (n=724)

A 4

44 studies INCLUDED in abstract and full-text review
- Discussed prescription opioids or concept of NMPO
- Health insurance administrative data

- Human patients
- Quantitative methodology

A 4

37 studies EXCLUDED though abstract and full-text review
- Conceptual or qualitative methodologies (n=2)
- Non-health claims studies (n=3)
- Non-NMPO (n=27)
- Non-opioid pain medication (n=5)

A 4

7 studies INCLUDED in review

- Conceptual and operational definition of NMPO
- Health insurance administrative data

- Human patients
- Quantitative methodology

Figure 1.

Consort flow diagram of selected studies

Subst Abus. Author manuscript;

available in PMC 2016 February 11.




1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Cochran et al.

Page 13

Table 1

Examples of definitions of opioid medication misuse

Organization

Definitions and questions

American College of
Preventive Medicine3®

Non-medical use (prescription drug abuse, illicit use): Intentional or unintentional use of legitimately prescribed
medication in an unprescribed manner for its psychic effect (either experimentation or recreationally), deciding
to increase the dose of one’s own medication, unknowingly taking a larger dose than directed, engaging in a
suicidal attempt or gesture, and inadvertent poisoning. The non-medical use of prescription medications implies
that the person is using the drug for reasons other than those indicated in the prescribing literature or other off-
label uses prescribed by a clinician. Nonmedical use includes procurement of drugs for abuse, bartering,
suicide, homicide, or accidental ingestion.

MedlinePlus3?

If you take a medicine in a way that is different from what the doctor prescribed, it is called prescription drug
abuse. It could be: 1) Taking a medicine that was prescribed for someone else; 2) Taking a larger dose than you
are supposed to; 3) Taking the medicine in a different way than you are supposed to, this might be crushing
tablets and then snorting or injecting them; 4) Using the medication for another purpose, such as getting high.

National Institute on Drug
Abuse?

Prescription drug abuse is the use of a medication without a prescription, in a way other than as prescribed, or
for the experience or feelings elicited.

Substance Abuse and
Mental Health Services
Administration’s annual
National Survey on Drug
Use and Health??

Use of any form of prescription pain relievers that were not prescribed for you or that you took only for the
experience or feeling they caused.

World Health Organization:
Composite International
Diagnostic Interview?3

Have you ever used a pain killer nonmedically?
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Table 2

Opioid category

AB (Analges* OR Buprenorphine OR Fentanyl OR Hydromorphone OR Morphine OR Opi* OR
Oxycodone OR Oxymorphone OR Oxycontin OR Painkiller OR Pain Management OR Pain Medication
OR Suboxone OR Subtex)

AND

Health insurance claims category

(Admin* OR Benefi* OR Claim™ OR Diversion* OR Enrollee OR Insur” OR Medicaid OR Medicare
*
OR Pay ")

AND

Non-medically use category

(Abuse OR Chronic OR Dependence OR Long-term OR Misuse OR Overuse)

a‘I'erms related to opioid medications were searched using the electronic database search engines within the title and abstract, and terms related to
claims and misuse were searched using the electronic database search engines from any part of the article. This decision was based on very limited
search results generated when all terms were only searched within titles and abstracts.

*
= Exploded mesh term encompassing all MeSH sub-headings.

Subst Abus. Author manuscript; available in PMC 2016 February 11.




Page 15

Cochran et al.

UeISIaxIeIN
-aqueansul
|e12JaWwwod pue
papuny Ap1jand

SUOISN|oXa ON

60°596 pue ‘(Buluosiod
auopeylswW) 20°596 ‘00596
X§'S0€ ‘X2 '70E 'X0'70E

asnqe

proido xy pasoufeiq 0c€TOC puejoy

(VSN ‘NN ‘atreld
usp3 ‘sulon|os
Jakojdw3
xiuabup)
uoiejndod
painsul
Ajareand e

WwoJ} erep swiejd
aANBASIUIWPY
:90uRINSUI
[e12IsWwwo)

Buruosiod
utossy yum sid

XY p1o1do Jo p1093J Ou/SHA -

(sonoaseu paejal

/sa1eido Aq Buiuosiod)
0'596 pue ‘(ssnge prordo
Juspuadapuou) XG'S0E
‘(@2uapuadap Bnip Jayro
Aue yym aouapuadap adAy
-p1oido Jo suoneuIquiod)
XL'y0€ ‘(9ouspuadap
adA1-proido) X0'v0¢g

asnge pioido xy ¢1¢T0C 801y

Y[eaH uaani
Aq patedaid

aseqereq ured Jaoued
Ja)unooug 104 Xy proido Aep \Em_mS_:cm
pueswiely  BUIAIB0a) 350U} pue wesbijiw sulydiow QOT= Jo 9] ured
|e12Iswwo) J1eak T Joy sueld a)noe 10} sproido ases|al -papuaIxa
@UeISIN BN 11343 Ul pajjous /Bunae-Huo| ‘sxy auidazeipozuaq saonoesd
:80ue.Insul Ajsnonunuod pue pioido Huiddejiano x¥ areridosddeul
|e1oJawwo) 10U S}d - aam 1= Buiddepiano sxy proido - - /asnsiw pioido [enuslod 62€T0Z uebo
s)nsal
Bunsey Bnip
auLIn Jo aseqelep
juapuadapul
‘sue|d preaipai\
pue ‘abejuenpe sabues
aIedIpaIN papn|oxa paloadxa ulyum
:90uBINSUI 9I9M S|OJJUOD  S|9A8] PUE Ydjew SYIUOW-9 UIYHM s1asn pioido a1uoIyd
papuny AjDIignd 01 paydrew Jou sid uoledIpaN proido BuiAyienb e jo skep 0zZT - - Buowre souaiaype-uoN gz 1T0OC J9pIe]
aonoeud
auldIpaw Ajiwey HSpuow
a3]buIs e wouy -9 uIym
syuaied 0 OO sisouBeip 1aoued sxy vmo_mo
presipaiA) ueld Yum asoyl pue 9< ‘slapinoid
UeSH eInsuluad Adeiayrooewreyd 22 woyy
Jaddn :eourINSUI SUs) Yoys sxy pioido asnsiw
papuny. Ajo11gnd Buinieoal  sid - Xy p1o1do Jo pIodal 0UfSaA £ PAAIOaY - prordo oxy [enusiod 126002 J>elg
saoew reyd
(s)eaunos ereqg suosnpx3  ABojodIxolaulin a.nseaw paseq [|1}-uold1iosa id mbuSwmm a.inseaw paseq-sisoubeiq 1090U00 ,Od NN PRTEIS  eak /Joyne 1.1
jo JequinN

Od AN 4o uofezifeuolje edO

Author Manuscript

€9l|qel

Author Manuscript

Author Manuscript

Sa1pNIS $s0498 OdIAIN

Author Manuscript

Subst Abus. Author manuscript; available in PMC 2016 February 11.



Page 16

Cochran et al.

'(g=) asnsiw ajgeqo.d pue ‘(y—g) asnsiw ajqissod ‘(T S) asnsiw ou :paz1ioba1ed pue pajelauab aiam $a10s asnsiw S_manoom

‘ured 8)noe se PapN|oUl SUOINPUOD 10§ SBP0D G- 4O ISI| PUB UONIULSP 10} 810UI00) Z 8]geL ‘|8 18 J8pIaT] 89S

3

‘uoneziueblQ ased vmmmcm_\,_noo_\,_m

‘Jused=1d
p

'S19pIA0Id 2= W01Y SXY €2 PBAIB0al pry oym asoyy Buowe porsad yiuow 9 & uiylm Xy pioido 9= Bunoipaid sajgeLieA [enpIAIpUl UO paseq palelaual sem 8109s asnsiw v,

.:o_a_ammiuxmo_

‘sproido uondiiosaid Jo asn _S_umE.coz”On_s_zm

uoneziueblo

eleq YijeaH
aurelA :@ouBINSUL Buruosiod 0'596
|eloJswwo) uroJay yum sid XY p1o1do Jo p109aJ Ou/SHA - 10 'G'S0€ ‘2 '¥0€ ‘0'v0E asnge proido xy 016002 SHYM
“Juawyeal) (5=
aa1dsoy Buinlaoas ‘v—£75)
preaipsy ‘sawoy Buisinu sajoew.eyd
sesuyIy ut Buiall ‘(1aoued 10
pue a10DyjesH unjs ewoueaw sypuow-9 ulyum (Ovz< ‘org  Jequinu ‘(G2
:80UBINSUI -uou uey) —98T ‘S8T-T6) spioido bunae buo) ‘b€ ‘Z5) f S49sn
|e12J3WWOod pue 18y30) sisoufelp 0 sAep pue (Otz< ‘072—98T ‘G8T s1aqi0said proido 21uoiyd Buowe
papuny Ajd1ignd J192URd Y1M Sid —16) spioido Bunoe 1oys Jo sAkeq O JaquinN - asnsiw proido ajqeqold 1¢ 0TOC UBAI|INS

(@s101n0y
uoswoy])
saseqerep
leuswisjddng
aIedIpaN

pue s13)unooul
pue swre|D
le1Jswwo)

(paiyisselo asaymasya 1ou Buiuosiod sayerdo)
(pauisse|o a1aymasia 1ou Buluosiod sajeido)

(s)eaunos ereq

suosnpx3

ABojooixo18ulin

a.Inseaw paseq ||1}-uondiiosa id

saloew reyd
pue
sepinoid
0 BqunN

a.inseaw paseq-sisoubeiq

1d20U00 x,Od NN PRTRIS  Jeak /Joyine 1SJ14

Od N jo uoljezifeuolye LAO

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Subst Abus. Author manuscript; available in PMC 2016 February 11.



Page 17

Cochran et al.

.:o_a_bmeauxmm

*asnqe 104 su 1saybiy
1e aJe sasoubelp yijeay [elusw
'SI9PJOSIP asn 92UBISANS ‘S|[1Jo4

'SI9pI0SIp

asn aouBISqNS /yi[eay [eyusw

pue ‘saolAiss yieay ‘olydesBowsp
:Buipnjoul ‘asnge pioido xy

(2€0=o4

'£6'0=0) [9pow
Buimiy 1589 ay) sem
asnsiw proido xy
101pa.d 01 swiefo
S3IINIBS Uy[eay

114 [9pow Burtedwod
sanINd DOy Buisn

B %SL0  sxy proido Ajies yum spenpiaipu| 10} 10398} Xsu 8|q1ssod pagnuap]  pue Bnup parelbaiu| S|apouw asnsiw 8aly | AUpIeA UOLIBIID  ZHS'VET 016002 3MUYM
‘sa|qeLieA [ealbojodew.reyd pue
‘sasouBelp asnge aaueIsgns /yjeay
*3SNSILL 10 YSII Pasealoul aney [elusL ‘sajqeLieA ured pue yjjeay PIEOIPSIN YV Ul
pioido g ajnpayas Bunoe Loys  ‘sajqetiea aiydesbouwsp :Buipnjoul (T°9-T'T '10%56)
aA18231 J0 ‘Aepyspioido BuipzT< ‘asnsIW pIoido Yim pareroosse 99'¢=dO ue
}  9AI90aJ ‘SIBPIOSIP 8N 8oUBISqNS aq o) pazisayiodAy sajqerien  PUB 8103 L3[ESH Ul
%€ predIpaiN ¥y aARY ‘SuoIpuod ured aney juapuadapul ay) pue asnsiw (€S2 '10%S6)  sisouberp souspuadap 10]eIIPUI BSNSIW
1049 :8100Y}eaH ‘1aBunoA atem oym sjenpiAipu| [e9110637e0 USaMIB( SUOITRIDOSSY €S'€ =0 Jo asnge pioido AupIjeA uoBID 78'1¢ 1¢ 0TOC UBAI|INS
‘uolezi|in ares "sJasnae
yeay Jaybiy Apuediiubis aney -uou paydrew pue siasnge spioido
asnge oym asoy} pue ‘0T0z-5002 U99MIaQ SONSIIaIoBIRYD Ul[aseq
%020 woJ} pasealoul asnge ploido xy pue a1ydeifowsap Jo suosuedwo) p VN 26S'T9 0eET0C puE|0y
"asnge plo1do yum Jaquisw "SO1S1IBIoRIBYD
Ajwrey e 4o ‘snireday ‘suonipuod Jaquiaw Ajiwe) pue ‘asn a24nosal
aueIyaAsd ‘asn aourisgns pioido [e2IpaW ‘SaNlIPIqIOWOd ‘SI0IARYSQ
-uou ‘xy 1s1uoBe pioido snoinaid  Buippy ‘asn Bnup xy ‘sonsiaioeIeyd
® ‘sxy pioido snoinaid alam juaijed pue asnge pioido xy
058/°0  9SNqe Jo s10)01paid 1s8bUOIS 8L US9MIS] SUOIIRIDOSSE JO Sejewlis] o RIpIEAIUBIUOD  g16477g ¢12102 901y
suaied ‘syuawedap
10 Alouiw e Buowre Ajuo Aouabiawa ul soisabjeue
punoy aiam susaned onewsjqosd  pioido paguiasald sasjjolus afewsy
‘o11ews|qoud Jou Ajjelaush "SA sajew Buowre Buiqrasaid
alam saonoeld Buiqriosaid aeridoiddeur fasnsiw proido
%2E 0T pioido juswiedsp Aousbiawg pUE S391AJ8S U[eay JO SISA[eUY o AupIEAIUBII0D  gariggy, 62£70¢ uebo
S1S00 ‘sjuaiyed
aled yyeay Jaybiy Apueoiiubis  Buisn pioido 91uoiyd Juslaype-uou
aney spiordo asniano "SA JUBIBYPE JO SIS09/UoIFezZI|IIN
%GE'S oym siasn pioido juaiaype-uoN aIeayyeay o uostiedwo) Ajpijen aoe4 Gev'6y gz 110C 19pIv7]
'slaquiasald apdnnw "aSNSIW YIm (60
pue ‘sabesop proido Buisealoul pale1dosse A|qissod s1010e) pue  —G'0=12%56) 0.°0
‘suoiyealpaw uted proido-uou  syluoW-9 Ul pajjis sxy pioido 9< 1o 10 Aoiy10ads pue 3109s/|]apowl
40 8sn ynm pareroosse AjBuons  powiad yiuow-9 B Ul sxy pro1do Jo  (6°0-2"0=1D %G6) Squow-g Ul 404 5a1n0 oY Bulsn
qVN 150w a1am sx pioido Jo JaqunN  JBQLUNU 3Y) US3MIAQ SUOITRINOSSY 280 4O ANANISUSS Pa|Il SXY ploldo 92 Aupijea uousipy 19 12600€ Jaxelg
asnsiw Josarey SOWI02IN0 U a|qelreA Od AN awo2IN0 uolRIID poylew pueadA L N  Jeah jioyine s1i4
01 parep . ued ssAfeue [elouas)
Aupirea
asnsiw Jo saled pue sasAeue AIpIeA
¥ 9lqel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2016 February 11.

Subst Abus. Author manuscript



Page 18

Cochran et al.

"paniodal Jou ae [apow paresBziul sy} J0j SI9SNGR JO JaquInU [2301 B} Jey) 1984 U3 03 anp (Z8S'9TT=U) [9pow stirejd Bnip sy} uo paseq si asnsiw Jo aredy

*K10Bayes asnsiw a|qissod,, ay) 10u—~A10631e9 ,,3snsiW 3]qeqo.d,, 3y UM Pa)eroosse asoy) aJe Ulalay payiodal asnsiw Jo wmzmw_h

"013e1 SPPO =40,

*3]9114B 3Y} Ul PAPN|OUL J0U SI ANPIRA JO UOISSNISIP “3'I ‘3]qe|Iene Hozu<2u

"UOINUISaP 119y} J0 aseq Arewid ayp se Yyoseasas snolaald pand BuiAey 3]91LIe 3y} JO SIOYINe 3yl USAIB ANPI[eA 1UBIUOD SB B|DILIe SIY) Passasse Mm,

‘pariodal Jou sem ajduwies eyl UIYLIM YIuow-9 Ul paj|iy sx¥ pIoido 92 YIIM asoy Jo Jaquinu sy pue ‘ajdwes Apnis sy} 104 BLISILIO UOID3|3S Y} OS|e Sem SJapInoid Z< Woly sxy €< mc_>_8mmo_

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Subst Abus. Author manuscript; available in PMC 2016 February 11.



