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Abstract

Background: Opioid addiction prevention has become an urgent public health priority, with several countries declaring
a state of emergency due to rising death tolls from opioid abuse. Reducing the risk of developing addiction among
opioid-naive patients exposed to prescribed opioids during the process of medical care may be an important primary
prevention strategy. Our objective is to synthesize the available evidence about factors associated with the development
of addiction among patients first exposed to prescribed opioids, with a focus on opioid-naive patients.

Methods: We will perform a systematic search of MEDLINE, Embase, Cochrane Central Register of Controlled Trials, and
other databases in collaboration with a health information specialist using a comprehensive search strategy. We will also
supplement our search with a scan of the grey literature to identify relevant ongoing and unpublished studies. We will
include studies reporting on risk factors for opioid addiction in patients prescribed opioid analgesic therapy through a
prescription from a licensed medical professional, with a focus on opioid-naive patients. We will exclude studies focusing
on patients who are first exposed to illicit opioids, those who use prescription opioids for cancer pain, and/or who are
palliative. Two reviewers will independently review titles, abstracts, and full texts for inclusion and exclusion criteria. They
will then extract data from included full texts using standardized piloted data extraction forms and assess study quality
through risk of bias assessment. We will synthesize the effect sizes of risk factors derived from clinically homogenous
studies with similar designs and the remaining ones qualitatively.

Discussion: Understanding risk factors for opioid addiction among patients who require analgesia has the potential to
inform clinical care and opioid prescribing guidelines aiming to reduce opioid addiction. We will also use this information
as a starting point for developing interventions for primary prevention.

Keywords: Medication safety, Opioid addiction, Risk factors, Opioid-naive, Opioid prescribing, Opioid dependence,
Opioid use disorder, Systematic review, Protocol

Background

Introduction

Prescription opioids have made pain associated with
otherwise debilitating medical conditions treatable.
Unfortunately, the medical use of opioids can lead to
addiction, dependence, or non-medical use. Addiction
is characterized by a strong desire to take the drug,
difficulties in controlling its use, persisting in its use
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despite harmful consequences, a higher priority given to
drug use than to other activities and obligations, increased
tolerance, and sometimes a physical withdrawal state [1-3].
Addiction to prescription opioids is associated with
transition to illicit opioid use like heroin [4], greater
health services utilization [5, 6], and increased mortality
[1, 7]. Tllicit drug users are more likely to experience
social isolation [8], incarceration and criminalization
[9], homelessness [10], disability or unemployment [7],
mental health illness, and acute and chronic infections
[7, 11]. Opioid addiction prevention has become an
urgent public health priority internationally, as the
USA and Canada have experienced sharply rising death
tolls from opioid overdoses [12, 13].
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While policies to promote responsible opioid prescribing
have been implemented across North America to prevent
inappropriate use at the population-level [14, 15], opioids
continue to be the mainstay of treatment for acutely pain-
ful medical and surgical conditions, such as fractures, or
renal or biliary colic. Preventing opioid prescribing among
opioid-naive patients who are at high-risk of addiction
to prevent their development of tolerance and transi-
tion into to long-term use and abuse may be helpful in
primary prevention at the population-level. This could
be done by prioritizing high-risk patients for regional
anesthetic or other procedures to treat painful conditions
for which wait times are usually lengthy, or by using alter-
native agents more aggressively in the acute setting (e.g.,
non-steroidal anti-inflammatories, ketamine). To identify
high-risk patients to avoid or minimize the use of opioids
in these patients, we must identify risk factors for subse-
quent addiction prior to patients’ initial exposure.

Two systematic reviews published before 2008 inves-
tigated the proportion and predictors of opioid misuse
among chronic pain patients [16, 17]. One study found
between 3.3-14.5% of long-term prescription-opioid
users became addicted after an average exposure time
of 22.1 months, indicating that the duration of opioid
exposure was an important factor in the development
of addiction [16]. In the other review, risk factors were
inconsistently measured across studies and demonstrated
mixed effects as predictors [17]. The latter study did not
focus on opioid-naive patients in whom risk factors may
be different, and for whom primary prevention strategies
need to be developed to prevent addiction [17].

Objectives
Our main objective is to synthesize the available evidence
about patient-, provider-, medication-, and system-level
risk factors, as well as protective factors, for the develop-
ment of opioid addiction among patients exposed to pre-
scribed opioids, with a focus on opioid-naive patients. We
will focus on risk factors that are observable at the point-
of-care and modifiable, in order to inform clinical care
and the development of primary prevention strategies.
Specific objectives are to synthesize the available
evidence on:

1. Patient-, provider-, medication-, and system-level
risk factors for the development of opioid addiction,
and their effect sizes overall, and in opioid-naive
patients, to understand factors that potentiate the
subsequent development of addiction

2. The characteristics of the clinical indication,
prescriber (e.g., practice location, specialty), and
prescription (e.g., type of medication, dosage,
quantity dispensed, length of exposure) of the initial
opioid prescription after which patients develop
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addiction to understand the clinical context of the
opioid exposure

3. The effect of varying addiction outcome definitions
at follow-up on the identified risk factors and the
strength of their association

Methods

We will conduct a systematic review of the literature that
will adhere to the PRISMA guidelines for the reporting of
systematic reviews (Additional file 1: Appendix A) [18].

Eligibility criteria

We adapted the Population, Intervention, Comparison
and Outcome (PICO) framework for our systematic
review, as we did not seek to synthesize information on
the effectiveness of interventions. We will use Population,
Outcome, Topic, and Study selection (POTS) to describe
our study selection criteria (Fig. 1).

Population

We will include studies in which adults or children
were first exposed, or report being first exposed to
opioid therapy that was prescribed by a licensed med-
ical professional. We will exclude studies in which all
included patients were first exposed to illicit opioids.
Studies with patients prescribed opioids for cancer
pain or palliative care will also be excluded, as with-
holding analgesia from these patients is deemed un-
ethical [19]. If studies do not report these baseline
variables, we will include them, and perform sensitiv-
ity analyses on the effect of including these studies’
results on our review findings. If studies do not disag-
gregate the patient population based on these vari-
ables, we will attempt to contact study authors for
patient-level data. If we are unable to access patient-
level data, we will exclude studies in which more than
50% of patients meet our exclusion criteria, as these
patients’ risk factors for developing addiction are
likely different from patients first exposed to prescribed
opioids. We will exclude studies reporting on patients on
opioid receptor agonists used for non-pain indications,
such as loperamide and dihydrocodeine.

Outcome

Opioid addiction has been defined as any of the following
features: the pronounced craving for the drug, obsessive
thinking about the drug, erosion of inhibitory control
efforts to refrain from drug use, and compulsive drug
taking [20]. As of 1964, the WHO has replaced the term
“opioid addiction” with “opioid dependence” and defined
it as “a cluster of behavioural, cognitive, and physiological
phenomena that develop after repeated substance use and
that typically include a strong desire to take the drug, diffi-
culties in controlling its use, persisting in its use despite
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Population: Patients (both adults and children) who received opioid analgesics
through a prescription from a licensed medical professional for non-

cancer pain.

We will exclude:

e Defined by any of the following:

o
o
o Compulsive drug taking
o
o

obligations
o Increased tolerance

e Diagnosed based on:
o Clinical opinion

o
o Other

Topic: Risk factors for opioid addiction

e Limited to:

o Cross-sectional
Case-control design
Cohort studies
Randomized control trials

O O O

e Studies including only patients initiated to opioids illicitly
e Studies including only cancer pain and/or palliative care patients

Outcome: Opioid Addiction or Dependence or Use Disorder

o Pronounced craving for the drug
Obsessive thinking about the drug
Erosion of inhibitory control efforts to refrain from drug use

Persisting in use to despite harmful consequences

Higher priority given to drug use than to other activities and

o A physical withdrawal state
o Unintended long-term or high-dose opioid use

o Aberrant drug-risk behaviors (Figure 2)
o Urine toxicology screening
Registration in a rehabilitation program

Study Design: Experimental and observational studies

Fig. 1 Study selection criteria

harmful consequences, a higher priority given to drug use
than to other activities and obligations, increased toler-
ance, and sometimes a physical withdrawal state.”(ICD-10
definition) [3, 20, 21]. According to the DSM-5, opioid use
disorder also includes taking the opioid in larger amounts
or for longer than intended, not being able to cut down or
quit, and spending a lot of time getting, using, or recovering
from the use of the substance [20]. We will use the terms
opioid addiction, opioid use disorder, and opioid
dependence interchangeably and define them as evidence
of any one of the features listed in any of the above def-
initions (Additional file 1: Appendix B). We will include
studies that ascertain the outcome opioid use disorder,
addiction, or dependence using any method presented
in the literature, including but not limited to clinical
opinion, evidence of aberrant drug-related behavior
(ADB) (Fig. 2) [22], urine toxicology screening, and/or
enrollment in a rehabilitation program [17].

Topic

We will include studies that report on at least one risk
factor for opioid addiction. We define risk factor as an
attribute, characteristic, or exposure that increases the
likelihood of developing disease. Such factors will include
patient-, provider-, medication-, and system-level risk fac-
tors, including well-known psychosocial and social factors,
and will include protective factors (Fig. 3). Recent litera-
ture has indicated that previously unknown provider-level
risk factors, such as the provider’s intensity of opioid pre-
scribing, are related to subsequent addiction risk [23].
Medication-level factors such as the medication pre-
scribed, and system-level risk factors such as the ability to
dispense opioids in some healthcare settings, may also be
associated with addiction risk. In our analysis, we seek to
synthesize the available information on such factors, while
emphasizing risk factors that are observable by clinicians
at the point-of-care, as well as modifiable in order to
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Less suggestive of addiction:

Requesting specific drugs

More suggestive of addiction:
e Selling prescription drugs
Prescription forgery

Injecting oral formulations

607.

of Law, Medicine & Ethics 2005 Winter;33(4);761-9.
Fig. 2 Included aberrant drug-related behaviors (ADB) [21, 23]

Aggressive complaining about the need for more drug
Drug hoarding during periods of reduced symptoms

Openly acquiring similar drugs from other medical sources

Occasional unsanctioned dose escalation or other non-compliance

Unapproved use of the drug to treat another symptom

Reporting psychic effects not intended by the clinician

Resistance to change in therapy associated with “tolerable” adverse effects with
expressions of anxiety related to the return of severe symptoms

Stealing or “borrowing” drugs from others

Obtaining prescription drugs from non-medical sources

Concurrent abuse of alcohol or illicit drugs

Repeated dose escalation or similar noncompliance despite multiple warnings
Repeated visits to other clinicians or emergency rooms without informing prescriber
Drug-related deterioration in function at work, in the family, or socially

Repeated resistance to changes in therapy despite evidence of adverse drug effects

From C.L. Shalmi, “Opioids for Nonmalignant Pain: Issues and Controversy”, in C.A. Warfield, Z.H. Bajwa,
2" ed., Principles and Practice of Pain Medicine (Columbus, OH; The McGraw-Hill Companies Inc., 2004):

As seen in K.H. Todd. Chronic pain and aberrant drug-related behavior in the emergency department. Journal

produce information that will be directly relevant to clin-
ical care activities and the development of preventative
strategies.

Study design

We will include prospective and retrospective observa-
tional and experimental studies, including but not limited
to randomized control trials and cross-sectional and case-
control studies [24, 25].

Search strategy

We will develop a systematic search strategy with a pro-
fessional librarian (MDW). We will develop search terms
and concepts by examining MeSH subject headings from
six papers included in a prior systematic review [17].
These subject headings and an environmental scan of
the literature will help us refine our search concepts. We
developed a preliminary search in MEDLINE by com-
bining the concepts opioids AND pain AND risk factors
(Additional file 1: Appendix B). We will develop add-
itional searches by expanding and combining different
search concepts, including appropriate subject headings
and keywords as needed. We will adapt searches for
additional databases and will include studies published
in English, French, and German after 1964, the year that
the definition of “opioid dependence” was formalized by
the WHO [3, 21].

Information sources

We will search the following electronic reference data-
bases: MEDLINE, Embase, Cochrane Central Register
of Controlled Trials (CENTRAL), Database of Abstracts of
Reviews of Effects (DARE) available through Ovid;
CINAHL—Cumulative Index to Nursing and Allied Health
Literature through EBSCO; and the Science Citation Index
(Web of Science Core Collection) from Thomson Reuters.
We will search social sciences databases including
PsycINFO through EBSCO, Social Sciences Citation
Index (Web of Science Core Collection) from Thomson
Reuters, and the Sociology Collection through ProQuest.
We will conduct snowballing searches for cited and citing
studies of all papers meeting our inclusion criteria using
the Web of Science Core Collection and ScienceDirect
(Elsevier). We will also hand-search the bibliographies of
relevant reviews and included studies for other potential
titles for inclusion. We will search for ongoing studies by
reviewing the following trial registries for unpublished
trials, including the ISRCTN Registry, ClinicalTrials.gov,
EU Clinical Trials Register and South African National
Clinical Trials Register, Open Trials, and the Quebec Pain
Registry. We will complete a grey literature search for
additional unpublished studies using a combination of
search terms and concepts derived from our electronic
reference database search using the web search engine
Google. We will review the top 100 hits for each search to
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Drug

Initiation
Stimulates mesocorticolimbic reward circuitry
Mode of administration/formulation enhances
eaphoria (eg IV, snorted)

Maintenance
Produces tolerance and dependence (negative
reinforcement)
Produces enduring neuroadapatations
associated with lifelong craving

Withdrawal and Abstinence
Anhedonic state
Negative reinforcement

Fig. 3 Potential risk factor categories [28]

Psychosocial
Psychological

{Genetic factors)
Depression
Anxiety
Somatoform disorder
Personality disorder
Atypical stress responsivity

Social and Environmental
Circumstances of drug use
Poverty
Childhood abuse
Unemployment
Peer pressure

Vulnerability
-amily history of addiction
Personality disorder
Gene variants associated with risk taking
and impulsivity (initiation phase)
Atypical stress responsivity

Drug Disposition
Pharmacokinetic genes affecting drug
metabolism and transport
Pharmacodynamic genes affecting pain
and analgesic responses, dependence
and addiction

identify relevant guidelines, reports, plain language publi-
cations, and websites of relevant professional associations.
We will search for additional unpublished papers in the
conference proceedings of the World Congress on Pain
(IASP) and the International Conference and Exhibition
on Pain Medicine and by looking through the table of
contents for all published issues of Pain Medicine, Pain
Research & Management, Anesthesia & Analgesia, and
the Journal of Pain and Symptom Management since 1964
for relevant titles. We will search the websites of key med-
ical associations, addiction, pain agencies (e.g., American
Society of Addiction Medicine, National Institute of Drug
Abuse, Chronic Pain Research Alliance), and government
organizations (e.g., Centre for Disease Control, Health
Canada) for additional unpublished literature and policy
papers. Finally, we will contact study authors and experts
in the field for additional unpublished studies.

Data management

We will create a search report of all searches and their
sources and capture the records of all eligible papers
using RefWorks. We will use unique folders for each

step of the search process within a common team Ref-
Works account (Fig. 4). We will de-duplicate search re-
sults using RefWorks and Excel. We will record the
reason for exclusion for each record at the full text screen-
ing stage (Additional file 1: Appendix C).

XX records,
duplicates removed

Title &
abstract
screening

—
A 4

XX excluded

XX full-text articles

Full-text XX excluded based on population
screening XX excluded based on topic
—»

A 4

XX excluded based on outcome

XX included studies XX excluded based on study design

Fig. 4 Study flow diagram
.
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Selection process

Two reviewers will independently review titles and
abstracts of all identified references for inclusion and
exclusion criteria (Fig. 1). All potentially relevant titles
identified by either or both reviewers will be moved
forward for full-text review (Fig. 4). Two authors will
independently review all potentially relevant full texts for
inclusion and exclusion criteria (Fig. 4; Additional file 1:
Appendix C). We will resolve disagreements relating to
the inclusion or exclusion of full-text articles through
discussion until we achieve consensus. If consensus
cannot be reached, a third reviewer will adjudicate.
Both reviewers will pilot test the inclusion and exclusion
criteria data collection form on the first 100 search results
to ensure we adequately describe and consistently apply
the criteria (Additional file 1: Appendix C). One author
will review the Google search result pages to collect rele-
vant websites using combinations of the most pertinent
search terms and will track the search terms, search
engine used, and date of each search.

Data collection process

Two reviewers will independently extract relevant data
from each included study using a standard data extraction
form (Additional file 1: Appendix D). We will resolve any
disagreements through discussion until we achieve con-
sensus. If consensus cannot be reached, a third reviewer
will adjudicate. Both reviewers will pilot test the data
collection form on the first five included studies
(Additional file 1: Appendix D).

Data items

We will collect information about the study design,
methodology, participants, setting, prevalence of opioid
addiction, potential and actual risk factors, timelines,
and prevalence of opioid abuse. We will contact study
authors for any missing information or clarifications
required for data synthesis. We will attempt to contact
authors by email a maximum of two times with the
emails sent three weeks apart.

Risk of bias in individual studies

Two reviewers will independently appraise each included
study for potential sources of bias. We will assess the
quality of observational studies using the NICE quality
appraisal checklist for quantitative studies reporting
correlation and associations (Additional file 1: Appendix E)
and the NICE quality appraisal checklist for quantitative
intervention studies (Additional file 1: Appendix F) [26].
Randomized control trials will be assessed using the
Cochrane Risk of Bias Tool. We will assess each study
for selection, performance, attrition, and reporting bias,
and possible conflicts of interest using these tools. In
the case of disagreement, two reviewers will discuss
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their rating until consensus is reached. If consensus
cannot be reached, a third reviewer will adjudicate. We
will perform subgroup analyses by the quality of the
primary studies to assess how study quality affects our
overall findings.

Data synthesis

If we identify two or more clinically homogenous studies
reporting effect sizes of the same outcome measure, we
will synthesize the available information using random
effects meta-analysis using RevMan5.3. We will report
data on factors positively and negatively associated with
opioid addiction using odds ratios along with their 95%
confidence intervals. We will not pool data from studies
of different designs, as their effect size estimates are
expected to vary. We will assess heterogeneity using
the I statistic [2]. If insufficient studies are found for
meta-analysis, or studies are not homogenous, we will
synthesize the data narratively.

Sensitivity analysis

We will identify studies enrolling opioid-naive patients
and conduct a sensitivity analysis to identify their risk
factors and effect size estimates in comparison to all
included patients. For this purpose, we will define
opioid-naive patients, according to thresholds outlined
by the Food and Drug Administration, as patients who
have never taken daily opioid medications in excess of
60 mg oral morphine/day, 25 pg transdermal fentanyl/
hour, 30 mg oral oxycodone/day, 8 mg oral hydromor-
phone/day, 25 mg oral oxymorphone/day, or an equianal-
gesic dose of another opioid for more than one week
consecutively [27]. We will also perform sensitivity ana-
lyses on the route of first exposure to determine the effect
of including studies in which some patients were first ex-
posed to illicit opioids, were prescribed opioids for cancer
pain, or were palliative. We will also conduct sensitivity
analyses on the length of the initial opioid prescription, the
outcome definition, and method and timing of addiction
ascertainment.

Confidence in cumulative evidence

We will present results of our meta-analysis using a
GRADE summary of findings table, by method of
outcome ascertainment. This table will present the
summarized effect sizes alongside a score for the quality
of the evidence used to generate that value. We will assign
the quality of evidence scores (or GRADEs) based on the
number and quality of the component studies and the
consistency and generalizability within them. We will
use funnel plots to assess for publication bias, if we
have more than the necessary ten included studies.
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Discussion

Dissemination of results and publication policy

We will disseminate the results of this project through
traditional methods, including abstracts to national and
international meetings, and peer-reviewed papers. We
will produce patient-friendly summaries in lay language
to disseminate relevant results to the public through our
websites, in the bulletins of patient safety organizations
and in the lay press. We will produce briefing notes for
diverse knowledge user groups including healthcare
managers and decision makers within healthcare institu-
tions, patient safety organizations, and government.

Limitations

The main limitation of our proposal is that we will only be
able to perform meta-analysis if the risk factors measured
in the primary studies are homogenous across studies. We
will narratively synthesize all other data. Other limitations
include the inclusion of publications in English, French,
and German and quantitative publications only.

Potential impact

Up-to-date information on risk factors for opioid addic-
tion among patients receiving opioids has the potential to
inform clinical care and opioid prescribing guidelines, and
encourage the derivation and validation of screening tools
to identify risk of addiction in patients being prescribed
opioid analgesics.

Additional file

Additional file 1: Appendix A. PRISMA-P 2015 Checklist [18]. Appendix B.
MEDLINE Search from June 26, 2017. Appendix C. Inclusion/Exclusion Form.
Appendix D. Data Collection Form. Appendix E. NICE Quality Appraisal
Checklist for Quantitative Studies Reporting Correlations and Associations
[26]. Appendix F. NICE Quality Appraisal Checklist for Quantitative Intervention
Studies [26]. (DOCX 98.8 kb)
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