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Abstract

Background: Opiate agonist therapy (OAT) prescribing rates by family physicians are low in the context of
community-based, comprehensive primary care. Understanding the factors that support and/or inhibit OAT prescribing
within primary care is needed. Our study objectives are to identify and synthesize documented barriers to, and
facilitators of, primary care opioid agonist prescribing, and effective strategies to inform intervention planning and
support increased primary care OAT prescribing.

Methods/design: We will systematically search EMBASE, CINAHL, PsycINFO, Cochrane Central Register of Controlled
Trials, MEDLINE, and gray literature in three domains: primary care providers, opioid agonist therapy, and opioid abuse.
We will retain and assess primary studies reporting documented participation, or self-reported willingness to participate,
in OAT prescribing; and/or at least one determinant of OAT prescribing; and/or strategies to address determinants of
OAT prescribing from the perspective of primary care providers in comprehensive, community-based practice settings.
There will be no restrictions on study design or publication date. Studies limited to specialty clinics with specialist
prescribers, lacking extractable data, or in languages other than English or French will be excluded. Two reviewers will
perform abstract review and data extraction independently. We will assess the quality of included studies using the
Joanna Briggs Institute Critical Appraisal Tool. We will use a framework method of analysis to deductively code barriers
and facilitators and to characterize effective strategies to support prescribing using a combined, modified a priori
framework comprising the Theoretical Domains Framework and the Consolidated Framework for Implementation
Research.

Discussion: To date, no synthesis has been undertaken of the barriers and facilitators or effective interventions
promoting OAT prescribing by primary care clinicians in community-based comprehensive care settings. Enacting
change in physician behaviors, community-based programming, and health services is complex and best informed by
using theoretical frameworks that allow the analysis of the available data to assist in designing and implementing
interventions. In light of the current opioid crisis, increasing the capacity of primary care clinicians to provide OAT is an
important strategy to curb morbidity and mortality from opioid use disorder.
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Background

Of the pharmacotherapies available for opioid use disorder
(OUD), two opiate-agonist agents, methadone and the
combination therapy buprenorphine-naloxone, have been
found to be effective in retaining patients in treatment
and decreasing illicit opiate use [1, 2]. Both treatments are
long-acting agonists that function at the level of the
mu-opioid receptor to block the physical symptoms of
opioid withdrawal and are designed to have minimal
euphoric effects and block the euphoria associated with
administering exogenous prescribed or illicit opioids [3].
Compared to abstinence alone in individuals with OUD,
these agents reduce all-cause and overdose mortality and
relapse to disordered patterns of opioid use and increase
retention in addiction treatment programs [4-6]. In
pregnant patients with OUD, both methadone and
buprenorphine-naloxone improved neonatal outcomes
with decreased rates of prematurity, lower neonatal ab-
stinence scores, and decreased length of hospital stay, with
higher treatment retention rates and decreased relapse
rates during pregnancy [7, 8]. With improvements in
disease outcomes, patients with OUD also benefit from
improved social outcomes, including decreased rates of
incarceration and increased rates of employment and
improved social functioning [9].

Despite these benefits, patients with OUD experience
many barriers to accessing methadone and buprenorphine-
naloxone. Stigma and lack of timely access to treatment
have often been cited as deterrents to patients receiving care
[10-12]. Geographic differences in treatment availability
add difficulty for patients outside of urban centers [13].
High-level barriers, such as financial coverage for therap-
ies and regulatory restrictions, as well as institutional and
provider-based attitudes, limit access to care [14]. Allied
health team members similarly report challenges around
providing opiate agonist therapy (OAT), with pharmacy
services requiring additional supports [15] and nursing
practices being affected by moral distress in the care of pa-
tients with addictions [16—18]. Patients with OUD have
expressed a preference for receiving OAT from their
family physicians who can provide comprehensive care
and relational continuity for physical and mental health is-
sues [19]. While it is often asserted that community-based
family physicians are well positioned to prescribe OAT, a
number of patient- and practice-specific factors must be
considered to incorporate addiction care into general
practice [20].

Initial data indicate that family physicians can success-
fully integrate medication-assisted treatment for OUD
into comprehensive care [21, 22]. Despite this, methadone
and buprenorphine-naloxone prescribing rates by family
physicians remain low [23]. Studies have documented
barriers to medication-assisted OUD treatment provision
from a generalist perspective, often citing patient-,
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physician-, clinic-, and systems-based factors [24-30].
However, in preliminary searching, we were unable to
identify a synthesis describing factors that enable and/or
hinder the use of medication-assisted OAT by family
physicians.

Implementing clinical innovations is challenging and
requires complex changes in clinical practice, better col-
laboration between disciplines, and/or changes in organi-
zations [31]. Prescribing opioid agonists in the context of
community-based, comprehensive primary care may re-
quire a change in all three of these (or additional) domains
(e.g., regular and special patient monitoring, close com-
munication with pharmacists, and development of on-call
coverage by appropriately licensed and knowledgeable
teams). Identifying potential barriers to change and strat-
egies to promote change is enhanced by exploration
informed by different theoretical perspectives [31]. Two
frameworks integrating multiple theories relating to be-
havioral change are the Theoretical Domains Framework
(TDF) [32-34] and the Consolidated Framework for
Implementation Research (CFIR) [35]. TDF is an evidence-
based framework derived from 33 theories of behavior
change and 128 constructs organized into 12 “theoretical
domains” that focus on individual- and group-level deter-
minants of change [33, 34]. CFIR consolidates 19 theories
of implementation and consists of 5 domains (intervention
characteristics, outer setting, inner setting, characteristics
of individuals, and implementation process characteristics)
complementary to TDF in their ability to systematically
identify contextual, process, intervention, and individual
characteristics of implementation.

This synthesis will use a modified combination of the
TDF and CFIR frameworks to identify barriers to,
facilitators of, and effective interventions for opioid agonist
prescribing in comprehensive community-based care at
multiple levels [36, 37]. The purpose for combining the
frameworks is several-fold: first, TDF offers relative advan-
tages in assessing individual- and group-level change factors
compared to the CFIR; second, the CFIR offers relative ad-
vantages compared to the TDF in its ability to identify and
describe in detail factors associated with context, inter-
ventions, and implementation processes; third, both frame-
works are flexible and able to provide multi-level
conceptualization; and fourth, the comprehensive theoret-
ical perspective of the TDF offers researchers the opportun-
ity to readily synthesize findings for optimized and rapid use
with similarly structured intervention mapping techniques
[38]. By combining the frameworks and modifying them
slightly (e.g., subdomain merges to avoid overlapping codes
in areas such as individual characteristics and environmen-
tal context/resources), we hope to provide the most com-
prehensive conceptual scope for coding, create important
precursor knowledge for intervention design and mapping,
and increase the usability of the evidence generated [36].
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Although there is documented evidence for barriers,
facilitators, and effective, provider-targeted interventions
to increase opioid agonist prescribing in community-
based comprehensive primary care, this body of evidence
has not been synthesized in a form that is actionable
using evidence-based, theory-driven intervention design
and testing. The aim of this systematic review is to iden-
tify and synthesize available literature regarding barriers,
facilitators, and effective strategies for primary care pre-
scribing of OAT. The intent is to inform intervention
planning and create ready-to-use evidence to encourage
increased provider and policymaker use of this evidence-
based addiction treatment practice.

Methods
Research objectives
The specific objectives of this study are to:

1. Locate the literature reporting barriers, facilitators,
and effective strategies for primary care prescribing
of OAT.

2. Extract reported barriers, facilitators, and effective
strategies for primary care OAT prescription and
categorize these according to TDF/CFIR domains.

3. Identify key themes within TDF/CFIR domains to
inform the planning of future interventions to
support primary care prescribing of OAT.

Study design

Protocol design, search strategy, synthesis, and reporting
of findings from this systematic review will be guided by
the Sampling Strategy-Type of Study-Approaches-Range
of Years-Limits-Inclusion and Exclusions-Terms used-
Electronic Sources (STARLITE) Search Reporting Stan-
dards [39], the Cochrane Collaboration Handbook of
Systematic Reviews [40], The Centre of Reviews and
Dissemination (CRD) guide [41], the Preferred Reporting
Items for Systematic Review and Meta-Analysis (PRISMA)
Statement [42] and Protocols Extension (PRISMA-P) [43],
and the Enhancing Transparency in Reporting the Synthesis
of Qualitative Research (ENTREQ) reporting guidelines
[44] (see Additional file 1). The synthesis will be guided by
the Knowledge-to-Action (KTA) cycle [45-47], an over-
arching meta-framework that identifies the multiple,
dynamic, and interacting phases involved in knowledge
creation and knowledge application in practice. Systematic
study of barriers and facilitators to knowledge use is a crit-
ical part of the “Action” cycle, and a key precursor to
intervention design and implementation. Systematic study
of interventions to support the application of knowledge
(in this case OAT prescribing) documents effective strat-
egies and can inform the design, tailoring, and testing of
interventions, as well as help to overcome identified bar-
riers to knowledge use. These steps are core parts of
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engineering strategies that encourage the uptake and use
of opioid agonist prescribing in primary care. Planned ac-
tion theory underpins the KTA cycle, which is flexible and
allows for the easy integration of other theory-based ap-
proaches to behavior change, including the TDF and
CFIR.

Study eligibility criteria

Context

For the purposes of this study, we will define primary
care as practice including comprehensive community-
based continuous care focused on prevention and health
promotion, as well as acute, chronic, and terminal illness
management [48—51]. Reference to using pharmacologic
treatment for managing heroin and opiate-dependent
patients using opioid-agonists dates back to the early
1970s; methadone was approved by the United States
Food and Drug Administration (US FDA) in 1972 for
this indication, and sublingual buprenorphine-naloxone
was approved by the US FDA on October 8, 2002; as
buprenorphine has been available for much longer in
some European countries, we will not date-limit in-
cluded studies [52-56].

For the purposes of this systematic review, the term
barrier will refer to any single- or multi-level factor
negatively associated with, or that hinders the likelihood
of, office-based primary care prescribing of opioid ago-
nists. The term facilitator refers to any single- or multi-
level factor positively associated with, or that increases
the likelihood of, office-based primary care prescribing
of opioid agonists [57]. Effective strategies to increase
provider prescription of OAT are defined as any single-
or multi-level intervention that reduces barriers or lever-
ages facilitators and increases the likelihood of office-
based primary care prescribing of opioid agonists
(adapted from Mrklas et al. [58]).

Participants

We will include studies that involve primary care physi-
cians or nurse practitioners (providers) in a full scope
setting or comprehensive primary care (e.g., scope of
practice not limited to addiction treatment). Further, we
will include studies that report documented barriers to,
facilitators of, and/or effective interventions in which
providers participate in, or self-report willingness to par-
ticipate in, any of the following: (1) OAT prescribing,
and/or (2) at least one determinant of OAT prescribing,
and/or (3) strategies to address determinants of OAT pre-
scribing, from the perspective of primary care providers in
comprehensive community-based practice settings.

We will exclude studies involving only specialty clinics
or providers (e.g., addiction clinics or psychiatric clinics
focused on addiction treatment), studies reporting sec-
ondary data (e.g., scoping or systematic review articles),
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studies that lack extractable data, and studies in any
language other than French or English. Reviews will be
excluded, but their bibliographies will be used to identify
potential citations. No restrictions will be placed on pub-
lication date, study design, or geographic location.

Outcomes

The primary study outcomes will be documented bar-
riers, facilitators, and effective strategies to increase
primary care OAT prescribing from the perspective of
primary care providers in comprehensive community-
based practice settings. Documented determinants of
opioid agonist prescribing may include multi-level fac-
tors, including those related to the individual prescriber,
OAT and its implementation, and the practice and system
setting. Some of the factors identified in the literature in-
clude the following: lack of comfort with managing pa-
tients with opioid dependence; concerns that patients will
divert their opioid agonist; lack of experience, training, or
education in using opioid agonists; provider fear of prac-
tice shifting to patients with opioid dependence; fear of
staff or community resistance; burdensome licensing re-
quirements to prescribe opioid agonists; inadequate com-
munity support services (e.g., addiction counselling); and
inadequate reimbursement [59].

We will extract information about effective strategies
in a structured, inductive, and iterative way, starting
from outcomes previously reported in the literature (e.g.,
publication of opioid agonist prescribing best practice
guidelines oriented to primary care prescribers [60]; in-
creasing addiction training in undergraduate, graduate,
and continuing medical education [59]; and clarifying
regulatory conditions for prescribing opioid agonists)
[24]. Given the known importance of contextual factors
in practice patterns [28, 29], multiple study characteris-
tics will be iteratively abstracted (e.g., setting, commu-
nity size, practice type, and licensing requirements for
OAT prescribing) (Table 1).

Data sources and search strategy
The search strategy design was informed by, and will be
executed with, the guidance of an academic librarian
(KAH). Preliminary searching (Cochrane Database of
Systematic Reviews, Campbell Collaboration, Joanna Briggs
Institute EBP Database, PROSPERO, and MEDLINE) was
unsuccessful in identifying an existing synthesis of the doc-
umented barriers and facilitators of, and effective interven-
tions for, primary care provider OAT prescribing in the
context of comprehensive community-based primary care.
Several key papers were used to identify appropriate
Medical Subject Headings (MeSH terms) and keywords
and develop the initial search strategy for feasibility
testing in MEDLINE (OVID). As the search strategy pri-
oritized sensitivity (i.e., comprehensiveness), the search
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incorporates three main concepts: primary care provider,
opioid substitution treatment, and opioid addiction. The
MEDLINE strategy was circulated for peer review (DL)
using the PRESS Checklist [61-63] and feedback inte-
grated to create a final search strategy (Table 2). The
MEDLINE search strategy will be adapted and translated
for each database.

Electronic databases

We will search MEDLINE Epub Ahead of Print, In-Process
& Other Non-Indexed Citations, Ovid MEDLINE(R) Daily
and Ovid MEDLINE(R), EMBASE, PsycINFO, CINAHL
Plus with Full Text, and Cochrane Central Register of
Controlled Trials.

Gray literature and search strategy

We will also include gray literature. As noted by several
researchers, systematically searching for gray literature is
a challenging process [64—66]. Using recommendations
by Godin et al. [66], we have developed a preliminary list
of gray literature sources identified to date, and the
detailed gray literature plan will emerge from these and
included peer-reviewed studies as they are identified.
We will search theses/dissertation databases and reposi-
tories, gray literature databases, associations/societies,
and community and government agency reports, as well
as conference websites (Table 3).

Other data sources

Our search will be supplemented by hand reviewing
bibliographies of included articles and articles gathered
from the authors’ personal files. The research team will
also contact existing stakeholder groups (Canadian
Research Initiative in Substance Misuse [CRISM] and
the Canadian Society of Addiction Medicine [CSAM])
with expertise in OAT to identify relevant existing or
emerging literature on this topic.

Study selection

We will download search findings into Endnote, system-
atically de-duplicated, and create a merged library. The
library will be exported into a draft MS Excel screening
tool for title-abstract (level 1 [L1]) and full-text (level 2
[L2]) screening. The MS Excel screening tool will be
piloted using 1-2 articles and finalized prior to using it.
Two investigators (LLN, JCM) will calibrate screening by
independently reviewing a 5% random sample of cita-
tions. Inter-rater agreement (kappa) [40] will be calcu-
lated and disagreements discussed to consensus for both
level 1 and level 2 screening. If the kappa is < 0.60, study
eligibility criteria will be revisited to focus on the screen-
ing criteria, and subsequent rounds of independent du-
plicate calibration will be undertaken until the desired
kappa is achieved between investigators. Feedback and
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Table 1 Draft data extraction tool
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Variable name

Description

Study characteristics
Author
Year
Country
Language
Funding source
Population
Setting
Study type
Community size
Location of graduation
Practice type
Licensing
Training
Training type
Training type description
Sample
Study method
Study participants
Participant response rate
Gender
Inclusion criteria
Exclusion criteria
Statistical analytic technique
Documented Barriers and Facilitators

TDF domains
-Barriers or facilitators that reflect individual or group level influences on
implementation will be coded to one of Michie et al 2005, TDF Domains
(CFIR Domains I, Ill, and V will be used in lieu of TDF's Environmental
context and resources/Environmental constraints)

CFIR domains
-Barriers-facilitators that reflect context will be coded into one of
Damschroder et al. 2009 CFIR Domains (and their respective subdomains),
excluding Domain IV — Individual Characteristics, which will be replaced
by TDF domains

Outcomes
Self-reported willingness to participate in prescribing office-based OAT
Actual participation in office-based OAT prescribing

Actual participation in at least one determinant of office-based OAT
prescribing

OAT determinants

Documented strategies
(These strategies will be inductively analyzed in an iterative fashion, and
coded as themes arise)

Authors of publication

Publication year

Country of origin

Language of publication

Reported source of funding for the study
Study population

Study setting

Study design

Rural urban or remote

Location prescriber graduated from

Private, group, solo, community health center
Prescriber licensing to prescribe opioid agonists
Training in addiction medicine or opioid agonist therapy
Type of training received in addiction medicine or opioid agonist therapy
Description of training as reported by authors
Sample population

Study method used

Number of study participants

What proportion of participants responded
Reported gender of participants

Reported inclusion criteria

Reported exclusion criteria

Statistical technique(s) used in analysis

Knowledge

Skills

Social/professional role and identity
Beliefs about capabilities

Beliefs about consequences
Motivation and goals

Memory, attention, decision processes
Social influences

Emotion

Behavioral regulation

Nature of the behaviors

. Intervention characteristics (8)

Il. Outer setting (4)

lll. Inner setting (5)

V. Implementation process characteristics (4)

Self-reported willingness to prescribe office-based OAT
Reported participation in office-based OAT

Reported participation in at least one determinant of OAT prescribing

Reported determinants

Reported strategies for enhancing provider prescription of OAT, or elements
of OAT
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Table 2 Draft search strategy (MEDLINE)
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Table 2 Draft search strategy (MEDLINE) (Continued)

# Searches # Searches

1 exp Physicians, Primary Care/ 45 (opioid adj2 therap*).mp.

2 exp General Practitioners/ 46 (opioid adj2 substitution).mp.

3 exp Family Practice/ 47 (opioid adj2 replacement).mp.

4 exp Physicians, Family/ 48 (opioid adj2 maintenance).mp.

5 exp Practice Patterns, Physicians’/ 49 (opiate adj2 treatment).mp.

6 exp Nurse Practitioners/ 50 (opiate adj2 therap*).mp.

7 exp Nurse Clinicians/ 51 (opiate adj2 substitution).mp.

8 exp Primary Health Care/ 52 (opiate adj2 replacement).mp.

9 exp Ambulatory Care/ 53 methadone.mp.

10 exp Community Health Services/ 54 (methadone adj2 treatment).mp.

11 exp Community Medicine/ 55 (methadone adj2 therap*).mp.

12 exp Office Visits/ 56 (methadone adj2 substitution).mp.

13 physician*.mp. 57 (methadone adj2 replacement).mp.

14 primary care physician*.mp. 58 Buprenorphine.mp.

15 family physician*mp. 59 (buprenorphine adj2 treatment).mp.

16 family doctor*.mp. 60 (buprenorphine adj2 therap*).mp.

17 (general adj2 physician*).mp. 61 (buprenorphine adj2 substitution).mp.
18 (general adj2 practitioner®).mp. 62 (buprenorphine adj2 replacement).mp.
19 (family adj2 practitioner*).mp. 63 naloxone.mp.

20 (primary care adj2 practitioner*).mp. 64 (naloxone adj2 treatment).mp.

21 (nurse* adj2 clinician®).mp. 65 (naloxone adj2 therap*).mp.

22 (nurse adj2 practitioner®).mp. 66 (naloxone adj2 substitution).mp.

23 family practice*mp. 67 (naloxone adj2 replacement).mp.

24 family medicine.mp. 68 (buprenorphine naloxone adj2 treatment).mp.
25 general practice*mp. 69 (buprenorphine naloxone adj2 therap*).mp.
26 outpatient practice*.mp. 70 (buprenorphine naloxone adj2 substitution).mp.
27 primary care.mp. 71 (buprenorphine naloxone adj2 replacement).mp.
28 primary care setting*.mp. 72 (medication assisted adj2 treatment).mp.
29 public sector healthcare.mp. 73 (medication assisted adj2 therap*).mp.
30 office-based.mp. 74 (maintenance adj2 treatment).mp.

31 (private adj2 office®).mp. 75 (maintenance adj2 therap*).mp.

32 (physician* adj2 office*).mp. 76 (substitution adj2 therap*).mp.

33 (office* adj2 visit*).mp. 77 opioid agonist*.mp.

34 (community adj3 care).mp. 78 or/40-77

35 (community adj3 healthcare).mp. 79 exp Opioid-Related Disorders/

36 (community adj3 treatment).mp. 80 exp Heroin Dependence/

37 or/1-36 81 exp Morphine Dependence/

38 exp Opiate Substitution Treatment/ 82 exp Opium Dependence/

39 37 and 38 83 “opioid use”.mp.

40 exp BUPRENORPHINE/ 84 “opioid use disorder*”.mp.

41 exp BUPRENORPHINE, NALOXONE DRUG COMBINATION/ 85 Opioid related disorder*.mp.

42 exp Naloxone/ 86 (opioid adj2 disorder*).mp.

43 exp METHADONE/ 87 (opioid adj2 addict®).mp.

44 (opioid adj2 treatment).mp. 88 (opioid adj2 abuse).mp.
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Table 2 Draft search strategy (MEDLINE) (Continued)

# Searches

89 (opioid adj2 dependen®).mp.
90 or/79-89

91 37 and 78 and 90

92 39 or 91

93 limit 92 to (english or french)

edits made to the screening tool during calibration will
be discussed to consensus and the tool finalized.

Title and abstract [level 1 (L1)] screening

Once calibration is confirmed, the same two investigators
(LLN, JCM) will review the title and abstract of all cita-
tions the search generates using the predetermined inclu-
sion and exclusion criteria. The same two co-investigators
(LLN, JCM) will calibrate screening of full-text articles
independently and in duplicate. Studies meeting L1
inclusion-exclusion criteria will be submitted to full-text
review (L2).

Full-text review [level 2 (L2) screening] and data extraction
We will retrieve full-text versions of all studies meeting
the L1 inclusion-exclusion criteria for an in-depth review
to confirm inclusion or record reasons for exclusion. In
the manner described above, we will calibrate screening
on a random sample (5%) of full-text articles in a similar
fashion to level one, independently and in duplicate, by
the same two co-investigators (LLN, JCM). Calibration
will proceed until the concordance (kappa) between ab-
stractors is k > 0.60.

Methodological quality and risk of bias

Two researchers (LLN, JCM) will assess, independently and
in duplicate, the quality of included studies [70] using the
Joanna Briggs Institute (JBI) Critical Appraisal Checklist for
Qualitative Research, [71] which focuses on congruity within
studies and is highly coherent. Risk of bias and validity of re-
sults in studies reporting quantitative data, will be assessed
using Joanna Briggs Institute (JBI) Critical Appraisal Tools,
to be determined by specific study design [72]. Investigators
will choose 1-2 full-text studies and pilot the metho-
dological quality assessment process to calibrate prior to
conducting quality assessments for all included studies. In-
vestigators will discuss discrepancies to resolution or refer to
a third investigator (KJM) for a final decision. If the team
determines the study is significantly flawed, the research
team will discuss extreme scores and studies excluded to
avoid inappropriate statistical and/or conceptual influence.

Data extraction and analysis
We will use the Framework Analytic Method [74] as the
primary method of data analysis to combine deductive
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and inductive qualitative and quantitative analysis (led by
LLN, JCM, with KJM supporting). Ritchie and Spencer
[74] designed this analytic method for use in applied set-
tings and as a way to explore and/or inform social and
public policy and programming. The framework approach
also aligns well with systematic review methods and
process, allowing the data to be identified, assessed, re-
duced, and summarized. Its advantage is that it provides a
level analytic field within with which the team can
consider evidence from multiple sources and theoretical
origins (qualitative, quantitative, deductive, inductive).
This approach helps guide the current research and en-
ables the team to gather and consider findings and their
implications within the proposed study in greater detail.
This approach is useful in multi-disciplinary teams where
familiarity with qualitative methodologies may be discrep-
ant yet led by experienced qualitative researchers.

As detailed in the “Background” section above, we will
use an a priori identified framework, a modified combin-
ation of the TDF and CFIR frameworks. Each framework
has published template code books with definitions of
their respective domains and subdomains [33, 35]. Dur-
ing L2 screening and full-text review, LLN and JCM will
become familiar with the data, identify and extract data
of interest relating to primary care prescribers’ percep-
tions of determinants of OAT prescribing, and study
demographics as outlined in Table 1. We will tabulate
extracted data into an Excel spreadsheet and indicate for
each data element whether it is a direct participant
quote or analyzed data (e.g., results of thematic analysis
or statistical analysis). Calibrating data extraction be-
tween the two researchers will be conducted as in level
1 screening, with subsequent rounds of calibration if
kappa is < 0.60.

Two researchers (LLN, JCM) will conduct a pilot cod-
ing exercise to practice applying the a priori TDF-CFIR
framework codes to extracted data. The researchers will
identify the extracted data as barriers or facilitators and
categorically code each, as appropriate, into the frame-
work [32, 33, 35] (see Table 1) using pre-determined
code definitions and a coding structure into a qualitative
analytic software program (NVivo [67]). For example,
fear of patients diverting their OAT (giving or selling it
to others) is an identified barrier for some primary care
clinicians considering prescribing; this would be coded
in the TDF domain “Beliefs about consequences.” LLN
and JCM will independently code three randomly se-
lected studies for pilot coding, and discrepancies will be
resolved through consensus-finding or reviewed with a
third researcher (KJM).

After the initial pilot coding exercise, the same two re-
searchers (LLN, JCM) will code (“index”) all of the ex-
tracted data into the modified combined TDEF-CFIR
framework domains and subdomains. Code definitions
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Table 3 Preliminary gray literature resources
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Resource type

Name

Description

URL

Dissertations

Databases

Addiction
associations /
societies

Other associations

Government

Proquest Dissertations and Theses
Global

British Library Ethos (e-theses online
service)

Australasian Digital Theses (ADT)
database via TROVE

Theses Canada Portal

Canadian Electronic Library

OpenGrey

American Society of Addiction
Medicine

Canadian Society of Addiction
Medicine

International Society of Addiction
Medicine

American Academy of Addiction
Psychiatry

American Association for the
Treatment of Opioid Dependence

Center for Addiction and Mental
Health

Institute for Clinical and Economic
Review

Federation of State Medical Boards

American Psychiatric Association
American Psychological Association

National Institute on Drug Abuse
(us)

Substance Abuse and Mental Health
Services Administration (US)

Canadian Centre on Substance Use
and Addiction

Global listing of dissertations and
theses. Note, as open access
archiving increases, fewer
dissertations/theses are submitted to
this resources

Includes open access dissertations/
theses from the UK

Includes open access dissertations/
theses from Australia

Canadian dissertations and theses.
Includes open access. Note, not
updated since 2016

Includes public documents from
Canadian provincial and federal
government and community
agencies.

Open access to gray literature
(paper) produced in Europe

A professional medical society
representing physicians, clinicians
and associated professionals in the
field of addiction medicine

Provides scientific and medical
information about Addiction, for
professionals and the general public

Worldwide association for physicians
working in addiction

Professional organization focused on
addiction psychiatry research and
clinical treatment

Works with US federal and state
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will be strictly applied, and double codes will be applied
only when necessary. Any barriers, facilitators, or strat-
egies arising that do not align with the a priori framework
will be cataloged and analyzed inductively to generate ap-
propriate codes; these will be captured thematically using
a team-agreed category name and definition.

After initial coding, the data extracted from the
remaining studies and associated extracted data will be
split between the coders, as has been done in other frame-
work analysis studies [68]. After coding five different
studies, both researchers (LLN, JCM) will independently
code the same sixth study and meet to ensure coding
consistency and discuss discrepancies. This will continue
until data extracted from all included studies are coded.
This approach will promote consistent application of the
codes, testing, and possible refining of the code definitions
to reflect the extracted data context and help develop a
potential subset of domains/subdomains that are most
relevant to the studies included. Studies with multiple re-
ports will be cataloged and examined. If they overlap, their
data will be extracted but combined. Once full-text review
has been completed, a dated library of retained articles will
be generated in Endnote and the search, study tools,
library, and link to the published study protocol will be
accessible on the Open Science Framework [69, 70].

Once deductive and inductive coding (indexing) has
been completed, investigators will review all coded data
within domains and subdomains to identify themes and
possible relations among them (e.g., hierarchical or over-
lapping concepts). This will involve looking within and
across domains, as well as within and across included
studies; in keeping with framework analysis, this sorting
and synthesizing process will benefit from using matrices
generated by NVivo. This will allow three researchers
(LN, JCM, KJM) as a group to view all coded data and
their domains at once and by consensus; the team will
inductively identify and describe patterns of similar
views in the coded data relating to barriers and facilita-
tors to primary care OAT prescribing.

We will also review each domain and associated data to
determine quantitatively and qualitatively those likely to
have the greatest influence on primary care prescribing of
OAT. The former will involve frequency counts of the
number of data elements coded in a particular domain,
subdomain, or inductively generated category, as well as
the number of studies from which extracted data was
coded to a particular domain/category. We will also look
for evidence of the importance of each coded perceived
barrier, facilitator, or strategy based on statements by
study participants (primary data) or findings reported by
the study authors. We will generate “heat maps” with
NVivo’s data density tool which uses a warm-to-cool color
spectrum to represent frequency counts of the coded data.
This gives a sense of where the “conversation” sits with

Page 9 of 13

regard to the coding framework, providing a visual repre-
sentation of the synthesis of the findings.

We will examine the extracted strategies as a group to
determine whether they can be combined. Finally, where
it is feasible, the team will attempt to map identified
effective strategies backwards onto precursor barrier-
facilitator categories using the Theoretical Domains
Framework [75], COM-B, and Behaviour Change Wheel
[38, 75] to help enhance readiness of the data for
subsequent use in modifying the intervention and/or
study design.

Based on preliminary searching, we anticipate both
quantitative and qualitative studies describing barriers,
facilitators, and intervention strategies will emerge in
the literature; however, due to heterogeneity and out-
comes measures, we do not anticipate being able to
conduct a meta-analysis. Should multiple studies with
similar characteristics (context, outcomes measures)
arise in the review, the team will explore the possibility
of meta-analysis.

We will report study capture and flow using a
PRISMA diagram (Fig. 1) [42]. Study characteristics will
be presented in tabular format using descriptive statistics
(frequencies and categories [1/%]). Barriers and facilita-
tors will be reported similarly and using a heat map to
quantify both the frequency and type of codes arising
across included studies. We will provide coded data in
the final systematic review report to facilitate its uptake
and use by theorists and other researchers in the design
of intervention strategies aimed at enhancing opioid
agonist prescribing in primary care.

We will group interventions by type and summarize
them narratively, if a sufficient number of eligible studies
exist. Extracted strategies will be presented in tabular
format, according to themes, as appropriate, and if
meta-analysis is possible, appropriate statistics and forest
plots will be used to report findings. We will make every
effort to describe intervention strategies using key ele-
ments of interventions outlined by the TIDieR checklist;
however, we anticipate missing data in this area given
the documented lack of detail in most intervention re-
ports [76]. If it is possible to map intervention strategies
back to precursors, we will collate this information and
present it in tabular format in the final report. We will
report methodological quality in tables, according to tool
results, and include the findings in an appendix in the
final manuscript and note selective reporting within
studies. All amendments to the protocol will be itemized
as part of the study audit trail and reported on in the
final manuscript.

Discussion
Through this review, we will systematically identify and
synthesize the evidence base related to barriers and
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Fig. 1 Draft flowchart for selection of studies

facilitators to OAT prescribing perceived by primary
care providers. By deductively coding the evidence using
a modified combination of the TDF and CFIR frame-
works, as well as applying inductive methods to identify
unanticipated factors, the results of this review will pro-
vide a broad conceptual understanding of the determi-
nants of implementing OAT prescribing that could help
inform the evaluation of current interventions or the
rapid development of new, evidence-based and theory-
driven innovations promoting primary care prescribing
to improve access to OAT in the current opioid public
health crisis in North America.

A potential limitation of this study is that we are rely-
ing on data reported and interpreted by others. There is
an associated potential risk of “reporting bias” with pri-
mary authors presenting selected data to support their
project aims and excluding data relevant to this system-
atic review. In spite of these potential limitations, we
propose that the enhanced analytic effort of the available
primary literature proposed in this review recognizes
both the need to comprehensively document and evalu-
ate the literature pertaining to barriers, facilitators, and
effective interventions for OAT prescribing in primary

care settings and the need to consider how context may
influence the same.

In closing, the intent of this systematic review is to
generate findings and facilitate the design of high-
quality, theory-driven, evidence-based intervention strat-
egies to encourage primary care providers to prescribe
opioid agonists. It is hoped the study results will have
immediate and sustained relevance to individual prac-
titioners, as well as educators, system planners, and
policymakers.
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