
� 1Leece P, et al. BMJ Open 2017;7:e013244. doi:10.1136/bmjopen-2016-013244

ABSTRACT
Introduction  In North America, drug overdose deaths 
are reaching unprecedented levels, largely driven by 
increasing prescription opioid-related deaths. Despite 
the development of several opioid guidelines, prescribing 
behaviours still contribute to poor patient outcomes and 
societal harm. Factors at the provider and system level 
may hinder or facilitate the application of evidence-based 
guidelines; interventions designed to address such factors 
are needed.
Methods and analysis  Using implementation science and 
behaviour change theory, we have planned the development 
and evaluation of a comprehensive Opioid Self-Assessment 
Package, designed to increase adherence to the Canadian 
Opioid Guideline among family physicians. The intervention 
uses practical educational and self-assessment tools to 
provide prescribers with feedback on their current knowledge 
and practices, and resources to improve their practice. The 
evaluation approach uses a pretest and post-test design 
and includes both quantitative and qualitative methods at 
baseline and 6 months. We will recruit a purposive sample of 
approximately 10 family physicians in Ontario from diverse 
practice settings, who currently treat patients with long-term 
opioid therapy for chronic pain. Quantitative data will be 
analysed using basic descriptive statistics, and qualitative 
data will be analysed using the Framework Method.
Ethics and dissemination  The University Health 
Network Research Ethics Board approved this study. 
Dissemination plan includes publications, conference 
presentations and brief stakeholder reports. This evidence-
informed, theory-driven intervention has implications for 
national application of opioid quality improvement tools 
in primary care settings. We are engaging experts and 
end users in advisory and stakeholder roles throughout 
our project to increase its national relevance, application 
and sustainability. The performance measures could be 
used as the basis for health system quality improvement 
indicators to monitor opioid prescribing. Additionally, 
the methods and approach used in this study could be 
adapted for other opioid guidelines, or applied to other 
areas of preventive healthcare and clinical guideline 
implementation processes.

INTRODUCTION
The United States and Canada are ranked first 
and second globally for the highest consump-
tion of prescription opioids per capita,1 and 
drug overdose deaths are reaching record 
levels.2–4 Unsafe opioid prescribing is viewed 
as a major contributor to this problem, 
including prescribing high doses and copre-
scribing with benzodiazepines.4–6

Interventions to improve opioid prescribing 
have been introduced, such as prescription 
drug monitoring programmes and clinical 
practice guidelines, but there is limited infor-
mation on their effectiveness or the process 
by which they are implemented.7–11 Inter-
ventions with demonstrated effectiveness for 
changing medication prescribing behaviours 
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Strengths and limitations of this study:

►► The intervention development used a systematic 
process of mapping potential facilitators and barriers 
for opioid guideline adherence to a behaviour 
change framework to select  and tailor appropriate 
implementation strategies.

►► The evaluation approach uses a pretest and post-test 
design and includes both quantitative and qualitative 
data collection, allowing the assessment of changes 
in knowledge, performance and attitudes over time.

►► Limitations of this study include the small number of 
participants in the initial pilot study and the resource 
constraints preventing inclusion of participants from 
more diverse jurisdictions and practice settings.

►► The project scope does not allow us to gain insights 
from physicians who refuse to prescribe opioids and 
physicians who do not feel comfortable or have the 
time to participate in all aspects of the project.

►► Our project also does not target prescribers who 
have been identified by the regulatory  college as 
requiring remediation.
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include audit and feedback, computer decision support 
systems and multifaceted interventions.12 In  addition, 
there is some literature to describe quality improvement 
processes using opioid prescribing indicators.13 14

Our ongoing research is designed to address gaps in 
provider knowledge and practice in opioid prescribing 
for chronic pain compared with guidelines. We used 
a systematic approach rooted in behaviour change 
theory15 16 to select and tailor evidence-informed imple-
mentation strategies to support uptake of the Canadian 
Opioid Guideline. Our resulting multifaceted interven-
tion will undergo a mixed-methods evaluation with family 
physicians, as the highest proportion (approximately 
50%) of total opioid prescribing occurs among general 
practitioners.17 18 The evaluative component will involve 
assessing the implementation strategies using a system-
atic mapping process and further tailoring the strategies 
as needed to ensure they are appropriately targeting the 
underlying barriers and facilitators to provider guideline 
use.

The primary objective of our research is to develop 
and evaluate an educational and quality improvement 
package with potential to improve Canadian family physi-
cians’ knowledge and performance in safer prescribing of 
opioids using the Canadian Guideline for Safe and Effec-
tive Use of Opioids for Non-Cancer Pain (herein referred 
to as the ‘Canadian Opioid Guideline’).19 Our secondary 
objective is to assess changes in physician knowledge and 
practices before and after completing the Opioid Self-As-
sessment Package. Through this research, we will explore 
the barriers and facilitators to using the Canadian Opioid 
Guideline and the project tools, and use this informa-
tion to make modifications to both the implementation 
strategies and the intervention components as required. 
The long-term goals of our research programme are to 
increase opioid prescriber adherence to the Canadian 

Opioid Guideline and to decrease opioid-related adverse 
events among patients.

METHODS AND ANALYSIS
Team and resources
Our research is led by an interdisciplinary team with 
expertise in primary care, pain medicine, addiction 
medicine, medication safety, pharmacy, bioethics, public 
health, clinical epidemiology and implementation 
science. This project was one of the six awarded competi-
tive peer-reviewed fundings from Health Canada to focus 
on prescriber education and monitoring of prescription 
drugs.

Design
We have planned the development of a pilot interven-
tion and a mixed-methods evaluation of processes and 
outcomes(figure 1). Our project includes three phases:
1.	 completing the development of the Opioid Self-

Assessment Package
2.	 pilot implementation and evaluation of the package
3.	 revision of the intervention and preparation for 

scaling up the package
The evaluation approach uses a pretest  and post-test 

design and includes both quantitative and qualitative 
data collection, including opioid knowledge, medication 
safety processes, prescribing practices, and barriers and 
facilitators to guideline adherence (figure 2). This design 
allows us to track changes in knowledge, performance 
and attitudes over time.

Setting
This research is conducted in the context of the Canadian 
healthcare system, within a general primary care setting 
in the province of Ontario. In Canada, an estimated 20% 
of the general population experiences chronic pain.20

Figure 1  Simplified logic model.
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Over the past two decades, opioid prescribing increased 
dramatically in Canada, including Ontario, and continues 
to rise.21 The Canadian Opioid Guideline was published 
in 2010,19 and several implementation support tools have 
been developed to assist providers with using the guide-
line.22 23

Participant eligibility and recruitment
We will recruit a purposive sample of approximately 
10 family physicians in Ontario, who currently treat 
patients with long-term opioid therapy for chronic pain. 
Participants will be contacted through our investigators’ 
professional networks, snowball sampling techniques 
through enrolled participants and selected invitations 
using the College of Physicians and Surgeons of Ontario 
(CPSO) public physician register. We aim to have repre-
sentation from diverse practice settings (eg, academic/
community, urban/suburban/rural and individual/
team). For feasibility of this initial pilot phase, we will 
involve physicians whose practice location is within a 
2-hour travel distance from our study coordinating office 
in Toronto. We will exclude physicians with a focused prac-
tice in chronic pain or addiction, or physicians involved 
in the peer-review assessment process for the CPSO.

Intervention
Our intervention is multifaceted, informed by evidence 
and rooted in behaviour change theory. This approach is 
consistent with current implementation science literature 
suggesting that implementation strategies designed to tap 
into multiple domains of behaviour are more effective at 
producing meaningful behaviour change results.24

We used a systematic process of mapping potential 
facilitators and barriers for provider-level guideline 
adherence to a behaviour change framework. We used 
this analysis to select appropriate implementation strat-
egies linked through behaviour change theory. This was 
completed using three independent raters and stan-
dardised worksheets. The specific behaviour change 
theory and framework we used were the COM-B theory 
and the Theoretical Domains Framework (TDF).15 16 
The COM-B theory describes three basic conditions 
for behaviour, consisting of capability, opportunity and 
motivation. The TDF integrates 33 theories of behaviour 
change and identifies 14 domains of behaviour change 
that can be used in implementation and behaviour 
change research. The results of the mapping process 
will be further analysed to identify coverage and gaps in 
the implementation strategies selected to address each 
of the relevant behaviour change domains. On the basis 
of this analysis, we will identify areas that are currently 
addressed by the opioid intervention as well as poten-
tial areas to modify the pilot intervention. Additional 
details, including the results, of the mapping process 
will be published separately.

Next we drafted four products based on the Canadian 
Opioid Guideline and existing tools used elsewhere 
to comprise what we call the Opioid Self-Assessment 
Package. This package includes multiple components 
covering a broad range of knowledge and behaviours 
related to opioid prescribing. An initial assessment 
determines the need for further learning provided by 
an interactive online learning component. Beyond the 
theoretical knowledge gained and evaluated through 

Figure 2  Project design. SAP, Self-Assessment Program.
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these phases, other components of the package assess 
the implementation and practical application of this 
knowledge. Self-appraisal of actual practice habits and 
processes can identify aspects of opioid management 
where theoretical knowledge and practical application 
conflict. A chart review further provides even more 
in-depth evaluation of opioid-related prescribing and 
management behaviours against knowledge or accepted 
standards. In sum, the package incorporates online 
baseline knowledge assessment, a self-directed learning 
component incorporating multiple learning methods 
(online didactic, guideline review, video learning, 
practice questions and case examples), a knowledge 
examination, an assessment of a participant’s own prac-
tice activities and routines and individual chart reviews. 
The development, revision and validation processes for 
these products are outlined in figure  3. The Opioid 
Self-Assessment Package includes:

Part 1—Online Opioid Self-Assessment Program (SAP) 
(online  supplementary file 1): This accredited 3-hour 
online programme is adapted from an in-person work-
shop developed by one of our authors (AF) and other 
experts. The programme uses knowledge assessment to 
provide physicians with feedback about their opioid-re-
lated knowledge base, identify gaps in knowledge and 
areas for improvement and create individualised learning 
plans.

Part 2—Opioid Knowledge Test: Examination ques-
tions were developed with the guidance of an expert in 
creating examination questions and are integrated within 
the SAP. At the end of the SAP, participants complete 
a final knowledge test to identify areas for continued 

learning. The content of the online SAP includes five 
main sections: (1) deciding to initiate opioid therapy, 
(2) conducting an opioid trial, (3) monitoring long-term 
opioid therapy (LTOP), (4) treating specific populations 
with LTOP and (5) managing opioid misuse and addic-
tion.

Part 3—Opioid Practice Self-Assessment Tool 
(online supplementary file 2): This component is adapted 
from other medication safety tools used by the Institute 
for Safe Medication Practices Canada.25–27 Our opioid 
practice self-assessment questionnaire takes approxi-
mately 2 hours to complete online and includes 70 items 
across seven core characteristics that influence the safety 
of opioid use. The prescriber evaluates the level of imple-
mentation of each item on a 5-point scale from ‘No activity 
to implement’ to ‘Fully implemented throughout'.

Part 4—Opioid Chart Review Checklist (online supple-
mentary file 3): This checklist will serve as a method of 
audit and feedback to opioid prescribers on their clin-
ical performance. It is adapted from the practice review 
assessment form that is used by CPSO with methadone 
prescribers.28 An independent assessor with our project 
will review the charts, summarise findings and provide 
feedback to prescribers. The chart review will extract 
information on pain diagnoses and assessment, risk 
assessment, patient education, use of treatment agree-
ments and use of urine drug screening tests, as well as the 
treatment plan and monitoring (including use of opioid, 
non-opioid and non-pharmacological interventions).

Finally, we analysed the components of the initial 
Opioid Self-Assessment Package for coverage and gaps in 
addressing each relevant behaviour change domain. On 

Figure 3  Project product map. SAP, Self-Assessment Program.
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the basis of this analysis, we refined the intervention to 
address gaps, using evidence-based implementation strat-
egies from the Rx for Change Database available through 
the Canadian Agency for Drugs and Technologies in 
Health.29 30

Validity
The validity of the tools in the Opioid Self-Assessment 
Package will undergo extensive review and revision among 
our investigators, prior to conducting the evaluation with 
family physicians. We will review them for clarity, appro-
priateness, face and content validity. These will be assessed 
based on the content of the Canadian Opioid Guideline 
and the various perspectives of our investigators across 
areas of expertise, particularly in family medicine, pain 
medicine, addiction medicine and pharmacy. The scope 
of the current project does not include validation among 
groups that could demonstrate an expected gradient of 
performance or against patient outcomes.

Measurement
The short-term outcomes of our project include develop-
mental, formative and summative elements. Our formative 

project outcomes include establishing the Opioid Self-As-
sessment Package tools as well as understanding physician 
experiences with their use. Summative project outcomes 
include improving knowledge and adherence to the 
Canadian Opioid Guideline in practice. For further 
development of the project, we will gain insight into the 
facilitators and barriers for opioid prescribers to adhere 
to current guidelines.

Data sources for each of these outcomes will include:
1.	 physician demographics from the CPSO public 

register
2.	 online practice profile questionnaire (including 

prevalence of patients using long-term opioids)
3.	 Online Opioid SAP (Parts 1 and 2)
4.	 Opioid Practice Self-Assessment Tool (Part 3)
5.	 Opioid Chart Review Checklist (Part 4)
6.	 semistructured qualitative interviews.

Procedures
A summary of study procedures are outlined in table 1. 
Data collection generally takes place in two phases: 
phase I consists of a baseline qualitative interview, 

Table 1  Study data collection procedures

Phase I: initial Qualitative interview Interviewer administered 45 min

Opioid Chart Review Checklist 
(project staff reviewing five 
patient charts)

Project staff N/A

Baseline questionnaire Self-administered (10 min) included in 3-hour 
SAP

Opioid knowledge pretest Self- administered (10 min) included in 3-hour 
SAP

Opioid Practice Self-
Assessment Tool

Self-administered 2 hours

Online Opioid SAP, including 
the Opioid Knowledge Test

Self-administered 3 hours

Opioid Chart Review 
Checklist—follow-up 
discussion

Discussion 30 min

Qualitative interview (within 2 
weeks)

Interviewer  administered 45 min

Phase II:
6 months

Qualitative interview Interviewer administered 45 min

Opioid Chart Review Checklist 
(project staff reviewing five 
patient charts)

Project staff N/A

Opioid knowledge pretest Self-administered (10 min) included in 3-hour 
SAP

Opioid Practice Self-
Assessment Tool

Self-administered 2 hours

Online Opioid SAP, including 
the Opioid Knowledge Test

Self-administered 3 hours

Opioid Chart Review 
Checklist—follow-up 
discussion

Discussion 30 min

SAP, Self-Assessment Program.
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completing all study tools and a second qualitative 
interview. Phase II occurs approximately 6 months 
later, with a final qualitative interview and completing 
the study tools a second time to compare findings with 
baseline.

Opioid Self-Assessment Package: Part 4—Opioid Chart Review 
Checklist
Ten charts per participating physician will be reviewed 
by research staff using the Chart Review Checklist: 
five prior to completing the online SAP and five after 
approximately 5–7 months. The participant will identify 
the five most recent patients initiated on opioid therapy 
for chronic pain who consent to the chart review. Data 
will be collected in duplicate by two reviewers until 
acceptable agreement is achieved, and disagreements 
will be mediated by one of the project investigators. We 
chose to proceed with manual review due to the present 
limitations of query searches in electronic medical 
records (EMRs) to identify patients using chronic 
opioid treatment, calculated daily doses and evaluate 
the adherence to guidelines for other aspects, including 
patient assessment, education and monitoring.

Opioid Self-Assessment Package: Part 3—Opioid Practice Self-
Assessment Tool
The practice self-assessment form will be completed by 
each physician prior to completing the online SAP, and 
again 5–7 months later. This form will be available as a 
secure, web-based fillable form on the same website as the 
Online Opioid SAP.

Opioid Self-Assessment Package: Part 2—Opioid Knowledge Test 
and Online SAP Evaluation Questionnaire
The Opioid Knowledge Test will be completed by each 
participant prior to completing the online SAP, again 
immediately on completion of the online programme. 
Pretest and post-tests will be repeated within 5–7 months. 
An evaluation questionnaire will be completed at the end 
of the online SAP.

Semistructured qualitative interviews
Participants will be invited to participate in three 45 min 
semistructured qualitative interviews (baseline, within 2 
weeks postintervention and 5–7 months postinterven-
tion) using standardised interview guides developed 
a priori. Interviews will be conducted in person when 
feasible or otherwise by telephone, and all interviews will 
be audio recorded with permission. The first interview 
will focus on facilitators and barriers to adherence to 
the Canadian Opioid Guideline, attitudes towards using 
quality improvement processes in clinical practice and 
clinical experiences relevant to the research objectives. 
The second interview will focus on physicians’ experi-
ence with participating in the Opioid Self-Assessment 
Package. The third interview will focus on physicians’ 
experience with opioid prescribing since participating 
in the Opioid Self-Assessment Package.

Study retention
To increase participant retention, we will maintain 
regular communication with participants to ensure ease 
of scheduling as well as provide reminders and updates 
on study progress. As an incentive to complete the full 
study, we have weighted study compensation towards 
completion of follow-up data collection (ie, 30% compen-
sation on completion of phase I and 70% compensation 
on completion of phase II).

Analysis
Quantitative data analysis
To analyse the quantitative data from the Physician Prac-
tice Questionnaire, Online SAP (including knowledge 
test and evaluation questionnaire), Chart Review Check-
list and Practice Self-Assessment Tool, we will be using 
basic descriptive statistics—frequencies, sums, means, 
medians, cross tabulations, χ2 and t-tests—in a database 
using PASW Statistics 18 (PASW Statistics for Windows, 
V.18.0.,  2009).

Qualitative data analysis
Semistructured interviews will be transcribed verbatim, 
de-identified and analysed by two independent analysts 
using the NVIVO V.10 software. Full transcription of data 
will be analysed systematically using a qualitative content 
analysis approach that applies the Framework Method for 
analysis.31 Methods to address rigour will include using 
multiple coders in data analysis, and a technique called 
member checking, in which we may request clarification 
from participants on inconsistencies and ambiguities in 
the data.32

ETHICS AND DISSEMINATION
This study has been approved by the University Health 
Network Research Ethics Board and local Research Ethics 
Boards at recruitment sites as required. The study proce-
dures do not involve direct contact with patients. We 
will provide feedback to physicians on their prescribing 
according to the Canadian Opioid Guideline. Physicians 
will use their own professional judgement to make any 
clinical changes based on this feedback. If we become 
aware of any serious differences in prescribing compared 
with guidelines, this will be included in their feedback 
with an opportunity for discussion with our project team. 
Our team will not share these individual findings with the 
physicians’ affiliated institutions or regulatory college. 
There is a foreseeable possibility that information we 
learn would require mandatory reporting to the CPSO, 
as outlined in the CPSO Mandatory and Permissive 
Reporting Policy. Any issues involving reporting require-
ments will follow the CPSO policy, and we will review 
these issues with the Research Ethics Board.

The Opioid Self-Assessment Package has the potential 
to improve medication safety practices in primary care 
opioid prescribing and adherence to current opioid guide-
lines. This intervention connects evidence-based clinical 
guidelines and evidence-based implementation strategies 
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using behaviour change theory. Experts in implemen-
tation science (CT and JM) provide implementation 
coaching services for our project. This includes support 
in the application of the Knowledge to Action process 
model,33 use of behaviour change frameworks and theory, 
and selection and tailoring of implementation strategies 
to infuse implementation science principles and theory 
throughout the project stages. Using an integrated knowl-
edge translation strategy,34 we seek to engage a diverse 
range of experts and end users in advisory and stakeholder 
roles throughout our project to increase its national 
relevance, application and sustainability. To ensure the 
sustainability of the project tools, we will engage one or 
more partners to host the project resources on an open 
electronic platform long term, and plan mechanisms for 
updating our project tools over time.  The end-of-grant 
knowledge  translation strategy also includes publishing 
several articles in peer-reviewed journals, presenting at 
academic conferences and providing summary reports to 
stakeholder organisations.

Our project fills several major gaps in current research 
and practice. The first is a gap in intervention research 
to support prescribers to improve both knowledge and 
behaviours in accordance with opioid guidelines. This 
project incorporates education and assessments directed 
towards both of these aspects, and results may identify and 
suggest methods of addressing knowledge–practice gaps. 
The second gap concerns the development of indicators 
for ongoing quality improvement in opioid prescribing; 
only limited work is published in this area.13 14 The 
Opioid Chart Review Checklist domains will be assessed 
for feasibility, acceptability and importance for ongoing 
monitoring of opioid prescribing. The third gap is iden-
tifying and describing the facilitators and barriers to 
adhering to opioid guidelines. Although some literature 
is informative for this, few studies contribute to specific 
knowledge of the dynamics related to opioid guideline 
adherence.35–39 In these ways our research is novel and 
will contribute to advancing the implementation of safer 
opioid prescribing practices and quality monitoring 
processes.

Limitations of this study include the small number of 
participants in the initial pilot study and the resource 
constraints preventing inclusion of participants from 
more diverse jurisdictions and practice settings. Our 
purposive sampling strategy and pre–post evaluation 
design were intended to support mainly qualitative 
findings and some hypothesis-generating quantitative 
results. However, this design limits the generalisability 
of our findings. In addition, the project scope does not 
allow us to gain insights from physicians who refuse to 
prescribe opioids and physicians who do not feel comfort-
able or have the time to participate in all aspects of the 
project. Our project also does not target prescribers who 
have been identified by the CPSO as requiring reme-
diation. However, our study will advance the current 
evidence on facilitators and barriers to adherence to 
opioid prescribing guidelines in primary care and the 

introduction of provider-level educational and quality 
improvement tools for opioid prescribing using rigorous 
qualitative and evaluation methods.

The results of this study will be used to revise the 
educational module, quality improvement tools and 
implementation strategies. The project networks and tools 
will also be used as a basis for additional work, including 
development and validation of opioid prescribing quality 
indicators for EMR and administrative databases, under-
standing patient and family perspectives on opioid safety 
and longitudinal research on the impact of adherence 
to clinical guidelines on patient safety outcomes. The 
project team is committed to seeking additional funding 
from multiple non-industry sources to pursue these next 
steps. This work aligns with the Canadian strategy on 
reducing the harms of prescription drugs and has poten-
tial for application at the national level.40 In  addition, 
the methods and approach used in this study could be 
adapted for other opioid guidelines and studied in other 
areas of preventive healthcare and clinical guideline 
implementation processes, so that other groups could 
replicate and learn from this process.

PROJECT STATUS
This project began recruitment in February 2016, and we 
expect to complete data collection in December 2016 and 
analysis by April 2017.
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