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Executive Summary
Context:
Opioid analgesics are an important component for the management of chronic non-cancer pain
(CNCP); however, sub-optimal prescribing practices can contribute to addiction, diversion and overall
opioid availability within the community, and subsequently to the opioid-related morbidity and
mortality. Clinical practice guidelines (CPGs) have been developed to support evidence-based
prescription of opioid medication for the management of CNCP. Despite widespread availability and
strong evidence supporting the benefits of their use om the context of chronic disease (e.g.,
hypertension, diabetes) management, there is a long history of poor uptake of CPGs by healthcare
providers (HCPs), with many studies reporting rates of non-adherence at or exceeding 50%. To date,
there has been no literature synthesis reporting on HCP adherence to CPGs for the prescription of
opioid analgesics to manage CNCP. A knowledge synthesis of this nature is needed for at least 5reasons:
1. To determine the extent of clinical inertia for prescribing opioid analgesics for CNCP.
2. To elucidate the factors contributing to HCP adherence to CPGs relative to the prescription of
opioid analgesics for CNCP.
3. To explore the relative effectiveness of interventions designed to improve the uptake of CPG
recommendations among HCPs for the prescription of opioids to manage CNCP.
4. To guide the development of novel interventions for optimizing HCP prescribing practices of
opioid analgesics for CNCP.
5. To identify gaps in knowledge pertaining to clinical inertia for the prescription of opioid analgesics
for CNCP.
Research Questions:
1. What are the knowledge, attitudes, beliefs, and practices that HCPs hold regarding the
prescription of opioids for CNCP?
2. Do knowledge, attitudes, beliefs, and practices pertaining to prescribing opioids for the
management of CNCP differ by HCP characteristics (e.g., sex, discipline, duration of practice)
or patient factors (e.g., sex, history of addiction)?
3. What is the prevalence of clinical inertia for prescribing opioids for the management of CNCP?
4. Have interventions been developed that have an impact on opioid prescribing behaviour for the
management of CNCP?
Research Methods:
Four bibliographic databases (CINAHL, Embase, MEDLINE and PsycINFO), the Cochrane
library, PROSPERO and the Joanna Briggs Institute were subject to systematic searches for qualitative
or quantitative studies that reported on HCP knowledge, attitudes, beliefs or practices pertaining to the
prescription of opioid analgesics for the management of CNCP in North America. Studies that reported
4
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on interventions to improve HCP adherence to opioid prescribing CPGs were also eligible for
inclusion. Searches were performed from database inception until April of 2018.
Database searches generated 9,447 unique citations that were independently reviewed by two
trained research assistants. 96 studies met all criteria for inclusion in the review. In duplicate, research
assistants extracted relevant data and assessed risk of bias for individual studies using recommended
tools. Included studies were categorized according to study design and results were pooled using
approaches previously recommended. Confidence in evidence observed was graded according to
recommendations.
Sixty studies were included that evaluated HCPs knowledge, beliefs, attitudes and practices
associated with the prescription of opioid analgesics for the management of CNCP (40 survey-based
studies and 20 qualitative studies reporting on 13,459 HCPs). Twenty-nine studies were included that
assessed provider adherence to recommendations set forth by CPGs pertaining to the prescription of
opioid analgesics for the management of CNCP, 13 survey-based studies and 16 studies that utilized
chart reviews. Finally, 16 cohort studies (n=4,589 HCPs) and 10 controlled studies (n=413 HCPs)
were included that reported on an intervention designed to improve HCP knowledge, beliefs, attitudes
or practices regarding the prescription of opioid analgesics.
Key Messages:
1. HCPs were reluctant to prescribe opioid analgesics for the management of CNCP. Reluctance
was greater when prescribing for patients with a history of substance abuse. Surveys and
qualitative studies were almost unanimous in this observation.
2. Perceived inadequate training, low self-efficacy, apprehension about diversion, suspicion of
patient drug seeking behaviour, lack of non-opioid alternatives (including inadequate
community supports), fear of regulatory scrutiny, and concern about patient addiction,
tolerance, withdrawal and side effects inversely effect opioid prescribing intentions and
behaviour. Support from surveys and qualitative studies were almost unanimous in these
observations.
3. Self-efficacy to prescribe opioids is greater in the presence of a trusting patient-provider
relationship and additional supports (e.g., decision making tools and specialist support).
Confidence in this observation comes from few surveys and numerous qualitative studies.
4. patient complexity, adverse events (e.g., development of addiction, threat of assault), and
environmental pressures contribute to HCP concern for patients, fear of regulatory scrutiny, and
cognitive biases. Confidence in this observation comes from surveys and qualitative studies.
5. HCP adherence to risk management strategies endorsed by CPGs (e.g., use of treatment
agreements, urine-drug testing, evaluating risk for aberrant medication taking behaviour,
consulting prescription drug monitoring program) was poor and generally less than 50%.
Despite variability, poor adherence to recommendations endorsed by CPGs was consistent
across surveys and chart-reviews.
5
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6. Little to no research was identified that evaluated HCP adherence to recommendations endorsed
by recent CPGs (e.g., optimization of non-opioid pharmacotherapy prior to initiation,
prescribing doses ≤ 90 or 120mg MEDD, avoiding co-prescription with benzodiazepines).
Moreover, available evidence did not specify whether recommendations endorsed by CPGs
were followed when initiating opioid analgesics, during follow-up appointments, when
inheriting a patient currently prescribed an opioid analgesic, or when rotating or tapering opioid
medication.
7. Multifaceted interventions were promising when it came to improving HCP adherence to
recommendations made by CPGs. Evidence was derived from a handful of randomized
controlled trials with low-medium risk of bias.
Considerations:
The majority of survey, cohort and controlled studies included in this synthesis suffered from
low methodological quality and high risk of bias. The current knowledge synthesis focused on
evidence from North America and results may not extend to other geographic regions where the
healthcare and political context differ. Studies that focused on opioid abuse and the prescription of
medication to manage non-medical opioid use were excluded, and results may not generalize to
medication such as suboxone or methadone. Studies that included cancer and palliative care were not
included in this knowledge synthesis. Finally, results pertaining to HCP knowledge, beliefs, attitudes
and practices were synthesized and depicted as interacting factors despite the majority of evidence
being collected in a univariate manner which limits confidence in the strength of hypothesized
interactions.
Implications:
Provider-focused Initiatives that target knowledge, skill-acquisition, motivation, cognitive
biases, and inter-professional collaboration have a strong likelihood of improving the prescription of
opioid analgesics for the management of CNCP. Additional research is urgently needed to evaluate: 1)
HCP adherence to recommendations made by the 2017 Canadian CPGs for the prescription of opioid
analgesics to manage CNCP; and 2) multi-faceted interventions that are customized to target providerrelated influences associated with nonadherence to CPGs using intervention components that are
selected through the application of behaviour change theory and adapted to the Canadian context.
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1.0 Background.
The prescription of opioid analgesics represents a double-edged sword. On the one hand,
opioid analgesics (e.g., morphine, oxycodone, and fentanyl) have been shown to provide modest
improvements in pain and function for patients with chronic non-cancer pain (CNCP; a full list of
abbreviations are included in Appendix P).1 On the other hand, prescription opioids may lead to opioidinduced hyperalgesia,2,3 addiction or diversion, particularly at high doses (e.g., ≥ 200 mg morphine
equivalents/day).1 As such, prescription opioids are associated with serious and increasing public health
problems, such as drug related or addiction treatment admissions and overdose death.4
1.1 Opioid Prescribing within the Context of Chronic Pain Management.
In 2011, the United States Institute of Medicine concluded that chronic pain, defined as pain
that persists longer than three-months, or beyond the expected duration of healing,5 is a public health
concern and should be treated as a disease.6 Nationally representative data from Canada, the United
States, Germany and other European countries indicate that 20% to 30% of adults (≥18 years of age)
suffer with CNCP.7-11 The prevalence is higher among women,12 indigenous peoples,13 and ethnic
minorities,14 and increases with age. Approximately 65% of community dwelling seniors and 80% of
older adults living in care facilities experience chronic pain, including cancer-related pain.15
The goal of pain management is to decrease pain and improve function while monitoring for
adverse effects.16 In the late 1980s and early 1990s, the under-treatment of pain, including among
patients with CNCP, garnered national attention in both the United States and Canada. A seminal1986
publication describing the treatment of chronic pain in 38 patients concluded that opioid pain relievers
could be prescribed safely on a long-term basis.17 Further, a letter to the editor of the New England
Journal of Medicine asserted that the rate of addiction in patients receiving opioids was low.18 This
letter was heavily and uncritically cited as evidence that addiction was rare with long-term opioid
therapy, many citing rates ≤ 1%.19 Despite low-quality evidence, these sources were widely cited to
support the expanded use of opioid medication for the management of chronic pain.4 By the late 1990s,
healthcare providers (HCPs) were encouraged by pharmaceutical companies and medical boards to be
more proactive in treating all types of pain (e.g., acute, palliative, chronic) to alleviate suffering,
including the prescription of opioid analgesics at relatively high doses for long durations.20 The
potential adverse effects of long-term opioid use were under-appreciated, and often based on beliefs
that opioids were safe for extended use with no known dosing threshold. Opioid prescribing increased
in a marked linear fashion until 2013 when it began to plateau in the United States 21 and Canada.22
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1.2 Trends in opioid prescribing morbidity and mortality.
The past two decades have been characterized by a linear increase in the prescription of opioid
medications. A two-fold increase in the consumption of hydrocodone and five-fold increase in the use
of oxycodone was observed in the United States between 1999 and 2011.23 Observational data show a
mean increase from 180mg morphine equivalents per person in the United States population per year in
1997 to 710mg per person per year in 2010.24 This corresponded with a four-fold increase in the sale
of prescription opioids,24 a five-fold increase in drug treatment admissions for prescription opioids
(from ~20,000 to ~120,000),25 more than a two-fold increase in emergency department visits related to
pharmaceutical opioids,26 and a four-fold increase in opioid-related overdose.27 Although there is an
undeniable rise in the availability of illicit opioids,28,29 it has also been argued that opioid-related
mortality is directly associated with the increase in opioid prescriptions observed in Canada, United
States, Europe, United Kingdom, Spain, France, and Australia.22,30-32 Beyond the direct association,
prescriber adjustment and tapering of opioid analgesics have been associated with increased risk of
nonmedical use, morbidity and mortality as individuals turn to illicit opioids in an attempt to manage
their pain.33
A systematic review of data from the United States and Canada identified three interacting
factors associated with opioid-related mortality: (1) prescriber behaviours, (2) patient characteristics,
and (3) systemic determinants.34 Pertinent for this knowledge synthesis, four ways that prescriber
behaviours influence opioid-related mortality were elucidated. First, results from seven studies
indicated that prescribing higher doses of opioids is associated with opioid-related mortality. Second,
seven studies reported an association between more potent opioids, such as fentanyl, and opioid-related
mortality. Third, 14 studies reported that the co-prescription of opioids with sedatives or coprescription of more than one opioid was associated with the observed increase in opioid-related
mortality. This was particularly relevant with the co-prescription of methadone, which has a small
window between therapeutic and fatal doses. Finally, eight studies reported that an increase in the
number of opioid prescriptions played a role in opioid mortality through increased availability. The top
quintile of prescribers were observed to issue opioid prescriptions 4.5 times more frequently than the
next quintile and wrote the final prescription in 63% of opioid-related deaths.35
1.3 Clinical practice guidelines for the prescription of opioid medication.
Clinical practice guidelines (CPGs) have been developed by several countries, including the
United States 36 and Canada,3 to support evidence-based prescription of opioid medication for the
9
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management of CNCP. A systematic review of opioid prescribing CPGs identified 13 guidelines
reporting on recommendations for the prescription of opioids for chronic pain between 2007 and
2013.37 While there is between-guideline variability, clinical practice guidelines consistently
recommend that HCPs: 1) avoid doses ≥ 90-200mg per day; 2) acquire additional training prior to
prescribing methadone; 3) recognize risk of fentanyl patches; 4) titrate cautiously, and 5) reduce doses
by at least 25% to 50% when switching opioid.37 Based on expert consensus rather than rigorous
supporting evidence, CPGs also regularly support the use of risk assessment tools, written treatment
agreements (TAs), and urine drug tests (UDTs) to mitigate risks.
1.4 Clinical inertia in the context of prescribing opioids for chronic pain management.
Despite their widespread availability and strong evidence supporting the benefits of their use in
the context of chronic disease (e.g., hypertension, diabetes) management,38-40 there is a long history of
poor uptake of CPGs by HCPs, with many studies reporting rates of non-adherence at or exceeding
50%.41-43 HCP non-adherence to CPGs is increasingly referred to as “clinical inertia.”44 Practically
speaking, clinical inertia refers to a HCP’s decision not to initiate, intensify, titrate, or stop treatment
despite an indication and recognition of the need to do so. Clinical inertia has most commonly been
studied within the context of managing chronic diseases, such as diabetes, cardiovascular disease,
hypertension, and dyslipidemia. Within these areas, it has been estimated that clinical inertia is
responsible for up to 80% of myocardial infarctions and strokes within the context of sub-optimally
treated hypertension, diabetes, and dyslipidemia.45
Our team recently published a review of clinical inertia in the context of chronic disease
management where we elucidated the factors associated with this behaviour.46 In brief, clinical inertia
is influenced by HCP factors (e.g., knowledge, agreement with guidelines, cognitive biases,
motivation), patient factors (e.g., sociodemographics, medical history, lifestyle factors, treatment
adherence), and system factors (e.g., time constraints, resources, setting).46 System- and patient-level
interventions are often mistakenly perceived as being more important or resulting in greater benefit
than HCP-level interventions. This knowledge synthesis focuses on HCP-related factors given that
HCP influences: 1) account for 50% of variability in clinical inertia;45 2) are less well understood than
system- and patient-factors; 3) often require more sophisticated corrective behavioural interventions; 4)
are particularly relevant given the difficult balance between under-prescribing within the context of
pain management and over-prescribing within the context of aberrant use or risk of harm; and 5)
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partially address a priority identified by patients and clinicians who have taken part in a national
chronic pain research priority setting process.47
It is difficult to estimate the impact of clinical inertia on pain and opioid-related morbidity and
mortality because of the relative paucity of available data. Consistent with other chronic diseases, the
available evidence suggests that HCP adherence to opioid prescribing guidelines is less than optimal.48
For example, a survey of more than 200 physicians in Wisconsin reported that only 38% were aware of
at least one clinical practice guideline for prescribing opioids in the management of chronic pain.49
Similarly, an assessment of HCP behaviour in a sample of 1,300 physicians and residents in
Massachusetts reported only partial compliance with national opioid prescribing guidelines (e.g., 43%
had a controlled substance agreement, 34% provided >2 early refills, 63% utilized urine drug tests).50
There are many reasons why HCPs deviate from CPGs. One obvious reason is insufficient
knowledge. Many HCPs are unaware that evidence of long-term effectiveness for opioids is lacking,4
or that risks include hyperalgesia,51 androgen deficiency,52 and serious fractures from falls.53
Inadequate training and a consequent lack of self-efficacy (i.e., a belief in one’s own ability to
personally affect change) are other reasons.54 Large volume and inaccessibility of guidelines also
contributes to HCP deviation from CPGs. A qualitative study of 12 pain physicians in Ontario
identified excessive length and poor formatting as a deterrent to the implementation of the 2010 CPGs
for the safe and effective use of opioids for CNCP.55 An additional reason is fear; nearly 50% of 226
physicians surveyed in Wisconsin reported altering opioid prescribing practices (e.g., limiting refills,
lowering dose, and reducing prescribed quantity) due to fear of investigation by regulatory agencies.49
This is also problematic as it may lead to undertreatment of pain or use of an inappropriate opioid
tapering schedule contributing to unnecessary suffering.
In summary, it is likely that adherence to the current guidelines for the prescription of opioid
medication for the management of CNCP will make no exception to the general observation that
adherence to recommendations detailed in CPGs is suboptimal, and would therefore benefit from
interventions to improve adherence.
1.5 Objectives of the systematic review.
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To date, there has been no literature synthesis pertaining to factors associated with HCP clinical
inertia in the context of prescribing opioid medication for CNCP. A systematic review of this nature is
needed for at least five reasons.
6. To determine the extent of clinical inertia for prescribing opioid analgesics for CNCP.
7. To elucidate the factors contributing to HCP adherence to CPGs relative to the prescription of
opioid analgesics for CNCP.
8. To explore the relative effectiveness of interventions designed to improve the uptake of CPG
recommendations among HCPs for the prescription of opioids to manage CNCP.
9. To guide the development of novel interventions for optimizing HCP prescribing practices of
opioid analgesics for CNCP.
10. To identify gaps in knowledge pertaining to clinical inertia for the prescription of opioid analgesics
for CNCP.
2.0 Methods
2.1 Protocol reporting and registration.
This review protocol was prepared in accordance with the Preferred Reporting Items for
Systematic Review and Meta-Analyses (PRISMA) guidelines.56 The protocol is registered with
Prospective Register of Systematic Reviews (PROSPERO; registration#CRD42018091640).
2.2 Structured clinical question(s).
5. What are the knowledge, attitudes, beliefs, and practices that HCPs hold regarding the
prescription of opioids for CNCP?
6. Do knowledge, attitudes, beliefs, and practices pertaining to prescribing opioids for the
management of CNCP differ by HCP characteristics (e.g., sex, discipline, duration of practice)
or patient factors (e.g., sex, history of addiction)?
7. What is the prevalence of clinical inertia for prescribing opioids for the management of CNCP?
8. Have interventions been developed that have an impact on opioid prescribing behaviour for the
management of CNCP?
2.3 Data sources and search strategy.
Search strategies were developed and tested through an iterative process by an experienced
medical information specialist in consultation with the review team. The strategies were peer reviewed
by another senior information specialist prior to execution using the PRESS Checklist.57 Using the
OVID platform, we searched Ovid MEDLINE®, including Epub Ahead of Print and In-Process &
Other Non-Indexed Citations, Embase Classic+Embase, and PsycINFO. We also searched the
Cochrane Library on Wiley and CINAHL on Ebsco. The Joanna Briggs Institute EBP Database and
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PROSPERO were searched for completed systematic reviews. The searches were performed between
April 24 and April 27, 2018.
Strategies utilized a combination of controlled vocabulary (e.g., “Analgesics, Opioid”, “Health
Personnel”, “Health Knowledge, Attitudes, Practice”) and keywords (e.g., “opioid”, “physician”,
“practice pattern”). Vocabulary and syntax were adjusted across databases. There were no language or
publication limits on any of the searches but when possible, records of animal studies were removed
from the results. Refer to Appendix A for an example search strategy for Medline.
2.4 Study eligibility criteria.
Population. HCPs who prescribe opioid medication (e.g., physician, dentist, nurse practitioner,
physician assistant). Studies that utilized medical residents were also eligible for inclusion.
Interest. Clinical inertia (i.e., barriers and facilitators of adherence to long-term opioid prescribing
guidelines) for the management of CNCP. We also aimed to capture interventions that have been
conducted to improve adherence to opioid prescribing guidelines.
Context. Primary and specialist care of patients with CNCP in North America.
Outcomes. HCP knowledge, attitudes, beliefs and practices pertaining to opioid prescribing guidelines
for the management of CNCP.
Designs. A range of study designs were eligible. Survey, epidemiological, qualitative and uncontrolled
studies reporting on facilitators and barriers towards implementing long-term opioid prescribing
guidelines were eligible given that such research can maximize the value of a systematic review to
inform clinical practice, policy and decision-making.58,59 Controlled studies, experimental designs, nonrandomized controlled studies, and retrospective and prospective cohort studies that include a control
group, including before-after studies were eligible for inclusion in order to evaluate the
efficacy/effectiveness of interventions designed to improve adherence to prescribing guidelines.
2.4.1 Inclusion Criteria:
• Study involved the prescription of opioid medication for adults (≥ 18 years of age). We chose to
focus on adults given that comparable guidelines have not been published for children and
youth under the age of 18-years.60
• The study concerned at least one of the following: knowledge, attitudes, beliefs, or practices
pertaining to opioid prescribing for the management of CNCP.
• The study reported data from HCPs who prescribe opioid medication. Studies that utilized
medical residents were also eligible for inclusion.
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•
•

The study reported on original data. Multiple reports of single studies were aggregated to
avoiding duplication of source data.
The study reported on data collected in North America. We chose this distinction because
opioid-related prescribing practices, non-medical use and harms are greater in North America
than elsewhere.61 Differences in the organization of health systems, prescription and dispensing
practices, medical cultures, and patient expectations have been proposed as factors that
contribute to the differences observed between North America and other countries.61

2.4.2 Exclusion Criteria:
• The primary focus of the study pertained to non-medical opioid use (i.e., opioid abuse and
dependence).
• The primary focus of the study pertained to the prescription of medication to prevent or manage
non-medical opioid use (e.g., naloxone, suboxone, methadone). Studies that focused on the
prescription of these medications were eligible if they were prescribed specifically for pain
management.
• Conference abstracts.
2.5 Screening and data extraction.
Four trained graduate-level research assistants independently screened titles and abstracts of all
identified search results for potential inclusion, such that each abstract was screened by two reviewers.
The reviewers selected all potentially relevant citations that reported on HCP knowledge, attitudes,
beliefs or practices regarding the prescription of opioid medication for the management of CNCP. In
doubt, references were included at the title and abstract level. Full-text publications of all potentially
relevant articles were retrieved and examined for eligibility. The reference management software
Rayyan62 was used to remove duplicates and sort inclusions and exclusions. Agreement between
reviewers were quantified using the Kappa statistic63 before proceeding to solve disagreements.
Disagreements on inclusion and exclusion of articles between reviewers were resolved by consensus or
arbitration by the corresponding author if necessary.
In duplicate, the same reviewers independently extracted information from all potentially
eligible studies using pre-designed data extraction Excel spreadsheets for each study design. Two levels
of extraction occurred. Limited extraction was implemented for all articles that were identified as
potentially eligible after the initial screening of titles and abstracts for inclusion and exclusion criteria,
and included:
1) Journal article information (i.e., first author, journal, publication year).
2) Basic screening of inclusion and exclusion criteria as outlined in section 2.4.
14
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The reviewers categorized the articles as “In” or “Out” and provided reasons for exclusion.
Following the brief extraction, full data extraction of included articles was completed independently by
the reviewers. The following information was extracted for each article:
1) Information on methodology (i.e., study design, length of follow-up, country, incentives
offered)
2) Participant information (i.e., total sample size, recruitment method, defined sub-groups,
provider discipline)
3) Details on the measures used (i.e., instruments used, intervention characteristics, method of
delivery)
4) Outcomes: Similar to other systematic reviews of physician beliefs,64 knowledge, attitudes,
beliefs, and practice were extracted verbatim and coded in accordance with the 14-domains
defined by the Theoretical Domains Framework.65,66
5) Results of the study (e.g., response rate, missing data, handling of missing data, sub groupings,
proportion of HCPs endorsing beliefs along with range and confidence intervals).
6) Risk of bias. Risk of bias was evaluated using validated tools, refer to 2.6.
Once completed, a random sample of 20% of the cells in the full extraction Excel spreadsheet
were compared across raters to ensure accuracy. Discrepancies were resolved by an independent
arbiter (JAR).
2.6 Risk of bias and quality assessment.
The methodological quality and risk of bias of included studies was assessed independently and
in duplicate by the same trained research assistants. Risk of bias in randomized trials was assessed
using a modified version 67 of the Cochrane risk of bias tool.68 The domains assessed include: random
sequence generation, allocation concealment, blinding of participants and personnel, attrition, reporting
bias, and other sources of bias. Each domain was assigned a judgment of “high risk of bias,” or “low
risk of bias.”68 Corresponding authors of studies assessed were contacted for clarification when
insufficient evidence was reported to assess risk of bias. No study-level summary judgment of risk of
bias were performed given that such summative judgments do not correspond with outcomes.69
Methodological quality of cross-sectional survey studies was assessed using the “instrument for
risk of bias in cross-sectional studies of attitudes and practices” available from Evidence Partners and
contributed by the Clinical Advances Through Research and Information Translation (CLARITY)
Group at McMaster University.70 Five domains were assessed, including representativeness of sample
to the population of interest, adequacy of response rate, missing data, clinical sensibility, and reliability
15
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and validity of the instrument used. Each domain was assigned a judgment of “definite risk of bias,”
“probable risk of bias,” “probable risk of low bias,” or “definite risk of low bias.”
Methodological quality of cohort studies was assessed using Joanna Briggs Institute checklist
for cohort studies.71 Eleven domains were assessed, including similarity of groups recruited, timing of
exposure, validity and reliability of exposure, identification of confounding factors, mitigation of
confounds, validity and reliability of outcome measured, adequacy of follow-up, completeness of
follow-up, appropriateness of statistical analyses. Each domain is assigned a rating of “yes,” “no,”
“unclear,” or “not applicable.”
Confidence in information obtained from qualitative studies was assessed in accordance with
recommendations made by the Cochrane Qualitative and Implementation Methods Group72 using a
multi-dimensional concept of quality that includes: 1) clarity of aims and research question; 2)
congruence between questions and methods; 3) rigour of sampling and data collection; and 4) overall
conceptual depth and breadth are reflected in study design, process and results. As recommended,72
information was collected by having two independent raters appraise study quality using the 10-item
Critical Appraisal Skills Programme (CASP73) quality assessment tool for qualitative studies. Each
item was rated as “yes,” “no,” or “unclear.”
2.7 Approach to evidence synthesis
Included studies were categorized according to study design. Frequencies and percentages were
reported for categorical variables. Means and standard deviations (SDs), or median and interquartile
range were reported for continuous data as appropriate. Data from survey studies reporting ordinal
LikeRT scales were converted to a scaled score using the formula [(rating-1)/(# of response categories1) * 100].74 This approach treats responses to survey questions as though they range on a continuous
confidence scale with a scores of 50 represent the middle of the range (usually neutral). This approach
allows for pooling of questions measuring the same construct with relatively similar anchors after
weighting for sample size. Items were averaged in cases where a single study used several items to
measure the same underlying construct (e.g., “prescribing guidelines are developed using populations
that are not representative of the chronic pain presentations that I see in my practice”).
Relevant statistics (e.g., F-values, means and SDs) were used to calculate standardized mean
differences using formulae described previously75 for studies that evaluated the effect of an
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intervention on change in HCP adherence to recommendations in CPGs for the prescription of opioid
medication.
2.8 Assessing confidence in evidence.
As per recommendations,72 the Grades of Recommendation, Assessment, Development, and
Evaluation-Confidence in the Evidence from Qualitative Reviews (GRADE-CERQual) approach76 was
used to assess confidence in synthesized qualitative results. The CERQual approach includes four
components: 1) methodological limitations of individual studies; 2) relevance of the review question of
individual studies; 3) coherence of review results; and 4) adequacy of data supporting a review result.
3.0 Results
3.1 Identification of Studies.
Database searches generated 9,447 unique citations. A total of 316 full text articles were
retrieved and reviewed in detail, with 96 articles meeting all eligibility criteria for inclusion. Figure 1 in
Appendix B depicts a flow diagram of studies identified and excluded at each stage of the review.
Inter-rater agreement was substantial during title/abstract screening, k = 0.75, and moderate at full
inclusion, k = 0.69.
3.2 Assessment of Provider Knowledge, Beliefs, Attitudes and Practices Associated with the
Prescription of Opioid Analgesics.
In total, 60 studies were included that assessed HCPs perceived knowledge, beliefs, attitudes
and practices associated with the prescription of opioid analgesics for the management of CNCP, 40
survey studies,77-115 and 20 qualitative studies.54,117-135
3.2.1 Survey Studies
Table 1 in Appendix C depicts the characteristics of included survey studies. Survey studies
reported on a total sample of 13,003 HCPs and residents who prescribe opioid analgesics. The majority
of the sample consisted of PCPs (n=9,602; primarily in family medicine and internal medicine),
followed by specialists (n=1,900; mostly physiatrists, orthopedic surgeons and psychiatrists), nurse
practitioners (n=1,001) physician assistants (n=197), and residents (n=231). A minority of HCPs did
not disclose their credentials or were coded as other (n=72).
Table 2 in Appendix D depicts risk of bias assessment ratings for survey studies. The majority
of studies were characterized by poor response rates (72.5% of surveys), missing data (i.e., variable
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responses across survey items) and the use of measures developed by the investigative teams (82.5% of
surveys). It is worth noting that surveys were often reviewed by specialists for content and pilot tested
for face validity.
3.2.1.1 Survey Responses
Factual knowledge was most often assessed through true-false questions developed by study
authors based on prescribing guidelines, or through the KnowPain50.116 Excluding one study on
residents, 5 studies assessed factual knowledge about prescribing opioid analgesics for CNCP
(n=1,846).77,87,90,91,99,101,113 After weighting for sample size, mean factual knowledge was 49.8%.
HCP willingness to prescribe opioids for CNCP was evaluated in 12 survey studies.49,77,82,8688,96,101,103,111,112,114

When weighted by sample size, HCPs endorsed a strong unwillingness to prescribe

opioid analgesics for patients with CNCP (SS = 68.3; n=3137).82,86,88,112,114 32% of HCPs would not
prescribe opioids, even as a third line therapy.96 49% of HCPs reported that prescribing opioids was an
unacceptable practice,49 and 63% that prescribing opioids for several months was unacceptable
practice.87 One study reported that 92.4% of HCPs would not prescribe opioids for a patient with a
history of substance abuse.101 Finally, two studies reported that 35%103 and 8%77 of HCPs would not
prescribe strong opioids.
HCP concern over misuse, abuse, addiction, dependence, tolerance, overdose, side effects, and
diversion were coded as “concerns for patient.” This was the most frequently assessed barrier to long
term opioid prescribing, reported by 19 studies.78,81,82,84,85,88,91-94,96,98,102-106,108,114 When weighted by
sample size, HCPs endorsed concern over addiction (SS = 68; n=5,720), misuse (SS = 60.3; n=1,881),
dependence (SS = 55.6; n=1,476), tolerance (SS = 53.6; n=715), and side effects (SS = 53; n=2,731)
using LikeRT scales. When quantified dichotomously, the proportion of HCPs endorsing concerns for
patients as a barrier to chronic opioid therapy was: 76% of 421 for abuse, 63% of 1,290 for addiction,
and 50% of 667 for side effects.
HCPs reported that concern for society in the way of diversion was a barrier to chronic opioid
therapy.84,91,93,103,105,110,114 Concern was modest when measured continuously (SS = 65.2; n=2,282)
with 56% of 972 HCPs expressing concern when assessed dichotomously.
HCPs endorsed less concern for their professional selves than they did for patients or
society.49,81,84-86,88,91,93,94,96,98,101,104,105,112,114 HCPs were neutral when concern over regulatory scrutiny
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assessed using LikeRT scales (SS = 48; n=4,122), with 34% of 1,283 expressing concern when
measured dichotomously.
Eleven studies captured respondent self-efficacy for prescribing opioids to patients with
CNCP.77,78,89,91,93-95,103,104,106,107 When measured continuously, respondents endorsed a moderate level
of confidence in their ability to prescribe opioids for CNCP (SS = 57; n=1,798). When measured
dichotomously, 27.8% of 1,231 HCPs were confident in their abilities. Confidence decreased when
prescribing to a patient with a history or current substance use (SS = 10; n=248). Perhaps unsurprising,
HCPs generally rated formal education on pain management and opioid prescribing as inadequate
during medical school (SS = 37; n=3,447), 72% of 167 HCPs when measured
dichotomously.91,108,110,114
Nine studies assessed HCP beliefs about the effectiveness of opioid analgesics for
CNCP.82,85,88,91,94,96,98,104,105 HCPs were indifferent about the effectiveness of opioids (SS = 51;
n=2,387) with 59% of 126 HCPs agreeing that opioids are effective. A further 15% of 151 HCPs
believed that opioids have no place in the management of chronic pain,103 and 49% of 216 HCPs
believed the practice to be unacceptable medical practice.49
Eight studies assessed provider willingness to prescribe opioid analgesics for
CNCP.77,96,98,101,103,111,112,114 In general, HCPs expressed reluctance to prescribe opioids (SS = 35;
n=2,256) with 11% of 941 HCPs refusing to prescribe opioids. Further, 92% of 186 HCPs reported
that they would not prescribe opioids to an individual with a history of substance abuse.
3.2.2 Qualitative Studies
Table 3 in Appendix E details the characteristics of qualitative studies. The sample consisted of
456 HCPs (377 PCPs, 24 specialists, 29 nurse practitioners, 11 physician assistants, 6 residents, and 9
reported as other). Table 4 in Appendix F reports risk of bias assessment for qualitative studies. Risk
of bias of qualitative studies was low. Most studies did not fully consider the relationship between the
researcher and participants, which could influence HCP response tendency.
3.2.2.1 Qualitative Responses
Table 5 in Appendix G depicts the CERQual rating for review themes extracted. There is a
high degree of confidence that HCPs are concerned about inadvertently contributing to the
development addiction and moderate-high confidence in concern for society about inadvertently
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contributing to drug diversion. Perhaps unsurprisingly, there is moderate confidence in the observation
that HCPs prefer to have a trusting relationship with patients, but find it challenging not to be
suspicious about the withholding of important information in this context. Of interest, there is
moderate confidence in the observation that risk management tools could be used to facilitate open
communication when used to inform shared decision-making.
There is moderate-high confidence in the observation that HCPs lack confidence prescribing
opioids for CNCP and high confidence in the observation that time constraints add to difficulty
managing chronic opioid therapy. HCPs reported insufficient availability of non-opioid alternative
resources adding to the complexity of opioid prescribing. Further, there is moderate confidence in the
observation that fear of regulatory scrutiny and the experience of a provider-related adverse event (e.g.,
assault, death of a patient due to overdose) reduces provider willingness to prescribe opioids for CNCP.
Clearly HCPs are tasked with weighing a multitude of factors within a short duration of time when
deciding whether the costs of prescribing opioid analgesics outweigh the harms.
There was limited or conflictual evidence in the observation that HCP education surrounding
opioids was inadequate, or that there are institutional pressures to prescribe (e.g., to reduce hospital
stay or frequent ED visits).
3.2.3 Provider-Related Influences Associated with Prescribing Opioids
Figure 2 in Appendix H represents a graphical depiction of the factors associated with the
prescription of opioid analgesics to manage CNCP that were identified by studies that utilized survey
and qualitative research designs. Red arrows depict barriers and green arrows depict facilitators of
opioid prescribing. Degree of confidence in factors associated with clinical decision making is
depicted atop individual arrows.
3.3 Prevalence of Clinical Inertia
Twenty-nine studies assessed provider adherence to recommendations set forth by various state,
provincial, federal, healthcare organization, or societal CPGs pertaining to the prescription of opioid
analgesics for the management of CNCP. Table 6 in Appendix I depicts the prevalence of guidelineconcordant care in the absence of intervention. In general, data that reported on the prevalence of
clinical inertia was heterogeneous, subject to limitations, and focused on risk management practices
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(e.g., performance of TAs or UDTs). Despite this, HCP adherence to risk management practices was
poor and often well below 50%.
Two methods have been used to evaluate adherence to CPGs. Thirteen studies assessed HCP
practices through self-report surveys.77-80,82,84,89,97,102,103,105,117,118 Items differ between surveys and the
data portrayed in Table 6 reflects the proportion of HCPs who respond “always,” Frequently or
always,” or “>75%.” Of concern, few surveys assessed HCPs awareness of CPGs, making it difficult
to discern whether practice patterns reflect clinical inertia rather than lack of awareness. Also, selfreport is subject to response bias and low response rates to surveys compounds this concern. Sixteen
studies assessed HCP practices using chart reviews.50,106,115,119-131 Chart reviews are not without
drawbacks and it is difficult to discern whether chart reviews reflect the delivery of guidelineconcordant care, or the tendency to document the delivery of care in the patient’s medical file.
Weighted estimates for provider adherence to CPG recommendations are presented in Table 6 and
should be interpreted with caution due to significant between-study variability.
Research in this area has documented HCP practice patterns pertaining to TAs (weighted mean
= 42.3% for surveys and 37.9% for chart reviews), UDTs (weighted mean = 21.1% for surveys and
42.3% for chart reviews), assessing pain (weighted mean = 48.3% for surveys and 57.4% for chart
reviews), limiting refills (weighted mean = 69.1% for chart reviews), consulting prescription drug
monitoring programs (PDMP; weighted mean = 62.2% for surveys and 47.4% for chart reviews) and
screening for aberrant behaviours and mental health conditions (weighted mean = 55.3% for surveys
and 42.1% for chart reviews). A more nuanced understanding is still needed pertaining to awareness of
CPGs, implementation of more recent CPG recommendations (e.g., offering naloxone, lagging doses ≥
120 MEDD), and how provider characteristics influence likelihood to perform and document
recommendations. Further, insufficient data has been collected to evaluate whether adherence to CPG
recommendations vary by initiation of opioids, continuation, or when a HCP inherits a new patient who
is currently prescribed opioid medication.
3.3.1 Factors Associated with the Prevalence of Clinical Inertia
Sufficient data was available to evaluate factors associated with the delivery of treatment
agreements, urine drug tests, and assessment of aberrant medication taking behaviour, consultation of
prescription drug monitoring programs, and discussing the potential risks associated with opioid use.
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Scatter-plots depicting the association between year of publication and the delivery of guideline
concordant recommendations by study design are depictive in Figures 3-6 in Appendix J. While not
statistically significant, HCP self-reported use of TAs, UDTs, and assessment of aberrant medication
taking behaviour tended to decrease with year of publication. Of interest, chart reviews indicated that
estimates of documentation of HCP self-reported use of TAs, UDTs, and assessment of aberrant
medication taking behaviour tended to increase with year of publication. Consultation with
prescription drug monitoring programs tended to increase with year of publication.
While reaching statistical significance in only one comparison, risk of bias in survey research
tended to show an inverse association with provider adherence to recommendations made by CPGs,
including UDT, r(8) = -.74, p = .01, TA, r(8) = -45, p = .20, and assessment of aberrant medication
taking behaviour, r(6) = -.41, p = .31.
One-way Analyses of Variance were performed to evaluate whether HCP adherence to CPG
recommendations varied by guideline. No significant differences were observed across CPGs, nor
were reliable patterns of differences across CPG-recommendations.
3.4 Evaluation of Interventions to Influence the Prescription of Opioid Analgesics for the
Management of Chronic Non-Cancer Pain
Sixteen cohort studies reported on an intervention designed to improve HCP knowledge,
beliefs, attitudes or practices.53,117,119,121,122,126,131-140 Thirteen cohort studies reported characteristics of
HCPs with sample sizes ranging from 5 to 2,850 (N=4,589; 3,329 physicians, 881 nurse practitioners,
246 physician assistants, and 133 residents). Table 7 in Appendix K depicts characteristics of the
cohort studies with and without an intervention and Table 8 in Appendix L presents ratings for risk of
bias. Risk of bias high. The delivery of these interventions was not standardized, nor was fidelity to
implementation assessed across the majority of studies. Confounding factors that could reasonably
impact the outcome variable were not adequately addressed. Prior exposure to interventions
components at baseline (e.g., education about CPGs for chronic opioid therapy) was rarely assessed in
HCPs and addressed a-priori or a-posteriori (e.g., statistical adjustment).
Ten controlled studies were identified that implemented an intervention in an attempt to
improve HCP knowledge, attitudes, beliefs or practices pertaining to the prescription of opioid
analgesics for patients with CNCP. Table 9 in Appendix M depicts the characteristics of controlled
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studies and Table 10 in Appendix N presents ratings for risk of bias. Risk of bias of controlled studies
was high. Six of the controlled studies included were RCTs,141-145 that reported on 413 physicians (218
experimental, 215 control). Two RCTs did not report on characteristics of HCPs.142,144 The remaining
four controlled studies were non-randomized, including one case-control study,146 two quasiexperimental studies with nested controls,147,148 and one prospective controlled trial.149
Cohort interventions have evaluated six different types of interventions to improve HCP
knowledge, beliefs, attitudes or practices pertaining to the prescription of opioid analgesics for the
management of CNCP.
3.4.1 Education Interventions
The effect of primarily education-based interventions on opioid prescribing knowledge, selfefficacy, beliefs, and practices have been evaluated in ten single-cohort studies with an
intervention,53,122,132,134-140 one non-randomized controlled intervention,148 and one RCT.143 Education
interventions have focused on the delivery of traditional continuing medical education (CME),
dissemination of clinical practice guidelines, and the provision of workshops. There is low confidence
that the provision of education improves knowledge. Four single-cohort studies132,135,136,140 and one
non-randomized controlled intervention148 supported the use of education, while one single-cohort
study138 and one RCT reported no effect.145 Two single-cohort studies53,137 and one non-randomized
controlled study148 supported the use of education to improve self-efficacy resulting in low confidence.
There was very-low confidence that education improved the delivery of guideline-concordant care.
Three single-cohort studies reported that education improved the delivery of guideline-concordant
care,122,132,140 while one single-cohort intervention134 and one RCT did not report significant effects.143
3.4.2 Audit and Feedback
The effect of audit and feedback interventions on the delivery of guideline-concordant care
have been evaluated in three single-cohort studies with an intervention,121,126,131 and one nonrandomized controlled intervention.149 Three studies evaluated the effect of a clinical pharmacist audit
and feedback interventions. Pharmacist pre-review of patient charts followed by consultation with
HCPs was observed to decrease MEDD in one study121 and improve provider adherence to CPGrecommendations (i.e., improvement in TAs, UDTs, and opioid benzodiazepine co-prescribing) in three
studies.121,126,131 One non-randomized controlled study reported that the receipt of monthly patient
summary reports that included compliance with opioid prescribing patterns did not change HCP
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prescribing practices.149 There is low confidence in audit and feedback interventions due to limited
studies and risk of bias.
3.4.3 Decision Support Systems
The effect of decision support systems on the delivery of guideline-concordant care have been
evaluated in two single-cohort studies with an intervention.117,133 The adoption of a universal
precautions approach to improve pain management that included a suite of tools (e.g., TAs, prescription
tracking card, pill counts, and opioid risk screeners) improved the delivery of guideline concordant
care.133 The implementation of an EMR-based system that corresponded with CPGs, along with
education and monetary incentives improved the delivery of guideline concordant care.117 Confidence
in decision support systems interventions was low due to limited studies and risk of bias.
3.4.4 Shared Decision Making
The effect of shared decision making on the delivery of guideline-concordant care was
evaluated in one RCT.150 Internal medicine residents and attending’s who received a 1-our training
session in shared decision-making self-reported improvement in the delivery of guideline-concordant
care (e.g., TAs, methadone prescribing) at 2-month follow-up relative to education-only control.
3.4.5 Interprofessional Support
The effect of interprofessional support on the delivery of guideline-concordant care was
evaluated in one non-randomized controlled intervention.147 Primary care providers who attended 48
weekly Project Extension for Community Health Outcomes (ECHO) sessions led by a multidisciplinary
pain specialist team demonstrated improvement in knowledge and delivery of guideline-concordant
care relative to primary care providers who served as a comparator during the same time period.
3.4.6 Multifaceted Interventions
The effect of multi-faceted interventions on the delivery of guideline-concordant care were
evaluated in one single-cohort intervention,119 and two RCTs.142,144 Studies had high,119 medium144 and
low142 risk of bias. Studies reported improvement in the delivery of guideline-concordant care resulting
in medium confidence in the effect of multifaceted interventions.
Anderson et al.119 implemented a multifaceted intervention that included education on pain care,
protocols for pain assessment and management, implementation of an opioid management dashboard,
telehealth consultation, and onsite specialty resources. Improvement was observed in the
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documentation of TAs, UDT, pain treatment and follow-up plans among primary care providers who
received the intervention (n=25). Liebschutz et al.142 conducted a cluster-RCT and assigned primary
care clinics in the U.S. to a control condition that received an electronic decision tool (n = 28 clinics;
399 patients) or a multifaceted intervention that involved nurse care management, electronic registry,
academic detailing and an electronic decision tools (n = 25 clinics; 586 patients). After one year,
patients attending intervention clinics were more likely than controls to have received care that
coincided with recommendations made by CPGs (65.9% vs. 37.8%), including a TA (53.8% vs. 6.0%),
UDT (74.6% vs. 57.9%), and a 10% reduction in dose or discontinuation of opioid therapy. Quanbeck
et al.144 conducted a randomized matched-clinics trial with eight primary care clinics in the United
States. Clinics were assigned to a no-contact control or a multicomponent intervention that consisted of
a checklist depicting CPGs, system engineering tools, and consultation between external physician
experts and in-clinic “change teams” composed of six to eight staff members. Intervention clinics were
more likely than control clinics to perform mental health screens, and initiate TAs and UDTs at sixmonth follow-up. Moreover, self-reported familiarity with CPGs improved within clinics assigned to
the intervention groups.
4.0 Discussion
A mixed-method systematic review of the literature reporting on HCP knowledge, attitudes,
beliefs and practices surrounding the prescription of opioid analgesics for the management of CNCP
was conducted with the ultimate goal of informing interventions to support HCP behaviour change and
improve adherence to recommendations made by CPGs for the prescription of opioid analgesics for the
management of CNCP. Four bibliographic databases were searched from inception until April of 2018
for qualitative and quantitative studies that reported on HCP knowledge, attitudes, beliefs or practice,
as well as interventions to improve the uptake of CPG recommendations. Ninety-six studies were
included and provided data pertaining to three substantive questions.
4.1 What are the knowledge, attitudes, beliefs and practices that HCPs hold towards the
prescription of opioid analgesics for the management of CNCP?
Data from 40 survey studies and 20 qualitative studies that reported on 13,459 HCPs (9,979
PCPs, 1,924 specialists, 1,030 nurse practitioners, 208 physician assistants) were synthesized to
provide evidence on HCP knowledge, attitudes, beliefs and practices associated with the prescription of
opioid analgesics. Sufficient evidence was available to provide a univariate description of HCP-factors.
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4.1.1 What is known?
Policy and decision-makers can have reasonable confidence in concluding that: 1) HCPs are
reluctant to prescribe opioid analgesics for the management of CNCP; 2) perceived inadequate training,
low self-efficacy, apprehension about diversion, suspicion of patient drug seeking behaviour, lack of
non-opioid alternatives (including inadequate community supports), fear of regulatory scrutiny, and
concern about patient addiction, tolerance, withdrawal and side effects inversely effect opioid
prescribing intentions and behaviour; 3) self-efficacy to prescribe opioids is greater in the presence of a
trusting patient-provider relationship and additional supports (e.g., decision making tools and specialist
support); and 4) patient complexity, adverse events (e.g., development of addiction, threat of assault),
and environmental pressures contribute to HCP concern for patients, fear of regulatory scrutiny, and
cognitive biases.
There is low confidence in the observations that: 1) knowledge about opioid prescribing is less
than optimal; 2) HCPs lack awareness of CPGs; and 3) HCPs hold beliefs that the prescription of longterm opioid analgesics for CNCP is unethical, and patients have a reluctance to receive opioid
analgesics. Low confidence was due to inconsistency in reports, methodological concerns and limited
number of studies.
4.1.2 What is needed:
One aim of this knowledge synthesis was to determine whether knowledge, attitudes, beliefs
and practices varied by patient-related and HCP-related factors. There was insufficient data to evaluate
this aim. The available evidence has provided a univariate description about HCP-factors associated
with the prescription of opioids for CNCP, but has yet to provide a multivariate account to elucidate the
complex interactions between patient-related factors, HCP-related factors and environment-related
factors. There was preliminary evidence to suggest that there are different “behavioural profiles” of
HCPs: 1) those who favor the use of opioids; 2) those who favor psychosocial treatments and referrals;
and 3) those who tend not to make change to prescriptions.100 Similarly, preliminary evidence suggests
that factors adding to complexity or uncertainty (e.g., mental-health history, comorbidity) influence
clinical decision making surrounding opioid analgesics,78,111,151 but candid discussion, longstanding
patient-provider relationship, and shared-decision making can reduce the impact of this complexity.
Future research is needed to elucidate these complex relationships, and move towards a multivariate
understanding anchored in a framework of behaviour change (e.g., theoretical domains framework65),
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or models of behaviour change, such as theory of planned behaviour152 (e.g., 98) or self-determination
theory.153 Such an understanding will better elucidate influences of behaviour change, improve
hypotheses regarding mechanisms of behaviour change, and inform tailored interventions.
There was limited research on HCP attitudes and beliefs pertaining to the implementation of
recommendations made by CPGs for the long-term prescription of opioid analgesics to manage CNCP.
Of interest, few studies reported on HCP opinions on specific CPGs and no studies reported on
limitations inherent to CPGs themselves. Guideline characteristics that have been reported to affect
HCP adoption include: 1) potential benefit of the recommendation; 2) consistency with the HCPs
beliefs and values; 3) complexity and presentation of recommendation; 4) ease of implementing
recommendations; and 5) opportunity to observe the impact of CPG implementation among respected
peers.46,154-156
4.2 Adherence to Recommendations made by Clinical Practice Guidelines
Data from 13 surveys-based studies and 16 chart review studies were synthesized to provide
evidence on the prevalence of HCP adherence to recommendations made by CPGs for the prescription
of opioid analgesics to manage CNCP. Significant heterogeneity was observed between studies with
respect to: 1) the CPG selected as the basis of comparison, 2) HCP adherence to recommendations, and
3) methodological quality.
4.2.1 What is known:
While subject to reporting bias, there is sufficient evidence to provide confidence in the
observations that: 1) one-quarter of HCPs frequently or always perform UDTs; 2) half of HCPs
frequently or always assess pain or function, implement TAs, and assess for aberrant drug taking
behaviour; 3) two-thirds of HCPs frequently or always perform mental-health screens and consult with
PDMPs; and 4) three quarters of HCPs frequently or always explain the harms of opioid therapy.
There is sufficient evidence to provide confidence in the observations that HCPs document the
assessment of function in 10% of charts, assessment of pain in 57% of charts, regular follow-up in 57%
of charts, explanation of potential harms in 66% of charts, TAs in 38% of charts, UDTs in 42% of
charts, consultation with PDMP in 47% of charts, limiting early fills in 69% of charts, assessment of
aberrant medication taking behavior in 42% of charts, and mental-health documented in 21% of charts.
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Variability in HCP adherence to recommendations made by CPGs for the prescription of opioid
analgesics for CNCP may be explained by year of publication or study quality. A general tendency
was observed whereby the proportion of HCPs who reported frequently or always performing risk
management strategies appeared to be lower among studies with a lower risk of bias, and more recent
date of publication. At the same time, while far from reaching optimal levels, evidence from chart
reviews has indicated that the documentation of risk management strategies has increased over time.
4.2.2 What is needed:
Adherence to CPG recommendations are most well studied for risk-management practices,
including TAs, UDTs, consultation with PDMPs, and assessment of aberrant medication taking
behaviour. Additional research is needed pertaining to HCP adherence to recommendations endorsed
by more recent CPGs (e.g., optimization of non-opioid pharmacotherapy prior to initiation, prescribing
doses ≤ 90 or 120mg MEDD, avoiding co-prescription with benzodiazepines). Available evidence
does not specify whether recommendations to CPGs are being followed at initiation, follow-up, when
inheriting a patient currently prescribed an opioid analgesic, or when rotating or tapering opioids.
Moreover, it is difficult to determine whether current estimates represent an accurate depiction of
adherence, bias in reporting, or a failure to input information into patient charts.
True incidence of clinical inertia occurs when the HCP: 1) is aware of CPGs; 2) believes that
the CPG applies to the patient; 3) has resources available to apply the guideline; and 4) Does not follow
the recommendations made by the CPG.46 There is insufficient evidence to report on the prevalence of
clinical inertia for the prescribing of opioid analgesics for CNCP. No study has concurrently evaluated
awareness of CPG recommendations, belief in applicability of CPGs, resources to implement
recommendations, whether recommendations are implemented, and reasons for/against implementing
recommendations. The collection of this data will allow for the quantification of the prevalence of
clinical inertia as well as implementing behaviour change theory to tailor interventions to improve HCP
adherence to recommendations made by CPGs.
4.3 What Interventions have had an Impact on Opioid Prescribing Behaviour?
Data from 16 single cohort studies with an intervention (n=4,589), and 10 controlled studies
(n=413; 218 experimental, 215 control) were synthesized to provide evidence on interventions intended
to improve opioid prescribing behaviour among HCPs. The majority of studies have tested educationbased interventions, followed by multifaceted interventions and audit and feedback interventions.
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Conclusions were difficult to draw due to high risk of bias, methodological concerns, limited number
of studies reporting on interventions, and inconsistencies between studies.
4.3.1 What is known:
Substantial variability exists in the interventions implemented to improve HCP opioid
prescribing behaviour and adherence to CPGs. There is reasonable evidence from studies with lowmedium risk of bias to suggest that multifaceted interventions are promising when it comes to
improving HCP adherence to recommendations made by CPGs. Multifaceted interventions are adapted
to local context and often included education, audit and feedback, interprofessional support, decision
support tools, and shared decision making. Enthusiasm for multifaceted interventions is somewhat
dampened by the difficulty in replicating interventions that are tailored to local context.
Education appears necessary, but insufficient to produce reliable HCP behaviour change.
Single-cohort studies with an intervention have tended to demonstrate beneficial effects of education
on HCP knowledge, self-efficacy and adherence to recommendations made by CPGs while more
methodologically rigorous study designs with less risk of bias generally do not report effects of
education interventions. Consistent with other areas of medicine,157,158 it appears that education
interventions have small effects, at best, on opioid prescribing behaviour when used as a stand alone
intervention.
There is preliminary evidence to suggest that pharmacist delivered audit and feedback
interventions may improve HCP adherence to recommendations made by CPGs; however, evidence
comes from single cohort studies with an intervention. Additional methodologically rigorous studies
with a low risk of bias are needed.
4.3.2 What is needed:
With the exception of multifaceted interventions, most intervention strategies have been
designed to target a single provider-related barrier which is probably unsurprising given the univariate
understanding of HCP factors associated with the prescription of opioids for the management of CNCP.
Given the range of factors associated with adherence to CPGs, interventions focusing on a single
barrier may be less likely to succeed than those that specifically target multiple interacting factors.
Moreover, no intervention studies have: 1) anchored interventions in behaviour change theory application of theoretically informed methods to target identified barriers and bring about desired
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behaviour change; or 2) specified, included and evaluated putative mechanisms of change. It is well
understood that not all HCPs will be at the same readiness to adopt behaviour change,159 and that
intervention strategies are differentially effective for individuals at different stages in the continuum of
behaviour change (i.e., interventions are differentially effective among individuals in precontemplation,
contemplation, preparation, action, or maintenance stage of change).160 This variability may help to
explain the success of multifaceted interventions. Having that said, multifaceted interventions would
likely be improved with a more sophisticated understanding of the process of behaviour change.
Additional methodologically rigorous trials are needed that evaluate interventions that are customized
to target provider-related influences associated with nonadherence to CPGs using intervention
components that are selected through the application of behaviour change theory. The inclusion of
putative mechanisms of change, as well as a detailed description of the way in which CPGs are adapted
to local context161 would further strengthen understanding of interventions in this area.
4.4 Limitations of the extant literature
There are a number of limitations in the extant literature that warrant caution in the
interpretation of the strength of conclusions that can be drawn from this knowledge synthesis. First, the
majority of survey, cohort and controlled studies suffered from low methodological quality and high
risk of bias. Moreover, confidence in evidence from these study designs was not formally assessed
using GRADE criteria. Second, survey studies were characterized by low response rates and HCPs
who are willing to complete surveys may differ in knowledge, attitudes and beliefs relative to HCPs
who choose not to complete surveys. This concern is somewhat tempered by the triangulation of
survey studies with qualitative research. Third, there was inter-study variability in the way that survey
and qualitative studies quantified constructs of interest (e.g., self-efficacy was measured as
comfortability and confidence using Likert-type scales as well as % of providers endorsing a specific
response). Combining slightly different items to measure underlying constructs increases imprecision
of estimates, but more fully utilizes available evidence. Fourth, results pertaining to HCP knowledge,
beliefs, attitudes and practices were synthesized and depicted as interacting factors despite the majority
of evidence being collected in a univariate manner which limits confidence in the strength of
hypothesized interactions. Fifth, evidence was synthesized across three-decades and a variety of CPGs
(e.g., hospital, federal, state, societal). CPGs have evolved over time and differ in their emphasis on
recommendations which may lead to differential estimates of provider-related facilitators and barriers
to implementing recommendations. Moreover, efforts to disseminate CPGs for the prescription of
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opioid analgesics for CNCP have improved markedly over the past decade, and federal, state and
provincial initiatives have been undertaken to improve provider knowledge of CPGs. This evolution
has likely impacted HCP knowledge, attitudes, beliefs and practices, and changed the efficacy of
certain types of interventions (e.g., education). Sixth, the current knowledge synthesis focused on
evidence from North America. Given the socio-political nature of the opioid epidemic, the results of
this synthesis may not extend to other geographic regions where the healthcare and political context
differ. Seventh, studies that included cancer pain and palliative care were excluded if they did not
clearly report on CNCP. As such, results of this synthesis may not generalize to chronic cancer pain.
Finally, studies that focused on opioid abuse and the prescription of medication to manage non-medical
opioid use were excluded. As such, results from this synthesis may not generalize to the prescription of
opioid medication such as suboxone or methadone which are included in recent CPGs for the
prescription of opioid analgesics for CNCP.
5.0 Conclusion
HCPs reported a reluctance to prescribe opioid analgesics for the management of CNCP due to
perceived deficits in knowledge and skills, apprehension about diversion, suspicion of drug seeking
behaviour, fear of regulatory scrutiny, and concern aver patient addiction and side-effects. Adherence
to recommendations made by CPGs for the prescription of opioid analgesics for the management of
CNCP was most well studied for risk management practices (e.g., use of TAs, UDTs, AMTB, PDMP)
where adherence was poor (i.e., ≤ 50%). Few rigorous trials have been conducted that evaluate
interventions to improve adherence to CPGs for the prescription of opioid analgesics. Multi-faceted
interventions targeting several provider-related barriers were promising, but may be challenging to
reproduce. HCP-focused initiatives that target knowledge, skill acquisition, motivation, personal
biases, and inter-professional collaboration have a high likelihood of improving the prescription of
opioid analgesics. Additional research is urgently needed to evaluate: 1) HCP adherence to
recommendations made by the 2017 Canadian CPGs for the prescription of opioid analgesics; and 2)
multi-faceted interventions that are customized to target provider-related influences associated with
nonadherence to CPGs using intervention components that are selected through the application of
behaviour change theory and adapted to the Canadian context.
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Appendix A
Example Search Strategy
MEDLINE
Database: Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R)
Daily and Ovid MEDLINE(R) <1946 to Present>
Search Strategy:
-------------------------------------------------------------------------------1 Analgesics, Opioid/ (36270)
2 (opioid? or opiate?).tw,kf. (91483)
3 exp Buprenorphine/ (4535)
4 (buprenorphine or anorfin$2 or belbuca$2 or buprenex$2 or buprex$2 or buprine$2 or butrans$2 or
finibron$2 or lepetan$2 or nih 8805 or nih8805 or norphin$2 or pentorel$2 or prefin$2 or probuphine$2 or rx
6029 m or rx 6029m or rx6029m or subutex$2 or temgesic$2 or transtec$2 or um 952 or um952).tw,kf. (5788)
5 (buprenorphine-naloxone or naloxone-buprenorphine or suboxone$2 or zubsolv$2).tw,kf. (599)
6 exp Fentanyl/ (14712)
7 (fentanyl or alfentanil$2 or alfenta$2 or alfentanyl$2 or beta hydroxymefentanyl or brifentanil$2 or
carfentanil$2 or duragesic$2 or fanaxal$2 or fentanest$2 or fentora$2 or hypnorm$2 or limifen$2 or
lofentanil$2 or mefentanyl$2 or mirfentanil$2 or ocfentanil$2 or phentanyl$2 or R-39209 or R-4263 or
rapifen$2 or remifentanil$2 or sublimaze$2 or sufenta$2 or sufentanil$2 or sulfentanyl$2 or
trefentanil$2).tw,kf. (23937)
8 Hydrocodone/ (530)
9 (hydrocodone or bekadid$2 or codinovo$2 or dico$2 or dicodid$2 or dihydrocodeinone$2 or hycodan$2 or
hycon$2 or hydrocodeinonebitartrate$2 or hydrocodon$2 or hydrocon$2 or hydrocodonum$2 or
robidone$2).tw,kf. (5604)
10 Hydromorphone/ (1162)
11 (hydromorphon* or biomorphyl$2 or cofalaudid$2 or dihydromorphinon* or dihydromorphon* or
diladid$2 or dilaudid$2 or dimorphon* or dolonovag$2 or exalgo$2 or hydal$2 or hydromorph contin$2 or
hydromorphinone$2 or hydrostat$2 or hymorphan$2 or jurnista$2 or laudaconum$2 or novolaudon$2 or
opidol$2 or paliadon retardkaps$2 or palladon$2 or rexaphon$2 or semcox$2 or sophidone$2).tw,kf. (11435)
12 exp Methadone/ (11567)
13 (methadone or adanon$2 or adanon hydrochloride$2 or algidon$2 or algolysin$2 or algoxale$2 or
althose$2 or althose hydrochloride$2 or amidon$2 or amidona$2 or amidone$2 or amidosan$2 or an 148 or
an148 or anadon$2 or biodone$2 or butalgin$2 or deamin$2 or depridol$2 or diaminon$2 or dianone$2 or
dolafin$2 or dolamid$2 or dolesone$2 or dolmed$2 or dolophine$2 or dolophine hydrochloride$2 or dorex$2
or dorexol$2 or eptadone$2 or fenadon$2 or gobbidona$2 or heptadon$2 or heptanon$2 or hoe 10820 or
hoe10820 or ketalgin$2 or l polamidon$2 or mecodin$2 or mepecton$2 or mephenon$2 or metadol$2 or
metadon$2 or metasedin$2 or methaddict$2 or methadose$2 or methaforte mix$2 or miadone$2 or
moheptan$2 or pallidone$2 or phenadon$2 or physepton$2 or physeptone$2 or polamidon$2 or polamivet$2
or polamivit$2 or sinalgin$2 or symoron$2 or westadone$2).tw,kf. (14391)
14 Morphine/ (36636)
15 (morphine or anpec$2 or duramorph$2 or epimorph$2 or miro$2 or morfin$2 or morfine$2 or morphin$2
or morphinium$2 or morphium$2 or MS contin or morphia$2 or opso$2 or oramorph$2 or SDZ 202-250 or
SDZ202-250 or skenan$2 or transmorphine$2 or trans-morphine$2).tw,kf. (49458)
16 Oxycodone/ (1883)
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17 (oxycodone or bionine$2 or bionone$2 or bolodorm$2 or broncodal$2 or bucodal$2 or cafacodal$2 or
cardanon$2 or codenon$2 or codix 5 or "col 003" or col003 or DETERx$2 or dihydrohydroxycodeinone or
dihydrohydroxydodeinone or dihydrone$2 or dinarkon$2 or endone$2 or eubine$2 or eucodal$2 or
eucodale$2 or eucodalum$2 or eudin$2 or eukdin$2 or eukodal$2 or eumorphal$2 or eurodamine$2 or
eutagen$2 or hydrocodal$2 or hydroxycodeinoma$2 or ludonal$2 or m-oxy or medicodal$2 or narcobasina$2
or narcobasine$2 or narcosin$2 or nargenol$2 or narodal$2 or nsc 19043 or nucodan$2 or opton$2 or
ossicodone$2 or oxanest$2 or oxaydo$2 or oxecta$2 or oxicone$2 or oxicontin$2 or oxiconum$2 or oxikon$2
or oxy ir or oxycod$2 or oxycodeinon$2 or oxycodeinonhydrochloride or oxycodone hydrochloride or
oxycodonhydrochlorid or oxycodyl$2 or oxycone$2 or oxycontin$2 or oxydose$2 or oxyfast$2 or oxygesic$2 or
oxyir$2 or oxykon$2 or oxynorm$2 or pancodine$2 or pavinal$2 or percolone$2 or pronarcin$2 or remoxy$2 or
roxicodone$2 or roxycodone$2 or sinthiodal$2 or stupenal$2 or supeudol$2 or tebodal$2 or tekodin$2 or
thecodin$2 or theocodin$2 or xtampa$2 or xtampza$2).tw,kf. (2929)
18 or/1-17 [OPIOIDS] (178782)
19 Health Personnel/ (32807)
20 ((health or healthcare or health care) adj (personnel or practitioner? or provider?)).tw,kf. (34101)
21 exp Physicians/ (119185)
22 (doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician?).tw,kf. (514095)
23 exp Dentists/ (17730)
24 (dentist? or endodontist? or exodontist? or maxillofacial surgeon? or maxillo-facial surgeon? or oral
surgeon? or periodontist? or prosthodontist?).tw,kf. (36580)
25 exp Nurses/ (81963)
26 (nurse or nurses).tw,kf. (235872)
27 Pharmacists/ (14086)
28 pharmacist?.tw,kf. (26845)
29 prescriber?.tw,kf. (5542)
30 Primary Health Care/ (66990)
31 (primary adj2 (care or healthcare or health care)).tw,kf. (121890)
32 or/19-31 [HEALTHCARE PROVIDERS/PRIMARY HEALTH CARE] (986606)
33 18 and 32 [OPIOIDS - HEALTHCARE PROVIDERS/PRIMARY HEALTH CARE] (8918)
34 Health Personnel/px [Psychology] (5509)
35 exp Physicians/px [Psychology] (19113)
36 exp Dentists/px [Psychology] (2037)
37 exp Nurses/px [Psychology] (18334)
38 Pharmacists/px [Psychology] (1158)
39 Practice Guidelines as Topic/ (102977)
40 Guideline Adherence/ (27851)
41 ((CPG or CPGs or guideline? or clinical pathway? or policy or policies or practice parameter? or protocol?
or recommendation? or standard?) adj2 (adopt* or adher* or effect* or follow* or comply* or complied or
complies or complian* or incorporat* or uptake)).tw,kf. (53275)
42 (institution* adj2 (adher* or follow* or comply* or complied or complies or complian* or uptake)).tw,kf.
(2037)
43 (provider? adj2 (adher* or follow* or comply* or complied or complies or complian* or uptake)).tw,kf.
(1113)
44 "Health Knowledge, Attitudes, Practice"/ (94534)
45 Attitudes/ (43928)
46 exp Attitude of Health Personnel/ (143384)
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47 Attitude to Death/ (15049)
48 Attitude to Health/ (79711)
49 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 attitud*).tw,kf. (10381)
50 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 (belief or beliefs)).tw,kf. (2060)
51 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 (bias or biased or biases or biasing)).tw,kf. (701)
52 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 empath*).tw,kf. (745)
53 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 knowledge*).tw,kf. (11554)
54 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 opinion*).tw,kf. (3208)
55 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 perception?).tw,kf. (9377)
56 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 prejudic*).tw,kf. (89)
57 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 (value or values)).tw,kf. (3011)
58 clinical* practi#e*.tw,kf. (153384)
59 medical practice*.tw,kf. (19222)
60 prescriber? practi#e*.tw,kf. (24)
61 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 behav*).tw,kf. (7533)
62 (barrier? adj3 (care or healthcare or health care)).tw,kf. (6774)
63 exp Motivation/ (153146)
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64 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 (motive? or motivat*)).tw,kf. (1817)
65 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 (aspire* or aspiring or aspiration*)).tw,kf. (244)
66 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 (inspire* or inspiring or inspiration*)).tw,kf. (212)
67 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 (incentiv* or disincentiv*)).tw,kf. (1538)
68 exp Professional-Patient Relations/ (133177)
69 (patient? adj (relations or relationship?)).tw,kf. (24179)
70 exp Professional Role/ (77458)
71 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber? or provider?) adj3 (role or roles)).tw,kf. (23607)
72 exp Social Responsibility/ (22470)
73 ((moral* or social*) adj2 responsib*).tw,kf. (2651)
74 accountab*.tw,kf. (15542)
75 Delivery of Health Care/ (78558)
76 ((care or healthcare or health care or patient care) adj2 (deliver* or system?)).tw,kf. (90970)
77 Practice Patterns, Physicians'/ (51683)
78 Practice Patterns, Dentists'/ (2033)
79 Practice Patterns, Nurses'/ (2065)
80 practice pattern?.tw,kf. (7130)
81 prescrib* pattern?.tw,kf. (2539)
82 Clinical Competence/ (81687)
83 (clinical* adj2 competen*).tw,kf. (3555)
84 ((doctor? or family clinician? or family practitioner? or general practitioner? or GP or GPs or medical
practitioner? or medical specialist? or physician? or dentist? or endodontist? or exodontist? or maxillofacial
surgeon? or maxillo-facial surgeon? or oral surgeon? or periodontist? or prosthodontist? or nurse or nurses or
pharmacist? or prescriber?) adj2 competen*).tw,kf. (2777)
85 clinical* skill*.tw,kf. (5188)
86 exp Clinical Audit/ (21059)
87 ((clinical or dental or medical or nurs*) adj audit?).tw,kf. (3151)
88 ((clinical or therapeutic* or treatment) adj inertia?).tw,kf. (475)
89 or/34-88 [CLINICAL INERTIA TERMS] (1217774)
90 33 and 89 (3098)
91 exp Child/ not (exp Adult/ or Adolescent/) (756143)
92 exp Infant/ not (exp Adult/ or Adolescent/) (659866)
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93
94
95

90 not (91 or 92) [CHILD-ONLY REMOVED] (3032)
exp Animals/ not (exp Animals/ and Humans/) (4438182)
93 not 94 [ANIMAL-ONLY REMOVED] (3015)

***************************
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Identification

Appendix B

Records identified through database
searching
(n = 9,447 )

Additional records identified through
other sources
(n = 0 )
Records excluded
(n = 8,539 )

Records after duplicates removed
(n = 8,855 )

Wrong outcome (n=3,404)

Screening

No original data (n=2,522)
Outside NA (n=1,028)
Records screened
(n = 8,855 )

Not chronic pain (n=690)
Focus on cancer (n=651)
Conference abstract (n=244)
Full-text articles excluded
Cohen’s
= (0.75)
(n = Κ220
)

Eligibility

Full-text articles assessed
for eligibility
(n = 316 )

91.17%
Includes
acuteAgreement
pain (n=59)
Includes cancer pain (n=38)
Outside NA (n=22)

Studies included in
qualitative synthesis
(n = 96 )

Focus on OUD (n=21)
No provider-factors (n=41)
No or insufficient data (n=15)

Included

Opioid prescribing was not a
focus (n=11)
Included non-HCPs (n=11)
Survey
Design
(n=40)

RCT Design
(n=6)

Controlled
Design
(n=4)

Cohort with
Intervention
(n=16)

Included children
(n=2)
Cohort
Qualitative
(n=10)
(n=20)
Cohen’s K = (0.59)

80.45% agreement
Figure 1
Flow Diagram Depicting Article Inclusion and Exclusion Along with Reasons
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Appendix C
Table 1
Study Characteristics for Survey Designs
First Author
(Year)
Allen (2013)

Sample
Characteristics
N=710 PCPs
41% female;

Bhamb (2006)

N=248 (173=FM;
71=IM; other=3)
51% female;

Recruitment Method
& Practice Setting
Invitation sent to
members of CMA via
e-mail in 2010.

Survey Focus

Response Format

Outcomes

DNR response rate

Determine
practices and
knowledge
prescribing
opioids.

5-point LikeRT
scale reduced to 3
categories (1”not
important to 3
“important”).

Knowledge: 37% correct responses to 9-factual questions on
opioid use in CNCP.
Self-Efficacy: prescribing opioids for CNCP (SS = 65).
Support Needs: PDMP (SS = 87), education on opioid risks
and benefits (SS = 88), up to date CPGs (SS = 87), access to
pain or addiction specialists (SS = 87), available mentorship (SS
= 67).
Practice: Did not prescribe opioids (4.5%) or strong opioids
(8%).

Contacted PCPs at 6
healthcare systems in
2004-2005 in WI,
USA

Assess use of
opioids by
PCPs to treat
chronic pain

10-point LikeRT
scale (1”not at all
comfortable” to 10
“very comfortable”)
Checklist for
concerns.

Concern for Patient: Abuse (84.2%), addiction (74.9%), side
effects (68%).
Self-Efficacy: When prescribing to patient with no history (SS
= 64), previous history (SS = 22), or current problem with
substance use (SS = 10).
Perceived Knowledge: lack of knowledge regarding
appropriate opioid (17%), and dosing (12.1%)

Assess
attitudes
towards use of
strong
analgesics

Variable

Barriers: Top barriers identified were: addiction, cost and
insurance coverage, side effects, administrative burden.
Beliefs: On average 27% of patients will be unwilling to
receive a strong opioid due to potential for addiction and side
effects.

Understand use
of opioids and
risk
management
strategies for
CNCP

Ordinal scales (e.g.,
“always use,” “do
not use,” “only use
among those at
risk”)

Practices: Physicians <40years of age were less likely to use
UDTs. Years in practice was inversely associated with use of
TAs.

74% response rate
from 335
Boulanger
(2007)

N=100 PCPs
Mean 58 patients
with
moderate/severe
pain seen per month.

Random sampling of
PCPs in Ipsos Reid
national database,
Canada. Contacted in
2004.
3.9% response rate
from 2,545

Chaudhary
(2017)

N=168 FNP
87.5% female;
M = 13 years of
practice

Random selection
from 6 community
practices.
19.6% response rate
from 856.
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Dobscha
(2008)

N=45
(physician=31;
NP/PA=14)
53% female;
M = 17 years of
practice;
M = 16.5% of
patients on opioids

Ebbert (2017)

Fox (2012)

Convenience sample
from clinicians from
5 PC clinics and 1
VA centre who were
enrolled in an RCT.

6-point LikeRT
scale (1”strongly
disagree” to
6”strongly agree”)

Concern for Patient: Dependence (SS = 62), addiction (SS =
66).
Concern for Self: Fear of regulatory scrutiny (SS = 40).

Assess
attitudes,
beliefs, and
practices with
regards to
opioids
following CDC
guidelines

5-point LikeRT
scale (1”strongly
agree” to 5”strongly
disagree” and
1”always” to
5”never”) R

Concern for Patient: Misuse (SS = 64), dependence (SS = 64),
Addiction (SS = 58).
Self-Efficacy: Confidence managing CNCP (SS = 64).
Beliefs: de-prescribing will lengthen visits (SS = 50), opioids
are effective (SS = 24), few good alternatives exist (SS = 35),
clinics should have consistent approach to prescribing (SS =
92) Dose limits should be set for opioids (SS = 57).
Negative affect: Feel manipulated by patients to prescribe (SS
= 35).
Practice: Reluctance to prescribe (SS = 79)

Identify gaps
in resident
knowledge and
confidence
managing
CNCP

5-point LikeRT
scale (1-5) with
variable anchors.
True/False factual
knowledge.

Knowledge: 53% identified 4As for opioid prescribing; 85%
identified most common side effects of opioids; 33% could
interpret UDT results; 89% could recognize physical
dependence; 76% could identify ceiling for opioid agonists.
Self-Efficacy: 62% felt confident to prescribe short acting
opioids and 40% long acting opioids. 46% felt confident
identifying red-flags for abuse; 32% using TAs; and 71%
interpreting UDTs.

Assess change
in opioid
practice
patterns and
use of support
tools in past 3years.

Ordinal responses.

Concern for Patient: 72.3% were “very concerned” about
addiction or diversion.
Concern for Self: 25.3% were “very concerned” about
regulatory scrutiny.
Practices: Since previous CPG, 46.6% prescribe higher doses
less often, 44.1% no change and 5.7% more often.
Beliefs: Believed that telephone consults with experts (83.6%),
web-based tools (67.7%), CME training (87.8%), and patient
decision aids (87.8%) would be helpful.

83% response rate
from 54

N=720
(physician=464;
NP/PA=248;
Dentistry=3)

Electronic survey
sent to clinical staff
members at Mayo
Clinic in MN, USA.

48.8% female;
M = 14.9 years in
practice

30% response rate
from 2,387

N=92 IM residents

Convenience sample
of medicine residents
in NY, USA in Fall
2009.
63% response from
145

Franklin (2013)

Explore
relation
between PCP
attitudes and
chronic pain
management

N=623 (MD=253;
ARNP=243;
Osteopath=32;
PA=16; 79=DNR)

Self-selecting sample
who responded to email invitation sent in
2011 in WA, USA.

62.5% female

DNR # invited.
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Grahmann
(2004)

Green (2002)

N=79 (FM=2; IM=4;
Anesthesia=39;
Physiatry=12;
Neurology=8;
Dentistry=2,
Psychiatry=1;
Other=15

Mailing sent in 1998
to medical directors
of 252 pain clinics
listed in APS
directory.

N=368 (PCP=228;
specialists=133)

Random sample of
physicians in MI,
USA. DNR survey
completion date.

M = 18.5 years in
practice;
85% prescribe
opioids for chronic
pain.
Greenwald
(1999)

N=253 Physiatry
Mage=40.1 years

N=128
(physician=126;
PA/APN=22)
15% female;
79% practicing > 11years.

Howell (2015)

N=426 (MD=18.8%;
DO=23.9%;
PA=24.9%;
DDS=31.1%;
DPM=34.5%;
ARNP=31.6%).

5-point LikeRT
scale (1 “not a
barrier” to 5
“complete barrier”

Concern for Patient: Concern over addiction (SS = 33),
tolerance (SS = 43), or dependence (SS = 37).
Concern for self: Regulatory scrutiny (SS = 34).
Belief: Lack of efficacy (SS = 44) and social pressure (SS =
.35).

Assess
physician
attitudes and
goals for pain
management.

5-point LikeRT
scale (1”strongly
agree” to 5”strongly
disagree”)

Concern for Self: Regulatory scrutiny (SS = 63; 2-items),
concern for reputation (SS = 39)
Beliefs: Most patients are under-treated (SS = 66), Physicians
should not prescribe opioids (SS = 48).
Practices: Frequently prescribe opioids for chronic pain (SS =
45); prescribe COT for CNCP (46%).

Elucidate
knowledge
gaps and
misconceptions
about opioids
for chronic
pain

T/F knowledge
questions; Ordinal
responses regarding
lawfulness of
prescribing opioids.

Knowledge: Mean 77% correct responses across 8 factual
questions about opioids.
Beliefs: 36.9% considered prescribing opioids for more than
several months to a patient with CNCP as lawful and generally
acceptable practice and 10.5% felt this way when prescribing
for a patient with CNCP with a history of opioid abuse.

Assess beliefs
and attitudes
about
prescribing
long-acting
opioids for
CNCP

7-point LikeRT
scale (1”Extremely
unlikely,” 7
“Extremely likely”)

Practice: Likelihood of prescribing (SS = 55)
Concern for Patient: Aberrant behaviours (SS = 59), addiction
(SS = 65)
Concern for self: Regulatory scrutiny (SS = 68)
Beliefs: Effectiveness of opioids (SS = 72), improves quality of
life (SS = 68), more difficult to manage polypharmacy (SS =
68), lengthens visit (SS = 69).

Assess
practices of
care for
patients with
CNCP
prescribed
opioids.

5-point LikeRT
scale (1”Not at all”
to 5”extremely”)

Self-Efficacy: Competency prescribing opioids (SS = 57).

31% response rate
from 252.

26% response rate.

Random selection
from AAPM&R
database.
50.6% response rate
from 500

Hooten (2011)

Determine
belief about
role of opioids
in CNCP

Self-selecting
convenience sample
attending CME
workshop in 2009
58% response rate
from 200
Stratified sample of
HCPs recruited
through state
licensing lists in WA,
USA in 2011
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26.3% response rate
from 1,618
Hwang (2016)

N=420 (FM=52%;
IM=46%; GP=2%)
45% female;
Mage = 50 years;
M = 35 patients
prescribed
opioids/month

Jamison (2014)

N=56 (IM=45;
8=NP; 3-PA)
59% female;
Mage=44 years;
M = 13.8 years in
practice;

Leverence
(2011)

N=497 (MD=402;
DO=14; NP=24;
PA=31; other=2)

Random sample of
PCPs in AMAs
master file in 2014.
58% response rate
from 724

Convenience sample
from a larger study of
8 centres in MA,
USA. DNR year
survey sent.

Assess
knowledge of
opioid abuse
and diversion,
and support for
regulatory
interventions.

4-point LikeRT
scale with variable
anchors. General
format (1 “not at
all,” 2 “a little,” 3
“some,” 4 “a lot”).

Beliefs: Factors driving opioid crisis are: addiction potential
(SS = 88), rogue prescribers (SS = 73), lack of safe alternatives
(SS = 73), inappropriately low prescribing thresholds (SS = 70),
CPGs (SS = 57), aggressive marketing (SS = 46), insufficient
state regulation (SS = 47).
Believed that use of TAs (SS = 95), UDTs (SS = 88), periodic
pill counts (SS = 81), requiring a central database (SS = 80),
and prohibiting pharmaceutical companies from marketing
doses >100mg (SS = 77) would reduce opioid abuse.
Knowledge: 42% correctly identified 3 factual questions about
opioid abuse and abuse deterrent formulations.

Determine
perceptions
about
prescribing
opioids for
CNCP

Multiple choice for
knowledge;
5-point LikeRT
scale for confidence
(1”strongly agree to
5”strongly
disagree”); 6-point
LikeRT scale for
concerns (0“never
true” to 5“always
true”).

Knowledge: 68.8% correct responses Test of Opioid
Knowledge (KOT).
Training: 53.6% do not feel sufficiently trained to prescribe.
Concern for Patient: 89.3% concerned about misuse or
dependence; 82.1% concerned about addiction; 73.2%
concerned about side effects; 47.3% concerned about diversion.
Self-Efficacy: 53.6% lack confidence to prescribe.
Concern for self: 42.9% concerned about regulatory scrutiny.
Beliefs: 60.7% believe patients will be non-adherent; 51.8%
believe effective for CNCP.

Assess factors
that affect
management of
CNCP

5-point LikeRT
scale (1”strongly
agree” to “strongly
disagree”)R
4-point LikeRT
(“rarely” to
frequently”)

Concern for Patient: 80% reported concern over side effects,
70% dependence, 86% addiction. 70% believed that patients
diverted opioids.

Assess
differences in
attitudes
effecting

5-point LikeRT
scale (1”strongly
agree” to “strongly
disagree”)

Concern for Patient: side effects (58% agreed), addiction
(31% agreed); diversion (37% agreed)
Concern for Self: Regulatory scrutiny (21% agreed)

DNR response rate

Self-selection via email to 6 primary
care research
networks serving
minorities across
USA.
63% response rate
from 792

Lin
(2007)

N=132 (IM=105;
geriatrics=27)
57% female;

Convenience sample
from 1 medical centre
in NY, USA in 20052006.
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37% with special
training in pain
management

Macerollo
(2014)

N= 491 academic
FM physicians.
42% female;

70.6% response rate
from 182

Survey part of larger
study of academic
FM in USA.
Convenience sample
in 2012-2013
53% response rate
from 1,099

Mitchinson
(2008)

Morley-Forster
(2003)

Assess
practices,
experiences,
beliefs and
confidence
with opioids
for CNCP

4-point LikeRT
scale (1”strongly
agree” to 4”strongly
disagree”)R (1”not
concerned” to
4”very concerned”)

Concern for Patient: Addiction (SS = 61; 2-items),
noncompliance (SS = 59), overdose (SS = 64).
Concern for Self: Regulatory scrutiny (SS = 40)
Self-Efficacy: 88.4% were somewhat or strongly confident in
their ability to prescribe opioids for CNCP.
Belief: Benefits of opioids (SS = 60; 2-items)
Positive Affect: Satisfaction prescribing (SS = 32)

5-point LikeRT
scale (1”not at all
confident” to
5”extremely
confident”)

Self-Efficacy: 68% felt confident prescribing opioid for CNCP.

Random selection of
500 PCPs from one
VA clinic in 2005.

53% women;
Mage=50 years;

55.8% response rate
from 500

Determine
perspectives on
chronic pain
management
and treatment
resources

N=70 GPs

Random sampling
from nationally
representative survey
of Canadian
physicians in 2001.

Assess
attitudes
towards pain
management in
Canada

Open-ended: What
barriers hinder use
of strong opioids for
CNCP?

Concern for patient: 40% reported addiction; 31% misuse;
29% side effects.
Concern for Self: 17% reported regulatory scrutiny.
Beliefs: 66% agreed that strong opioids are useful to manage
pain; 67% would like to see up-to-date guidelines.
Practice: 32% would not prescribe an opioid for CNCP, even
as 3rd line treatment; opioids were first-line treatment in 32% of
physicians.

Distributed to 6
healthcare
organizations in WA,
USA in 2009.

Assess
acceptability
and usefulness
of WA state
guidelines.

Variable

Beliefs: 91% reported CPG were useful; 40% felt CPG
influenced health outcomes; 40% felt CPG improved their
management of CNCP.
Practice: 65% reported CPG did not impact their prescribing.

Examine
willingness to

7-point LikeRT
scales (-3”extremely

Concern for Patient: Addiction (SS = 54), abuse (SS = 49).
Concern for Self: Regulatory scrutiny (SS = 72).

N=533 (MD=449;
DO=25; ARNP=14;
PA=21)
40% female;
89% treat CNCP

Nwokeji
(2007)

Self Efficacy: Not confident to prescribe correct dose (27%
agreed).
Beliefs: Patients reluctant to ask for opioids due to fear of
addiction (78% agreed), chronic pain require higher doses than
acute (57% agreed), regular dosing is preferred to as needed
(90% agreed).

N=297 (IM=151;
FM=32; NP=76;
PA=16; other=3)

M = 44.7 patients
per month;

Morse (2011)

opioid
prescribing

N=275

20% response rate
Sent to members of
Texas Academy of
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Pearson (2016)

37.3% female;
M = 16.5 years of
practice;
M = 7.9 CNCP
patients per week

Family Physicians
members.

N=131
(Physician=108;
NP/PA=20)

Self-selecting sample
of non-pain
specialists attending
CME about pain
management in 2016.

42% female;
Mage=49.5 years;
M = 18.2 years in
practice;
Phelan (2009)

N=382 IM
30% female;
Mage=45.3 years;
M = 19.7% patients
with CNCP

Ponte (2004)

N=186
22.9% female;
M = 15.5 years in
practice

Potter (2001)

N=161 FM

prescribe longacting opioids
for CNCP.

XX” to
+3”extremely XX”)

Attitude: Willingness to prescribe (SS = 58).
Belief: Effective controlling pain (SS = 72), improves quality
of life (SS = 71).

Assess
knowledge
abut the use of
opioids for
CNCP.

KnowPain-50
questionnaire

Knowledge: 69% correct responses to 18-items assessing
factual knowledge about prescribing opioids for CNCP.

Identify
physician
characteristics
that predict
PCP treatment
decisions for
CNCP

Responses to
vignettes and
general questions
abut providerfactors.

Identified three “types” of prescribers based on latent class
analysis: Multimodal/Aggressive (14%): Positive beliefs about
opioids. More likely to discuss emotional issues, order
additional tests, advocate for use of opioids and increase in
dose. Psychosocial/Non-Opioid (48%): More likely to use
psychosocial actions and referral elsewhere. Less favorable
view of opioids and less likely to prescribe or change opioids.
More likely to discuss emotional issues and perform functional
assessments. Low Action (38%): More likely to challenge on
another opioid. Less likely to use non-opioid therapies and take
other actions (e.g., discuss emotional issues, functional assess.).

Assess
attitudes,
beliefs and
knowledge
about pain
management.

True/false
knowledge;
5-point LikeRT
scale (1”strongly
disagree” to
5”strongly agree”)

Knowledge: 58.1% correct responses to 6 factual questions
about opioids.
Concern for self: 67.6% indicated concern over regulatory
scrutiny influenced prescribing.
Practice: 92.4% would not prescribe for individuals with a
history of substance abuse.

Determine
attitudes and
practices of
PCPs for
prescribing
opioids for
CNCP

Responses to
vignettes and
general questions.

Perceived Knowledge: Across vignettes, 73% agreed that they
“knew” how to treat the patient.
Self-Efficacy: Across vignettes, 45% were optimistic about
helping the patient.
Concern for Patient: Across vignettes, 40% were concerned
over addiction, 13% over diversion, and 17% over side effects.

10% response rate
from 2,750

60% response rate
from 219.
Random sampling of
PCPs from AMAs
directory.
40% response rate
from 953.

Sent to all members
of WVAAFP in 2002
34.5% response rate
from 537

Survey mailed to
members of UCSFCRN in 1997
70% response rate
from 230.
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Concern for Self: Across vignettes, 13% endorsed concern
over regulatory sanction.
Belief: 15% felt opioids have no place in treating CNCP. 37%
would rarely or never be the first provider to prescribe opioids
and 35% would never prescribe strong opioids.
Low concern over addiction, more recent graduation, and
enjoyment working with CNCP predicted greater willingness to
prescribe opioids.
Porucznik
(2013)

N=47 (MD=38;
other=9).

Convenience sample
from university based
clinic in UT, USA in
2011.

Assess impact
of guidelines
on provider
behaviour

Yes/no and open
text.

Concern for Patient: 89% abuse is a serious problem.
Training: 54% inadequate training.

Assess beliefs
about using
opioids to
manage
chronic pain.

11-point LikeRT
scale (0 – 10) with
anchors that varied
by question (e.g.,
agreement, concern)

Concern for Patient: Addiction (SS = 60), abuse (SS = 56) and
side effects (SS = 48).
Concern for Self: Regulatory sanction (SS = 41)
Self-Efficacy: Confidence in ability to prescribe as a barrier
(SS = 53; 5-items)
Perceived Knowledge: Inadequate knowledge (SS = 43; 4items).
Belief: Opioids are effective to manage CNCP (SS = 58) and
tolerated well long-term (SS = 55).

Examine
practices and
training needs
of residents in
QC, Canada

4-point LikeRT
scale (1“strongly
disagree” to 4
“strongly agree”)

Barriers: Difficulty establishing diagnosis of CNCP (SS = 51)
Concern for Patient: Adverse effects (SS = 61) misuse or
diversion (SS = 65), dependence (SS = 48) tolerance (SS = 55).
Concern for Self: Concern of regulatory scrutiny (SS = 26).
Belief: Opioids are not effective (SS = 40).
Support: Lack of support in treating pain (SS = 62) and in the
event of abuse or dependence (SS = 67).
Perceived training needs: Top priority was seniors (40.5%),
CNCP with comorbid mental health concerns (30.3%) or
history of substance abuse (25.9%)

Understand
knowledge,

10-point LikeRT
scale converted to 3-

Reports from PCPs (Barriers to effective treatment):

49% response rate
from 85
Roth (2007)

N=72 IM residents

Convenience sample
of residents attending
required workshop in
2003 in MN, USA
75% response rate
from 96.

Roy (2017)

N=636 FM
57% female;
74.9% practicing ≥
10 years;

Convenience
sampling. Invitation
sent via e-mail in
2015 by CMQ to all
members.
7% response rate
from 9,285

Salinas (2012)

N=342 (195 PCPs;
147 pain specialists)

Random sample of
practicing physicians
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M = 21 years in
practice;
23-58 patients seen
per week with
CNCP

in 2011 in the USA
who previously
elected to be
contacted for
research.

perception and
clinical
practice of
opioid
prescribing
with CNCP

categories (1”not
significant” barrier;
3”very significant”
barrier).

Concern for Patient: Abuse/misuse (SS = 69)
Self Efficacy: inadequate skills establishing practical goals (SS
= 50), when patients do not get adequate relief from their initial
opioid trial (SS = 53).

Explore
attitudes of
GPs to use of
opioids for
CNCP

4-point scale:
(4) Handle myself
(3) Somewhat
uncertain
(2) Like specialist
advice
(1) Would like a
specialist to
manage.

Self-Efficacy: Majority of respondents reported uncertainty or
would like specialist advice when prescribing morphine (56%),
OxyContin (52%), Dialudid (74%), Fentanyl patch (79%) or
Methadone (98%). GPs endorsed significantly greater
confidence prescribing Morphine, OxyContin and Dialudid
relate to specialists.

Examine
physician
beliefs about
prescribing
opioids for
CNCP

7-point LikeRT
scale (0 “strongly
disagree,” 6
“strongly agree”)

Training: Pain education was inadequate during medical
school (SS = 36) and residency (SS = 52).
Concern for Patient: Addiction, tolerance and physical
dependence (SS = 76) and adverse effects (SS = 52)
Concern for Self: Regulatory censure (SS = 54).

Identify
problems with
treating CNCP
and prescribing
opioids

5-point LikeRT
scales (0 to 4) with
anchors that varied
by question.

Training: Majority of physicians rated education about CNCP
as inadequate during medical school (81.5%) and residency
(54.7%). Almost half of residents rated training as inadequate
during medical school (47.6%) and residency (42.1%)
Concern for Patient: Addiction (SS = 73), diversion (SS = 41)
and side effects (SS = 29).
Concern for self: Regulatory censure (SS = 26).

4.76% response rate
from 7,191
Scanlon (2004)

N=94 (49 FM; 45
Specialists)
Mean 21.5 years in
practice. Managing
mean 63 CNCP
patients

Random sampling of
GPs and specialists
from medical
directory in AB,
Canada were
surveyed in 2003
42.6% response rate
from 257.

Turk (1994)

N=1,912 (FM, IM,
Rehabilitation,
Rheumatology, OS,
Neurosurgery,
Neurology)
M = 16.48 years in
practice (SD =
10.52)

Random sets of
physicians were
selected from 10 state
physician registries
across the USA (MA,
PA, MI, MN, GA,
VA, AZ, TX, CA,
WA). Proportionate
samples selected
from 7 specialties.
27.46% response rate
from 6,962.

Upshur (2006)

N=111 (IM=4;
FM=60; NP=19;
osteopath=3; PA=3;
residents=22)

Surveys sent to 5
federal health centres,
2 hospital operated
community health
centres and 1 hospital
practice in MA, USA.
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62.3% response rate
from 178.
Vijayaraghavan
(2012)

N=60 (MD=49,
NP=10, PA=1)
46% female;
Mage=46.7 years

PCPs identified
through homeless
patients were
contacted in 20072008.

Pain
management in
PCPs who care
for high-risk
patients.

Responses to 3
vignettes using 5point LikeRT scales
(1”highly unlikely”
to “highly likely”)

Attitude: Likelihood of prescribing varied for patients with no
history (SS = 91), past history (SS = 86), and current substance
use (SS = 68).

41% response rate
from 90.
Weinstein
(2000)

N=386 (IM 50.3%;
Psychiatry 10.4%;
Anesthesia 30.8%;
Other 8.5%)

Random sampling of
physicians selected
from directory in TX,
USA in 1994 (DNR
number invited).

Examine
barriers to pain
management

7-point LikeRT
scale (1 “strongly
agree,” 7 “strongly
disagree”)R

Attitude: Reluctance to prescribe opioids across 11-items (SS =
65)
Concern for Patient: Addiction (SS = 50; 5-items)
Concern for self: Regulatory censure (SS = 57; 8-items).

Weissman
(1991)

N=90 (IM=50;
Surgery=25;
FM=19;
OB/GYN=10; Other
= 9).

Questionnaire mailed
to random selection
from directory in WI,
USA in 1990.

Evaluate
knowledge of
regulatory
substances and
concerns about
regulatory
scrutiny

4-point LikeRT
scale (1 “not
concerned”; 4
“extremely
concerned”)

Knowledge: Correct response for 17 factual questions about
opioids (M = 9.1).
Concerns: Top concerns with opioid prescribing were:
addiction (57%); respiratory depression (20%); tolerance
(13%); miscellaneous opioid toxicities (10%); fear of sanction
(6%).

Develop
measure of
physician
beliefs about
opioids.

11-point LikeRT
scale (0 “strongly
disagree” to 10
“strongly agree”)

Training: Education on pain management as inadequate in
medical school (SS = 39) and residency (SS = 48).
Concern for Patient: Addiction (SS = 74; 3-items), compliance
(SS = 67), and diversion (SS = 67) as barriers to long-term
opioid use.
Concern for self: Regulatory sanction (SS = 51; 2-items).
Beliefs: prescribing pain for long periods of time is
burdensome (SS = 69); patient expectations are too high (SS =
69); practice guidelines would be beneficial for prescribing (SS
= 68).
Intention: Avoid prescribing opioids whenever possible (SS =
71).

45% response rate
from 200.
Wilson (2013)
Turk (2014)

N=1,535 (FM=69;
IM=573;
Anesthesia=197;
Neurology=77; Pain
Med=49;
Physiatry=45;
Surgery=158;
Rheum=47;
Orthopedics=122;
Psychiatry=198)

Random sample from
nationally
representative panel
of apx. 100,000
AMA physicians
maintained by private
company.
47% response from
3,266

Understand
prescribing of
tamper
resistant
formulas

17.1% female
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Wolfert (2010)

N=216
M = 18 years in
practice;
40% were not
currently treating
patients with CNCP

Yanni (2008)

N=45 IM residents.
Female=51%

Random sampling of
physicians from
medical directory in
2005 in WI, USA
36% response rate
from 600.

Surveys sent to
residents at VCU in
2005.
40% response rate
from 112

Examine
knowledge,
beliefs and
attitudes
towards opioid
analgesics

Variable

Knowledge: 47% of sample correctly responded to 5 factual
questions about federal and state prescribing laws. Only 38% of
respondents were aware of at least one CPG for CNCP.
Concern for self: 59% of respondents reported no concern
over regulatory investigation. However, 46% limited refills;
35% prescribed at a lower schedule; 35% prescribed a smaller
quantity; and 19% prescribed a lower dose of opioids at least
occasionally to avoid investigation.
Beliefs: 49% believed that prescribing opioids for CNCP was
not an acceptable medical practice or unlawful.

Assess resident
preparation,
confidence and
reward when
managing
CNCP with
opioids.

5-point LikeRT
scales and “yes/no”
responses.

Barriers: Uncertainty about appropriate dosage (36%) or
potential for addiction (33%), or lack of knowledge (21%).
Self Efficacy: Residents reported being uncomfortable with:
managing opioid withdrawals (42%), converting doses between
opioids (30%), and tapering opioids (30%).

Note. R = Scale is reverse scored to ensure consistency in the direction of responses across studies; AAPM&R = American Academy of Physical Medicine and
Rehabilitation; AMA = American Medical Association; APS = American Pain Society; ARNP = Advanced Registered Nurse Practitioner; CNCP = Chronic NonCancer Pain; CME = Continuing Medical Education; CMQ = Colleges des Medecins du Quebec; CPG = Clinical Practice Guideline; DNR = Did Not Report; FM =
Family Medicine; FNP = Family Nurse Practitioner; HCP = Healthcare Professional; IM = Internal Medicine; OB/GYN = Obstetrics and Gynecology; OS =
Orthopedic Surgeon; PA = Physician Assistant; PCP = Primary Care Provider; RCT = Randomized Controlled Trial; SS = Scaled Score [calculated as (rating – 1)/(#
of response categories - 1)*100]; TA = Treatment Agreement; UCSF-CRN = University of California San-Francisco Collaborative Research Network; UDT = Urine
Drug Test; WVAAFP = West Virginia chapter of the American Academy of Family Physicians.

47

Clinical inertia in opioid prescribing

Appendix D
Table 2
Risk of Bias Assessment of Cross-Sectional Survey Studies

First Author
(Year)

Allen
(2013)
Bhamb
(2006)
Boulanger
(2007)
Canada
(2014)
Chaudhary
(2017)
Dobscha
(2008)
Ebbert
(2017)
Fox
(2012)
Franklin
(2013)
Grahmann
(2004)
Green
(2002)
Greenwald
(1999)
Hooten
(2011)
Howell
(2015)
Hwang
(2016)
Jamison
(2014)
Leverence
(2011)
Lin
(2007)

Cross-Sectional Surveys: (Definitely yes; probably yes; probably no; definitely no)
Is the source
Is response
Is there little
Is survey clinically
Evidence for
population
rate adequate? missing data?
sensible?
reliability and
representative
(general rule
(general rule
(e.g., validated
validity of
of the
>75% low risk)
<10% low
questionnaires
measures?
population of
risk)
used in this
interest?
population)

Quality
Score
(/20)

Definitely Yes

Definitely no

Probably Yes

Definitely Yes

Definitely Yes

16

Probably Yes

Probably yes

Definitely Yes

Definitely Yes

Definitely No

15

Definitely yes

Definitely no

Probably yes

Definitely no

Definitely no

10

Probably No

Definitely No

Definitely Yes

Probably Yes

Probably Yes

13

Definitely Yes

Definitely No

Probably yes

Definitely No

Definitely No

10

Probably yes

Definitely Yes

Definitely No

Definitely No

Definitely No

10

Definitely no

Definitely no

Probably no

Definitely no

Definitely no

6

Probably no

Probably yes

Definitely yes

Definitely yes

Definitely no

14

Probably no

Definitely no

Definitely no

Definitely no

Definitely no

6

Definitely yes

Definitely no

Definitely yes

Definitely no

Definitely no

11

Probably Yes

Definitely no

Probably no

Probably no

Definitely no

9

Definitely Yes

Probably No

Definitely yes

Definitely Yes

Definitely No

15

Definitely No

Definitely No

Definitely Yes

Definitely Yes

Definitely No

11

Probably Yes

Definitely No

Definitely Yes

Probably Yes

Probably No

12

Definitely yes

Probably yes

Probably yes

Probably No

Definitely no

13

Probably Yes

Definitely No

Definitely Yes

Definitely Yes

Definitely No

13

Definitely Yes

Probably Yes

Definitely Yes

Probably Yes

Probably No

16

Probably No

Probably Yes

Definitely Yes

Probably Yes

Probably No

14
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First Author
(Year)

Lum
(2011)
Macerollo
(2014)
Mitchinson
(2008)
Morley-Forster
(2003)
Morse
(2011)
Nwokeji
(2007)
Pearson
(2016)
Phelan
(2009)
Ponte
(2005)
Porucznik
(2013)
Potter
(2001)
Roth
(2007)
Roy
(2017)
Salinas
(2012)
Scanlon
(2004)
Turk
(1994)
Turk
(2014)
Upshur
(2006)
Vijayaraghavan
(2012)

Cross-Sectional Surveys: (Definitely yes; probably yes; probably no; definitely no)
Is the source
Is response
Is there little
Is survey clinically
Evidence for
population
rate adequate? missing data?
sensible?
reliability and
representative
(general rule
(general rule
(e.g., validated
validity of
of the
>75% low risk)
<10% low
questionnaires
measures?
population of
risk)
used in this
interest?
population)

Quality
Score
(/20)

Probably No

Probably No

Probably No

Probably No

Definitely No

9

Definitely Yes

Probably No

Definitely Yes

Probably Yes

Probably Yes

16

Definitely Yes

Probably yes

Definitely Yes

Definitely Yes

Probably Yes

18

Definitely Yes

Probably yes

Probably Yes

Probably Yes

Probably No

15

Probably No

Definitely No

Definitely No

Probably Yes

Probably No

9

Probably No

Definitely No

Definitely Yes

Probably Yes

Probably Yes

13

Definitely no

Probably no

Probably yes

Definitely yes

Definitely yes

14

Definitely yes

Definitely no

Probably yes

Probably yes

Definitely no

12

Probably Yes

Definitely No

Probably Yes

Probably No

Probably No

11

Probably Yes

Probably No

Definitely Yes

Definitely No

Definitely No

11

Definitely no

Probably no

Probably yes

Definitely yes

Definitely no

11

Probably no

Definitely yes

Probably yes

Definitely no

Definitely no

11

Definitely yes

Definitely no

Probably yes

Probably yes

Probably no

13

Definitely no

Probably no

Probably yes

Probably yes

Definitely no

10

Probably no

Definitely no

Definitely yes

Probably yes

Definitely no

11

Probably no

Definitely no

Probably yes

Definitely no

Definitely no

8

Definitely yes

Definitely no

Probably yes

Definitely yes

Probably yes

15

Probably no

Probably no

Definitely yes

Probably yes

Definitely no

12

Probably Yes

Definitely No

Definitely No

Definitely No

Definitely No

7
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First Author
(Year)

Weinstein
(2000)
Weissman
(1991)
Wilson
(2013)
Wolfert
(2010)
Yanni
(2008)

Cross-Sectional Surveys: (Definitely yes; probably yes; probably no; definitely no)
Is the source
Is response
Is there little
Is survey clinically
Evidence for
population
rate adequate? missing data?
sensible?
reliability and
representative
(general rule
(general rule
(e.g., validated
validity of
of the
>75% low risk)
<10% low
questionnaires
measures?
population of
risk)
used in this
interest?
population)

Quality
Score
(/20)

Probably yes

Definitely no

Definitely yes

Probably yes

Definitely no

12

Probably yes

Definitely no

Probably no

Definitely no

Definitely no

8

Definitely yes

Definitely no

Probably yes

Definitely yes

Probably yes

15

Definitely yes

Definitely No

Definitely yes

Definitely No

Definitely No

11

Definitely no

Definitely no

Probably yes

Definitely no

Definitely no

7
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Appendix E
Table 3
Study Characteristics of Qualitative Studies
First
Author
(year)

Provider
Characteristics

Objective of
Interview

Type of
Interview/
Qualitative
Analysis
Semistructured/
Grounded
Theory

Constructs

Themes Relating to Opioid Prescribing

Author Implications

Barry
(2010)

N=23
Internal medicine
(n=10); infectious
disease (n=4),
addiction medicine
(n=3), psychiatry
(n=2), FM (n=1)

Examine attitudes
and experiences
about treating
CNCP

Self-efficacy;
working
relationship;
barriers to
prescribing
opioids; time,
staffing

(1) Physician factors: lack of expertise in
treating pain with or without opioid
addiction and/or co-existing disorders;
interest in pain management, aberrant
behaviours in patients, frustration of
prescribing opioid analgesics, benefits of
opioid agreements and continuity of care.
(2) Patient factors: physician responsiveness
to patients' pain, fear of addiction, concern
about cost of specialty pain management,
patient motivation.
(3) Logistical factors: barriers of pain
management referrals, addiction referrals,
diagnostic workup, ancillary staff, time, and
insurance coverage

To incorporate interventions into medical
education to improve provider knowledge and
self-efficacy in treating patients with CNCP.

Examine how
adults with CNCP
negotiate trust and
demonstrate
trustworthiness
with clinicians.

Semistructured/
Grounded
Theory

Patient-provider
relationship;
provider
consequences

(1) Little trust in the patient due to previous
lies.
(2) Complicated clinical patient-practitioner
relationships.

To have physicians adopt the role of epistemic
humility in order to demonstrate
trustworthiness and place trust wisely.

To understand
physicians'
attitudes, beliefs
and practices
towards opioid
prescribing during

Semistructured;
open ended/
Mixed
inductive and
deductive
approach

Knowledge
(lack of
education); fear
(of addiction in
patient); salient
events;

(1) Low confidence in prescribing opioids
for CNCP and perceived limited success of
managing CNCP with opioids.
(2) Opioid prescribing shaped by personal
experiences due to limited training. Adverse
experiences (e.g., patient overdose or
suspected diversion) resulted in conservative

(1) Management strategies (i.e. CPG-based
opioid dose adjustments) are needed;
involving the patient in the decision to
temporarily increase their opioid dose may
improve patient perceived pain control; close
communication between the hospitalist and
GP can help with uncertainty.

Incentive: None

Buchman
(2016)

N=6
FM (n=1), internal
medicine (n=2),
psychiatry (n=3)
Incentive: None

Calcaterra
(2016)

N=25
GP (n=25)
Incentive: None
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First
Author
(year)

Provider
Characteristics

Objective of
Interview

Type of
Interview/
Qualitative
Analysis

hospitalization
and discharge

Constructs

Themes Relating to Opioid Prescribing

Author Implications

environmental
stressor

prescribing.
(3) Opioids can improve unmanaged pain
and prevent extended hospitalization, thus
improving hospital efficiency.

(2) Focusing on successful rather than
negative opioid prescribing outcomes may
lead to less restrictive and more thoughtful
prescribing practices; standardizing opioid
prescribing to protect physicians from
medico-legal consequences could lessen fears
about prescribing.
(3) A delicate balance between the potential
benefits and drawback of using opioids may
improve efficiency
Overall implication: The development of
evidence based strategies to promote optimal
opioid prescribing for the management of
acute exacerbations of chronic pain among
hospitalized patients may benefit both hospital
providers and patients who have a mutual goal
for safe and effective pain relief.

Chang
(2017)

N=23
GP (n=18); NP
(n=4), PA (n=1)
Incentive: $50 gift
card

Chang
(2017)

N=7
GP (n=4), pain
medicine (n=3)
Incentive: None

Capture
experiences
interpreting and
implementing
guideline
recommendations
for patients with
CNCP and
substance use.

Semistructured/
Content
analysis
method

Patient-provider
communication
and available
resources;
patient-provider
relationship

(1) Benefits and consequences of guidelines
on the clinician-patient relationship (i.e.,
increase honest communication when used as
a tool, but can reduce trust when the focus is
on risk management strategies)
(2) Provider concern about lack of substance
use treatment plans available for patients

(1) Educate about use of treatment agreements
and urine tests to facilitate open conversations
about substance use and addiction.
(2) Sustainable, formal and long-term
alliances between primary care settings and
substance use treatment programs are needed.

Assess patient and
physician beliefs
about oxycontin
discontinuation
and the impact it
has on chronic
pain management

Semistructured/
discontinuatio
n process to
reveal
emergent
themes

Belief

(1) Support for the motive for
discontinuation of OxyContin
(2) Discontinuation of OxyContin
insignificantly impacted pain control
(3) Adherence to guideline proved sufficient
to proper opioid prescribing
(4) Disapproval of generic products

Overall guideline recommendation: Education
tools and resources designed to support
primary care practice should be available.
Information on chronic pain management and
opioid use should be better incorporated into
core curriculum for physicians and other
health care professionals.
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First
Author
(year)

Provider
Characteristics

Objective of
Interview

Type of
Interview/
Qualitative
Analysis

Constructs

Themes Relating to Opioid Prescribing

Author Implications

(5) Challenges to the abrupt discontinuation
of OxyContin
Chang
(2016)

N=12 (None)
Anaesthesia (n=6);
GP (n=5), surgeon
(n=1)
Incentive: None

Clark
(2007)

N=14
FM=14
Incentive: None

Click
(2018)

N=32
GP (n=22);
Osteopath (n=2);
NP (n=4);
Pharmacy (n=2),
Other (n=2)
Incentive: None

Assess
experiences,
perspectives and
attitudes toward
the Canadian
Opioid Guideline,
elicit barriers and
facilitators.

Semistructured
interview
guide with
open-ended
questions/
Thematic
analysis of
verbatim
transcripts

Decision
making, patientprovider
communication;
barriers:
awareness of
guideline;
knowledge

(1) Positive attitudes but limited use of CPG.
(2) Contrasting views about the 200mg
watchful dose.
(3) Inconsistencies in recommendations:
Intervals of urine drug screening and pain
severity-specific recommendations
(4) Format: Guideline needs to be more user
friendly.
(5) Need to improve awareness and use of
CPG .

Future iterations may wish to reconsider: to
validate or revise the 200mg/d watchful dose;
more details regarding urine drug screening;
and consideration of pain severity specific
recommendations.

To determine
family practice
provider views of
how to improve
CNCP
management in
primary care.

Delphi panel/
Independent
identification
of themes
from authors
followed by
comparison
and resolution
of conflicts

Education;
anxiety; patientprovider
communication;
alternative
resources

(1) The need for a physician CPG took kit
with information on opioid prescribing.
(2) Change in the way patients obtain
monthly medications.
(3) Improvement in patient self-management
education and increased access to both
providers and alternative interventions.
(4) The importance of a nurse care manager
to collaborate with providers and patients.

Further development of a “Chronic Care
Model” may be a useful way to improve both
provider and patient challenges in achieving
adequate management of CNCP.

Determine what
factors lead to
prescribing
controlled drugs
for CNCP through
the use of focus
groups.

Semistructured/
iterative
process;
transcripts
combined and
compared
analysis of
transcripts

Prescribing
behaviour;
organizational
commitment;
patientprovider
relationship;
fear for own
safety; barriers
of using PDMP

(1) Prescriptions have reduced since 1990s.
(2) Comfort with patient, truthfulness, pain
contracts, access to alternative therapies and
personal safety concerns influence
prescribing.
(3) Lack of PDMP integration in electronic
record is a barrier to use.
(4) Concern of prescribing controlled drugs
to women of childbearing age

Recommendation pertaining to theme 4:
Prescribers should assess the possibility of
pregnancy and discuss a birth control plan
before initiating opioid therapy. The risk of
pregnancy should be assessed at each visit and
prior to any refill for long term therapies.
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First
Author
(year)

Provider
Characteristics

Objective of
Interview

Elder
(2012)

N=18
GP (n=10); PA
(n=8);

Understand
differences in pain
management
among adults with
CNCP who are
and are not
prescribed opioids

Incentive: None

Esquibel
(2014)

N=16
Resident physician
(n=10); attending
physician (n=6)

Type of
Interview/
Qualitative
Analysis
Semistructured/
Transcribed
and entered
into Nvivo 8
qualitative
software

Constructs

Themes Relating to Opioid Prescribing

Author Implications

Patient-provider
communication;
providerprovider
communication;
professional
practice;
professional
confidence;
patient-provider
relationship

(1) Skepticism of patient motives was
primary barrier to prescribing opioids.
(2) Lack of communication between
providers among patient prescribed opioids.
(3) Implementation of risk management
strategies endorsed by CPGs were identified
as a means of improving patient care.

Coordination and integration of care, clinical
decision support tools, patient selfmanagement and quality of improvement are
potential solutions to improve patient care.

Understand the
effects of COT on
the doctor-patient
relationship

Semistructured/
multistep
iterative
approach;
immersion/cry
stallization
process

Patient-provider
relationship;
patient provider
communication;
fear (for
addiction in
patient)

(1) Belief that opioids offer superficial bandaid for a wound or stepping stone to
addiction.
(2) Stigma about prescribing opioids for
CNCP due to concerns of patient addiction
and poor evidence for effectiveness on pain
or function.
(3) Opioid therapy can raise questions over
validity of pain and become a source of
conflict and mistrust that adversely impacts
the patient-provider relationship.

a) A deeper understanding of the patient’s
complex lives may lessen physician views on
drug-seeking behaviour.
b) Interventions for providers and patients are
needed to protect the doctor-patient
relationship.
c) Patient and provider may benefit from
chronic pain management models to improve
communication and shared decision making.
d) Physicians should use goal directed care
instead of problem directed communication.

Assess effect of
patient requests
for specific opioid
pain medication
on suspected drug
seeking and
prescribing
practices.

Semistructured/
thematic
content
analysis;
Interviews
coded
quantitatively
and analyzed
statistically

Fear (abuse for
patient),
patient-provider
relationship

(1) Look for truthfulness across patient
presentation (e.g., symptoms, demeanor,
employment) to evaluate authenticity of
complaint.
(2) Importance of knowing the patient and
their history when deciding authenticity of
complaint.
(3) Weighing the risks of under-treating pain
and medication abuse.

(a) The use of initial therapy and testing to
determine the severity of the pain complaint
and the risk of drug seeking is worth
evaluating in future research.
(b) Need for valid instruments that can be
used in primary care settings assess drug
seeking behaviour.

Incentive=None

Fischer
(2017)

N=96
GP (n=96)
Inventive: $200
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First
Author
(year)

Provider
Characteristics

Objective of
Interview

Fontana
(2008)

N=9
NP(n=9)

Examine social
and political
factors affecting
opioid prescribing
for CNCP

Incentive: None

Harle
(2015)

N=15
FM (n=9); internal
medicine (n=6)
Incentive: None

Hurstak
(2017)

N=23
GP (n=18), NP
(n=4), PA (n=1)
Incentive: $50 gift
card

Type of
Interview/
Qualitative
Analysis
Semistructured/
Dialectical
analysis

Constructs

Themes Relating to Opioid Prescribing

Author Implications

Knowledge,
beliefs, fear
(addiction in
patients), fear
(of censure),
environmental
stressor, salient
events, societal
pressure

(1) In order of importance, NPs relied on
etiology of pain, personal experience (i.e.,
biases), and formal education when
prescribing opioids.
(2) Perceived inadequacy of formal
education on opioid prescribing.
(3) Adverse events (e.g., overdose or death)
result in reluctance to prescribe and
perceived need to protect oneself by acting in
the best interest of NPs.
(3) Responsible to protect society from drug
abuse and diversion.

N/A

Understand the
decision to
prescribe opioids
for CNCP in
primary care.

Semistructured
with
funnelling
approach/
Iterative,
Open-coding
analytic
approach

Goals, patientprovider
relationship;
perceived selfconfidence;
decision
making;
barriers: time
and resources

(1) Importance of objective and consistent
information about pain.
(2) Importance of identifying "red flags"
(e.g., history of abuse, reluctance to try nonopioid therapies).
(3) Setting goals and expectations around
patient functional outcomes can improve
confidence in prescribing.
(4) Longstanding relationships increase trust
and willingness to prescribe.
(5) Difficulty weighing benefits against risks
with greatest weight given to potential abuse.
(6) Time and resource constraints impede
appropriate prescribing.
(7) PCPs often “specialize” in chronic pain
or avoid these patients.

There is potential value to EMR-based
decision support to ensure physicians are able
to diagnose pain conditions, weigh opioid
risks and benefits and judge patient
trustworthiness more objectively; need for
education and policies that support high
quality primary care for CNCP.

Understand
perceptions of risk
of opioid therapy
to improve
informed consent
process

Semistructured/
Grounded
theory

Fear (patient
safety); fear
(professional
consequences)

(1) Sense of personal responsibility over
patient adverse events results in conservative
prescribing.
(2) Conservative prescribing due to fear of
diversion and risk of overdose in the
community.

a) Discuss the risks of opioid therapy and
explore patients' understanding of those risks
to improve safety.
b) Be mindful that opioid monitoring policies
can stigmatize the patient, and may harm the
patient-clinician relationship.
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First
Author
(year)

Kennedy
(2017)

Provider
Characteristics

N=40
GP (n=34), NP
(n=3), other (n=3)
Incentive: Meals

Knight
(2017)

N=23
GP (n=18), NP
(n=4), PA (n=1)
Incentive: None

Liddy
(2017)

N= 26
FM (n=25), other
(n=1)
Incentive: None

Objective of
Interview

Type of
Interview/
Qualitative
Analysis

Constructs

Themes Relating to Opioid Prescribing

Author Implications

(3) Fear of liability and censure affects
prescribing behaviour.
(4) Contrasting views on co-prescribing
naloxone (i.e., acknowledge and shift risk to
patient, but is this ethical?)

c) Benefit to incorporating information on
addiction, physical dependence, and overdose
risk of opioids into formal education for
physicians.

Assess
experiences of
opioid tapering
with patients on
long-term opioid
therapy

Semistructured inperson focus
groups/ Mixed
inductivedeductive
method

Procedural
knowledge;
emotional
exhaustion;
barriers: time,
resources,
education;
patient-provider
relationship;
fear (for patient
safety)

(1) Patient preference and evidence of risk
behaviours or adverse events can be used to
identify candidates for opioid tapering.
(2) Barriers to opioid tapering include:
emotional burden on providers, poor patientprovider trust, and inadequate training, time
and resources.
(3) Facilitators of opioid tapering include:
accurate empathy, individualized plan, and
guidelines/policies.

a) Interventions to improve opioid tapering
may include: implement routine screening for
patient readiness to taper; support providers to
reduce burnout; develop models for teambased care during opioid tapering.
b) There is a need for patient-centered
educational resources to guide discussions on
tapering.
c) Ensure local policies promote access to a
range of effective non-pharmacological pain
options.

Explore the
educational,
clinical, and social
factors that
contribute to
opioid prescribing

Semistructured/
iterative
process;
inductive and
deductive
coding

Education;
belief; fear (for
harming
patient); goals;
professional
confidence;
working
relationship

(1) Encouragement to be responsive to
patient pain, aggressive marketing, and lack
of alternative pain management options
contributed to historic increase in opioids.
(2) Concerns over safety of opioids and lack
of evidence about efficacy have contributed
to pharmacovigilance.
(3) Acknowledgment that clinicians bear
some responsibility in opioid epidemic.
Frustration between balancing concern over
health effects of withdrawing from opioids
and health effects of continuing to prescribe.

a) Presenting opioid prescribing in sociohistorical context in formal pain education
would be beneficial.
b) Address the challenges of clinical
uncertainty in opioid prescribing.
c) Provide students and clinicians with
opportunities to problem solve opioid-related
challenges common in clinician-patient
interactions.

Identify themes
emerging from
exchanges
between PCPs and
specialists

eConsult
service
between PCP
and specialist/
thematic

Self-efficacy;
resources

(1) Hesitation to prescribe opioids in patients
with mental illnesses.
(2) Advice sought about treatment strategies
and community resources.

N/A
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First
Author
(year)

Provider
Characteristics

Objective of
Interview

Type of
Interview/
Qualitative
Analysis
analysis of
cases using a
constant
comparison
approach

Constructs

Identify practical
issues patients and
providers face
when assessing
alternatives to
opioids

Structured;
focus group/
Iterative
process using
inductive and
deductive
coding

Barriers and
facilitators to
alternative
resources;
barrier: time;
self-efficacy

(1) Alternatives to opioids are limited and
difficult to access making opioids viable.
(2) Patient belief in effectiveness of opioids
and unwillingness to engage in lifestylemanagement were barriers to tapering.
(3) Acupuncture/Chiropractor can augment
opioid therapy.
(4) Available resources, visit duration, and
patient expectations about costs and benefits
influence management of CNCP, including
opioid prescribing.

N/A

To understand the
impact of a pointof-care opioid tool
called Opioid
Manager on
clinical practice

Semistructured/
Thematic
analysis;
Content
analysis;
code-recode
technique
used to verify
content
validity

Knowledge;
patient-provider
communication;
working
relationship;
providerprovider
communication;
self-efficacy;
stability of
intentions

(1) Use of tool improves education.
(2) Lack of knowledge, discomfort, concern
over regulatory sanction, and perceived poor
“standards of care” were identified as
challenges to CNCP management, including
with opioids.
(3) Tool can improve communication when
information is shared with patients and other
healthcare providers.
(4) Tool can reduce concern over regulatory
sanction and provide documentation.

N/A

Identify attitudes,
and perceived
barriers and
facilitators to
prescribing

Focus group;
semistructured/
Content
analysis

self-efficacy;
barriers: fear (of
harm to
patient), lack of

(1) Opioids not considered first line
treatment and used with hesitation.
(2) Provider barriers include fear of adverse
effects and addiction; insufficient education;

Collect data to develop evidence-based CPGs
and algorithms for opioid prescribing later in
life. This could improve provider confidence
when prescribing opioids to older adults.

regarding patients
with chronic pain

Penney
(2016)

N=25
GP (n=25)
Incentive: None

Robertson
(2014)

N=6
FM (n=5), other
(n=1)
Incentive: None

Spitz
(2011)

N=26
Physician (n=23),
NP (n=3)
Incentive: None

Themes Relating to Opioid Prescribing

Author Implications

(3) Responses provided by specialists to
PCPs, including empathy and support.
(4) PCPs sought advice regarding safe
prescribing, deprescribing, opioid rotation,
and implementation of harm reduction
strategies.
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First
Author
(year)

Provider
Characteristics

Objective of
Interview

opioids among
older adults

Type of
Interview/
Qualitative
Analysis

Constructs

Themes Relating to Opioid Prescribing

education;
facilitators

fear of regulatory sanction; and inability to
determine organic cause.
(3) Provider facilitators include studies
demonstrating safety; patient and family
education of risks; peer or specialist
consultation; tools to assist with prescribing.
(4) Expressed frustration with pressure to
treat pain.

Author Implications

Note. CNCP = Chronic Non-Cancer Pain; COT = Chronic Opioid Therapy; CPG = Clinical Practice Guideline; ED = Emergency Department; EMR =
Emergency Medical Record; FM = Family Medicine; GP = General Practitioner; LPN = Licensed Practical Nurse; NP = Nurse Practitioner; PDMP =
Prescription Drug Monitoring Program; RN = Registered Nurse; TA = Treatment Agreement; UDT = Urine Drug Test.
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Appendix F
Table 4
Risk of Bias Ratings for Qualitative Studies Evaluated using the Critical Appraisal Skills Programme (CASP) Checklist

Author

Were
research
aims
clearly
stated?

Is qualitative
methodology
appropriate?

Was
research
design
appropriate
to address
research
aims?

Was
recruitment
strategy
appropriate
to research
aims?

Was data
collected
in a way
that
addressed
the issue?

Has
relationship
between
researcher
and
participants
been
considered?

Have ethical
issues been
considered?

Was data
analysis
sufficiently
rigorous?

Is there a
clear
statement
of
findings?

Is the research
valuable and
make a
meaningful
contribution?

Number of
criteria met
(/10)

Barry et
al. (2010)

10

Buchman
et al.
(2016)

10

Calcaterra
et al.
(2016)

9

Chang et
al. (2017)

4

Chang et
al. (2017)

10

Chang et
al. (2016)

10

Clark &
Upshur
(2007)

�

�

5
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8

Click et
al. (2018)
Elder et
al. (2012)

�

�

7

Esquibel
et al.
(2014)

8

Fischer et
al. (2017)

8

Fontana
et al.
(2008)

9

Harle et
al. (2015)

10

Hurstak et
al. (2017)

9

Kennedy
et al.
(2017)

9

Knight et
al. (2017)

10

Liddy et
al. (2017)

8

Penney et
al. (2016)

10

Robertson
et al.
(2013)

10
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9

Spitz et
al. (2011)
Number
of trials
meeting
criteria

20

Note.

19

= reported;

18

18

18

9

= Did not perform or did not report; � = Unclear
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20
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Appendix G
Table 5
Confidence in the Evidence from Reviews of Qualitative Research (CERQual) Rating of Included Studies
Summary of review finding

Studies
contributing
to the theme

Methodological
limitations

Coherence

Adequacy

Relevance

Providers prefer to have a healthy, trusting
relationship with their patients and are more
willing to prescribe opioids in such cases.
Patient dishonesty and withholding of
information is associated with distrust,
suspicion, and a resistance to start or continue
prescribing opioids. Some providers reported
that sharing risks with patients and
implementing treatment agreement plans
improved the working-alliance and trust;
however, others reported that patients will
withhold information during such
circumstances.

124,162-171

Mild-Moderate
concerns about
methodological
limitations
(4 none,
2 minor,
1 mild-mod,
2 moderate,
2 serious)

No or very minor
concerns about
coherence
(some concerns about the
fit between the data from
primary studies and the
review finding)

No or very
minor concerns
about adequacy
(12 studies
together that
provided
moderately rich
data)

No or very
minor concerns
about
relevance
(large variety
of PCP
specialties)

Providers reported benefit in open
conversations with patients about opioids.
Most providers mentioned that risk
management tools facilitate communication
and shared-decision making; however, some
providers felt that risk management tools will
result in selective patient-reporting about
opioid use and hinder communication.

55,165,169,172

Mild-Moderate
concerns about
methodological
limitations
(1 serious,
1 mild and
2 none)

Moderate concerns about
coherence
(Some contradiction
between studies)

Minor concerns
about adequacy
(3 studies that
gave rich data, 1
study that gave
thin data)

Minor
concerns about
relevance
(5 PCP
specialties;
majority are
GPs)

Moderate
confidence

Moderate
concerns about
methodological
limitations and
coherence

Educational sessions and/or training in the use
of opioid prescribing tools were recommended
to improve prescribing methods to students
and providers

172,173

Moderate
concerns about
methodological
limitations
(1 serious and
1 none)

No or very minor
concerns about
coherence

Serious
concerns about
accuracy
(2 studies, one
with thin data
and one with
relatively rich
data)

Serious
concerns about
relevance
(3 PCP
specialties)

Low
confidence

Serious
concerns about
accuracy,
moderate
concerns about
methodological
limitations
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CERQual
assessment of
confidence in
the evidence
Moderate
confidence

Explanation of
CERQual
assessment
Concerns about
methodological
limitations and
no or very
minor concerns
about
coherence,
adequacy, and
relevance

Clinical inertia in opioid prescribing
Summary of review finding

While some reported using knowledge from
formal education to make clinical decisions
regarding opioids, most providers felt their
formal education was insufficient to properly
prescribe opioids to patients with CNCP. The
use of opioid management tools and
guidelines were suggestions to improve
provider education
Most providers endorsed a lack of confidence
in prescribing opioids for patients with CNCP,
both with and without comorbid conditions.
Reasons for lack of confidence include, 1)
lack of biomedical explanations for pain; 2)
lack of guidelines; 3) problem patients; 4)
older age of patients; and 5) uncertainty of
response from patients.
Providers reported concern about the risk of
inadvertently contributing to the development
of patient addiction and/or dependence if they
prescribe opioids. Fear of opioid addiction
was negatively associated with willing to
prescribe

Providers expressed concern over the loss of
regulatory investigation and loss of their job
as a licensed practitioner if the prescription of
opioids inadvertently harmed patients. This
concern was inversely associated with
willingness to prescribe opioids for CNCP.

Studies
contributing
to the theme

Methodological
limitations

Coherence

Adequacy

Relevance

55,169,170,172,174

Moderate
concerns about
methodological
limitation
(1 serious, 1
moderate, 2
minor, 1 none)

Moderate concerns about
coherence
(Some concerns about
the fit between the data
from the primary studies
and the review finding)

Minor concerns
about relevance
(2 thin and 3
rich, variety of
practitioners)

Minor
concerns about
relevance
(5 different
PCP
specialties;
majority are
GPs)

Minor concerns
about
methodological
limitations
(1 serious, 1 mod,
1 minor-mod, 1
minor, 4 none)

Minor concerns about
coherence
(Some concerns about
the fit between the data
from the primary studies
and the review finding)
(Knight contradicted
confidence finding)

Minor concerns
about adequacy
(5 rich, 3 thin,
variety of PCPs)

Minor
concerns about
relevance
(9 different
PCP
specialties;
minor
contradiction)

ModerateHigh
confidence

Minor concerns
about each facet

Minor concerns
about
methodological
limitations
(2 moderate,
1 minormoderate, 4
minor)

No or very minor
concerns about
coherenec

No or very
minor concerns
about adquacy
(4 rich, 2 thin, 1
unsure)

Minor
concerns about
relevance
(6 different
PCP
specialties;
majority are
GPs)

High
confidence

Minor concerns
about
methodological
limitations

Minor concerns
about
methodological
limitations (1
minor and 2 none)

No or very minor
concerns about
coherence

No or very
minor concerns
about adequacy
(only 3 articles
but all rich)

Minor
concerns about
relevance
(6 PCP
specialties, but
number of nonGPs)

Moderate
confidence

Minor concerns
about
methodological
limitations

,175

124,151,162,170172,174,176

166,167,169,171,17
4,175,177

163,175,177

63

CERQual
assessment of
confidence in
the evidence
Moderate
confidence

Explanation of
CERQual
assessment
Moderate
concern
regarding
methodological
limitations and
coherence

Clinical inertia in opioid prescribing
Summary of review finding

Studies
contributing
to the theme

Methodological
limitations

Coherence

Adequacy

Relevance

Providers found it difficult to appropriately
assess and manage pain with opioids within
the duration of a typical appointment. Some
providers reported reducing client load or the
prescription of opioids in response to this
pressure.

162,168,169,176

No concerns
about
methodological
limitations
(1 minor, 3 none)

No or very minor
concerns regarding
coherence

No or very
minor concerns
about adequacy
(3 rich, 1 thin,)

No or very
minor concerns
about
relevance
(8 PCP
specialties,
with majority
being GP)

Some providers reported institution pressure
to facilitate patient discharges through the
prescription of opioids. Some providers
reported that institution protocols surrounding
opioid prescribing helped prescribing
practices; however, others felt that protocols
impeded individualized care

174,175,178

Moderate
concerns about
methodological
limitations
(2moderate, 1
minor)

Moderate concerns
regarding coherence
(these articles talk about
insitutional pressure but
in different ways: some
pressure inhibits
appropriate prescribing;
some facilitates it)

Minor concerns
about adeuqacy
(all 3 are rich; 5
PCP specialties)

Several providers reported experiencing
negative events (e.g., death of a patient,
threats of violence, physical assault) after
providing opioids to their patients. These
experiences influenced future prescribing
practices, leading providers to reduce or stop
prescribing opioids.

171,174,175,178

Minor-Moderate
concerns about
methdological
limitations
(2 moderate, 2
minor)

No or very minor
concerns about
coherence

Most providers reported insufficient
availability of opioid-alternative pain
management resources for their patients.
Some providers utilized specialists for further
resources. Others reported a lack of qualified
staff or PCPs available for these patients.
Insufficient alternative resources was
positively associated with opioid prescribing.

162,165,169,176,17

Moderate
concerns about
methodological
limitations
(1 serious, 1
minor-moderate,
1 minor, 2 none)

Minor concerns about
coherence
(all talking about limited
alternative resources –
some talking about
providers/staff, some
talking about avaliable
resources, some talking
about lack of knowledge
of available resources)

9

64

CERQual
assessment of
confidence in
the evidence
High
confidence

Explanation of
CERQual
assessment

No or very
minor concerns
regarding
relevance
(5 PCP
specialties,
majority are
GPs)

Low
confidence

Moderate
concerns about
methodological
limitations and
coherence,
minor concerns
about adequacy

Minor concerns
about adequacy
(3 rich, 1 thin; 7
different types
of PCPs )

No or very
minor concerns
about
relevance
(7 PCP
specialties)

Moderate
confidence

Minor-moderate
concerns about
methodological
limitations,
minor concerns
about adequacy

Minor concerns
about adequacy
(4 rich, 1 thin; 8
different types
of PCPs)

No or very
minor concerns
about
relevance
(9 PCP
specialties)

Moderate
confidence

Moderate
concersna bout
methodoloical
limitations,
minor conerns
about coherence
and adequacy

Clinical inertia in opioid prescribing
Summary of review finding

Studies
contributing
to the theme

Methodological
limitations

Coherence

Adequacy

Relevance

Providers reported benefit from setting opioidtreatment goals with patients. These goals
included tapering opioids or incorporating
non-opioid treatments into pain management.

169,170

Mild concerns
about
methodological
limitations (1
none, 1 minor)

Moderate concerns about
coherence
(1 talking about goals of
tapering with patient, 1
talking about goals of
risk management is
weiged equally)

Serious
concerns about
adequacy
(1 rich, 1 thin; 4
different types
of PCPs)

Moderate
concerns about
relevance
(4 PCP
specialties,
majority GPs)

Providers reported concern over inadvertently
increasing the risk of opioid addiction among
community members due to opioid diversion.
Taking patients off opioid medication and the
implementation of opioid policies and
procedures by institutions was seen as a viable
preventative measure.

162,170,175,177

Minor concerns
about
methodological
limitations
(2 minor, 2 none)

No or very minor
concerns about
coherence

No or very
minor concerns
about adequacy
(3 rich, 1 thin; 8
different types
of PCPs)

No or very
minor concerns
about
relevance
(no concerns
because of 8
different types
of PCPs, good
distribution of
numbers)

Note. GP = General Practitioner; PCP = Primary Care Physician;

65

CERQual
assessment of
confidence in
the evidence
Low
confidence

Moderatehigh
confidence

Explanation of
CERQual
assessment
Serious
concerns about
adequacy,
moderate about
coherence and
mild about
methodological
limitations
Minor concerns
about
methodological
limitations
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Appendix H
Figure2.
Conceptual Map of Factors that Influence the Prescribing of Opioids for Chronic Non-Cancer Pain
Additional factors

Outcomes

Knowledge

Patient-Provider Relationship
• Honesty and trust
• Duration of care
• Shared decision-making

Clinical Decision Making

Provider-Factors

• Lack of awareness of guidelines
• Suboptimal factual prescribing
knowledge
Training

Patient
Complexity
• Comorbid psychopathology
• Substance use or history of.

Follow Clinical
Practice Guidelines

• Perceived inadequate training
Self-Efficacy
• Low confidence prescribing
Concern for Patient

Adverse Events
• Death of patient
• Assault or threats to well-being

• Clinical practice guidelines
• Decision making tools
• Organization policies
• Specialist support

Environmental
• Institutional pressure
• Time demands

S, Q [medium confidence]

Concern for Profession
• Regulatory Scrutiny
Cognitive Biases
• Patients are reluctant to receive opioids
• It is unethical to use opioids for CNCP
• Limited support / non-opioid alternatives
• Suspicion
Concern for Society

Opioid Prescribing
Intention/Behaviour
medium confidence

Supports

• Addiction, tolerance,
withdrawal
• Adverse effects

General reluctance to
prescribe

66

• Diversion

Note. (→) = Facilitatory effect; (→) = Barrier; CNCP = Chronic Non-Cancer Pain; INC = Inconsistencies in evidence; LE = Limited Evidence; MC = Methodological
Concerns; Q = Evidence from Qualitative Studies; RCT = Evidence from Randomized Controlled Trials; S = Evidence from Survey Studies
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Appendix I
Table 6
Study Reporting on Prevalence of Guideline-Concordant Care (responses reflect percentage)
First
Author
(Year)

Sample

Allen
(2013) ǂ

710 PCPs

Method

CPG
Aware of Follow Assess Consult
CPG
CPG
pain
PDMP
with
scale

Selfreport
survey

2010
Can
opioid

47I

Assess
function

Regular
followup

Record
Goals

76

Guideline Recommendation
Explain
TA
UDT Limit
harms
early
(Consent)
refills

87

37

15I
22FU

34

64

Short
duration
scripts

Assess/
Address
AMTB

Flag 120 MH
mg/d
screen

37I
93FU

Offer
Benzo
Switch
opioid if Naloxone Coprescribe
side
effects

63

180

Anderson
(2016)P

25 PCPs

Becker
(2011) +

8 PCP
practices
affiliated with
UPenn Health
System. 1,612
patients with
CNCP.
N=248 PCPs

Bhamb
(2006)
Boulanger
(2007)

51% female;
N=100 PCPs

Canada
(2014)P ǂ

N=53 PCPs

Chaudhar
y (2017)

N=168 FNP

Cox
(2018)P

29 PCPs

Downes
(2018)P

DNR. 1 PC
clinic

Ebbert
(2017) ǂ

N=720
(physician=46
4;
NP/PA=248;
Dentistry=3)

Chart
Review
n=3,606
Chart
review
from
20042008
n=1,612
Self
report
survey
Selfreport
survey
Selfreport
survey
Selfreport
survey
Chart
Review
n=45
Chart
Review
n=220
Selfreport
survey

2009
APS181

69

5

2009
APS181
49.8

8

17I
37FU

55.9
Can182
Pain
Society

95

2009
APS181
2016
CDC36
2016
CDC36

76.6

73

54.9

83

40

30

48

28.3CR

55

59.8

32.9

21.7

27

82

96

95

33

2016
CDC36

56

13

43

2016
CDC36
66.5

74.1

62.5

67

40.9

47
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Elder
(2012)
Elder
(2016)
Franklin
(2013)

Hausmann
(2013)

Howell
(2011)†

21 PCPs at
FM clinics in
CI, USA
N=65 PCPs

N=623
(MD=253;
ARNP=243;
Osteopath=32
; PA=16;
79=DNR)
DNR
provider
characteristics
Physicians in
VA hospitals
N=426

Jacobs
(2016)P

N=5 PCPs

Kay (2016)

IM clinic.
DNR
provider
characteristics
DNR
provider
details.
67 PCPs
(53MD, 7NP,
7 residents).
N=106
(physician=80
NP=19;
PA=7);
HIV setting
DNR
provider
details.
N=553 PCPs

Khalid
(2015)
Lange
(2015) +
Lum
(2011)*

Morasco
(2010)
Morse
(2011) ǂ
Porucznik
(2013)
Potter
(2001)

N=47
(MD=38;
other=9).
N=161 FM
from UCSFCRN

Chart
review
n=65
Chart
review
n= 485
Selfreport
survey

Chart
review
n=1,782

Selfreport
survey
Char
Review
n=148
Chart
review
n=834
Char
Review
n=1,285
Chart
review
n=1,546
Selfreport
survey

0

22

24.6

37.6

43.6

DNR
60
2007
WA
opioid
dosing

46.7

50

65.4

19.6

39.1

55

74.6

87.2

MD
71

MD
84.1

MD
85.2

2009
APS181
2010
VA183
DoD
2011
WA
dept
health
2010
VA183
DoD
2009
APS181

28.8

26.3

49.3

34.1

20.8

4.7

62.8

40.2

25.6

2009
APS181

42.9

63

65.8

2009
APS181

44

56

64

37

41

61

30.4

66.9

2009
APS181
2008
ASSIP

48.5

9

76

77.8

33

184

Chart
Review
n=5,814
Selfreport
survey
Selfreport
survey
Selfreport
survey

2009
APS181
2010
WA
state
2010
UT
185
state
1994
CA
medica
l board

61.1

62

39

39

45

30

38

30

12

77

45

86

45

68

69

38

37

72

47

24

60

19.6

96

88
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Roy (2017)

N=636 FM

ǂ
Salinas
(2012)

Sekhon
(2013)
Yanni
(2008)
Zaman
(2018)

N=342 (195
PCPs; 147
pain
specialists)
DNR
provider
details.
N=45 IM
residents
DNR
provider
characteristics

Selfreport
survey
Chart
audit and
patient
survey
n=694
Chart
Review
n=797
Chart
audit of
n=28
Chart
review
n=145

2009
CMQ

66.4

Providers surveyed
Weighted Average (Chart Review)
Charts reviewed

84.7

2009
APS181

2010
VA183
DoD
2000
ASIPP

83

20.1

5

19.71

29.4
PCP

23.9
PCP

69.5
PCP

77.4
PS

77.4
PS

78.5
PS

51.3

75

82

59.4

52.3

18

25

184

2016
CDC36

95
Aware of Follow Assess
CPG
CPG
pain
with
scale

Weighted Average (Survey)

79.7

Consult
PDMP

Assess Regular
function followup

Record
Goals

Explain
harms
(Consent)

97

85

2

TA

UDT

Limit
early
refills

Short
duration
scripts

Assess/
Address
AMTB

Flag 120
mg/d

MH
screen

Offer
Benzo
Switch
Coopioid if Naloxone
prescribe
side
effects

59.2

61.4

48.3

62.2

58.3

86.1

48.9

77.6

42.3

21.1

71.2

96

55.3

87.2

60.7

63

2104
n/a

1273
n/a

1946
57.4
6707

1192
47.4
888

1946
10.3
4091

897
57.7
8288

736
29.4
694

1760
66.4
513

2960
37.9
10913

3047
42.3
19106

106
69.1
4443

100
n/a

3366
42.1
2041

623
n/a

1909
21.1
6299

710
n/a

Note. ǂ = proportion responding “frequently” or “always”; † = proportion reporting “always”; * = proportion responding “routinely”; + = no data on healthcare
providers was provided; CR = data came rom chart review; I = performed prior to initiation; FU= performed at follow-up appointments; P report from data taken prior to
intervention; AMTB = Aberrant Medication Taking Behaviours; ASIPP = American Society for Interventional Pain Physicians; CA = California; CMQ = College des
Medecins du Quebec; CNCP = Chronic Non-Cancer Pain; CPG = Clinical Practice Guideline; DNR = Did Not Report; FM = Family Medicine; IM = Internal
Medicine; MP = Monitoring Program; OB/GYN = Obstetrics and Gynecology; OS = Orthopedic Surgeon; PCP = Primary Care Provider; PS = Pain Specialist; TA =
Treatment Agreement; UCSF-CRN = University of California San-Francisco Collaborative Research Network; UDT = Urine Drug Testing;

69

n/a

n/a

4.6
190

47
45
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Appendix J

Figure 3
Scatterplot depicting the associations between year of study publication and publication-level estimates for the
prevalence of treatment agreement broken down by surveys, r(8) = -.27, p = .45, and chart reviews, r(9) = .32, p
= .34.

70

Clinical inertia in opioid prescribing

Figure 4
Scatterplot depicting the associations between year of publication and study-level estimates for the prevalence
of urine drug testing broken down by surveys, r(8) = -.32, p = .37, and chart reviews, r(14) = .53, p = .03.
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Figure 5
Scatterplot depicting the associations between year of publication and study-level estimates for the prevalence
of aberrant medication taking behavior broken down by surveys, r(6) = -.57, p = .14, and chart reviews, r(2) = .15,
p = .86.
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Figure 6
Scatterplot depicting the associations between year of publication and study-level estimates for the prevalence
of consultation with prescription drug monitoring program broken down by surveys, r(2) = -.56, p = .44, and
chart reviews, r(2) = .32, p = .68.
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Figure 7
Scatterplot depicting the associations between year of publication and study-level estimates for the prevalence
of explaining harms associated with opioid use in survey designs, r(4) = .53, p = .28.
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Appendix K
Table 7
Characteristics of Included Cohort Studies with and without an Intervention.
Study

Sample

Pre-Post with and Intervention
Alford
N= 2,850
(2016)
(MD=1,955;
APN=706;
PA=189). N=476
completed 2month follow-up

Duration

14months
(2013 to
2014)

Intervention

Safe and Competent
Opioid Prescribing
Education (SCOPE of
Pain) program. 3-h
CME case-application

Intervention
Focus

Attrition
(%)

Outcomes

Results

Improve
attitudes and
practices
surrounding
opioids.

NR

Knowledge, attitudes,
confidence and
clinical practice.

Post-Test: Increase in factual opioid knowledge (60%
to 84%, P≤ 0.02). 87% of participants planned to make
practice changes.
Follow-up: Increase in correct responses to knowledge
questions (60% to 69%, P≤ 0.03). 67% reported
increased confidence to prescribe opioids. Mean 9%
improvement in trust of patients. 86% reported
improvement in guideline concordant practices: 68% in
documentation, 67% in patient education, 52% in UDT.

Performed in 16 states

Anderson
(2016)

25 PCPs and
patients with
chronic pain
(3,357 pre-test,
4,385 post-test) at
12 PC health
centres across
CT, USA.

3-year
(Mar
2011 to
Feb 2014)

Stepped Care Model for
Pain Management
(SCM-PM). Includes
education on pain care,
protocols for pain
assessment and
management, opioid
management dashboard,
telehealth consultations,
and onsite resources.

Improve
knowledge
and ability to
manage pain.

NR

PCP knowledge
(KP50), attitudes,
confidence and
changes in pain care.

Knowledge of pain management increased by 11%
from baseline. Confidence to manage chronic pain
increased +1.96 on a 6-point LikeRT scale. 4.8%
increase in behavioural health pain referrals (OR=1.28,
95%CI: 1.15-1.42).
Guideline-Concordant care: 27% improvement in
TA (OR=4.54, 95%CI: 3.84-5.37), 24% in UDT
(OR=8.03, 95%CI: 6.49-9.94), 17% in documenting
pain (OR=2.52, 95%CI: 1.49-4.26), 14% in functional
assessment (OR=5.05, 95%CI: 1.94-13.20).

Brown
(2011)

281 PCPs from
34 states and
patients
(n=1,487)

≤ 4mo,
with
follow-up
at 3mo
and 6mo

Tools, including TA,
opioid screener, pill
counts, pain-patient
follow-up tool,
investigator
assessment/plan, and
UDT.

Improve
assessment
of patient
risk for
aberrant
behaviours

62% of
patients

Judgment of risk for
opioid abuse and
provider compliance
with tools.

64% compliance with use of tools with ≥75% of
patients. There was a tendency to underestimate level of
risk of opioid misuse.
Guideline-Concordant care: +24% use of opioid risk
tool, +20% pain assessment, +13% use in UDT, -2%
use of TA.
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Study

Sample

Duration

Intervention

Intervention
Focus
Assess
adherence to
EMR
protocol

Attrition
(%)
9.6%
PCPs;
27%
patients

Outcomes

Results

Compliance with the
protocol, satisfaction
and knowledge.

Significant improvement in providers’ perceived
support and job satisfaction when working with patients
prescribed opioids.
Guideline-Concordant care: +145% UDT (OR=3.37,
95%CI: 2.83-4.02), +15% in opioid-CPG knowledge.

NR

Opioid prescribing
practices

% CNCP patients receiving an opioid reduced from
3.9% to 3.4% (P=0.02).
Guideline-Concordant care: +8.1% increase in UDT
(OR=2.06; 95%CI: 0.92-4.58).

Assess previsit
pharmacist
review on
adherence to
CPGs in high
risk patients.

NR

Prescriptions (MMED
and pill count) and
CPG behaviours (UDT
in previous 12mo,
PDMP in previous
3mo).

MEDD decreased based on prescription (-26%, d =
0.23; 95%CI: -0.18to.65), and pill count (-19%, d = .23;
95%CI: -0.23to.60). 114/301(38%) of pharmacist
recommendations implemented.
Guideline-Concordant care: +27% UDT (OR=1.93;
95%CI: 0.85-4.36), +31% PDMP (OR=3.76, 95%CI:
1.55-9.13), +36% offered naloxone (OR=6.21, 95%CI:
2.20-17.58), -16% benzo co-prescribing (OR=0.51;
95%CI: 0.22-1.22)

The Collaborative
Opioid Prescribing
Education Risk
Evaluation and
Mitigation Strategy
(COPE-REMS®) webbased CME

Assess effect
of COPEREMS on
knowledge,
and skills

NR

Knowledge, skills, and
Physician-patient
communication
(Observed Structured
Clinical Exam; OSCE)

+15% improvement in opioid-prescribing knowledge
(75%-90%). +15% comfort prescribing opioids (d =
0.62; 95%CI: 0.13to1.11). +19% comfort with
conversations about discontinuing opioids (d = 0.80,
95%CI: 0.29to1.30). +12% OSCE-rated CNCP-specific
communication (d = 0.79, 95%CI: 0.29to1.29).

Education: Updated
chronic pain protocol
(CPP): Outlines pain
contracts, UDTs, and

Effect pf
CPP on
CNCP care

NR

MEDD prescribed,
provider practices
(e.g., UDT, TA)

No change in MEDD. -44% in patients with CNCP
treated using opioids over 12-month period.
Guideline-Concordant care: +22.9% TA (OR=2.94,
95%CI: 1.77-4.89), +18.3% UDT (OR=2.09, 95%CI:

Canada
(2014)

53PCPs from 3
IM clinics and
918 patients in
PA, USA.

9 month
followup. 20102011.

An EMR-based protocol
and educational
intervention

Chen
(2016)

PCPs working at
Stanford clinics
(DNR provider
characteristics)
and patients on
COT matched for
pre- and postintervention

3mo (Sept
to Nov
2013)

CPGs for COT
assembled by Stanford
clinicians, including
monitoring and referral
recommendations.

Assess
change in
practice
following
CPGs.

Cox (2018)

118 visits for 45
patients with
>50mg MEDD at
a FM clinic.
35 clinicians
(FM=17,
residents=12;
sports med=1;
PA=3; Pharm=2).

4mo (Nov
2016 Feb 2017)

Pharmacist pre-visit
EMR review and
provision of electronic
recommendations to
PCP. When possible,
also discussed verbally
with the provider on the
day of the appointment.

Donovan
(2016)

33 university
faculty in IM.in
PA, USA.

Online
module
with 6mo
survey.

Downes
(2018)

1 PC clinic. DNR
provider details.
343 patients with
CNCP on COT.

4mo.
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Study

Sample

Duration

Intervention

Intervention
Focus

Attrition
(%)

Outcomes

prescribing thresholds
based on MEDD.

Results
1.33-3.28), -1% above MEDD limit (OR=0.80, 95%CI:
0.30-2.16).

Jacobs
2016.

5 PCPs and
148 patients on
COT in CA,
USA.

1-year

Pharmacist audit and
feedback about
prescribing patterns

Assess
adherence to
CPGs

NR

Prescribing patterns
based on chart review.

Guideline-Concordant Care: +60.1% TA (OR=32.19,
95%CI: 16.20-85.33), +16.9% TA (OR=2.33, 95%CI:
1.38-3.92) and +60.6% PDMP (OR=64.66, 95%CI:
8.77-476.59).
92.5% of the pharmacist recommendations were
implemented.

Regunath
(2016)

49 IM residents
in ambulatory
care setting in
MI, USA

Five
weeks in
2013.

Educational module,
including didactics and
case-based discussions.

Address
knowledge
gaps

10.2%

Survey of knowledge
and attitudes using
LikeRT scale.

Over 90% of the residents perceived improvement in
knowledge and confidence in management of CNCP
with opioids.

Roth
(2008)

72 residents in
IM in MN, USA.

Fiveweeks
beginning
Jan 2003.

4-hour education
workshop based on adult
learning theory, repeated
weekly.

Assess
change in
beliefs and
concerns
about opioids
for CNCP

0%

Beliefs and attitudes
assessed with 10-point
LikeRT scale.

Reduced concern for addiction (MDiff = 1.95, d = 1.02),
abuse (MDiff = 2.95, d = 1.13), side effects (MDiff = 2.0, d
= 0.86), and regulatory scrutiny (MDiff = 0.56, d = 0.24).
Improved self-efficacy (MDiff = 2.50, d = 1.12) and
belief in effectiveness of opioids (MDiff = 1.84, d =
0.87). 9/13 13 barriers to prescribing opioids for CNCP
were improved (mostly pertaining to knowledge and
self-efficacy).

Saunders
(2015)

224 PCPs in WA,
USA and 4,721
patients on COT.

Six years
(2006 to
2012).

Mandated online CME
course on COT
guideline.

Assess health
plan
intervention
on COT
prescribing

12%

Attitudes and beliefs
assessed using 5-point
LikeRT scales.

Improvement in confidence prescribing (MDiff = 0.38, d
= 0.70; 95%CI: 0.50to0.91), and belief in prescribing
too liberally (MDiff = 0.20, d = 0.30; 95%CI:
0.10to0.50). COT dosing trends did not change.

Srivastava
(2012)

18 FM
physicians,
practicing in
remote
communities.

1-year

Education, including
presentations, tool kit,
interactive video case
conference, clinical
support service, an email support group,
videoconferencing.

Assess
effects on
opioid
prescribing

27.8%

Self-report knowledge,
attitudes, practices

At 1 year, physicians were less concerned about
addiction to opioids (100% at baseline; 84.6% at 1 year)
and more comfortable with opioid dosing (72.2% at
baseline; 92.3% at 1 year). Trend towards reduction in
knowledge observed (p = .06)
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Study

Sample

Duration

Intervention

Westanmo
(2015)

34PCPs at 1
tertiary hospital
and 11 outpatient
clinics in MN,
USA.

Apr 2014Oct 2014

Opioid Safety Initiative:
1-year preparatory phase
including planning,
education and training
followed by the
implementation of
opioid dose reduction
strategies.

Zaman
(2018)

Providers at VA
medical centre in
CA, USA. 145
patients with
CNCP on
opioids.

Chart
review,
3mo and
6mo
follow-up
Dec 2015
to May
2016.

Zisblatt
(2017)

913 (MD=684,
APN=175;
PA=54) at posttest and 198
(MD=141;
APN=48; PA=9)
at 2-mo followup.

One time
with 2mo
followup.

Single Cohort Without Intervention
Becker
24 PCPs in 8PC
4-year
(2011)
practices in PA,
(2004USA.
2008)
Review of 2,613
patients.

Intervention
Focus
Reduce
opioid dose
using health
system
change

Attrition
(%)
N/A

Audit and feedback
from clinical pharmacist
following chart review.

Reduce
opioid and
benzo coprescription

Safe and Competent
Opioid Prescribing
Education (SCOPE of
Pain) program. 3-h
CME case-application
1Expert led and 1 trainthe -trainer.

Observation without
intervention

Outcomes

Results

Primary outcome:
prescription records
tracking > 200
MEDD. Secondary
outcome: Provider
attitudes and beliefs
measured using a 5point LikeRT scales

Decrease in MEDD (mean 43 MEDD at baseline to 23
at follow-up). Patients who received 1+ opioid
prescription within 90 days decreased from 6,942 to
5,981.
+11% provider agreement with 200 MEDD limit. -12%
provider belief that there are no good alternatives to
opioids. -37% provider belief that limiting doses to
<200 MEDD will result in pressure from patients or
administration. No change in beliefs about diversion,
regulatory scrutiny, or improvement in patient safety.

N/A

Opioid and benzo coprescription, opioid
MEDD, prescriber
behaviour.

-37% in co-prescription (OR=.34, 95%CI: 0.34-0.81). 18.98 MEDD opioid (d = 0.19, 95%CI:
-0.43to0.04). +31% naloxone prescribing (OR=23.4;
95%CI: 7.61-71.99). +6% UDT (OR=1.89, 95%CI:
0.95-3.76). No change in TA or PDMP due to ceiling
effects.

Describe the
train-thetrainer
program and
its impact.

N/A

Provider knowledge,
confidence, attitudes
and clinical practice.

Guideline Concordant Care: Pre- to post-intervention
improvement in TA (46.6% to 72.2%) UDT (30.3% to
54%), pill counts (14.6% to 25.7%), PDMP use (31.3%
to 58.6%), patient education (18% to 43%) and chart
documentation (17.6% to 45.4%).

Assess racial
differences in
opioid risk
assessment

N/A

Practice patterns from
medical records (e.g.,
UDT, regular office
visits, early fills)

Refer to Table 6 on prevalence of guideline concordant
care.
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Study

Sample

Duration

Intervention

Intervention
Focus
Assess
patientcentered
medical
home model

Attrition
(%)
NR

Outcomes

Results

Elder
(2016)

65 PCPs
affiliated with
one health system
in CT, USA. 485
patients with
CNCP.

12
months
(Jul 2012
to Jun
2013)

Observation without
intervention

Practice patterns from
medical records (e.g.,
TA, UDT, mental
health screen)

Refer to Table 6 on prevalence of guideline concordant
care.

Hausmann
2013

Physicians
working at VA
medical hospital.
EMR records of
patients with
CNCP.

2-years

Observation without
intervention

Effect of race
on guidelineconcordant
care

NR

Practice patterns from
medical records (e.g.,
TA, UDT, pain
assessment)

Refer to Table 6 on prevalence of guideline concordant
care.

Kay et al.
(2016)

Providers
working at a
tertiary academic
medical center in
WI, USA. 834
patients with
CNCP on COT.

Apr 2014
to Apr
2015.

Observation without
intervention
(using Jan 2010 as a
point for CPG guideline
initiation)

Assess
adherence to
opioid CPGs

NR

Practice patterns from
medical records (e.g.,
TA, UDT, pain
assessment)

Refer to Table 6 on prevalence of guideline concordant
care.
Patients with TAs were more apt to be on schedule II
controlled treatment (94% vs 59% p < 0.0001). Postguideline patients were more likely to have a UDT.
Patients on MEDD of <100mg increased, and those
with MEDD of 100-200 mg or >200 mg decreased (p <
0.0001) after release of CPG.

Khalid
2015

Physician and
residents of PC
clinic in MA,
USA. DNR
provider details.
1,285 patient

1 year

Observation without
intervention

Assess
adherence to
opioid CPGs

NR

Practice patterns from
medical records (e.g.,
TA, UDT, pain
assessment)

Refer to Table 6 on prevalence of guideline concordant
care.

Lange
(2015)

67 PCPs (MD
=53; NP=7;
Resident=7). 3
PC clinics in MA,
USA. 1,546
patients

Sept 2011
to Aug
2012

Observation without
intervention

Assess
adherence to
CPGs

N/A

Practice patterns from
medical records (e.g.,
TA, UDT)

Refer to Table 6 on prevalence of guideline concordant
care.
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Study

Sample

Duration

Intervention

Intervention
Focus

Attrition
(%)

Outcomes

Results

Lum
(2011)

106 PCPs
(NP=19; PA=7;
Physician=80) at
10 HIV clinics
across US.

Morasco
(2010)

Providers at VA
hospitals across
Pacific
Northwest.
5,814 patient
EMRs

12mo

Observation without
intervention

Differential
adherence to
CPGs among
those with
and without
SUD

NR

Practice patterns from
medical records (e.g.,
TA, UDT)

Refer to Table 6 on prevalence of guideline concordant
care.
Patients with SUD were more likely to have had a
mental health appointment (29.7% versus 17.2%,
OR=1.49, 95%CI: 1.26–1.77) or UDT (47.0% versus
18.2%, OR=3.53, 95%CI: 3.06–4.06).

Sekhon et
al. (2013)

DNR provider
characteristics.
Random sample
of 797 CNCP
patients from VA
hospitals.

1-year
period
(Jul 2009
to Aug
2010).

Observation without
intervention

Assess
compliance
with CPGs

NR

Practice patterns from
medical records (e.g.,
TA, UDT).

Refer to Table 6 on prevalence of guideline concordant
care.
10% had MEDD ≥ 200 mg/day. 28.2% with positive
UDT engaged in discussion about discontinuation.

Note. AD = Academic Detailing; APN = Advanced Practice Nurse; CNCP = Chronic Non-Cancer Pain; CPG = Clinical Practice Guideline; COT =
Chronic Opioid Therapy; DNR = Did Not Report; EMR = Emergency Medical Record; FM = Family Medicine; KP50 = Know Pain 50; MD = Medical
Doctorate; MEDD = Morphine Equivalent Daily Dose; N/A = Not Applicable; NR = Not Reported; PA = Physician Assistant; PCP = Primary Care
Provider; PDMP = Prescription Drug Monitoring Program; SUD = Substance Use Disorder; TA = Treatment Agreement; UDT = Urine Drug Test.
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Appendix L
Table 8
Risk of Bias Ratings for Observational Cohort Studies with an Intervention (Yes, No, Unclear)
First
author
(year)

Was the
intervention
delivered in
a
standardized
manner?

Was
exposure
measured
in
reliable
and valid
manner?

Were
confounding
factors
identified?

Were
strategies
to deal
with
confounds
stated?

Were
participants
free of
outcome at
start of
study?

Were
outcomes
measured
in
reliable
and valid
way?

Was
followup time
reported
and
sufficient
for
outcomes
to occur?

Was
follow-up
completed?
If not,
were
reasons for
attrition
stated and
explored?

Were
strategies
used to
address
incomplete
follow-up?

Were
appropriate
statistical
analyses
used?

No

Unclear

Yes

Unclear

No

Unclear

Yes

No

No

No

Unclear

No

Unclear

Unclear

No

No

Yes

Unclear

Unclear

no

Brown
(2011)

No

Unclear

Yes

No

No

Yes

Yes

No

No

No

Canada
(2014)

Unclear

No

No

No

No

Yes

Yes

No

No

No

Chen
(2016)

No

No

Yes

No

No

Yes

Yes

Unclear

No

No

Cox
(2018)

No

No

Yes

No

Yes

Yes

Yes

Yes

NA

No

Donovan
(2016)

Yes

No

Yes

No

No

Yes

Yes

Yes

No

Yes

Downes
(2018)

Unclear

No

No

No

Unclear

Unclear

Yes

N/A

No

No

Jacobs
(2016)

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No

Regunath
(2016)

Unclear

No

Yes

No

No

Unclear

NA

NA

No

No

Roth
(2008)

Unclear

Unclear

Yes

No

No

No

NA

NA

NA

No

Saunders
(2015)

No

Yes

Yes

Unclear

No

Yes

Yes

NA

No

Unclear

Srivastava
(2012)

Unclear

Unclear

Yes

Yes

No

Unclear

Yes

Yes

Yes

No

Westanmo
(2015)

No

No

No

No

No

Yes

Yes

No

No

No

Alford
(2016)
Anderson
(2016)
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First
author
(year)

Zaman
(2018)
Zisblatt
(2017)

Was the
intervention
delivered in
a
standardized
manner?

Was
exposure
measured
in
reliable
and valid
manner?

Were
confounding
factors
identified?

Were
strategies
to deal
with
confounds
stated?

Were
participants
free of
outcome at
start of
study?

Were
outcomes
measured
in
reliable
and valid
way?

Was
followup time
reported
and
sufficient
for
outcomes
to occur?

Was
follow-up
completed?
If not,
were
reasons for
attrition
stated and
explored?

Were
strategies
used to
address
incomplete
follow-up?

Were
appropriate
statistical
analyses
used?

Yes

Unclear

Yes

Unclear

Yes

Yes

Yes

Yes

Yes

Yes

Unclear

Unclear

Yes

No

No

No

Unclear

No

No

No
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Appendix M
Table 9
Characteristics of included studies for RCTs and other controlled studies.
Study

Design

Sample

Randomized Controlled Trials
Corson
2-group RCT
42 PCPs (20
(2010)
Duration: 12Intervention)
months
and 365 CNCP
patients.

Liebschutz
(2017)

Cluster RCT.
Duration: 12month

Midmer
(2006)

2-group RCT
Duration: 10weeks

Quanbeck
(2018)

2-group
randomized
matched-pairs
Duration:

53PC clinics (25
intervention)
and 985 patients
(586
intervention)
receiving longterm opioid
therapy.

88 GPs (44
intervention)
recruited from
CMEs.
8 FM clinics (4
intervention) in
the UWHealth
system.

Intervention

Control

Attrition
(%)

Outcomes

Results

Assistant with
Pain Treatment
(APT). Device
that provides
PCPs with
information to
enhance
guideline care.

TAU

NR

Delivery of guidelineconcordant care.
Secondary outcome:
Patient’s variables associated
with documented guideline
adherence.

Rates of guideline concordant care varied (i.e., pain
measured quantitatively in 73% of cases while side
effects were addressed in 17% of cases). No significant
between group differences observed in guideline
concordant care (overall concordance 61.2% APT vs.
55.2% TAU; d = 0.17†; 95%CI -0.04 – 0.37).

OPCARE
intervention
(nurse case
management,
electronic
registry,
academic
detailing, and
electronic
decision tools)
10-week
workshop and
e-mail case
discussion.

Electronic
decision tool

NR

Adherence to opioid therapy
monitoring; 2+ early refills;
documentation of guidelinebased care
Secondary outcome: 1)
Opioids discontinuation. 2)
Patient with a10% reduction
in MEDD.

Patients in the intervention group were more likely
than controls to: a) receive guideline-concordant care
(AOR: 6.0; 95%CI: 3.6-10.2), b) have a TA (AOR:
11.9, 95%CI: 4.4-32.2), c) undergo ≥1 UDT (AOR:
3.0, 95%CI: 1.8-5.0), d) have a 10% reduction in dose
or opioid discontinued (AOR: 1.6, 95%CI: 1.3-2.1;
p<0.001). No difference in odds of refill between
groups (AOR: 1.1, 95%CI: 0.7-1.8).

Self-reported prescribing
behaviour (e.g., treatment
contracting, tapering) over
the 3-months.

No between group differences observed. Both groups
reported greater use of treatment contracts postworkshop.

Training on
opioid
guidelines
through: audit
and feedback,
academic

No
intervention

Feasibility, acceptability and
effectiveness of intervention,
including prescribing volume
(MEDD), rates of treatment
agreements, urine drug tests,
mental health screening, and

Between-group improvements in the proportion of
patients with mental health screens, TAs, UDTs, and
opioid-benzodiazepine co-prescribing were observed at
6-months. Between group reduction in MEDD was
observed at 12 months. Within-group familiarity with

10-week
workshop.

22 (20%)

NR
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Study

Design

Sample

6-month
intervention
and 6-month
follow-up
Sullivan
(2006)

2-group RCT
Duration: 3months

Trudeau
(2017)

2-group RCT
Duration: 1month with 3month followup (4-months
total)

Intervention

Control

Attrition
(%)

detailing, and
external
facilitation.

Outcomes

Results

benzodiazepine coprescribing.

opioid prescribing guidelines improved post
intervention.

45 Internal
medicine
residents and
attendings (22
intervention).

2h training on a
shared-decision
making model
for opioid
treatments.

Written
educational
materials.

NR

Physician satisfaction
including: subscales on
relationship quality,
appropriate use of time,
completion of patient
treatment agreements, rate of
methadone prescribing, and
change in care of patients
with CNCP.

Physicians in the intervention group reported greater
overall satisfaction (d = 0.72†; 95%CI 0.12-1.32),
satisfaction with relationship quality (d = 0.44; 95%CI
-0.15-1.03), and appropriate use of time (d = 0.61;
95%CI 0.01-1.20). Physicians in the intervention group
were more likely to complete patient care agreements
(d = 1.23†; 95%CI 0.07-2.39), and make changes to
patient care-plans (d = 1.7, 95%CI 0.79-2.62).
Physicians were more likely to prescribe methadone (d
= 0.66†; 95%CI 0.06-1.26) and set functional goals (d
= 1.02†; 95%CI 0.40-1.64).

238 PCPs
(122
intervention)

Interactive CE
program
which includes:
case-based,
interactive
standardized
patient
simulation.

Traditional
online CE
program

NR

Change in clinician
knowledge, attitudes, and
behaviors related to opioid
prescribing.
Secondary Outcome:
Change in confidence and
reluctance to opioid
prescribing

No time-by-condition differences for primary
outcomes. Knowledge (Control d = 0.53; Experimental
d = 0.37), discomfort prescribing (Control d = 0.40;
Experimental d = 0.32), reluctance to prescribe
(Control d = 0.34; Experimental d = 0.31), and
implementation of recommended practice (Control d =
0.39; Experimental d = 0.17) improved in both groups
from baseline to 4-months.

Project ECHO
videoconferenc
e sessions on
knowledge and
quality of pain
care.

PCPs who
were not
chosen to
participate in
the
intervention.

NR

PCP Knowledge, attitudes,
beliefs and quality of pain
care.
Secondary outcome: Impact
on pain treatment, & faculty
and provider focus groups.

Relative to controls, providers in the intervention had
improvement in: 1) pain-related knowledge (d = 1.35;
95%CI 0.38-2.32); 2) self-reported use of TAs; 3) selfefficacy; 4) concern over addiction; 5) appropriate
referrals to other specialties; and 6) decrease in opioid
prescribing (d = 0.41†; 95%CI 0.34 - 0.48).

Recruitment:
hospitals,
professional
newsletters and
pain
conferences.

Non-Randomized, controlled trials
Anderson
QuaziTwenty (20)
(2017)
experimental
PCPs (10
study.
intervention)
Duration: 12from health
months
centers in CT
and AZ, USA.
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Study

Design

Sample

Intervention

Control

Bautista
(2017)

Case control
study.

674 encounters
coded for 66
patients (22
cases).

Cases: Patients
with an
escalation in
dose of >30mg
MEDD over 1year period.

Patients who
did not
experience
dose
escalation.

Cardarelli
(2018)

Quasiexperimental
with nested
case-control
Duration: 12months

949
participants
accessed the
various
activities.

54 family
medicine
physicians who
did not
participate in
CAIPEC.

Jamison
(2015)

Prospective
controlled
trial.
Duration: 1
year.

Fifty-six (56)
PCPs and 253
chronic pain
patients.

CAIPEC: a
multi-modal
approach to
deliver
educational
activities on
safe
prescribing.
(Specialists;
n=33) received
monthly patient
reports (e.g.,
pain, mood,
activity, opioid
compliance).

(Generalists;
n=23) did not
receive
monthly
reports.

Attrition
(%)
NR

Outcomes

Results

Encounter-type (i.e., phone,
e-mail, in-person) and opioid
dose.

Dose increases were significantly less likely for
telephone (OR 0.18, 95% CI 0.11–0.28) and e-mail
(OR 0.23,95% CI 0.12–0.47) encounters compared to
face-face encounters; documentation of prescribing
rationale was significantly more likely
for e-mail (OR 5.06, 95% CI 1.87–13.72) and less
likely for telephone (OR 0.30, 95% CI 0.18–0.51).

NR

Opioid prescribing practices,
including knowledge,
intention to change practice
and confidence prescribing.

Relative to control, intervention resulted in
improvement in knowledge (d = 0.39†; 95%CI 0.11 0.66), and confidence assessing risk of misuse,
recognize signs of aberrant behaviour and managing
chronic pain with opioids.

11.9%

Opioid misuse.
Secondary outcome: Selfreport self-efficacy. Practice
patterns (e.g. adoption of risk
assessment, monitoring of
compliance, and specialty
support).

Between-group improvement in comfort prescribing
opioids and perceived ability to detect misuse favoring
the intervention. No overall between-group differences
in opioid practices or beliefs.
Monthly monitoring of compliance had the greatest
effect in improving patient compliance with opioids.

Note: † = Effect size calculated from raw data according to recommendations;75 AOR= Adjusted Odds Ratio; ARR = Adjusted Relative Risk;
CAIPEC = Central Appalachia Interprofessional Pain Education Collaborative; CE = Continuing Education; CNCP = Chronic Non-Cancer Pain;
MEDD = Morphine Equivalent Daily Dose; MD = Mean Difference; OR = Odds Ratio; PCP = Primary Care Provider; TA = Treatment
Agreement; TAU = Treatment as Usual; UDT = Urine Drug Test
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Appendix N
Table 10
Risk of Bias Ratings for Controlled Studies

Author

Random Sequence
Generation
(Randomization
should produce
comparable groups)

Allocation
Concealment
(intervention
assignment
could not
logically be
determined in
advance)

Blinding of
participants and
personnel
(participants,
experimenters)

Blinding
or
outcome
assessor

Attrition bias
(assessment
made for each
main outcome)

N/A

N/A

N/A

N/A

Randomized Designs
Corson
(2011)
Liebschutz
(2017)
Midmer
(2006)
Quanbeck
(2018)
Sullivan
(2006)
Trudeau
(2017)
Anderson
(2017)
[Quazi Exp.)

N/A

N/A

Bautista
(2017)
[case control]

N/A

N/A

Non-Randomized Designs
N/A

N/A
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reporting
(State how
possibility of
selective
reporting was
examined)

Other
sources of
bias
(important
concerns)
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Author

Cardarelli
(2018)
[Quazi-exp/nested CC]

Random Sequence
Generation
(Randomization
should produce
comparable groups)
N/A

Allocation
Concealment
(intervention
assignment
could not
logically be
determined in
advance)
N/A

Blinding of
participants and
personnel
(participants,
experimenters)

Blinding
or
outcome
assessor

N/A

N/A

Jamison
(2015)

Note.

= low risk;

= high risk; � = unclear
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Appendix O
Table 11
Interventions to Influence Opioid Prescribing
Intervention Type

Provider Factor
Targeted
Knowledge

Strategies

Evidence for Change in Practice

Confidence

Continuing medical
education, dissemination of
guidelines, workshops.

Knowledge: SCI: Improved132,135,136,140 No Effect138 NRCI:
Improved148 RCT: No-effect145
Self-Efficacy: SCI: Improved53,137 NRCI: Improved148
Beliefs: SCI: Improved139
CPG practices: SCI: Improved122,132,140 No Effect134 RCT: No
Effect143

Knowledge: Low
Self-Efficacy: Low
CPGs: Very-low

Audit and
feedback.

Cognitive Biases

Pharmacist audit and
feedback

CPG practices: SCI: Improved121,126,131 NRCI: No Effect149

CPGs: Low

Decision support
systems

Cognitive biases

Decision support tools,
electronic charting
environments

CPG practices: SCI: Improved117,133

CPGs: Low

Shared-decision
making

Concern for patient,
concern for
profession, cognitive
biases

Training of interpersonal
dynamics

CPG practices: RCT: Improved150

CPGs: Low

Interprofessional
support

Knowledge, selfefficacy, cognitive
biases

Project ECHO

Knowledge and CPG practices: NRCI: Improvement147

Low

Multi-faceted

Variable

Audit and feedback,
interprofessional support,
education, decision support
tools, case management,
shared decision making.

Knowledge: SCI: Improved119
Knowledge: Low
CPG practices: SCI: Improved119 RCT: Improved142,144 RCT: No CPGs: Medium
Effect141

Education
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Note. CNCP = Chronic Non-Cancer Pain; NRCI = Non-Randomized Controlled Interventions; RCT = Randomized Controlled Trials; SCI = Singly Cohort studies with
an Intervention.
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Appendix P
List of Abbreviations
AMTB = Aberrant Medication Taking Behaviour
CASP = Critical Appraisal Skills Programme
CERQual = Confidence in the Evidence from Qualitative Reviews
CLARITY = Clinical Advances Through Research and Information Translation
CME = Continuing Medical Education
CNCP = Chronic Non-Cancer Pain
CPG = Clinical Practice Guideline
ECHO = Extension of Community Healthcare Outcomes
ED = Emergency Department
EMR = Emergency Medical Record
GRADE = Grades of Recommendations, Assessment, Development, and Evaluation
HCP = Healthcare Provider
MEDD = Morphine Equivalence Daily Dose
n = Number of Participants Reporting
PCP = Primary Care Provider
PDMP = Prescription Drug Monitoring Program
RCT = Randomized Controlled Trial
SD = Standard Deviation
SS = Scaled Score
TA = Treatment Agreement
UDT = Urine Drug Test
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