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Abstract
Background

Efforts to maximize the impact of healthcare improvement interventions are hampered when intervention compo-

nents are not well defined or described, precluding the ability to understand how and why interventions are

expected to work.

Method
We partnered with two organizations delivering province-wide quality improvement interventions to establish how

they envisaged their interventions lead to change (their underlying causal assumptions) and to identify active ingre-

dients (behavior change techniques [BCTs]). The interventions assessed were an audit and feedback report and an

academic detailing program. Both focused on supporting safer opioid prescribing in primary care in Ontario,

Canada. Data collection involved semi-structured interviews with intervention developers (n= 8) and a content

analysis of intervention documents. Analyses unpacked and articulated how the interventions were intended to

achieve change and how this was operationalized.

Results:
Developers anticipated that the feedback report would provide physicians with a clear understanding of their own

prescribing patterns in comparison to others. In the feedback report, we found an emphasis on BCTs consistent

with that assumption ( feedback on behavior; social comparison). The detailing was designed to provide tailored sup-

port to enable physicians to overcome barriers to change and to gradually enact specific practice changes for
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patients based on improved communication. In the detailing materials, we found an emphasis on instructions on how
to perform the behavior, for a range of behaviors (e.g., tapering opioids, treating opioid use disorder). The materials

were supplemented by detailer-enacted BCTs (e.g., social support [practical]; goal setting [behavior]; review behavioral
goal[s]).

Conclusions
The interventions included a small range of BCTs addressing various clinical behaviors. This work provides a meth-

odological example of how to apply a behavioral lens to surface the active ingredients, target clinical behaviors, and

causal assumptions of existing large-scale improvement interventions that could be applied in other contexts to

optimize effectiveness and facilitate scale and spread.

Plain Language Summary: What is already known about the topic?: The causal assumptions and key components of

implementation interventions are often not well described, which limits the influence of implementation science on

implementation practice. What does this paper add?: This work provides an approach for surfacing the causal assumptions

from intervention developers (through interviews with eight participants) and active ingredients from intervention mate-

rials, focusing on two real-world interventions already delivered at scale and designed to promote safer opioid prescrib-

ing. The analysis provides a comprehensive intervention description and reveals the extent to which final interventions

align with developers’ intentions. What are the implications for practice, research, or policy?: The findings provide a founda-

tion for future work which will describe the effectiveness of these interventions (alone and in combination) and explore

whether they achieve change in the intended ways, thereby providing an example of a more fulsome intervention evalu-

ation. More broadly, our methods can be used by implementation practitioners to review and reflect on their intervention

development process and support comprehensive intervention descriptions.

Keywords
intervention description, causal assumptions, behavior change techniques, process evaluation, audit and feedback,

academic detailing/educational outreach, opioid prescribing

Introduction
There is considerable variation in the effectiveness of health-
care quality improvement (QI) interventions (Flodgren et al.,
2019; Forsetlund et al., 2021; Ivers et al., 2012; O’Brien
et al., 2007; Pantoja et al., 2019). Understanding the
source and nature of variation is challenging when details
about component parts are not comprehensively described
(Powell et al., 2019; Proctor et al., 2013). This lack of
detail limits the application of implementation science to
implementation practice (i.e., deployment of real-world QI
interventions) (Westerlund et al., 2019) and undermines
efforts to optimize intervention effectiveness.

Specifying how an intervention is anticipated to lead to
desired changes (i.e., the underlying causal assumptions)
and fully describing intervention components can help to
make implicit assumptions explicit and identify any weak-
nesses or inconsistencies in the causal logic (Davidoff
et al., 2015; Moore et al., 2015). Such insights are
central to understanding whether, where, and how to
adjust interventions to improve effectiveness. Behavioral
science approaches have proven valuable in achieving
these aims in several key ways: (1) by systematizing the
identification of intervention active ingredients and clinical
behaviors targeted for change (Mc Sharry et al., 2016); (2)
by providing a theoretical basis to support elucidation of
barriers to and enablers of target behaviors (Patey et al.,

2012); and (3) by demonstrating ways in which the
mechanisms of change can be better understood (Curran
et al., 2013; Steinmo et al., 2015).

In Ontario, Canada, QI organizations have implemented
large-scale interventions to support safer opioid prescrib-
ing in primary care, in response to rising opioid-related
morbidity and mortality (Gomes et al., 2014; Spooner
et al., 2016). Amongst these is an audit and feedback
report (AF) led by Ontario Health, the provincial agency
designed to modernize Ontario’s healthcare system to
ensure that residents receive the best possible patient-
centered care. Another is an academic detailing (AD)
service led by the Centre for Effective Practice, an inde-
pendent not-for-profit organization supporting QI in
primary care. These initiatives are understood to have the
greatest reach in the Province, and with existing large
investments by the Province, are likely to only continue
and expand. Both AF and AD are effective interventions,
but it is unclear how to maximize their effectiveness
(Ivers et al., 2012; O’Brien et al., 2007). In partnership
with Ontario Health and the Centre for Effective
Practice, our team are conducting (i) a quasi-experimental
quantitative evaluation of the impact of these interventions
on opioid prescribing and (ii) a mixed method process
evaluation to identify active ingredients and causal
assumptions, and assess fidelity, perceived impact, and
underlying mechanism(s) of action. Here, we unpack the
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design and development of these two large-scale real-
world implementation interventions. Our specific objec-
tives were to:

1. Understand how implementation practitioners envi-
saged that their interventions would lead to desired
changes in practice (i.e., their underlying causal
assumptions).

2. Delineate how these expectations were operationalized
by identifying and mapping the embedded behavior
change techniques (i.e., the active ingredients) to tar-
geted clinical behaviors.

Method
Our methods were informed by the UK Medical Research
Council process evaluation guidance (Moore et al., 2015).
This project was approved by the Ottawa Health Science
Network Research Ethics Board at the Ottawa Hospital
Research Institute (20180885-01H). The study was also for-
mally reviewed by institutional authorities at Women’s
College Hospital and was deemed not to require Research
Ethics Board approval. This study is reported in accordance
with the COnsolidated Criteria for REporting Qualitative
Research (COREQ) Checklist (Tong et al., 2007)
(Supplement 1). Further Supplemental Materials include
methods and results supplements.

Design
We conducted semi-structured one-to-one qualitative tele-
phone interviews with those involved in designing the
interventions and examined all associated intervention
documents.

Interventions
AF: This report provides primary care physicians with
information about their practice via email every 6
months. Physicians’ performance is compared to their
peers and their own past performance. Indicators are
reported in aggregate, i.e., the percentage of the physicians’
patients receiving specific items of care per month. Peer
comparators included the percentage of patients receiving
these items of care locally and across the Province.
“Change ideas” are included, providing links to educa-
tional resources and practice-based tools to support QI.
At the end of 2017, four opioid prescribing indicators per-
taining to non-palliative care patients were added to the
report. These comprised monthly percentages of patients
dispensed (i) an opioid prescription; (ii) a new opioid pre-
scription; (iii) an opioid and benzodiazepine; and (iv) at
least one high-dose opioid of >90 mg morphine equiva-
lents per day. Over 3,000 physicians received this report
in 2019.

AD: This service provides physicians with up to three
educational outreach visits to their own practice by a
trained pharmacist, focused on safer opioid prescribing
and appropriate management of chronic noncancer pain
(CNCP). Each visit centers on a specific subtopic: caring
for patients on opioid therapy (opioid tapering/rotation);
caring for patients with CNCP (non-pharmacological ther-
apies/pharmacological alternatives to opioids/trialing
opioids); and caring for patients with opioid use disorder
(screening, naloxone treatment, additional supports). For
each visit, detailers have a range of evidence-based docu-
ments they can use to support their discussions, including
step-by-step guides for specific actions, screening tools,
patient handouts, and lists of local resources. The AD is
not a case consult service (i.e., not intended to provide phy-
sicians with recommendations about individual patients in
their care) but provides educational support for broader cat-
egories of patients. Five hundred physicians received visits
in 2019.

Data Collection and Analysis
Interviews

The intervention developers facilitated the recruitment
of key individuals involved in development by providing
a list of their names and email addresses. Author NMc
(PhD trained, experienced in interviewing, and who identi-
fies as a woman) invited these individuals to take part and
conducted the interviews. Verbal consent was obtained.
The interviewer had met some of the interviewees previ-
ously. An interview guide was developed for each inter-
vention covering content development, targeted clinical
behaviors, and how the developers envisaged that the
active ingredients in the interventions would support
these behaviors. The guide was updated following a pilot
interview. Interviews were audio-recorded and then tran-
scribed verbatim by an external third party. No field
notes were made.

NVivo 11 (QSR International) software was used to
facilitate data analysis. Transcripts were analyzed using
the codebook approach to thematic analysis (Braun &
Clarke, 2020a, 2020b). This involves coding (assigning
descriptive labels to meaningful units of text) (Braun &
Clarke, 2006; Gale et al., 2013) and theme generation (con-
sidering how different codes may combine to form patterns
of shared meaning) (Braun & Clarke, 2020b). An initial
coding framework was developed, and two researchers
(NMc and CL) independently applied it to the first two
transcripts, refined it, and then applied it to the remaining
transcripts. Coding discrepancies were resolved by discus-
sion. Theme development involved an iterative process
whereby one researcher (NMc) generated themes that
were discussed regularly with the second researcher (CL)
and then the wider team. Saturation was less relevant
since we spoke to all who led intervention development.
Transcripts were not returned to participants. Preliminary
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results were discussed with leaders from each organization
separately to ensure the results resonated with their
experience.

Document Review
Intervention documents from Ontario Health com-

prised a sample AF report containing mock data.
Materials from the Centre for Effective Practice included
any document used during an AD visit. Documents were
coded by two independent coders (NMc and CL) to iden-
tify active ingredients using the Behaviour Change
Techniques Taxonomy version 1 (BCTTv1) (Michie
et al., 2013) and informed by current methodological lit-
erature on BCT coding (Black et al., 2019). NVivo 11 was
again used to facilitate analysis. Coding involved identi-
fying each separate instance of a BCT and specifying
the corresponding behavior addressed by the BCT.
Coding was achieved using definitions and examples
from the published taxonomy, supplemented with a
coding manual to track decision rules and help achieve
coding consistency. Coding discrepancies were resolved
either by discussion or the involvement of a third
researcher (JP). Frequencies of BCTs and behaviors
were calculated and input into https://rawgraphs.io/ to
create alluvial diagrams, which support visualization of
frequencies and relationships between entities.

Results
Eight interviews (23–57 min) were conducted between
March and May 2019. Interviewees had differing experi-
ences: either clinical, leadership, health informatics,
project management, and/or QI. AF developers (n= 5)
had a range of roles from report development to distribu-
tion and provided clinical expertise, data analytic expertise,
QI expertise, or senior leadership oversight. AD developer
(n= 3) roles included topic selection, developing key mes-
sages and materials, developing detailer training, providing
detailer support, and strategic oversight. None were detai-
lers themselves. One AF report and 21 documents used in
academic detailing were coded. The results are presented
by intervention.

AF Intervention
Causal Assumptions

AF developers envisioned that the report would enable
practice change amongst physicians in five ways (Table 1).
In addition, the report was explicitly designed to prevent
unintended behavior change.

Encouraging Understanding of Data and Reflection on
Practice. Interviewees primarily emphasized that their key
intention was to support physicians to understand their
practice data and to encourage reflection on this data as a
foundation for behavior change. Providing physicians
with their own prescribing data was considered essential

to help them understand their own practice patterns over
time. The report was purposefully designed to encourage
reflection. For example, reflective questions were included
(e.g., “How can I reflect on my opioid prescribing patterns
in my practice? [page 10]").

Shaping Knowledge of Appropriate Practices and
Available Supports. Participants anticipated that physicians
may have knowledge gaps regarding the appropriate use
of opioids and the ways in which their practice could poten-
tially align better with evidence-based guidelines. Therefore,
AF developers intended to shape physicians’ knowledge of
current guidelines and the available resources, supports, and
continuing professional development (CPD) opportunities
for helping to optimize practice.

Supporting Prioritization for Specific Patients. The AF
report provided aggregate rather than patient-level data, but
participants stated that the report should support physicians
to prioritize their actions by encouraging the identification
of patients who might benefit most from reassessment. To
facilitate prioritization, the number of patients prescribed
opioids by the physicians themselves was reported separ-
ately from those prescribed for their patients by other pro-
fessionals. The “change ideas” page was also designed to
focus on prescribing by physicians themselves, including
guidance on how to identify patients using their EMR
system. This was described as a key strategy to support
actionability in terms of case finding as a prerequisite for
changing clinical behaviors (e.g., introducing tapering),
and was thought to increase trust in the data. However,
the potential for tension caused by highlighting the pre-
scribing of others was acknowledged. The report was one
of the only sources of information on this for physicians,
and the amount of prescribing by others can be relatively
high. This may frustrate physicians due to the potential
safety issues for their patients. In Ontario, it can be diffi-
cult or impossible to identify which specific patients
receive prescriptions from others, which explains the
approach of prioritizing action related to a physician’s
own prescribing.

Facilitating Subsequent Enactment of Direct Clinical
Behaviors. Some participants discussed their intent to
change clinical behavior after the physician had reflected,
reviewed the supports available, and prioritized their
actions. The most discussed behavior was tapering
opioids. Others mentioned were de-prescribing benzodia-
zepines for patients currently prescribed both opioids and
benzodiazepines, as well as broader behaviors, such as
altering pain management, improving opioid prescribing,
and reducing opioid initiation.

Supporting Connections to Other QI Tools. Developers
intended that physicians respond to the “change ideas” by
mapping out the steps in their care process for patients with
CNCP; identifying where there are opportunities for
improvement; pursuing the practice supports outlined;
and following up with patients to enact changes where
appropriate. However, participants also acknowledged
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Table 1
Audit and Feedback—Supporting Quotes/Examples for Causal Assumptions and Active Ingredients

Causal assumptions—key themes Quotes

Encouraging understanding of data and reflection

on practice

We also included, right on those indicator pages beside the graph, some

kind of reflective questions… we had hoped that by posing the right

questions we would start that process of reflecting and getting

curious about the data. (OH-01)

Shaping knowledge of appropriate practices and

available supports

I think we also know that there’s a little bit, somewhat I understand, of

a knowledge gap in how do I prescribe opioids for certain situations?

So, I think the other part for me is to point them to these existing

resources to help I guess fill in that gap that physicians may have.

(OH-02)

Supporting prioritization for specific patients The first step is always to better understand whether or not those

numbers are right and how you can figure out which patients they

are… that first QI one is usually around making some sort of list of

patients or understanding who it is and then fanning out from there.

(OH-03)

Facilitating subsequent enactment of direct clinical

behaviors

They can actually look into the EMR, understand who those people are,

and start thinking about do they start tapering. (OH-02)

Supporting connections to other QI tools Identifying where in your process or where in your clinical workflow is

there an opportunity to make a change … identifying or taking

advantage of either a local or provincial-based support. (OH-01)

Preventing unintended behavior change The most important thing when physicians got this report is that they

did not all of a sudden take action like cancelling that patient, i.e.,

getting rid of that patient as a member of their panel. They didn’t all

of a sudden stop giving them the medications, that in fact this report

was not intended to do that… So, that was almost more important

or as important as what we wanted them to do with the report.

(OH-04)

Active ingredients—BCT labels and descriptionsa BCTexamples and behaviors addressed

Feedback on behavior: Monitor and provide informative or

evaluative feedback on the performance of the behavior (e.g.,

form, frequency, duration, intensity)

Number of my patients with a high-dose opioid >90 mg MEQ daily

within the last 6 months By Me: 21. (OH report page 9)

Behavior: Prescribing high-dose opioids

Social comparison: Draw attention to others’ performance to

allow comparison with the person’s own performance

My group and LHIN percentages are 4.2% and 4.0%, respectively.

(OH report page 7)

Behavior: Initiating new opioid prescriptions

Credible source: Present verbal or visual communication from a

credible source in favor of or against the behavior

The expert perspective is that opioids and benzodiazepines should

very rarely be prescribed together (1). (OH report page 8)

Behavior: Prescribing opioids and benzodiazepines

Information about health consequences: Provide information (e.g.,

written, verbal, visual) about the health consequences of

performing the behavior

Moderate quality evidence suggests a dose-dependent increase in

risk as the prescribed dose of opioids increases. Some patients

may gain important benefit at a dose of more than 90 mg MEQ

daily (1). (OH report page 9)

Behavior: Prescribing high-dose opioids

Instruction on how to perform the behavior: Advise or agree on

how to perform the behavior

Run a search in the electronic medical record (EMR) to verify my

data and to identify a list of patients being prescribed opioids by

me… Where can I access EMR queries to generate a list of my

patients being prescribed an opioid? AFHTO: Opioid Query. (OH

report page 10)

Behavior: Identifying patients prescribed opioids

Problem-solving: Analyze, or prompt the person to analyze,

factors influencing the behavior and generate or select

strategies that include overcoming barriers and/or increasing

facilitators

Identify patients who have a clear clinical indication for tapering,

and if appropriate, initiate tapering according to the

recommended guidelines. Do not abruptly discontinue the use of

opioids but rather seek help through one or more of the

supports listed below when dealing with a challenging case

(Resources: CEP Opioid Tapering Template; RXFiles Opioid

(Continued)
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that although the report supports access to further QI
opportunities, physicians routinely find it difficult to find
time to reflect on their practice and pursue such activities,
which would limit the changes that could be achieved with
the materials provided by this intervention.

Preventing Unintended Clinical Behavior Change.
Developers emphasized that the report should not encour-
age physicians to stop seeing patients on opioids or stop
providing opioids. Participants stressed the challenges in
delivering AF that encourages reduced prescribing where
clinically appropriate but also discourages abrupt with-
drawal which can harm patients. Since there is no appropri-
ate target to aim for, they did not want to use comparator
data as a goal, although Ontario averages were still pro-
vided. Specific features were embedded in the report to
try and reduce the likelihood of unintended consequences
and explicit target setting. For example, on the indicator
summary page, the information on opioid prescribing
was physically separated from other report indicators,
and did not include the percentile rankings or color
coding used to indicate priorities for practice improvement.
Efforts were also made to use nonjudgemental language to
discourage stopping of all opioids and target setting, to be
supportive of opioid prescribing where clinically appropri-
ate, and to encourage reflection and accessing supports
before making changes.

Active Ingredients
Table 1 defines each BCT identified in the AF report

and provides examples. Figure 1 displays the frequency
of coding of each BCT and the frequency of each corre-
sponding behavior addressed. We coded seven BCTs
(problem-solving; credible source; information about
health consequences; feedback on behavior; social com-
parison; instruction on how to perform the behavior; and
social support [practical]). These BCTs addressed six
clinical behaviors: tapering opioids; prescribing opioids
and benzodiazepines; prescribing high-dose opioids;

prescribing opioids; initiating new opioid prescriptions;
and identifying patients prescribed opioids.

Social comparison and feedback on behavior were the
most often-coded BCTs (34 and 20 instances, respect-
ively). Prescribing of high-dose opioids and prescribing
of opioids and benzodiazepines were the most
often-addressed behaviors (17 instances each); these
were addressed mainly by social comparison and feed-
back on behavior but were also reinforced with informa-
tion about health consequences and a credible source.
Problem-solving, social support (practical), and instruc-
tion on how to perform the behavior were used once and
addressed the behaviors “identifying patients prescribed
opioids” and “tapering opioids.”

Some report content did not contain any BCTs but
focused more broadly on shaping knowledge and was
coded separately by creating and assigning “non-BCT”
codes. There were eight instances of this coding,
focused on shaping the knowledge of CPD programs;
guidelines; provincial/local resources, programs, or sup-
ports; opioid treatment agreements; and provincial infor-
mation for patients.

Intent Versus Operationalization. Six of the seven
BCTs coded could also be identified from the interviews.
Participants did not discuss problem-solving, which was
coded once. No new BCTs were identified in the inter-
views which were not already identified in the report.

AD Intervention
Causal Assumptions

AD developers intended that the detailing would enable
practice change amongst physicians in five ways (Table 2).
In addition, detailers were explicitly supported to reframe
patient-specific questions to focus on broader examples.

Providing a Set Structure While Encouraging Tailoring
of Content. Participants noted that detailers should follow a
set structure. The first visit was to focus on introductions
and rapport building, followed by a content introduction

Table 1
(Continued)

Active ingredients—BCT labels and descriptionsa BCTexamples and behaviors addressed

tapering template). (OH report page 11)

Behavior: Tapering opioids
Social support (practical): Advise on, arrange, or provide practical

help (e.g., from friends, relatives, colleagues, “buddies” or staff)

for performance of the behavior

Who can help me make these lists?

• OntarioMD Peer Leaders, EMR Practice Enhancement

Consultants, and/or Practice Advisors

• For Family Health Teams: Quality Improvement Decision

Support Specialists

• My office administrative staff. (OH report page 10)

Behavior: Identifying patients prescribed opioids

Note. AFHTO=Association of Family Health Teams of Ontario; BCT= behavior change technique; CEP=Centre for Effective Practice; EMR= electronic

medical record; LHIN= Local Health Integration Network; MEQ=morphine equivalent; OH=Ontario Health; QI= quality improvement.
aLabels and definitions taken from BCT Taxonomy v1 report (Michie et al., 2013).
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and a needs assessment. The conversation should align
with pre-set key messages and be interactive and respon-
sive to physicians’ concerns, whilst providing a mix of
education and support and incorporating the materials pro-
vided. The detailer closes the session by summarizing the
discussion and supporting the physician to reflect on how
they will change. Subsequent visits should follow the
same structure, building on previous conversations and
asking about discussed changes.

Whilst this structure guides the visit, developers empha-
sized there is no “typical visit” because the content should

be tailored. Detailers were trained to be flexible and to
tailor their support to the specific needs of each physician
rather than trying to cover all material. Each conversation
should focus on areas where physicians may be facing
challenges, as identified by the needs assessment. The
materials provided should support the conversation, and
although the main tool relevant for each visit is typically
given, any relevant supplemental material can be pro-
vided. This tailoring was expected to ensure that value
is provided to each physician to help them optimize
their practice.

Figure 1
BCTs and Corresponding Behaviors Coded in the Audit and Feedback Report

Note. BCT= behavior change technique. BCTs identified are listed on the left, with their corresponding frequency of use

(e.g., BCT 2.2 feedback on behavior was coded 20 times in total). Behaviors addressed by coded BCTs are listed on the right,

again with their corresponding frequency (e.g., the behavior “prescribing high-dose opioids” was addressed 17 times, by

various BCTs). The colored bars demonstrate the frequencies of pairs of BCTs and behaviors (e.g., BCT 2.2 feedback
on behavior addressed the behavior “prescribing high-dose opioids” six times). BCTs were coded using the BCT

Taxonomy v1 (Michie et al., 2013).

McCleary et al. 7



Table 2
Academic Detailing—Supporting Quotes/Examples for Causal Assumptions and Active Ingredients

Causal assumptions—key themes Quotes

Providing a set structure whilst encouraging

tailoring of content

A normal academic detailing visit should always start with touching base

on how things have gone since the last time you were there … they

don’t always have to cover every single key message … it’s really

about focusing in on the key messages that are most relevant to that

provider. Whether that’s because they said that’s the scenario that

they need or whether through your informal needs assessment you

kind of pick out that maybe that’s something that they would find

helpful. Or they’d mentioned, this type of patient is a patient that I’m

really struggling with right now, so you’re focusing on the

information that’s relevant to that. (CEP-03)

Moving beyond education and motivation to

enable immediate clinical action

When a physician is walking through how they might implement one of

these best practices, you have all the tools in your back pocket to

help them do that, whether that be a knowledge gap, a skill gap, a

comfort gap, a conversation gap, actual services in your area gap, any

of those things, the detailer knows how to focus in on that specific

need. (CEP-03)

Encouraging gradual change based on improved

communication

One of the most useful things I think that we’ve heard as we were

preparing it, as we were detailing, was the value of just having some

of those little scripts, ideas as to how some of their colleagues

worded this particular message they wanted to get across. So, I think

those talking points for this topic especially were very important and

I had a lot of comments from the detailers of certain clinicians that

really valued those … because that’s kind of where the rubber hits

the road as to whether they’re going to have to accept again moving a

patient towards tapering or not. (CEP-02)

Shaping knowledge of appropriate practices and

available supports

And it can also help for the provider to have something that they can

look back to later on when they say, “oh, yeah, which drug was that

again that I might consider using if the person is really going through

sweats and everything?”. (CEP-02)

Aligning with other QI tools Definitely there is alignment. One of the reasons why we set up the

Partners Table, to ensure that’s actually happening, and we’re not

providing conflicting messages to the physicians… We are really

trying to make sure that we align as much as possible. (CEP-01)

Reframing case consult requests to focus on

broader examples

You asked what it should be, what it should not be is case consult.

We’ve been quite clear about that, that this is not a clinical case

consultation service. We know and expect that the physician will say,

well, I have a patient, XYZ, but the detailer should be able to say, to

provide information that the provider can then apply across similar

patients. Now having said that, though, because we have two models,

one is pharmacist detailers who are out in the community … and

then FHT pharmacist detailers … we expect, and anecdotally know

that there will be a little bit of case consultation because that’s just

the nature of the way in which their relationship works. (CEP-01)

Active ingredients—BCT labels and descriptionsa BCTexamples and behaviors addressed

Instruction on how to perform the behavior:

Advise or agree on how to perform the

behavior

Example of buprenorphine-naloxone tapering protocol. (CEP Opioid

Use Disorder Tool)

Behavior: Providing OAT for OUD

Information about health consequences: Provide

information (e.g., written, verbal, visual) about

the health consequences of performing the

behavior

Remember overdose risk is significant even at low doses. (CEP Opioid

Manager Tool)

Behavior: Prescribing opioids

Adding objects to the environment: Add objects to

the environment in order to facilitate the

performance of the behavior

Clinical Opiate Withdrawal Scale (COWS) (whole document)

Behavior: Providing OAT for OUD

(Continued)

8 Implementation Research and Practice



Table 2
(Continued)

Active ingredients—BCT labels and descriptionsa BCTexamples and behaviors addressed

Problem-solving: Analyse, or prompt the person

to analyse, factors influencing the behavior and

generate or select strategies that include

overcoming barriers and/or increasing

facilitators

Identifies aspects of situations which can pose challenges to conducting

conversations about tapering, and outlines solutions for mitigating

these challenges (CEP talking points for visit 1)

Behavior: Tapering opioids

Credible source: Present verbal or visual

communication from a credible source in favor

of or against the behavior

WATCHFUL DOSE: Guidelines recommend reassessing the benefit/

risk of doses ≥50 MME/day and to “avoid or justify increasing

dosage” at doses ≥90 MME/day.2,21. (CEP management of chronic

noncancer pain tool)

Behavior: Prescribing opioids
Social support (unspecified): Advise on, arrange,

or provide social support (e.g., from friends,

relatives, colleagues, buddies, or staff) or

non-contingent praise or reward for

performance of the behavior. It includes

encouragement and counseling, but only when it

is directed at the behavior

Encourages providers to seek support from colleagues in specific

situations (CEP talking points for visit 1)

Behavior: Tapering opioids

Behavior substitution: Prompt substitution of the

unwanted behavior with a wanted or neutral

behavior

When considering therapy for patients with chronic noncancer pain,

optimize non-opioid pharmacotherapy and nonpharmacological

therapy, rather than initiating a trial of opioids. (CEP opioid manager

tool)

Behavior: Providing opioids
Salience of consequences: Use methods specifically

designed to emphasize the consequences of

performing the behavior with the aim of making

them more memorable (goes beyond informing

about consequences)

Overdose risk box visually stands out and includes table highlighting

proportions of fatal overdoses associated with opioids (CEP opioid

manager tool)

Behavior: Prescribing opioids

Social support (practical)b: Advise on, arrange, or

provide practical help (e.g., from friends,

relatives, colleagues, “buddies” or staff) for the

performance of the behavior

If it’s something they’ve thought about, but they don’t really know how

to do, it’s getting them aware that there’s the RAAM clinics and how

to refer to those… So, it might be helping to connect them with the

RAAM. (CEP-03)

Pros and consb: Advise the person to identify and

compare reasons for wanting (pros) and not

wanting to (cons) change the behavior (includes

“decisional balance”)

To discuss the pros, cons, advantages, disadvantages of something along

with the provider, and to think through whether there’s a potential

way to reinforce behaviour or change something to incorporate a

little better approach. (CEP-02)

Behavioral practice/rehearsalb: Prompt practice or

rehearsal of the performance of the behavior

one or more times in a context or at a time

when the performance may not be necessary, in

order to increase habit and skill

I did have a couple of detailers who did end up role playing a couple of

things … it certainly means that the provider has bought into trying

this out to see if they can make it work, and not just having it as a

theory, but actually practicing their skill. (CEP-02)

Goal setting (behavior)b: Set or agree on a goal

defined in terms of the behavior to be achieved

Remembering from the last visit, what were the key things that

provider said they were going to work on or implement… checking

back on how the key behaviour change things that they committed to

at their last visit are going… and trying to have the provider commit

to the realistic behaviour change that they’ll be able to do after, so

you can capture that on a revisit plan at the next visit. (CEP-03)

Commitmentb: Ask the person to affirm or

reaffirm statements indicating a commitment to

change the behavior

Review behavior goal(s)b: Review behavior goal(s)

jointly with the person and consider modifying

goal(s) or behavior change strategy in light of

achievement. This may lead to re-setting the

same goal, a small change in that goal or setting a

new goal instead of (or in addition to) the first,

or no change

Note. BCT= behavior change technique; CEP=Centre for Effective Practice; MME=morphine milligram equivalents; OAT= opioid agonist therapy; OUD

= opioid use disorder; QI= quality improvement; RAAM=Rapid Access to Addictions Medicine.
aLabels and definitions taken from BCT Taxonomy v1 report (Michie et al., 2013).
bAdditional BCT identified from interviews: specific behaviors addressed not defined.
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Moving Beyond Education and Motivation to Enable
Immediate Clinical Action. Developers recognized that
whilst physicians may be motivated to change, implement-
ing change is difficult and often requires access to add-
itional support. Detailing was explicitly designed to serve
as a support for moving beyond education and motivation
to enable immediate action in physicians’ day-to-day prac-
tice. Strategies to encourage behavior change were expli-
citly embedded, and detailers were trained to support
physicians to overcome a range of different barriers to
change. Participants noted that the detailer should center
the session around a potential action that could signifi-
cantly improve patient care.

Encouraging Gradual Change Based on Improved
Communication. All participants discussed how detailing
should encourage gradual change over time, helping the
physician to build on a foundation of improved communica-
tion with patients. A lot of detailer time was to be spent on
supporting physicians to improve how they approach dis-
cussions around various issues related to opioids and
CNCP. To facilitate this, the “talking points” (which out-
lined specific phrasing that physicians could use) formed a
key part of the detailing materials. Based on conversations
with physicians, a new communicative tool was developed
to support the discussion of a multimodal approach to
treat and manage CNCP, to help patients understand the
range of supports needed other than pharmacological
treatments.

Shaping Knowledge of Appropriate Practices and
Available Supports. Participants noted that the detailing
was also designed to target known knowledge gaps in
this area amongst physicians. Detailers should summar-
ize the evidence base where needed to support a specific
recommendation. The detailing sessions should also
serve to increase knowledge about the different non-
pharmacological and alternative pharmacological treat-
ment options available, how they work to help people
with CNCP, and how to adjust opioid doses safely, with
the detailers leaving tools and resources behind to help
solidify knowledge (e.g., information about which drugs
to use for specific symptoms or situations). Participants
felt that physicians are often unaware of resources in their
local area, such as cognitive behavioral therapy services or
Rapid Access Addiction Medicine Clinics and their referral
processes, so detailing also focused on increasing this
knowledge. Finally, the sessions could also provide infor-
mation to increase knowledge about relevant CPD courses
and other educational/QI opportunities.

Aligning With Other QI Tools. Participants discussed
how detailing was designed to align with other QI supports
and resources, to help ensure that physicians did not
receive mixed messages. It was noted that detailers
should highlight those other supports where relevant and
could potentially serve as a “navigator” to help guide phy-
sicians to the resources most relevant for their specific
issue and to emphasize the value of those resources.

Reframing Case Consult Requests to Focus on Broader
Examples. All participants emphasized that the academic
detailing was not designed to be a case consult service.
Participants had anticipated that physicians may expect
this type of support, and so the detailer training covered
how to reframe the conversation should this occur. Such
reframing should involve discussion of a more general cat-
egory of patients, whereby the detailer discusses potential
treatment or management options for patients in similar
situations.

Active Ingredients
Table 2 defines each BCT identified and provides exam-

ples. Figure 2 displays the frequency of coding of each
BCT and the frequency of each corresponding behavior
addressed. We identified numerous behaviors: to provide
a high-level overview, we grouped these behaviors to
create higher-order behaviors. For example, the higher-
order behavior “tapering opioids” is a grouping of more
specific behaviors such as assessing readiness for tapering,
discussing tapering, enacting the tapering, documenting
tapering, and managing withdrawal symptoms.

We coded eight BCTs (problem-solving; adding objects
to the environment; social support (unspecified); instruc-
tion on how to perform the behavior; information about
health consequences; salience of consequences; behavior
substitution; and credible source). These BCTs addressed
seven higher-order behaviors (providing non-opioid treat-
ments; providing opioids; switching opioids; tapering
opioids; identifying problems with opioid use; providing
opioid agonist treatment for opioid use disorder; and pro-
viding ongoing support, assessment, and review).
Instruction on how to perform the behavior was the most
often-coded BCT (112 instances). Tapering opioids was
the most often-addressed behavior (51 instances).
Instruction on how to perform the behavior and adding
objects to the environment mapped to all behaviors. As
with the AF, some AD documents did not contain any
BCTs but focused more broadly on shaping knowledge
about different aspects of CNCP care and the resources
available.

Intent Versus Operationalization. Seven of the eight
BCTs coded could also be identified in the interviews.
An additional six BCTs were identified from the inter-
views. These were delivered by the detailers and therefore
not identifiable from the materials alone. Participants noted
that the detailers were equipped to help connect physicians
to local services (social support [practical]); support phy-
sicians to understand the pros, cons, advantages, and disad-
vantages of adopting a specific practice (pros and cons);
role-play patient discussions using the scripts provided in
the materials (behavioral practice or rehearsal); and help
physicians set practice change goals, commit to those
goals, and review progress toward meeting those goals
(goal setting [behavior]; commitment; review behavioral
goal[s]).

10 Implementation Research and Practice



Discussion
We surfaced causal assumptions and identified active
ingredients of two interventions implemented at scale to
improve opioid prescribing. AF developers intended for
the report to facilitate change by encouraging understand-
ing and reflection on data; shaping knowledge; and sup-
porting prioritization, subsequent enactment of clinical
practice changes, and connections to other QI tools, all
whilst preventing unintended changes. Key active ingredi-
ents were feedback on prescribing and comparison with

others. The AD was designed to enable change by encour-
aging tailoring of content to meet individual needs; moving
beyond education and motivation to enable action; encour-
aging gradual change based on improved patient communi-
cation; shaping knowledge; and aligning with other QI
tools, with the detailers also expected to reframe case
consult requests to focus on broader examples. Detailers
were equipped to provide social support, encourage
rehearsal, and support goal setting and review. Active
ingredients in the AD materials included over 100
instances of providing instructions on how to enact

Figure 2
BCTs and Corresponding Behaviors Coded in the Academic Detailing Documents

Note. BCT= behavior change technique; OAT= opioid agonist therapy; OUD= opioid use disorder. BCTs identified are

listed on the left, with their corresponding frequency of use (e.g., BCT 1.2 problem-solving was coded 13 times in total).

Behaviors addressed by coded BCTs are listed on the right, again with their corresponding frequency (e.g., the behavior

“tapering opioids” was addressed 51 times, by various BCTs). The colored bars demonstrate the frequencies of pairs of

BCTs and behaviors (e.g., BCT 1.2 problem-solving addressed the behavior “tapering opioids” eight times). BCTs were

coded using the BCT Taxonomy v1 (Michie et al., 2013).
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behaviors such as providing opioids safely, tapering
opioids, and providing non-opioid treatments. By consid-
ering the causal assumptions, intervention content, and
the wider literature on features of effective interventions
and pathways of change, we can draw out some conclu-
sions regarding the follow-through from intent to operatio-
nalization in intervention design and some implications
about the extent of change that these interventions may
achieve.

AF Intent, Operationalization, and
Implications for Change
Clinical Performance Feedback Intervention Theory
(CP-FIT) posits that understanding data is a foundational
component of the processes through which AF leads to
change (Brown et al., 2019), aligning well with the
intended focus of the AF report and the two most fre-
quently used BCTs ( feedback on behavior and social com-
parison). Whilst AF developers should carefully consider
the number of comparators (Brehaut et al., 2016; Gude
et al., 2019), including multiple comparators, as in this
report, can help feedback recipients assess whether there
is a true discrepancy between their practice and that of
others and mitigate questions about comparison fairness,
ultimately encouraging acceptance of the data (Gude
et al., 2019). AF developers reflected evidence in the
desire to support physicians to carry out actions in response
to the feedback, starting with how to identify specific
patients (Brown et al., 2019). This was borne out in the
identification of BCTs instruction on how to perform the
behavior and social support (practical), albeit these were
identified only once, with much more frequent use of
BCTs targeting understanding of prescribing in compari-
son with colleagues.

Coherence between intent and operationalization was
less clear for other aspects, which may affect the desired
impact of the AF. After receipt of feedback, clinicians
often need more comprehensive support to change beha-
viors (Desveaux et al., 2021). Whilst developers discussed
their intent to encourage opioid tapering, only one instance
of an associated BCT (problem-solving) was identified.
Given the myriad challenges reported by family physicians
in initiating tapering (Desveaux et al., 2019; Kennedy
et al., 2018), more support is likely needed. Whilst the
report did include links to other QI tools and supports to
assist physicians with identifying individual patients, an
additional step is needed for physicians to access those
tools. The extent to which physicians take these steps
and initiate changes for specific patients, as well as any
challenges experienced, will be explored in further compo-
nents of the process evaluation. Should barriers remain, the
AF literature can be drawn upon to inform future iterations
of the AF. For example, to increase actionability and
reduce the need to seek additional support, there may be

opportunities to embed solutions to common practice pro-
blems directly within the report, such as examples of
effective actions that can be taken with patients
(Desveaux et al., 2021; Willis et al., 2022). Finally, the
embedded features aiming to reduce the likelihood of
target setting, motivated by the important aim of prevent-
ing unintended changes, may temper the impact of the
AF on behavior change since setting a goal for improve-
ment can enhance AF effectiveness (Ivers et al., 2012).
Preventing unintended consequences is important: physi-
cians have concerns about harms from inappropriate
opioid discontinuation (Langford et al., 2021), and QI
interventions can lead to decreased follow-up of patients
who discontinue opioids (Husain et al., 2019). Future
work should focus on understanding where to direct
emphasis, how, and in what proportion relative to other
content.

AD Intent, Operationalization, and
Implications for Change
A fundamental principle of AD is that it be tailored
(Soumerai & Avorn, 1990; Yeh et al., 2016). AD should
be action-oriented, including specific recommendations
about change with a strong emphasis on detailer training
on giving solutions to help recipients enact those recom-
mendations (Kennedy et al., 2021; Yeh et al., 2016).
Alignment with these principles is evident in our findings.
The AD service included a range of BCTs across many dif-
ferent clinical behaviors that, if delivered with high fidelity
by the detailers, may increase the likelihood of change.
Developers emphasized that their detailers were trained
to help physicians set goals pertaining to specific actions
they could take to improve care and that the first step in
a follow-up visit should involve reviewing progress
toward those goals.

Instruction on how to perform behaviors was identified
considerably more often than other BCTs. Whilst greater
knowledge is associated with improved opioid prescribing
(Gray et al., 2021), there are many other barriers to change,
including the heavy emotional toll caused by the anticipa-
tion of conflict with patients, the belief that following
guidelines alone risks destabilizing patients which can
lead to the use of illicit drugs, as well as a perceived
threat to the therapeutic relationship caused by initiating
conversations about tapering (Desveaux et al., 2019).
The large number of possible behaviors to address in the
AD sessions may make it challenging to detect a quantifi-
able change in target outcomes at a service level since the
focus of each AD visit varies across physicians. Carefully
considering the number and complexity of clinical beha-
viors to be targeted is both challenging and important, as
it can be difficult to interpret the results of AD targeting
numerous complex behaviors simultaneously (O’Brien
et al., 2007). Additionally, the AD was designed to
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support gradual change over time which may reduce the
likelihood of identifying behavior changes made because
of the AD. Finally, developers emphasized that the detail-
ing was not designed to be a case consult service; detailers
were encouraged to steer physicians toward more general
examples. A key recommendation for AD is that challen-
ging cases are discussed and feasible solutions provided
(Yeh et al., 2016). The extent to which the general exam-
ples and provided solutions align with the cases brought
forward by the physicians may impact the extent of behav-
ior change. Future phases of this work will reveal the
extent to which physicians were able to apply the recom-
mendations to make changes in care provision for specific
patients. Should challenges remain, the AD literature can
be drawn upon to inform future iterations (for example,
reassessing the ease with which recommendations can be
actioned in daily practice) (Luetsch et al., 2023).

Opening the “Black Box” of
Implementation Intervention Design
There is an established need to examine the details within
the “black box” of improvement interventions (Caton et al.,
2021). Previous contributions have focused on establishing
more fulsome descriptions of interventions and their path-
ways of change (Rodrigues et al., 2022; Vachon et al.,
2013). Our work serves as a unique example of how a
behavioral lens, focused on surfacing developers’ implicit
theories of change and identifying embedded BCTs, can
help open the “black box” of implementation intervention
design by revealing the extent to which intervention
content aligned with developers’ intentions. Such work
forms the basis for subsequent rigorous evaluation focus-
ing on the extent to which change is achieved in the
ways intended. On the whole, we found that the causal
assumptions were well reflected in the BCTs and target
behaviors identified. Areas where developers’ intent and
active ingredients and target behaviors were less aligned
emphasize the challenges in maintaining intervention fidel-
ity throughout the development process.

This work provides a methodological example of apply-
ing a behavioral lens to surface the active ingredients,
target clinical behaviors, and causal assumptions of QI
interventions. For others to apply these methods, we rec-
ommend some immersion in the literature on behavior
change-informed implementation science approaches
(Curran et al., 2013; French et al., 2012; Lorencatto
et al., 2016; Mc Sharry et al., 2016; Patey et al., 2023;
Presseau et al., 2019, 2022; Rodrigues et al., 2022;
Steinmo et al., 2015) and completion of training in
BCTTv1 use. Whilst QI practitioners may not have the
time or resources to follow our methods exactly, there
may be ways of adapting this approach. For example,
group discussions with intervention developers could
help identify causal assumptions, and identification of

BCTs and associated target behaviors could be completed
as a group coding exercise. Resources available to support
these activities include the BCTTv1 taxonomy (Michie
et al., 2013), our interview guides and coding manual
(Supplemental Materials), the AACTT Framework to
guide behavior specification (Presseau et al., 2019), and lit-
erature on intervention logic models (Davidoff et al.,
2015). These activities can also be conducted as initiatives
are being developed, with the logic model being revisited
throughout the development process to maintain a clear
record of causal assumptions and coherence with interven-
tion components.

This work was made possible through a trusting partner-
ship with intervention developers who allowed access to
their materials and described their process and rationale
to us in detail. In return, the researchers discussed the
evolving findings with the developers at numerous stages
to support them in reflecting on their own processes and
in considering ideas for intervention optimization (which
will be elaborated after reflecting on all project compo-
nents, including engagement with Lived Experience
Advisors [Nicolas-Angl et al., 2023]). We hope this
serves as an example of the value of investing in such part-
nered work in that it can contribute to a more fulsome inter-
vention description as the basis for supporting
understanding of how and why interventions work (or
don’t), which can be achieved using process evaluation
methods (Moore et al., 2015) to investigate mechanisms
of change (e.g., surveying recipients to establish whether
an intervention designed to operate via knowledge actually
increases knowledge).

Strengths and Limitations
Strengths include partnership working with organizations
to help understand how real-world QI interventions are
developed and designed and application of existing frame-
works to build on cumulative knowledge concerning inter-
vention development and evaluation. Authors of a recent
systematic review of interventions to influence opioid pre-
scribing for CNCP highlighted that no included studies
specified and evaluated mechanisms of change
(Asamoah-Boaheng et al., 2021). This paper describes
the first step in our program of work aiming to achieve
this, by firstly identifying causal assumptions, BCTs
included, and behaviors addressed.

The interviews were conducted after the interventions
were launched, so we may have missed some reflections
that occurred during intervention development. There
were also some challenges with using the BCTTv1 to retro-
spectively code intervention content. We attempted to
adhere strictly to coding recommendations and only code
clear instances of use in accordance with BCT descriptions.
Coding disagreements required us to develop some add-
itional coding guidance. Whilst most previous work has
focused on identifying the BCTs included in an
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intervention, we attempted to identify each instance of the
use of each BCT, which often proved challenging. Linking
each instance of use with a specific behavior helped allevi-
ate these challenges; however, we acknowledge that
methods for distinguishing between instances of the use
of a BCT and for conceptualizing dose in behavior
change interventions are still in their infancy.

We did not consider dimensions of equity in our
approach for surfacing causal assumptions and active ingre-
dients. Known disparities in the provision of care for indivi-
duals from equity-denied groups experiencing CNCP
should be important targets for QI interventions. For
example, non-White patients are less likely to be prescribed
opioids thanWhite patients (De Sola et al., 2020): consistent
undertreatment of Black patients’ pain (Meghani et al.,
2012) likely underlies this. Future work focusing on a
more fulsome description of QI interventions could
explore whether and how equity factors were considered
during intervention design: for example, by embedding
questions on this for intervention developers into the inter-
view guide. This would support either subsequent assess-
ment of the impact of the embedded equity considerations
or further discussion of how equity considerations may be
incorporated in future iterations of the intervention. Equity
factors can also be explicitly considered at the intervention
design stage. Any active ingredients included to target
equity factors should be clearly specified, along with a delin-
eation of how this content is expected to achieve impact.

Conclusion
The content of and causal assumptions underlying implemen-
tation interventions are not often well-specified, which
hampers the interpretation of intervention effects in individual
studies and evidence syntheses. This work provides an
example of methods for applying a behavioral lens to
surface the active ingredients, target clinical behaviors, and
causal assumptions of existing large-scale QI initiatives.
Subsequent reports from this program of work will describe
the effectiveness of these interventions alone and in combin-
ation, intervention fidelity, the implementation process, and
mechanisms of impact. The results will support efforts to opti-
mize the interventions, facilitated by existing partnerships.
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