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Purpose: Injectable opioid agonist treatment (iOAT) is an effective treatment for opioid use disorder (OUD). To our knowledge, no 
research has systematically studied client preferences for accessing iOAT. Incorporating preferences could help meet the heterogenous 
needs of clients and make addiction care more person-centred. This paper presents a pilot study of a best-worst scaling (BWS) 
preference elicitation survey that aimed to assess if the survey was feasible and accessible for our population and to test that the survey 
could gather sound data that would suit our planned analyses.
Patients and Methods: Current and former iOAT clients (n = 18) completed a BWS survey supported by an interviewer using 
a think-aloud approach. The survey was administered on PowerPoint, and responses and contextual field notes were recorded 
manually. Think-aloud audio was recorded on Audacity.
Results: Clients’ feedback fell into five categories: framing of the task, accessibility, conceptualization of attributes and levels, 
formatting, and behaviour predicting questions. Survey repetitiveness was the most consistent feedback. The data simulation showed 
that 100 responses should provide an adequate sample size.
Conclusion: This pilot demonstrates the type of analysis that can be done with BWS in our population, suggests that such analysis is 
feasible, and highlights the importance of the interviewer and participant working side-by-side throughout the task.
Keywords: opioid use disorder, opioid agonist treatment, injectable opioid agonist treatment, diacetylmorphine, hydromorphone, best 
worst scaling

Introduction
Opioid use disorder (OUD),1 particularly if untreated, poses great harms to the individual, families, and communities2, 
and contributes substantially to the global burden of disease.3 Improving access to evidence-based OUD care is one way 
to curb Canada’s public health crisis of opioid poisoning and overdose deaths, which has taken over 10,000 lives in 
British Columbia since the crisis was declared in 2016.4,5 Opioid agonist treatment (OAT) with long-lasting oral opioids 
such as methadone or suboxone has expanded in the wake of traditional non-pharmacological-based therapies’ not 
reaching service users who might still use street opioids to meet their needs.6,7 OAT can retain clients in care and reduce 
the major risks of untreated OUD.8–10 At the same time, OAT retention rates can be much lower than the high rates its 
advocates anticipate,11 and clients who discontinue oral treatments face elevated overdose risk.12 Other opioid formula-
tions are available for OUD, particularly when OAT is not fully effective,13,14 to widen the breath of treatment options 
and meet clients’ heterogenous needs and preferences.15
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In a person-centered care approach, having a diversified selection of opioids and formulations could support clients’ 
individualized treatment goals, as there are significant interindividual variations in response to opioids.16,17 Injectable 
opioid agonist treatment (iOAT) with, for example, diacetylmorphine or hydromorphone, has been shown to be safe, 
effective, and cost-effective,18–23 particularly for people with long-term OUD for whom other approaches have been 
ineffective either at engaging them or retaining them in treatment. Over the years, iOAT has been provided in highly 
regulated and structured settings in which clients must visit the clinic in-person up to three times a day, every day, for 
a witnessed injection at pre-specified times. The daily visits provide clients and the clinical team with an opportunity to 
engage in comprehensive care and develop a therapeutic relationship that can support clients’ diverse needs, either onsite 
or through referrals.24,25 In most contexts (eg, Canada, Europe), only a small number of clients for very short period (eg, 
a few doses) are allowed to take the medication outside the iOAT site.26 In Canada, providers and stakeholders support 
iOAT expansion (eg, increase the number of iOAT clients in pre-existing settings, establish new iOAT with diverse 
approaches, increase access to take-home doses, combine iOAT with greater diversity of medications and formulations) 
within the continuum of care as another tool in their repertoire to provide person-centered addiction care.24,27

One way to support person-centered addiction care is to measure clients’ preferences with tools that reflect and respect 
their priorities.28 Prior studies have emphasized the effectiveness, safety and cost-effectiveness of iOAT. However, client 
preferences are infrequently considered in substance use treatment,29 and assessment of client preferences for iOAT 
delivery specifically remains a major gap in healthcare providers’ and policymakers’ provision of person-centered care 
for these clients.24,30 Healthcare research is increasingly recognizing that client preferences help predict and explain client 
behaviour31,32 and that congruency between clients’ preferred treatment and administered treatment optimizes care 
management and improves treatment outcomes.33–35

Research tools that quantitatively capture robust data while remaining relevant to clients might come at the expense of 
being complex and cumbersome for both researchers and participants. Developed with input from service users, best- 
worst scaling (BWS) is a quantitative preference elicitation tool where participants select both the best and worst items 
from a list of at least three levels across multiple choice sets.36 BWS has built a strong reputation in healthcare 
research37,38 across healthcare settings including cancer research,39,40 stroke care,41 and mental health services.42 BWS 
has also been implemented with priority populations including unhoused women40,43 and Indigenous peoples.44 BWS has 
the advantage of being less cognitively burdensome43,45 than other preference elicitation tasks because participants make 
a single best and worst choice for separate choice sets rather than compare multiple more complex scenarios at once.45 

However, to our knowledge, BWS has never been applied to OAT, iOAT, or addiction care broadly, and iOAT preferences 
have never been investigated with robust quantitative methodologies.

As part of a study whose overarching objective is to determine how iOAT can be improved to increase its 
effectiveness and uptake, we developed a BWS survey to assess preferences for iOAT delivery amongst current and 
former iOAT clients. During the pilot stage, we gathered feedback on key task elements to meet two goals: 1) assess if the 
survey was feasible and accessible for our population considering cognitive fatigue and policy inequities that make not 
all desired options available to clients in a timely manner and 2) to test that the survey could gather sound data that would 
meet standards for planned analyses. Ultimately, our work can support researchers and clinicians who seek to implement 
quantitative person-reported outcome measures28 by testing a framework of feasible data collection and output 
expectations.

Materials and Methods
Setting
The present pilot study was conducted in the lower mainland of British Columbia, Canada, where the recruitment for the 
main study participants will take place. At the time of this pilot, there were five clinics offering iOAT: four in downtown 
Vancouver and one in Surrey. Crosstown Clinic is the site with the largest client base, as it was the purpose-built clinic 
for the NAOMI18 and SALOME23 clinical trials which many current Crosstown clients participated in.24 Around the time 
of our study, clients at Crosstown (not specifically our participants) had an average age of 44.98 (standard deviation [SD] 
= 9.46). Approximately one-third of clients self-identified as women, and one-third as having Indigenous ancestry. These 
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clients faced multiple lifetime structural vulnerabilities, including nonstable housing (66.7%) and histories of sex work 
(42.06%). More than half of the participants reported chronic medical problems and one-quarter had a lifetime suicide 
attempt. Participants had a lifetime average of 15.19 (SD = 9.02) years of street heroin injection and reported extensive 
histories of substance use treatment, including oral OAT (eg, methadone), outpatient withdrawal treatments (eg, 
detoxification), and outpatient counseling.46

Pilot Study Participants
We sought 15–20 participants from different iOAT sites in BC’s lower mainland. Our recruitment plan was to purposively 
sample specific groups, including participants from different iOAT sites, current and former clients, and different genders. 
Special effort was made to recruit Indigenous clients and younger clients. When input from specific groups (eg, older men who 
are long time iOAT clients) was saturated, we intentionally recruited participants with diverse experiences (eg, younger men 
recently engaged in iOAT). Interviews took place in our Vancouver field office or at a space provided in the different iOAT 
sites over a period of three weeks. All participants received a $30 honorarium per hour or fraction. The study received 
behavioural ethics approval from the Providence Health Care Research Ethics Board in partnership with Fraser Health 
Authority [H19-00217] and all participants provided informed consent. This study complies with the Declaration of Helsinki.

Materials and Set Up
The methodology for developing this BWS survey has been described at length previously.47 Briefly, before piloting the 
survey, we engaged in extensive consultation with iOAT stakeholders, experts, and iOAT clients to generate a preliminary 
list of twenty-one items (seven attributes, three levels apiece) that were important to iOAT delivery (see Table 1). Based 

Table 1 Preliminary List of Items That are Important for iOAT Delivery Informed by iOAT Experts, Stakeholders, and Clients

Attributes Levels

Choice of medication 1. I decide the type of iMeds I am prescribed (my drug of choice)
2. The prescriber and the system decide the type of iMeds I am prescribed

3. The prescriber listens to me and then decides the type of iMeds I am prescribed

Choice of dose 1. I decide the dose of my iMeds including after missed doses
2. The prescriber decides the dose of my iMeds including after missed doses

3. The prescriber listens to me and then decides the dose for my iMeds including after missed doses

Convenience to get iMeds regularly 1. I receive and inject my medications at different and convenient iOAT locations
2. I only receive and inject the medication at my own site

3. I take my iMeds with me (carries)

Location and spatial area 1. I get iOAT in a site that is designed for people like me (eg, woman’s only place, youth-centered, similar 
stage in life)

2. I can use other substances (eg, crack) on site when taking my injection

3. I get iOAT in a place where I like to go (eg, safe, private, welcoming, etc.)

Scheduling and routines around 

injection

1. There is a space on site to hang out before and after I inject my iMeds

2. I come to take my iMeds on my own schedule and leave when I see fit

3. The staff decides when and if I can take my iMeds and when I can leave the site

Staff & training in person-centred 

care

1. I receive individualized and non-stigmatizing care with my iOAT

2. I am treated by staff that has experience in addiction care
3. The iOAT staff includes people with lived experience

Types of services needed 1. Most services I need are available on site (eg, primary care, counsellors) and referrals are well 
coordinated for me

2. Other health or social services I need are located close to the site where I get iOAT

3. The site’s priority is to provide low barrier access to iMeds.
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on this list, we conceived a beta version of a BWS case 2 survey in an orthogonal main effects plan so that individual- 
level preferences could be obtained. The survey consists of eighteen choice sets, each with seven levels, where 
participants must select the most wanted and least wanted level in each set. A test wireframes version of the survey 
was piloted in PowerPoint where participants selected options using a thumbs up/down. The pilot survey mimicked most 
of the features that would be used in a web version but enabled elements to be quickly and iteratively modified in 
response to participant feedback (see Figure 1).

The first ten slides described the study rationale, instructions for the task, and provided overarching descriptions of 
the attributes and levels shown in Table 1. An example on an unrelated topic (ice cream preferences) was presented. The 
participant viewed the slides on a monitor, while the interviewer controlled them on a separate computer to accommodate 
for social distancing practices (pilot occurred in November 2021). Participants had access to and control over a mouse to 
select their own most/least wanted option for each of the eighteen choice sets. To assess how clients’ actions relate to 
their preferences, we also piloted 6 follow-up behaviour predicting questions.

Procedure
In preparation for the pilot sessions, the interviewers worked with the investigators to develop a pre-written think-aloud 
interview script to probe participants consistently about specific aspects of the task. The interviewer led the participants 
through the educational material, then the participant navigated the survey with the interviewer’s support. Throughout the 
pilot, the interviewers met before and after the sessions with the principal investigator to discuss emerging interviewing 
strategies specific to the task. These meetings provided opportunities for ongoing training since skills developed 
iteratively as the aspects of the task participants needed support on became clear. Previously, the principal investigator 
trained interviewers to work with the target population more generally, as our research projects interface directly with 
clients and require a person-centered perspective wherein the interviewer takes a listening role and provides space for the 
client to share their perspective. At all times, participants were reminded that they could take breaks and that participa-
tion was voluntary.

Figure 1 Example of a pilot BWS choice set from the preliminary survey in PowerPoint.
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Think Aloud Approach
Each pilot interview followed a think aloud approach wherein participants verbalized their thoughts throughout the 
survey. The interviewer demonstrated thinking aloud prior to the task and prompted the participant (eg, What would you 
change about this question?) to solicit input on specific items including task framing; interpretation of the attributes and 
levels (eg, poor phrasing/terminology); survey accessibility (eg, font size, colours, amount of information presented per 
slide); survey formatting (eg, order of slides); and general feedback. Task framing was especially crucial and required 
that the interviewer competently explained:

(A) That some of the levels may be hypothetical (eg, the feature does not yet exist at any iOAT site in Canada, or the 
feature is present at their iOAT site thus a lack thereof would constitute a hypothetical).

(B) They are making their selections based on their current, not past or future, preferences.
(C) They are making their selections based on what they most/least want in iOAT (not most/least important/need).

Think-aloud audio was captured on Audacity and transcribed by an outside transcription service based in Canada. 
Feedback related to accessibility, phrasing, and formatting was integrated immediately and tested in the subsequent 
interviews. Substantial changes (eg, framing of the tasks, formatting the survey navigation) were discussed with 
preference elicitation task experts prior to integration.

Analysis
Survey responses and contextual field notes were manually recorded by the interviewer. Based on these responses, we 
conducted a simulation of a pragmatic sample size (n = 100) to test if our model would generate sensible data and if it 
would be amenable to informing policy decisions. With the simulated sample, we ran a conditional logit model and 
reported normalized results. The simulation also allowed us to assess if 100 participants would be an adequate number 
for sufficient precision and model convergence.

Results
Eighteen current (n = 15) and former (n = 3) iOAT clients were recruited from four different iOAT sites in British 
Columbia’s Lower Mainland: Crosstown Clinic; Molson; Downtown Community Health Centre; and Safepoint. Seven 
clients were female, and the majority of clients were in the 36–59 age range. We captured five younger clients in the 18– 
35 age range and one client over 60. No clients self-identified as Indigenous, and one client self-identified as “half 
Indigenous”.

The participants’ feedback fell into five categories: framing of the task, accessibility, conceptualization of attributes 
and levels, formatting, and behaviour predicting questions. All feedback and the revisions made in response are 
summarized in Appendix 1. Key findings are highlighted below.

Materials and Set-Up
The participants found that the survey displayed on a monitor was accessible so long as the interviewer was present to 
click through or read sections as needed. Minor changes were made (eg, changing the background colour of the slides 
from black to white, making the thumbs up/down icons clickable) to make the survey more intuitive and accessible.

Overall Feedback
Survey repetitiveness was the most consistent feedback. Working side-by-side with the interviewer was important to 
mitigate the repetitiveness. The introduction slides were updated to warn participants about the repetition so that 
interviewers could verbally manage participant expectations before the task, and the interviewing guide was updated 
with participant engagement strategies (eg, explain the reason for the repetition, click for the participant, take breaks). 
Participants were excited to share their preferences which helped sustain their engagement.

Completing the interview side-by-side was also important to maintain task framing, as participants were occasionally 
unsure if they were choosing based on past/future wants, if they should select items that were already options or not 
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currently present at their clinic, and sometimes slipped into alternate framings (most/least important/needed) ununiformly 
(no specific levels prompted alternate framings). To mitigate this, the interviewer verbally emphasized the three key 
elements of task framing described above (A-C) during the introductory slides and reinforced the framings throughout 
the interview.

Finally, one participant suggested a level that was not reflected (community support). Again, the interviewer 
reinforced to the participant that we were unable to cover everything, and that an open text box is available at the 
conclusion of the survey.

Example BWS Calculation
Data from our simulation of 100 participants based on our participants’ 18 responses (Figure 2) indicated that the two 
most desired options were level 1.1, “I decide the type of injectable medications I am prescribed (my drug of choice)” 
followed by level 5.2, “I come to take my injectable medications onsite and leave when I see fit”. The two least desired 
options were level 1.2, “The prescriber and the system decide the type of injectable medication I am prescribed” and 
level 5.3, “The staff decides when and if I can take my injectable medication and when I can leave the site”. These results 
are consistent with items that were expected to be wanted the most/least by our population. The simplicity and strength of 
the presentation did not offer interpretation difficulties (eg, service users might want more autonomy over many other 
options). The simulation results also confirmed that 100 responses should provide an adequate sample size. In this pilot, 
we did not run any preference subgroup analyses (eg, latent class analysis or predictors of subgroup membership), so it 
remains unclear if this number of participants is sufficient for more complex models.

-2.00 -1.50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00

7.3 - Priority is low barrier access to iMeds
7.2 - Other services are located close
7.1 - Most services are available on site
6.3 - Staff with lived experience
6.2 - Staff has experience addiction care experience
6.1 - Individualized and non-stigmatizing care
5.3 - Staff decides when and if I take iMeds
5.2 - I come to take my iMeds on my own schedule
5.1 - Space on site to hang out
4.3 - A place where I like to go
4.2 - Can use other substances on site
4.1 - Site is designed for people like me
3.3 - Take my iMeds with me (carries)
3.2 - Receive and inject the medication at my own site
3.1 - Different and convenient iOAT locations
2.3 - Prescriber listens then decides iMeds dose
2.2 - Prescriber decides iMeds dose
2.1 - I decide iMeds dose
1.3 - Prescriber listens then decides type of iMeds
1.2 - Prescriber/system decides type of iMeds
1.1 - I decide type of iMeds

Pilot Results

Figure 2 Most and least wanted aspects of iOAT delivery: simulation of 100 participants based on the responses of our 18 participants.
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Discussion
The present pilot study provides confidence that current and former iOAT clients could feasibly complete a BWS case 2 
task, primarily due to their excitement to share their preferences in the representative attributes and levels. Second, this 
pilot showed that a streamlined introduction and completing the task side-by-side with the support of an interviewer 
maintained task framing and ensured that the client could easily ask questions and clarifications, receive prompts, and 
make connections between their views and the task. The role of an interviewer trained in listening and opening space is 
crucial, as it allows participants’ voices to be captured within the BWS framework. A comprehensive interviewing guide 
is thus essential to prepare the interviewer to competently highlight the key features in the introductory slides (task 
framing, repetitiveness, space at the end of the survey to include items we missed) and sustain participant engagement. 
While high cognitive effort potentially effects survey completion,48 the support of a trained interviewer coupled with the 
participants’ genuine enthusiasm to share their preferences on this topic removed some of the barriers to participant 
engagement.

The simulation from our data set showed that the pilot provided meaningful data, as the most commonly desired and 
least desired options are consistent with our expectations from interviews with our population. Our aim was primarily to 
demonstrate the possibilities of the BWS analysis with no intention to provide conclusions regarding treatment 
preferences beyond this. We have demonstrated the type of insights that can be revealed when applying BWS 
methodology to our population, and we confirmed that it is viable to launch the task with a greater number of 
participants.

This pilot study has several limitations. Among the possible revisions to the final version, we were unable to 
accommodate including a new attribute/level suggested by a participant as it would compromise the BWS experimental 
design. To mitigate this, we included an open text box for participants to share ideas not included in the set attributes and 
levels at the end of the survey. Also, the interviewer guide emphasizes to remind the participants at the beginning of the 
task that the survey cannot cover it all and there will be an open text box at the end for recording their thoughts.

Conclusions
This pilot was the first application of a novel BWS survey to assess the preferences of current and former iOAT clients. 
Our pilot demonstrates how participants can be supported to make the eighteen-choice set BWS case 2 design feasible 
with our population and demonstrates the type of analysis that can be done once full data collection occurs. Once this 
survey is carried out with many participants, we can leverage the preference data to engage clients with heterogenous 
needs/preferences in treatment and improve the continuity of care for current iOAT clients.
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