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Abstract

Background: Decisionaidsempower patientsto understand how treatment options match their preferences. Choice experiments,
amethod to clarify values used within decision aids, present patients with hypothetical scenarios to reveal their preferences for
treatment characteristics. Given the rise in research embedding choice experiments in decision tools and the emergence of novel
developments in embedding methodol ogy, a scoping review is warranted.

Objective: This scoping review examines how choice experiments are embedded into decision tools and how these tools are
evaluated, to identify best practices.

Methods: This scoping review followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews) guidelines. Searches were conducted on MEDLINE, Psyclinfo, and Web of Science. The
methodol ogy, devel opment and eval uation details of decision aids were extracted and summarized using narrative synthesis.

Results:  Overall, 33 papers reporting 22 tools were included in the scoping review. These tools were developed for various
health conditions, including musculoskeletal (7/22, 32%), oncological (8/22, 36%), and chronic conditions (7/22, 32%). Most
decision tools (17/22, 77%) were developed in the United States, with the remaining tools originating in the Netherlands, United
Kingdom, Canada, and Australia. The number of publications increased, with 73% (16/22) published since 2015, peaking at 4
publicationsin 2019. The primary purpose of thesetools (20/22, 91%) wasto help patients compare or choose treatments. Adaptive
conjoint analysis was the most frequently used design type (10/22, 45%), followed by conjoint analysis and discrete choice
experiments (DCEs; both 4/22, 18%), modified adaptive conjoint analysis (3/22, 14%), and adaptive best-worst conjoint analysis
(1/22, 5%). The number of tasks varied depending on the design (6-12 for DCEs and adaptive conjoint vs 16-20 for conjoint
analysis designs). Sawtooth software was commonly used (14/22, 64%) to embed choice tasks. Four proof-of-concept embedding
methods were identified: scenario analysis, known preference phenotypes, Bayesian collaborative filtering, and penalized
multinomial logit model. After completing the choice tasks patients received tailored information, 73% (16/22) of tools provided
attribute importance scores, and 23% (5/22) presented a“ best match” treatment ranking. To convey probabilistic attributes, most
tools (13/22, 59%) used a combination of approaches, including percentages, natural frequencies, icon arrays, narratives, and
videos. The toolswere evaluated across diverse study designs (randomized controlled trials, mixed methods, and cohort studies),
with sample sizes ranging from 23 to 743 participants. Over 40 different outcomes were included in the evaluations, with the
decisional conflict scale being the most frequently used in 6 tools.

Conclusions: This scoping review provides an overview of how choice experiments are embedded into decision toals. It
highlights the lack of established best practices for embedding methods, with only 4 proof-of-concept methods identified.
Furthermore, the review reveals a lack of consensus on outcome measures, emphasizing the need for standardized outcome
selection for future evaluations.
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Introduction

Understanding patient values for treatments is particularly
important when ademonstrably superior treatment option isnot
available[1-4]. Inthese“ preference-sensitive decisions’ patients
need to understand the treatment choices that are available to
them, consider their personal values and weigh the trade-offs
between treatment benefits and risks to select the optimal
treatment that suits them [1-4]. Patient decision aids are used
as a supporting tool when patients are faced with a
preference-sensitivedecision [5,6]. A well-established evidence
base of 209 studies shows the effectiveness of decision aidsin
improving knowledge, reducing decisional conflict, increasing
participation in decision-making, and receiving treatment with
characteristics that they value[5,7-9]. Notably, digital decision
aids also offer distinct advantages over other formats. Digital
tools can incorporate interactive elements, allowing patients to
personalize their experience by selecting the most relevant
information. Moreover, these tools can include algorithms and
perform real-time calculations to provide personalized results

(71

An important part of a decision aid, according to the
International Patient Decision Aids Standards (IPDAYS)
collaboration, isan exercisethat helps people clarify their values
[10]. A value clarification exercise in a decision aid helps
patients to identify the relative importance of treatment
characteristics (attributes) that are congruent with their values
[10] and hel ps patientsto understand how the different treatment
options align with their values[7,11].

Increasingly, choice experiments are used asavalue clarification
method within decision aids[7,11]. The term choice experiment
(also called stated preference survey) will be used hereafter as
an umbrella term for discrete choice experiments (DCEs) and
conjoint analyses. In choice experiments, patients choose their
preferred treatment from two or more hypothetical options, each
defined by a unique combination of attributes and levels.
Subsequent regression analyses of their choices reveal their
preferences for the relative importance of treatment
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characteristics and alow the prediction of treatments that
patients would prefer [12].

The field of embedding choice experiments in decision tools
has seen an increase in new research since Weernink et a [7]
published their review in 2018. Also, new conceptual models
on how to integrate choice experiments in decision tools have
been published since 2020 [13,14]. To identify best practices
and knowl edge gaps considering these advancements, ascoping
review iswarranted. A scoping review is appropriate asit aims
to produce a comprehensive map of the research landscape by
analysing the volume of research, the methodol ogies used, and
the overall characteristics of the primary studies[15-20]. Unlike
systematic reviews, which mainly focus on establishing the
effectiveness of decision aids (already addressed by [5]), scoping
reviews map the range of approaches used within afield. This
broader approach allows the identification of best practicesfor
integrating choice experiments into online decision aids.

Theaim of thisstudy isto undertake a scoping review of choice
experiments embedded in decision tools to understand the
current landscape of best practices. The objectives of thisreview
are to (1) identify key methods used to embed a choice
experiment into a decision tool, (2) characterize the design
features of choice experiments embedded in decision aids, (3)
identify the different study designs and outcomes used to
evaluate the tool, and (4) describe how complex information
was presented to the participants.

Methods

Overview

This scoping review was conducted following best practicesin
line with the PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping
Reviews) [21]. A protocol detailing the plan of the methods
section was prepared and the PRISMA-ScR checklist was used
in this review (Multimedia Appendix 1).

Eligibility Criteria
Studies were selected based on the inclusion and exclusion
criteriadetailed in Textbox 1.
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Textbox 1. Inclusion and exclusion criteria.

Inclusion criteria

« A study describesthe methods, devel opment, design, presentation and visualization of patient information of a patient decision tool incorporating
a choice experiment.

« A study evaluates apatient decision tool embedding a choice experiment or protocol s describing the methods of the evaluation and what outcomes
were measured to determine the effectiveness of the intervention.
It should also be noted that

« All study designs such as randomized controlled trials, observationa studies, cross-sectional studies, and methodological papers, were included.
Conference abstracts and existing systematic reviews were excluded.

« All articles meeting the above eligibility criteria were included regardless of the methodological quality as the aim of the scoping review is to
gain an overview of the literature on embedding choice experimentsin decision tools.

« Norestrictions were imposed on the population, for methodologica studies population is not relevant and for evaluation studies, the population

can include al users that benefit from the decision tool such as patients, carers, or family members.

Exclusion criteria

«  Decision aids without a choice experiment task as a value clarification method.

« Decision aidsincluding other preference elicitation methods such as multicriteria decision analysis or time trade-off.

«  Non-English-language publications.

Databases

MEDLINE via Ovid, Psyclnfo via Ovid, and Web of Science
databases were searched in March 2023. These 3 databases
provide sufficient breadth of coverage of health-related sources
to identify potentially relevant articles. Reference lists of
included studies were searched to identify potentialy relevant
searches. Internet search engines (ie, Google) were used to
identify any gray literature such as unpublished guidance
documentation (ie, from regulators).

Search Strategy

The search strategy was conducted with the help of an
information specialist using an iterative discussion process. The
key concepts used in the search strategy are “choice
experiment,” “decision aid,” “shared decision making,” “value
clarification,” “predicted probability,” and synonyms of these
key terms. The search excluded other methods such as
“multi-criteria decision,” “analytical hierarchy process,” “time
trade-off,” or “standard gamble” since the focus of this review
is on choice experiments. The search strategy removed any
studies not published in English. A time restriction was also
introduced because an existing systematic review conducted a
search up until 2016 [7]. Therefore, the current search used a
modified version of the Weernink et al [7] search strategy and
updated it to find new articles published since 2016. The
modified version of the search strategy contained new terms
such as “decision tool” and “predicted probability.” The full
search strategy isincluded in Multimedia Appendix 2. The gray
literature search used the same keywords mentioned above with
Boolean operators. Thefirst 20 potentially relevant recordswere
retrieved for screening.

Screening

All search results were exported to EndNote and any duplicates
were removed. All references were screened by one reviewer
(NW). However, if the inclusion of a study was unclear, then
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discussions were held with the wider team to make a final
decision (DR and PS). Initially, the references were screened
based on title and abstract, followed by afull-text screening of
relevant articles based on the inclusion and exclusion criteria.
Details about the screening process, including reasons for
exclusion were documented in a flow diagram using the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) template.

Data Charting

Data charting tables were created in Excel to extract datafrom
included studies. The charting tableswere developed iteratively
and modified as needed after extracting data from two articles.
Data charting was conducted independently by one reviewer
(NW). Thedataitemsincluded in the Excel chartswere: author,
date of publication, name of thetool, country, study aim, disease
context, sample size, choice experiment embedding
methodology or formula used, number of attributes, number of
levels, type of attributes, graphs or visua pictographs used,
choice experiment design used, type of choice tasks, number
of choicetasks, software program used, description of the patient
decision tool (ie, receive feedback on attribute importance or
recelve a“best match” treatment option that alignswith patients
desired attributes, received areport), details about the evaluation,
outcomes measured, and mean duration of the task. Since
multiple study designs were included, not all the fields were
relevant for al studies. For example, for studies that report on
methodological aspects, the data charts mainly contained
information about the methodology or formula, and the rest of
the fields were not applicable.

Collating, Summarizing, and Reporting the Results

Since the aim of the scoping review isto map the literature, the
data summarizing used a narrative synthesis of qualitative data
with descriptive statistics of quantitative data. I1lustrationswere
used to visualize the results using tables and figures. Where
appropriate existing frameworks were used to categorize lists
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of qualitative data extracted. The Core Outcome Measures in
Effectiveness Trials (COMET) taxonomy [22] was used to
systematically classify attributes into core areas and domains.
This taxonomy is widely used to classify outcomes of trials
[23]. This taxonomy’s breadth and granularity, provided by its
5 core areas and 38 outcome domains, made it suitable for
classifying the diverse attributesincluded in this scoping review.
Risk of bias assessments were not conducted since the aim of
the study was not to test the rigor of the articles, but rather to
get an overview of the current literature on embedding choice
experimentsin decision tools.

Figure 1. Flow diagram of study selection.
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Results

Overview

A PRISMA flow diagram detailing theinclusion and exclusion
processis presented in Figure 1. A total of 1127 citations were
identified. After duplicates were removed, 852 referenceswere
screened based on title and abstract. Of the 52 full-text articles
that were reviewed, 19 studies that did not meet the inclusion
criteria were excluded (Multimedia Appendix 3). Overal, 22
tools were included in the scoping review. The methodol ogy,
devel opment and eval uation details of toolswere extracted from
33 papers.
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Study Characteristics

Table 1 provides a general overview of the types of decision
tools that were found in the scoping review. The first decision
tool was published in 2007. However, the number of
publications has increased since then, with 16 out of the 22
(73%) studies published since 2015 and a peak of 4 publications
in 2019. The majority of the decision tools (17/22, 77%) were
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RenderX

developed in the United States. In total, 2 out of 22 (9%) tools
were conducted in the Netherlands and one each in the United
Kingdom, Canada, and Australia. A variety of different terms
such as decision-making tool, decision aid, patient preference
elicitation instrument, and discussion prioritization tool were
used by the investigators to describe the tool they devel oped.
Thereisno consensus on aclearly defined name for these tools
among the included studies.
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Table 1. General study characteristics®,

Wickramasekeraet al

Study Date Name of thetool ~ Country Purpose of tool Disease context
Abraham et 2015 Adaptive conjoint  United Choice of medical treatments - complex antithrom- ~ Cardiovascular dis-
[24] analysis survey States botic therapy (anticoagulants or antiplatelet drugs) ease
Almarioeta [25] 2018 Online Patient De-  United Choice between biological treatments for ulcerative Ulcerative colitis and
cision Aid: IBD States colitis Crohn’s disease
and me
Chhatreetal [26] 2021 Patient preference  United Overactive bladder management - relativeimportance  Overactive bladder
eicitationinstru-  States of the key outcomes associated with overactive
ment: OABCare bladder management (behavioral modification,
medications, physical therapy, etc)
Coleet d [27] 2022 Electronic health  United Choice of chemotherapeutic agentsfor patientswith Hematologic malig-
caretool: PRIME  States hematol ogic malignancies - relative importanceof  nancies
outcomes for blood cancer treatments
deAchaval etd 2012 Adaptive conjoint  United Choice of different treatment options (“kneereplace- Knee osteoarthritis
[28] analysis tool States ment surgery” or “pillsand physical therapy” versus
“unsure”) and relative importance of attributes and
therapy or total knee arthroplasty
Dowsey etal [29] 2016 Decisionaidinto- Austraia Choice of whether or not to undergo total knee End-stage knee os-
tal kneearthroplas- arthroplasty surgery teoarthritis
ty
Fraenkel et al 2007 Computer tool United Choice of different treatment options for knee pain  Knee pain, osteoarthri-
[30] States tis
Goodsmithetal 2021 Computerized con-  United Choice of weight management treatment for over- ~ Overweight individu-
[31] joint analysis States weight individuals with schizophrenia alswith schizophrenia
Hawley etal [32] 2016 Interactive, web-  United Choice of locoregional treatment (mastectomy or Breast cancer
based, breast can-  States lumpectomy with radiation)
cer treatment deci-
sion tool
Hazelwood et a 2020, 2018, Decision aid Canada Choice between two treatments Early rheumatoid
[13,33,34] and 2016 arthritis
Hesset al [35] 2015 Preference elicita-  United Choice of medical, surgical treatment or opt-out for Abnormal uterine
tion tool States abnormal uterine bleeding bleeding
Hutyraet al [36] 2019 FTASDP decision  United Choice between operative or nonoperative treatment  Anterior shoulder dis-
tool or Preference-  States for first-time anterior shoulder dislocation locations
Based Decision
Aids
Jayadevappaetal 2015, 2019a, Petient Preferences United Choice between treatment options (ie, active Prostate cancer
[37-39] and 2019b for Prostate Cancer  States surveillance, surgery, radiation) for early-stage
Care: PreProCare prostate cancer
Johnsonetal [40] 2016 Petient decisionaid  United Choice of surgery, radiation therapy or active Newly diagnosed
States surveillance for prostate cancer prostate cancer (Men)
Loria-Rebolledo 2022 Understanding UnitedKing- Choice of medication for managing persistent pain  Patients living with
etd [41] Persistent PainDe- dom persistent pain
cision Aid Tool:
UPP® DATY
Pieterseetal [42] 2019 VaueClarification Netherland  Choice of whether or not to undergo short-course Newly diagnosed pa-
Method - ABEL preoperative radiotherapy treatment tients with rectal can-
study cer
Pieterseetal [43] 2010 ACA-quegtionnaire Netherland  Choiceof surgery vs preoperativeradiotherapy (PRT) Rectal cancer
plus surgery for patients with rectal cancer - relative
importance of outcomes for rectal cancer
Rochonetal [44] 2014and 2010 Adaptive conjoint  United Choice of different treatment optionsfor knee pain  Knee pain
and Fraenkel [45] analysisdecison  States
ad
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Study Date Name of thetool ~ Country Purpose of tool Disease context
Snaman et a 2019, 2021, Decision-making  United Choice of chemotherapy treatments Adolescent and young
[46-48] and 2021 tool: MyPref States adults with high-risk
cancer
Streufert et a 2017 Shared decision-  United Choice of operative and nonoperative treatment for ~ First-time anterior
[49] making tool States first-time anterior shoulder dislocation shoulder dislocation
Studftset al [50] 2020and 2019 Brief Education United Choice of lung cancer screening test Individuals at high
and Byrneet a and a Conjoint States risk of lung cancer
[51] Valuation Survey
Wittnik et al 2018and2016 Customized Care- United To help patients disclose their stressorsto their pri-  Patientswith multiple
[52,53] Discussion Prioriti- ~ States mary care provider chronic medical condi-

zation Tool

tionsin primary care

#Two of the 33 studies were excluded from this table because they focused on method development [14,54].

BETASD: first-time anterior shoulder dislocation.
CUPP: Understanding Persistent Pain.
IDAT: digital decision aid tool.

The tools were developed in various disease contexts, which
can be broadly grouped into three categories. muscul oskeletal
(7122, 32%), oncological (8/22, 36%), and chronic conditions
(7122, 32%; Table 1). Musculoskeletal conditions include knee
pain, early rheumatoid arthritis, anterior shoulder dislocations,
and end-stage knee osteoarthritis; oncological conditionsinclude
breast cancer, prostate cancer, lung cancer, rectal cancer,
hematologic malignancies, and adolescent and young adults
with high-risk cancer; and chronic conditions include
cardiovascular  disease, overweight individuals with
schizophrenia, ulcerative colitis, and Crohn disease, patients
with multiple chronic medical conditions in primary care, and
overactive bladder. The majority of thetools (20/22, 91%) were
developed to help patients choose between medical treatments
or compare medical treatments with surgery or surveillance.
However, 2 out of 22 (9%) tools had different purposes, one
study was devel oped to help patients disclosetheir stressors (ie,
mobility issues and money worries) to their primary care
provider and the other to facilitate the decision-making process
around the choice of lung cancer screening tests.

https://www.jmir.org/2025/1/€59209

Attributes

The various types of attributes that were used to assess patient
preferences are listed in Table 2. The COMET taxonomy was
used to organize the 91 attributes into meaningful domains and
gain insight into the breadth of attributes that were included in
the choice tasks. Five core areas and 11 outcome domainswere
identified when attributes were classified (Table 2). Attributes
that were predominantly used in decision tools are: efficacy
(20122, 91%), side effects (15/22, 68%), route of administration
(9/22, 41%), cost (7/22, 32%), and limits on daily activities
(6/22, 27%). Further details of the attributes are available in
Multimedia Appendix 4.

Overdll, a range of attributes from 3 to 15 were used in the
decision tools (Figure 2). Most tools (8/22, 36%) with ahigher
number of attributes (8 or above), used a design that allowed
them to simplify the choice task and only display a reduced
number of attributes (ie, 3 attributes at a time) to the
respondents. Further details about the choice of tasks can be
found in Multimedia Appendices 4 and 5.
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Table 2. Classification of attributes.
Core area, outcome domain, and attributes (in order) Frequency (%)

Death
Mortality or survival
Survival
Physiological or clinical
Physiological or clinical
Efficacy
Recurrence
How the medication works
Lifeimpact
Functioning
Limits on daily activities
Mobility
Impact on socid life
Appearance
Global quality of life
Quality of life
Per ceived health status
Stress
Delivery of care
Route of administration
Recovery time
Treatment location
Duration of treatment
Need for additional treatment
Check-ups
Type of provider
Delivery mode (Internet or in-person)
Frequency of clinic visits
Individual or group intervention
Per sonal circumstances
Safety
Food
Money worries
Resource use
Economic
Cost
Hospital
Timein hospital
Permanence
Societal or care burden
Caregiver burden

Adver se events

2(9)

20 (92)
2(9
1(5)

6 (27)
1(5)
1(5)
1(5)

1(5)

1(5)

9(41)
3(14)
4(18)
2(9)
1(5)
1(9)
1(5)
1(5)
1(5)
1(5)

1(5)

1(5)

1(5)

7(32)

3(14)
1(5)

1(5)
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Core area, outcome domain, and attributes (in order) Frequency (%)
Adver se events
Side effects 15 (68)
False Positive 1(5)

#The percentage is calculated by dividing the frequency by the total number of tools (n=22).
Figure 2. Number of attributesincluded in the tools.

6

Number of tools
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Figure 3. Horizonta bar graph reproduced from [42] which is published under Creative Commons Attribution 4.0 International License [55].
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35
The number of points for fecal incontinence
39
The number of points for sexual dysfunction
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Figure 4. Vertica bar graph reproduced from [41] which is published under Creative Commons Attribution 4.0 International License [56].

Your UPP results

Actions you prefer (ranked from most to Your preferred actions relative to each other:

least):
Use

1. Use prescription medicine

2. Follow an exercise plan

3. Coping strategies and advice

Follow an Caoping Use over the
4. Use over the counter medicine prescription exercise plan  strategies and counter
medicine advice medicine

Outcomes that are important to you (ranked Your preferred outcomes relative to each
from most to least): other:

1. Feel better on an average day

2. Be able to do activities

3. Have fewer bad days -

4, Side effects Feelbetteron  Be able to do Have fewer  Side effects

an average activities bad days

day

Figure 5. Gauge chart reproduced from [27] which is published under Creative Commons Attribution 4.0 International License [57]. AML: acute
myeloid leukemia
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Figure 6. Line graph reproduced from [27] which is published under Creative Commons Attribution 4.0 International License [57].

Since your last survey

Wickramasekeraet al

Time at home has become
more important

10

B Aveiding Side Effects
Disease Response 5
Financial Costs

Disease response has become
less important

Bl Time at Home

Week 1

Week 3

\

Week 5 Today

Figure 7. Narrative visualization reproduced from [27] which is published under Creative Commons Attribution 4.0 International License [57].
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Defining Risk or Efficacy Attributes

The majority of tools (20/22, 91%) incorporated probabilistic
attributes to convey uncertainty in treatment efficacy and side
effects (Table 3). To enhance comprehension, various
approaches were used to express these probabilities, including
percentages (9/22, 41%), natural frequencies (9/22, 41%), icon

https://www.jmir.org/2025/1/€59209
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arrays (8/22, 36%), narratives (5/22, 23%), and videos (1/22,
5%). Over haf of the tools (13/22, 59%) used a combination
of methods, while a minority (4/22, 18%) relied on a single
approach. In total 14% (3/22) tools did not clearly describe the
method used. The most frequent combination was natural
frequencies and icon arrays (7/22, 32%).
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Table 3. Methods used to define the risk or efficacy attributes?

Wickramasekeraet al

Study Percentages (ie, 5% Natural frequencies Iconarrays(numeri- Narratives (ie, More Videos

risk of the cancer (ie, 10 out of 100 cal datavisualized than half; side ef-

coming back) peoplewill havea  usingsimpleicons  fects- likely; low

heart attack) like faces) likelihood)

Abraham et al [24] ad O
Almario et a [25] O d O O
Chhatre et al [26] ad O
Coleet d [27]
De Achaval et al [28] ad O
Dowsey et a [29]
Fraenkel et al [30] ad O
Goodsmith et al [31] N/AD N/A N/A N/A N/A
Hawley et al [32] O O
Hazelwood et a [13,33,34] a g
Hesset a [35] Not described Not described Not described Not described Not described
Hutyra et al [36] Not described Not described Not described Not described Not described
Jayadevappa et a [37-39] d O
Johnson et al [40] Not described Not described Not described Not described Not described
Loria-Rebolledo et al [41] O
Pieterse et a [42] O O
Pieterse et a [43] ad ad
Rochon et al [44] and Fraenkel etal [
[45]
Snaman et al [46-48] O
Streufert et a [49]
Studfts et al [50] and Byrne et a O
[51]
Wittnik et al [52,53] N/A N/A N/A N/A N/A
Total count 9 9 8 5 1

#Two of the 33 studies were excluded from this table because they focused on method development [14,54].

BN/A: Not applicable.

Choice Task Design

Fivetypes of designswere used to derive the choicetasks (Table
4). The most frequently used design type was adaptive conjoint
analysis (10/22, 45%), followed by conjoint analysis (4/22,
18%), DCEs (4/22, 18%), modified adaptive conjoint analysis
(3/22, 14%) and adaptive best-worst conjoint analysis (1/22,
5%). Common characteristics of the choicetasksweretherating
of preferred treatments (ie, “strongly prefer left,” to “strongly
prefer right”) in 17 out of 22 (77%) tools, and tailoring of choice

https://www.jmir.org/2025/1/€59209
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tasks using various adaptive designs (14/22, 64%). Further
details about the different designs can be found in Multimedia
Appendix 5.

The number of choice tasks included varied from 6 to 20
(Multimedia Appendix 5). Eight out of 22 tools (36%) did not
specify the number of tasks included in the tool. Conjoint
analysis typically used a higher range of 16-20 tasks, whereas
DCEsand adaptive conjoint analysis designs used alower range
of 6-12 tasks (Multimedia Appendix 5).
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Table 4. Types of choice of tasks.
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Choice task type Frequency

Details of the choice task

Adaptive conjoint analysis (adaptive choice-based 10
conjoint, choice-based adaptive conjoint analysis)

Conjoint analysis 4
Discrete choice experiment 4
Modified adaptive conjoint analysis 3
Adaptive best-worst conjoint analysis 1

First, participants were shown an attribute with two different levels and
asked to rate how important was the level difference (ie, “strongly prefer
left or right”). Second, respondents were shown tailored paired comparisons
and asked to rate their preferences (ie “strongly prefer left or right”).

Paired comparison (or single profile) where respondents rated their pref-
erence (ie, strongly prefer treatment option 1/2).

Paired comparisons of treatment profiles where respondents chose one
treatment over the other (no rating involved). Efficient designs or balanced
overlap designs were generated using Ngene or Sawtooth.

First, respondents chose the attribute that is most important to them out
of alist of attributes. Second, the respondentsrated the importance of each
attribute relative to the most important attribute; followed by paired com-
parisons of treatment profiles which were rated (ie, “strongly prefer left
or right”).

Presented three tailored alternative profiles and asked respondents to
choose the best and worst of alternatives.

Embedding Choice Tasksin Decision Tools

Table 5 detail sthe choice experiment embedding methods used
by the 22 decision tools included in the scoping review. In
addition, Table 5 presentsasummary of the two methodol ogical
papersincluded [14,54]. Fourteen decision tool s used Sawtooth
software; one study each used Wisercare [40], Dynamic
Computer Interactive Decision Application [13] and Clinvivo
software [41]; and 5 tools failed to describe the choice task
embedding method.

Sawtooth Software dominated, comprising approximately 64%
(14/22) of the decision tools, which alowed rea-time data
analysis and display of personalized results to respondents.
However, details on how the Sawtooth software provided
real-time tailored results were limited (n=7). Even when the
authors provided information beyond the Sawtooth software
name, they only mentioned the name of the regression model
used such as hierarchical Bayes (n=3) or |east-squaresregression
analysis (n=4) without providing any specific details regarding
the model configuration or the mechanisms enabling real-time
personalization (Table 5). Similarly, one study used the
Wisercare software, but no further details were provided. The
remaining four studies used distinct methods to embed choice
tasks in decision tools and these methods are summarized in
detail below.

Hazelwood et a [13] used the Dynamic Computer Interactive
Decision Application templating tool to develop the decision
aid[13]. To provide tailored treatment ranking, DCE datafrom
a previous study [34] was analyzed using a Bayesian model
followed by scenario analyses[33]. The decision aid contained
6 DCE tasks. By analyzing theresults of the prior DCE, achoice

probability was calculated for each of the 64 (2°) response
profiles(ie, AABAAB, ABABAB, BBBAAA...etc) for selecting

https://www.jmir.org/2025/1/€59209

one of two possible treatments (triple therapy or methotrexate).
When a patient completed the 6 choice tasks, the patient was
assigned to 1 out of 64 response profiles and the corresponding
probability for that response profile of choosing triple therapy
or methotrexate was displayed [13].

Gonzalez Sepulveda et a [14] also used data from a prior
conjoint analysis [36] to develop a preference diagnostic tool.
This paper detailed only the methodology with a simulation
study to test the proposed method. First, they analyzed the
conjoint analysis datato evaluate the distribution of preferences
and identify groups or classes of respondents with similar
preferences. The authors refer to these groups as “known
preference phenotypes” To identify preference phenotypes,
Gonzalez Sepulveda et a [14] suggested using methods such
ask-meanscluster analysis, latent classanalysis, or hierarchical
cluster analysis. The second step involved constructing a small
number of choice sets that would “maximize discrimination”
of respondents belonging to each preference phenotype. To
generate choice setsthe authors used an evolutionary algorithm.
Third, Gonzales Sepulveda et al [14] evaluated the robustness
(ie, true positives or true negatives) of the choice sets on
correctly predicting preference phenotypes [14]. In the
simulation tasks, theinvestigators constructed three choicetasks,
whereall respondents saw choicetask 1 and based on the answer
to the first choice task, respondents either saw choicetask 2 or
choice task 3. Each new question classified the respondent to
the preference phenotype they were likely to belong to. Based
on the response patterns to the two questions, the investigators
assigned respondentsto their likely preference phenotypes[14].
Gonzalez Sepulveda et al [14] argued that a key advantage of
their method is the use of a small number of choice tasks to
accurately predict the posterior probability of preference
phenotype membership.
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Table 5. Methods of tool development.
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Study Choice task embedding approach

Abraham et a [24]
Almario et a [25]
Chhatre et al [26]
Coleet a [27]

de Achaval et al [28]
Dowsey et a [29]
Fraenkel et al [30]
Gonzalez et d [14]

Not described

using hierarchical cluster analysis
Goodsmith et al [31]
Hawley et a [32]
Hazelwood et al [13,33,34]

Not described
Not described

Sawtooth software (regression analysis)

Sawtooth software (hierarchical Bayes regression)

Sawtooth software (hierarchical Bayesian random effects regression)
Not specified but thistool isawork in progress only protocol published
Sawtooth software (no further details provided)

Sawtooth software (least-squares regression analysis)

Devel oped an agorithm * based on previousinformation on the distribution of patient preferencesin apopulation”

Hierarchical Bayes regression from a prior discrete choice experiments (DCEs) is used to find expected choice

probabilities of treatments for response patterns. Software used was Dynamic Computer Interactive Decision

Application (DCIDA) tool
Hess et al [35]
Hutyraet al [36]
Jayadevappa et a [37-39]
Johnson et al [40]
Loria-Rebolledo et al [41]

Wisercare no further details provided)

Sawtooth software (no further details provided)
Sawtooth software (no further details provided)
Sawtooth software (no further details provided)

Real time estimates using the penalized logit regression coded using Clinvivo software

Pieterse et a [42] Sawtooth software (Ordinary least squares regression)
Pieterse et a [43] Sawtooth software (Ordinary least squares regression)

Rochon et al [44] and Fraenkel et a
[45]

Snaman et al [46-48]
Shaoibi et al [54]
Streufert et a [49]

Studfts et al [50] and Byrneet a
(51]

Wittnik et al [52,53] Not described

Bayesian collaborative filtering model

Sawtooth software (Least squares updating algorithm)

Sawtooth software (no further details provided)

Sawtooth software (no further details provided)
Sawtooth software (hierarchical Bayes approach)

Shaoibi et a [54] used a Bayesian collaborative filtering model
to predict the treatment recommendations. Thefirst step of the
proposed method is similar to Gonzales Sepulvedaet a [14] as
it involves the use of preference phenotypes. A Markov Chain
Monte Carlo algorithm was used to identify preference clusters
[54]. Then the investigators used data from existing patients to
assess posttreatment satisfaction. When anew patient completed
the choicetask, they were assigned to apreference cluster. Then
post treatment sati sfaction datathat match the cluster were used
to make a treatment recommendeation.

Loria-Rebolledgo et a [41] used a different approach to the
other methods discussed above. This method did not require a
2-stage approach of analyzing data from a previous choice
experiment instead, parameters were estimated “live” using a
penalized multinomia logit model (pMNL). The Clinvivo
software was used to code the decision aid tool.
Loria-Rebolledgo et a [41] selected the penalized model
because of its flexibility in converging results especially when
small sample sizes are used for the estimation. The pMNL is

https://www.jmir.org/2025/1/€59209

different from atypical multinomial logit model because abias
term is added to the standard likelihood function. This term
penalized the model for small sample size bias. Each time a
respondent completed the choice task, the pMNL model was
run and relative importance scores were cal cul ated.

Presentation of the Decision Tool

After completing the choice task, 64% of tools (14/22) provided
respondents with areport, while 8 out of 22 (36%) toolsdid not
provide a clear description of what respondents received. Two
types of information were included in this report: (1) attribute
importance scores and (2) “best match” treatment options that
aligned with patients' desired attributes. Most patientsreceived
feedback on attribute importance (16/22, 73%), which was
presented to patients using different formats. The majority
(14/22, 64%) were displayed as horizontal bar graphs (Figure
3 [42]). There were dight variations in the presentation of
horizontal bar graphs. some showed exact percentages, some
showed longer bars to represent increasing importance, and
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some tools with along list of attributes only presented the top
5 most important attributes. Diverging from horizontal bar
graphs, one tool used a vertical bar graph (Figure 4 [41]).
Another study tested multiple different approaches such as a
gauge chart (Figure 5 [27]), line graph (Figure 6 [27]) and
narrative visualization (Figure 7 [27]). Only 5 out of the 22
(23%) tools provided patients with a “best match” treatment.
Two tools used a scale ranging from O (worst choice) to 100

Wickramasekeraet al

(best choice) showing the relative ranking of al the available
treatment options (Figure 8 [44]). One tool displayed all
availabletreatmentsin a choice task format and highlighted the
“best match” (Figure 9[13]); onetool picked the treatment that
best fits the respondent and only presented that option in the
text and the last tool did not provide sufficient details on how
the ranking of treatment options was presented to the patients
(Multimedia Appendix 6).

Figure 8. Scale displaying relative ranking of treatments reproduced from [44]. Used with permission of John Wiley and Sons - Books, from Rochon
et al, 2014;17(6):840-5; permission conveyed through Copyright Clearance Center, Inc.
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Figure 9. “Best match” treatment presented in a choice task format [13]. Patient Preference and Adherence 2020:14 829-838 - Originally published
by and used with permission from Dove Medical PressLtd.

Based on your answers so far, the Decision Aid has already calculated its “‘Best Match ' treatment for you - but do you agree?

Pleasa read the information below and make the final choice YQU prefer (as always, there is no right or wrong answar). Click naxt to continue.

P

— -
e _'_‘,,
‘.‘-"':--.- =

Triple Therapy: Methotrexate
with 2 other medications

& O

140 out of 1000 {14%)

ance serious t damage 1 oull (15%)
Ch of serio int damagy 50 out of 1000 [15%]

) Mewd for regular eye exams Yes M

) Howd to Bmit slcohol a5 Yes

) Chance of a side eMect causing you 1o stop the

textion 49 cut of 1000 (4.9%)

T8 oulof 1000 (T 5%)
Possible rane lung or liver reaction ¥ ¥
{regular blood tests needed to monitor) — o8

) Chance of a major symptom improvement

612 out of 1000 (B1%) 406 cat of 1000 (41%)

) How you taks the medications) Thies medicalions One medication

Small risk of sedous infections and sible increased
pos:

risk of cortain cancers o e

https://www.jmir.org/2025/1/€59209

XSL-FO

RenderX

JMed Internet Res 2025 | vol. 27 | €59209 | p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Evaluation of Decision Tools

The decision tools were evaluated in the context of different
study designs, including randomized controlled trials (RCTSs;
n=5), pilot RCTs (n=4), mixed methods studies (n=4), cohort
studies (n=4), cross-sectional studies (n=3), qualitative studies
(n=1), and nonrandomized studies (n=1). Sample sizes across
the studies varied, ranging from 23 participants in mixed
methods studies to 743 in RCTs (Multimedia Appendix 7).

Figure 10 shows the breadth of outcomes used to evaluate the
decisiontools, with over 40 different outcomesincluded. These
outcomesfall into 6 core areasincluding usability, acceptability,
vaidity, feasibility, informed decision making and patient health
outcomes. A variety of instruments were used to assess the
usability or user-friendliness of the tools, these include the
system usability scale, Dowding's usability principles checklist,
single easy questionnaire, poststudy system usability
guestionnaire, IBM computer system usability questionnaire,
and NASA (National Aeronautics and Space Administration)
task load index (evaluates mental effort needed to perform
tasks). While usability was measured using existing validated
instruments, accessibility was mostly measured using items
developed by the study teams. The most frequently used
acceptability item was whether respondents would discuss the
results of the tool with their health care professional, followed
by how helpful the tool was to patients in deciding which
treatment to choose. The validity of the tool was assessed by
examining how well its predictions aligned with patient
perspectives. Five tools measured “value concordance,’
measuring how well the tool's attribute rankings aligned with
the patient's own preferences. Two tools measured the similarity

https://www.jmir.org/2025/1/€59209
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between the “best match” treatment generated by the tool and
the patient's stated treatment preference. The feasibility of the
tool was assessed by recording response rates (n=1) and
evaluating the ability of thetool to generateindividually tailored
reports (n=1).

Informed decision making was assessed using several proxy
measures including decisional regret, decisiona conflict,
self-efficacy, knowledge, patient activation or engagement, and
satisfaction. Decisional conflict defined as the “persona
uncertainty about which option to choose” was the most
commonly used outcome measure (n=6). Decisional regret is
defined as “remorse or distress over a decision” and was
measured using the 5-item decisional regret scale (n=2) and
memoria anxiety scalefor prostate cancer regret subscale (n=1).
Respondents  self-efficacy or their confidence to make a
treatment decision was measured using the decision self-efficacy
scale (n=1) and arthritis self-efficacy scale (n=1). Patients
active participation and engagement in care were measured
using validated instruments including the preparation for
decision making scale (n=2), patient activation measure (n=1),
control preferences scale (n=1), and adapted perceived
competence scale (n=1). Patient satisfaction was al so measured
using established instruments such as the six-item satisfaction
with decision scale (n=2), patient satisfaction questionnaire
(n=1), patient satisfaction scale (n=1), and functional assessment
of chronic illness therapy-treatment satisfaction-patient scale
(n=1). A variety of patient health outcomes were also collected
to measure changes to health outcomes after using the tool,
further details are available in Figure 10 and Multimedia
Appendix 8.
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Figure 10. Outcomes. SURE: Sure of myself; Understand information; Risk-benefit ratio; Encouragement.

-

System usability scale

%% that would discuss the results

i "

Value concordance (n=5)

p— 1 " =
(SUS) (n=1) [13] with provider (n=4) [26,38,42,44] | | [26.42.44.46,49] WDMAIG_‘;'.‘_ |
(Dowding's usability 1 | Instrument was helpful in :_ - . ?;é?xmfgzrﬁb
principles checklist deciding treatment (%o yes) Agreement between predicted 29]
(n=1) [27] (n=2)[30.43] ‘best match’ ?nd stated "
p— s ~ | treatment preference (n=2) —
Single easy Task helps to understand risks and | | [13. 44] ) RAND hcalth]
queshonnaire benefits of treatments (n=1)[43] survey menta
(SEQ)(n=1) [27] component
score (n=1)
PUS"_S_tUdY system Recommend tool to other patients 29]
usability questionnaire (ves/no) (n=1)[30] - i —
([PSSUQ] (n=1) [27] | Response and retention rates Knee surgery
. 3 (n=1) [41] expectations
IBM computer system Easy to understand, useful, n survey (n=1)
usability questionnaire applicable, balanced (n=1) [36] | [29]
eV IELY (Technical Performan (mod ) —
\ J - _ | Technic ce el | ——
(National aeronautical | | MyPref experience questionnaire: convergence, producing
and space usefulness, accuracy, and utility reports, validity of coefficients FQ-SF[J;T]-
administration’s task (n=1) [47] (n=1) [41] n=
‘Ioad index (n=1) [27] . /N 4
.
Chronic pain
grade (CPG)
(n=1) [41]
Decisional regret| [Decision self- Preparation for decision — : - — —
scale (n=2)[35, efficacy scale making scale (n=2) [30, Six-item satisfaction with | ———————
42] (n=1) [30] 47] decision (SWD) scale EORTC
L L . 7 | (n=2)[32,38] QLQ-CR29
rI‘\.J'lv::mlrrriﬂl anxiety Arthritis self- Dciijrcd "3": :}' "ii':[fis:}m . J [(n=1) [42]
scale fi state making. Loniro releTences § . v . h
pancer regret f,?i‘.";?;gf ale | | Scale (CPS) (n=1) [47) Patient satisfaction P—
subscale (n=1) [38] | \ - ?#:;‘t;?gg?lm (PSQ-18) Incontinence
Patient activation measure ) jciﬁcp:'t‘i:énnairc
=1)[36 . ) |
(=) [36] ... (n=1) [42]
\ /| Patient satisfaction scale - )
Deceional Knowledge about | | Adapted perceived (SAPS) (n=1) [29] Paticnts
conflict scale treatments competence scale (n=1) - S |adhered to
5112=ﬁé52&36.4(}— {n=1)[32] L[53] J | Functional assessment of prescribed
+J : r chronic illness therapy- icati
SURE test i?g;:’il;?%;l] Promptness pf disclosure treatment satisfaction- Eﬂ’ﬁﬁﬁf
[(nzn[l 3] [36] during the visit (n=1) [52] | | patient scale (n=1) [35]
\ 4 4
Discussion notable trend is the increasing use of choice experiments as a

Principal Findings

With the increasing use of choice experiments embedded in
decision toals, this scoping review was conducted to map the
evidence base in terms of the methods, design, and evaluation
of these tools. This review identified 22 decision tools
containing achoice experiment for avariety of health conditions
including musculoskeletal conditions, oncological conditions,
and chronic conditions. The development of these decisiontools
wasled by the United Stateswith the remaining tools originating
in the Netherlands, United Kingdom, Canada, and Australia. A
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value clarification exercise within decision aids, particularly
from 2015 onwards. Variations were observed in how the
findings from the choice experiment were presented to patients.
Most patients received feedback on attribute importance, while
only a minority received a “best match” ranking of treatment
options. Diverse approaches to presenting probabilities to
participants were identified, with a common approach being
the use of mixed methods such as percentages, natura
frequencies, and icon arrays. A lack of consensus on the
terminology used to describe the developed tools was found.
Variation was noted in the study designs and outcome measures
used to evaluate the tools. The decisional conflict scale wasthe
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most frequently used outcome measure, but no other instrument
was widely adopted.

This review also details four relatively new proof-of-concept
methods for embedding choice experiments in decision aids,
that have been published since 2020. These 4 novel methods
include analyzing previous choice experiment data to develop
algorithms (scenario analyses) containing expected choice
probabilities of treatments according to response patterns[13],
classifying respondentsinto known preference phenotypes[14],
using a Bayesian collaborative filtering model [54], or using a
penalized multinomial logit model [41]. Devel opers attempting
to embed choice experiments in decision tools are faced with
some key challenges: (1) ensuring real-time availability of
choice experiment results to patients, (2) tailoring the choice
experiment results by incorporating heterogeneity within choice
experiment models, and (3) minimizing the number of choice
tasks to maintain user engagement alongside the existing
information presented in the decision aid. While the new
proof-of-concept methods demonstrate potential solutions to
these challenges, their validity remains to be conclusively
demonstrated. Current evidence is limited to proof-of-concept
studies either using small sample sizes or using only simulated
data. So, further research is needed to rigorously evaluate these
methods and establish their validity.

Comparison With Previous Work

One of the notable findings of thisreview in comparison to the
one conducted in 2018 isthat more devel opers are using choice
experiments as a value clarification method in decision tools.
In 2018, Weernink et al [7] only identified 8 studies, but since
then a further 14 tools have been developed. Despite this
increase in research, many of the characteristics of these tools
remain unchanged when compared to the results of the previous
review [7]. For example, to present the relative importance of
attributes it was common to use bar graphs where longer bars
reflect relatively more important attributes. Notably, a protocol
for a study exploring aternative visual presentations (ie, bar
graph, gauge graph, narrative visualization, and line graph) was
included in this review [27]. This represents a positive step
towards gathering evidence on how to improve the user
experience of these tools. Similarly, limited research exists on
how to present the “best matched” treatment. Since presenting
balanced information is a key criterion of a good decision tool
[58], thetable format of the choice experiment should lend itself
well to presenting thisresult. Hazelwood et a [13] demonstrated
apotential approach using thisformat. However, further research
is needed to evaluate if this presentation method is understood
by patients.

Thisreview highlighted the diverse approaches used by studies
to present probabilities to participants. It was common to use
mixed methods such as percentages, natural frequencies, and
icon arraysto describerisk or efficacy attributesin an accessible
way to patients. The most common combination was to use
natural frequenciesand icon arraysto explain probabilities. This
finding is congruent with the review conducted by Trevena et
a [59] who aso found that using visual formats alongside
numerical formats helps to improve the understanding of
probabilities. However, when combining different methods to
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display probabilities, caution should be used as there is aso
evidence to show that when certain methods are combined, such
as verbal and numerica formats, probabilities can be
overestimated [60]. Presenting probabilitiesin an unbiased way
is challenging, and thereis avast literature exploring how best
to do this[59,60]. Bonner et al [60] recommend using consistent
numerical formats, such as“x in 100 over 5 years,” to display
probabilities.

Over 40 different outcome measures were used during the
evaluation of decision tools. The decisional conflict scale
emerged asthe most frequently used outcome measure. Besides
the decisional conflict scale, no other instrument was widely
adopted to evaluate these decision tools. This variability in
outcome measurement highlights the lack of consensus on a
core set of outcomes to evaluate these tools. These findings
were consistent with previous reviews of decision aids
documenting inadequate reporting of details of outcome
measures [61], which hinders the development of a robust
evidence base of the effectiveness of decision aids.

Limitations

Several limitations should be considered when interpreting the
findings of this scoping review. First, the study selection and
extraction were performed by a single author. Despite this, the
robustness of the selection process was ensured by following
the protocol and making selection decisionsin conjunction with
the wider study team on articlesthat required asecond opinion.
Second, the initial search strategy may not have captured all
relevant terms used to describe these tools. Theincluded studies
used diverse terminology, including “decision-making tool,”
“decision aid,” “patient preference elicitation instrument,” and
“discussion prioritization tool.” This lack of consistent
terminology hindered the identification of potentially relevant
studies. To address this potential limitation, an updated search
was conducted in September 2023, but it did not yield any
additional relevant studies. Although an updated search was
conducted using additional terms, it remains possible that some
tools were missing. Future reviews could benefit from a more
iterative approach to search term development. Third, arisk of
bi as assessment was not conducted in thisreview. Thisapproach
was selected as aligned with the primary objective of thereview,
which wasto provide acomprehensive overview of the existing
literature.

Future Directions

The findings of this review point to severa areas for future
research. Further investigation into the newer proof-of-concept
methods identified is warranted, as these methods are still in
their infancy more research is needed to validate their
effectiveness. Moreover, research on the optimal presentation
of choice experiment results to patients is also needed. This
includes exploring different visual formats and conveying “ best
match” treatment information in a clear, unbiased, and
understandable way. Furthermore, the development of a core
set of outcome measures for evaluating decision tools that
incorporate choice experimentswould be beneficial. Thiswould
facilitate comparisons across studies and help build a more
robust evidence base regarding the effectiveness of these tools.
Achieving consensus on the terminol ogy used to describe these

JMed Internet Res 2025 | vol. 27 | €59209 | p. 17
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

tools would aid in indexing and retrieving relevant literature,
facilitating future research. In addition, future studies should
provide more detail onthe model configurations used to enable
real-time personalization, beyond just naming the regression
model, to improve transparency. Moreover, to maintain their
relevance, these decision aids must be adaptable, requiring
ongoing updates to incorporate the latest advancements in
treatment options. Further research is needed to determine how
these tools can be efficiently updated to reflect the rapidly
changing medical field. Finally, integrating decision aids
effectively within existing electronic systems in hospitals
requires further investigation. Implementation of these tools
within existing patient portals or linking them with electronic
medical recordsis likely to increase uptake and facilitate more
informed and productive discussions with their health care
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providers. So future research could explore innovative delivery
methods to incorporate these tools into routine care.

Conclusion

This scoping review provides a comprehensive overview of the
different approaches to embedding choice experiments in
decisiontooals. It highlightskey considerationsfor future studies,
including the choice of models used, the presentation of
information to patients, and the sel ection of appropriate outcome
measures for evaluating the tools. While severa challenges
remain, the field is rapidly evolving, and the findings of this
review provide a foundation for further research and
development in this area. The increasing use of digital
technologies, including artificial intelligence, offers possibilities
to enhance the interactivity, personalization, accessibility, and
integration of decision aids into routine care.
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