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Abstract

Background: Across eHealth intervention studiesinvolving children, adolescents, and their parents, researchers have measured
user experience to assist with intervention development, refinement, and evaluation. To date, no widely accepted definitions or
measures of user experience exist to support astandardized approach for eval uation and comparison within or acrossinterventions.

Objective: We conduct a scoping review with subsequent Delphi consultation to identify how user experience is defined and
measured in eHealth research studies, characterize the measurement tools used, and establish working definitions for domains of
user experience that could be used in future eHealth evaluations.

Methods: We systematically searched electronic databases for published and gray literature available from January 1, 2005, to
April 11, 2019. We included studies assessing an eHealth intervention that targeted any health condition and was designed for
use by children, adolescents, and their parents. eHealth interventions needed to be web-, computer-, or mobile-based, mediated
by theinternet with some degree of interactivity. We required studiesto report the measurement of user experience asfirst-person
experiences, involving cognitive and behavioral factorsreported by intervention users. We appraised the quality of user experience
measures in included studies using published criteria: well-established, approaching well-established, promising, or not yet
established. We conducted adescriptive analysis of how user experience was defined and measured in each study. Review findings
subsequently informed the survey questions used in the Delphi consultations with eHealth researchers and adolescent users for
how user experience should be defined and measured.

Results: Of the 8634 articles screened for eligibility, 129 articles and 1 erratum were included in the review. A total of 30
eHealth researchers and 27 adolescents participated in the Delphi consultations. On the basis of the literature and consultations,
we proposed working definitionsfor 6 main user experience domains: acceptability, satisfaction, credibility, usability, user-reported
adherence, and perceived impact. Although most studiesincorporated a study-specific measure, weidentified 10 well-established
measuresto quantify 5 of the 6 domains of user experience (all except for self-reported adherence). Our adolescent and researcher
participants ranked perceived impact as one of the most important domains of user experience and usability as one of the least
important domains. Rankings between adolescents and researchers diverged for other domains.

Conclusions; Findings highlight the various ways in which user experience has been defined and measured across studies and
what aspects are most val ued by researchers and adol escent users. We propose incorporating the working definitionsand available
measures of user experience to support consistent evaluation and reporting of outcomes across studies. Future studies can refine
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the definitions and measurement of user experience, explore how user experience relates to other eHealth outcomes, and inform

the design and use of human-centered eHealth interventions.

(J Med Internet Res 2021;23(12):€25012) doi: 10.2196/25012
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Introduction

Background

Over the past 15 years, the number of eHealth interventions
availablefor use by children, adolescents, and their parents has
grown considerably. A commonly used approach to eHealth
intervention devel opment involves human-centered design (also
known as patient- or user-centered design) [1,2]. Thisapproach
includesthe active participation of intervention users—children,
adolescents, and parents—in the intervention design and
development process. By including user perspectives and input
into intervention design, the likelihood that an intervention will
be easy to use and be compatible with the user and their
individual context, and therefore deemed useful, is improved
[3-5]. More recently, the importance of users' involvement in
intervention evaluation has been recognized, with measures of
user experienceincluded in evaluationsto identify whether and
how an eHealth intervention meets the preferences and needs
of the users. Understanding user experience can more or less
reflect the quality of human-centered design principles
associated with an intervention.

The term user experience initially arose in the field of
human-computer interaction and technology design and was
broadly defined as, “a person’s perception and responses that
result from the use or anticipated use of a product, system or
service” [6]. To date, across eHedlth studies, a wide range of
definitions and concepts have been used to evaluate user
experience, such as satisfaction, acceptability, adherence,
engagement, and usability, with an eHealth intervention [7-14].
Similarly, user experience data collection methods have also
varied, such as with the use of self-report questionnaires,
in-person or tel ephone-based interview guides, or different types
of automatic data capture of users interactions with an
intervention [ 15]. These variations suggest that user experience
may be a multidimensional concept with several important
constructsto define and measure within an eHealth intervention,
and aconsensus among researchersisyet to be reached. Similar
to how the need to define, standardize, and measure adherence
has been mounting in recent years [16,17], a need to converge
on acommon understanding of user experienceisalso becoming
more apparent. A set of accepted domains, definitions, and
eval uation measures used in eHealth intervention devel opment
and evaluation would benefit children, adol escents, and parents
by allowing them to compare user experiences between multiple
interventions and inform decisions about their own eHealth
intervention use. These accepted approacheswould also provide
guidance to researchers in the eHealth field and alow for
continued advancement and improvement of the study of user
experience and other eHeath outcomes (eg, intervention
effectiveness, user safety, and user empowerment), intervention
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design components (eg, content and technological features),
and factors that can influence the intervention experience of
users (eg, context of use and user expectations).

This Study

This study involves two phases: a scoping review and Delphi
consultations. Our decision to conduct areview plus consultation
reflects a hermeneutic position that user experience cannot be
fully understood without examining it in its current context
(existing literature) and the meanings attributed to it (Delphi
consultations). The scoping review includes diverse literature
to identify how user experience has been defined and measured
in eHealth research studies of children, adolescents, and parents.
These findings subsequently informed the development of
surveys used in the Delphi consultations with eHealth
researchers and adolescent users of an eHealth intervention,
which focused on establishing a working definition of user
experience (and the domains that it may encompass) and
devel oping recommendations for measuring user experiencein
future evaluations of eHealth interventions.

Methods

Study Design

Wefollowed the scoping review framework proposed by Arksey
and O’'Malley [18] with a Delphi consultation recommended
by Levac et a [19]. Reporting of the review adheres to the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) Extension for Scoping Reviews checklist
[20]. The consultation exercise followed synthesis of findings
from the literature. Approval s from the Health Research Ethics
Board at the University of Albertaand Human Research Ethics
Committee at the University of Southern Queensland were
received for the Delphi consultation. The approved study
protocol is available upon request.

Development of the Search Strategy

The search strategy (Multimedia Appendix 1) was developed
using an iterative process. First, we developed alist of search
terms using key conceptsand termsfrom aconvenience sample
of indexed studies published in various years that examined
user experience with an eHedth intervention. A research
librarian provided input on appropriate filters, such asMedical
Subject Headings terms, and modified these terms to comply
with different databases. For this review, we were interested in
identifying both published and unpublished English language
studies of user experiences, and we sought to include studies
made available between January 1, 2005, and April 11, 2019.
We included the literature published since 2005 to focus on
contemporary studies of eHealth technol ogies (eg, mobile apps,
desktop-based, and multisession or single-session interventions).
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The search terms and parameters were tested for sensitivity,
determined by whether the search strategy successfully filtered
the 63 citations that were manually selected a priori (see
Multimedia Appendix 2 for the list of test citations). We then
conducted 2 rounds of preliminary screening to further refine
the strategy. The finalized search strategy was peer-reviewed
before implementation.

Search Strategy

We identified studies from the following databases. Ovid
MEDLINE, PsycINFO, CINAHL, EBM Reviews (Cochrane
Database of Systematic Reviews, ACP Journal Club, Database
of Abstracts of Reviews of Effects, Cochrane Central Register
of Controlled Trias, Cochrane Methodology Register, Health
Technology Assessment, and NHS Economic Evaluation
Database), Cochrane Central Register of controlled trias, and
Clinical Trials.gov. We searched Google Scholar from January
2005 to April 2019 and conference proceedings of the
International Society for Research on Internet Interventions
from January 2016 to April 2019, as there are no archives of
International Society for Research on Internet Interventions
previousto 2016. We reviewed the reference lists from reviews
(systematic, narrative, etc) to identify additional, potentially
relevant studies.

Criteriafor Considering Studiesfor the Scoping
Review

Weincluded studies of any design that assessed user experience
with an eHealth treatment or prevention intervention designed
for children or adolescents (aged <19 years). Studies with a
sample that contained young adults could be included in the
review if the mean age of participants was reported to be <19
years. eHealth interventions could target any health condition
but needed to be web-, computer-, or mobile-based, mediated
by theinternet and include some degree of interactivity. Studies
of telehealth interventions were not included. Studies could
assess the eHealth user experience of children, adolescents, or
parents. Given the wide range of pre-existing definitions and
measurement approaches used to evaluate eHealth intervention
user experience, multiple domains could beincluded in the user
experience evaluation, such as cognitive factors (ie, beliefs,
attitudes, and intention; such as satisfaction and acceptability
of the intervention) or behavioral factors (ie, how the
intervention was used, such as self-reported adherence to and
engagement with the intervention) related to the use of an
eHealth intervention. To be included, studies needed to report
the measurement of user experience asfirst-person experiences
reported by eHealth intervention users (parents, children, and
adolescents). Studies that only reported indirect user data (ie,
proxy report by a parent whose child used a program and
intervention metadata [number of sessions completed]), which
do not reflect the user’s subjective experience, were excluded.
Studies also heeded to detail the evaluation measures (eg, tool,
instrument, or interview questions) used to collect user
experience data so that we could identify how user experience
was defined and measured. Studiesthat did not detail evaluation
questions but referenced an original publication of the evaluation
measure were included if we could obtain the referenced
publication to extract information.

https://www.jmir.org/2021/12/e25012

Newton et d

Screening for Article Eligibility

We organized and screened identified studies using EndNote
(Clarivate Analytics) hibliographic management software. In
pairs, 3 reviewers (authors NDG and AKR and review
contributor Marcus O’ Neill) independently screened the title
and abstract of articles, classifying each asrelevant, irrelevant,
or unclear using the predetermined inclusion and exclusion
criteria. To assess the clarity of the criteria for each reviewer
during screening, we calculated the interrater agreement for
screening outcomesfor thefirst 100 articlesusing thek statistic
[21]. The agreement was substantial (k=0.61). We wanted
interrater agreement to be >0.80, indicating an almost perfect
agreement [22], so reviewers met to review the screening criteria
alongside the articles for which they disagreed and sought
consensus on the screening outcome for each article. Agreement
increased to almost perfect (k=0.81) for the next set of 100
articles and therefore the screening progressed. At this point,
reviewers divided the remaining articlesto be screened. Articles
screened asrelevant or unclear underwent independent screening
and discussion by each reviewer pair to determine study
inclusion or exclusion. The reviewers contacted the primary
authors of 9 articles when additional information was needed
to determine eligibility. The reviewers documented the articles
that were excluded after full-text review to ensure transparency
and replicability.

Data Extraction

Process

Data were extracted into a standardized spreadsheet. The
Spreadsheet underwent pilot testing with 3 independent
reviewers (authorsNDG and AKR and review contributor MO)
who extracted data from the first 5 included studies to ensure
that the spreadsheet was adequate in scope and that consensus
was achieved on data categorization. Subsequently, each
reviewer extracted datafrom one-third of the remaining included
studies. Each reviewer verified the accuracy and compl eteness
of the other reviewers respective thirds. Data extraction
discrepancies were resol ved through consensus and third-party
consultation (author ASN). Corresponding authors were
contacted when reporting was unclear or details were lacking
inthearticle.

Data Extracted for Analysis
We extracted the following information from the studies:

1. Genera information on participants (age [range] and
intervention [user or respondent]) and the eHealth intervention
(name, mode of delivery, target population or health condition
and duration or frequency).

2. How first-person user experience was defined in studies,
which included looking for definitions and terms of
user-reported experiences as well as extracting individual
guestions used to measure user experience. We then compared
author-reported user experience definitionsto apriori definitions
and the identified measures were categorized into 6 domains:
satisfaction, acceptability, credibility, impact, adherence, and
use. The domainswere based on apreliminary literature review
of user experiences in eHealth studies that was conducted by
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one of the authors [23]. All tools fit into one or more of the 6
domains. The original working definitions for the 6 domains
are presented in Multimedia Appendix 3.

3. Magjor characteristics of the evaluation measures used to
assess user experience, including its purpose and scope, delivery
time points, type of respondent (child, adolescent, or parent),
administration approach (web-, telephone-, or paper-based or
face-to-face interview), the number of items and item-response
format (eg, Likert scale or open-ended questions), and any
notations by study authorsregarding limitations of the evaluation
measures and recommendations for future measurement or
evaluation.

4. Information on the measure’'s psychometrics was extracted,
if available, including information on measure validity (face,
content, construct, or criterion), reliability (internal consistency,
interrater, or test-retest), and findings from afactor analysis. In
studieswhere an eval uation measure was referenced, the original
reference was reviewed and psychometric data were extracted,
if available.

Quality Assessment

Two independent reviewers (NDG and AKR) assessed the
quality of the evaluation measures reported in the studies and
met to resolve discrepancies through consensus. The reviewers
used 3 criteriadevel oped by the Society for Pediatric Psychology
Assessment Task Force [24]. The first criterion was the
availability of details on the instrument or measure to allow
evaluation and replication. This involved the reviewers
confirming whether a measure was available for review in
published or gray literature; study authors could have aso
included their measure as supplementary material to their
publication. The second criterion concerned the availability of
reliability and validity datafor the instrument or measure. This
could include psychometric data (eg, for surveysor rating scales)
and data from pilot testing (eg, face and content validity or
interview guide reliability for author-developed interviews).
Thethird criterion, use of theinstrument or measure by multiple,
independent investigative teams as described in peer-reviewed
articles, necessitated the measure or tool (including aqualitative
interview guide) to have been used by more than one group.

Using the abovementioned criteria, measures were classified
into 4 categories.  well-established,  approaching
well-established, promising, or not yet established. We rated a
measure aswell-established if we could identify 2 peer-reviewed
articleswith very good detail of the measures and good to strong
or excellent published information on both validity and
reliability. We rated ameasure as approaching well-established
if we could identify 2 peer-reviewed articles with very good
detail of the measure and with published information on validity
or reliability either missing or presented in vague or poor to
moderate values. We rated a measure as promising if we could
identify 1 peer-reviewed article with sufficient detail of the
measure (eg, some, but not all of the questions present) and
with published information on validity or reliability either
missing or presented in vague or poor to moderate values.
Although not included in the original task force rating scheme,
we rated a measure as not yet established if we could identify
1 peer-reviewed article with sufficient detail of the measure but
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with published validity or reliability information not available.
Thequality of validity and reliability datawereinterpreted using
aguide presented by Phillips et al [25] (Multimedia Appendix
4).

Data Analysis

Evidence tables and a bar graph were developed to aggregate
findings into descriptive and thematic summaries [5].
Descriptive summariesincludeinformation on study, participant,
and eHedth intervention characteristics, user experience
measures, and related psychometric statistics. Thematic
summaries include grouping measures according to the quality
assessment  categories used to define the measures:
well-established, approaching well-established, promising, or
not yet established.

Delphi Consultation Process

The Delphi consultation phase of the scoping review was a
stepwise process involving multiple, structured rounds of
surveys to gain consensus [26-28] on how user experience
should be defined and measured.

Participants

We sought input from 2 groups of individuals: researchers of
the studies included in our review who had published eHealth
intervention user experience eval uations and adol escents (aged
16-18 years) currently using an eHealth intervention.

We identified and contacted researcher participants using the
published email contact information of lead or corresponding
authors of studies included in the scoping review. We used
snowball sampling so that contacted authors could aso
recommend colleagues with relevant expertise who may be
interested in participating [26]. Each potential participant
received an email invitation to participate along with an
information sheet describing the Delphi consultation; those who
completed the survey were considered to have given implied
consent. The Del phi consultation with researcherswas held over
7 months between September 2019 and March 2020.

For practical and feasibility reasons, we recruited adolescent
participants among current users of an evidence-based eHealth
intervention, the web-based BRAVE Self-Help program [12,29],
who had previously consented to be contacted for futureresearch
studies. Recruitment involved a pop-up invitation that appeared
when users logged into the BRAVE Self-Help program
throughout a 6-month period from June 7, 2019, to December
10, 2019. Interested participants were directed to an external
site and invited to read a separate information sheet regarding
the study and provide informed consent to participate in the
Delphi consultation. After providing consent on the web,
participants completed a survey that was used for the Delphi
consultation.

Process

The processthat we followed with each participant group along
with the response and participation ratesis presented in Figure
1. Broadly, each survey included questions that sought
consensus on participants' opinions on the importance of the
user experience domains and definitions used in the scoping
review (Multimedia Appendix 3), additiona domains for

JMed Internet Res 2021 | vol. 23 | iss. 12 | 25012 | p. 4
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

consideration, and the appropriateness of measures used across
eHealth studies of user experience. Consensus on responses to

Newton et d

each survey question was defined as having >80% agreement
[26].

Figure 1. Delphi consultation process. REDCap: Research Electronic Data Capture.

Tabulated results from scoping review
- Prepared survey questions and scaling

Received Health Research Ethics Board approvals

Delphi planning

Potential participants contacted for
survey participation:
Researchers contacted via email
addresses from publications
Adolescents notified during use of
web-based eHealth program

Participant contact

Evaluated
responses
for
consensus

sought again

Evaluated
responses
for
consensus

Survey Development and Scaling

Our team pilot-tested the surveys used in round 1 for both
participant groups. We reviewed each survey for face validity,
clarity, cohesiveness, flow, and completion time and made
changes as needed (eg, modifying thewording of questionsand
changing the order of questions).

Researcher participants were first asked questions regarding
their demography (age, gender, professional position, country
of residence, and experience in devel oping and measuring user
experience) followed by a series of questions on their level of
agreement with the preliminary definitions of the proposed user
experience domains (satisfaction, acceptability, credibility,
impact, adherence, and use); initial definitions were based on
apreliminary literature review that informed this scoping review
as having accepted definitions or domains for measuring user
experience. In round 1, an open text box for respondents to
provide text supporting their answers was included. We
originally wanted to survey participants for their opinions
regarding the appropriateness of the user experience measures

https://www.jmir.org/2021/12/e25012
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Survey created in REDcap

Two rounds of reviewing survey questions
for clarity and length of time to complete
Revisions made as necessary

Pilot-testing

105 researchers contacted with 30 participating (29% response rate)
27 adolescents responded to open notice to participate

Delphi round 1

User experience definitions revised based on participant feedback and consensus

Only questions without consensus asked in round 2
23 of the 30 researchers from round 1 participated (77% participation rate)
6 of the 27 adolescents from round 1 participated (22% participation rate)

Delphi round 2

used across eHealth as well as findings from the review itself.
We used a 6-point Likert scale ranging from strongly agree to
strongly disagree to measure participants' level of agreement.
Inround 1, we also included an open text box for suggestions
and comments regarding proposed definitions of identified
domains and for those domains not identified in the survey. For
proposed domains that could be measured at multiple time
points, we also asked participants to indicate their preferred
timing of measurement (before, during, or after theintervention).
Researcher participants were then asked to rank the importance
of the domains relative to one another using a 6-point Likert
scale ranging from most important to least important when
measuring user experience. Participants were also asked in both
rounds to indicate the importance of studies to measure user
experience; however, we realized that definitions would need
to be determined before this could occur.

Adolescent participants were asked questions regarding their
demography (age, gender, and frequency of using web-based
health interventions) followed by questions on their level of
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agreement with how important it is for researchersto ask them
about each of the 6 user experience domains when using an
eHealth intervention. Given the complexity and technical nature
of the domains presented, adolescents were provided with lay
descriptions of each of the domains and asked to rate how
important they felt each domain was rather than commenting
on the definition (as we did with the expert researcher sample).
In this way, adolescents were able to provide input into the
domains that were most important from their perspective. We
used a 6-point Likert scale ranging from extremely important
to not at all important to measure participants level of
agreement and also included an open text box in round 1 so that
participants could identify reasonsfor why they felt aparticular
domain wasimportant or not. Adolescent participantswerethen
asked to rank the importance of the domains relative to one
another from most important to least important. In round 1, an
open text box was available for adolescents to add any other
comments they had on the presented domains and any other
aspects of user experience they thought were important or
missing.

Consultation Rounds

We conducted independent Delphi consultations with each
participant group—2 rounds with researcher participants and 2
rounds with adol escent participants—using asurvey tailored to
each group. The same participants participated in both rounds
as the intent was to gain consensus (agreement) within the 2
participant groups. Given the nature of the questions being
asked, we felt that 2 rounds were sufficient to capture
participants’ opinions. In round 2, we presented the summary
of responses for survey questions where consensus was not
achieved in round 1 or where comments and feedback for a
survey question necessitated further clarification. Thisapproach
allowed each participant in round 2 to express their opinion
after observing and reflecting on the opinions of other
researchers or adolescents. The purpose of this approach was
to decrease the degree of dispersion or increase the degree of
consensus in participants' answers. The consultation exercise
concluded after 2 roundsirrespective of whether consensuswas
reached on all survey items.

We used REDCap (Research Electronic Data Capture), asecure
web-based platform [30], to administer the electronic surveys
to researcher participants and the University of Southern
Queensland Survey Tool based on Lime Survey and hosted on
secure University of Southern Queendand serversfor adolescent
participants. Participants spent 15-30 minutes (researchers) or
10-15 minutes (adolescents) to complete the survey in each
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round. To maximize the response rate for each round,
nonrespondents were sent an email reminder about the survey
after every 7 days until 3 contact attempts had been made.
Participants answered questions anonymously so that individual
opinions did not influence other participants’ opinions [26].
Adolescent participants who completed the surveyswere given
the opportunity to enter a draw to win one of the 10 vouchers
valued at Aus $40 (US $28.92) to be drawn at completion of
the study. Researchers who completed the surveys were given
the opportunity to enter adraw towinaCAD $150 (US $118.14)
electronic gift card.

Data Analysis

In round 1, we calculated the response rate for researcher
participants only, as we were not able to determine the number
of adolescent invitees from the open invitation to participate.
In round 2, we calculated the participation rate for both
researchers and adol escents using the denominator from round
1. For both rounds, we generated descriptive statistics
(frequencies and percentages) to determine the level of
agreement (consensus) among participants for each survey
guestion. This involved grouping the responses at each end of
the Likert scales (eg, grouping strongly agree with agree and
disagree with strongly disagree). We also reviewed the
responses to middle Likert categories (eg, agree/disagree and
dightly agree/dightly disagree) to identify the range of opinions.
Among researcher participants, following round 1, we collated
the open-text answers or feedback on definitions and used this
text to revise the definitions for the domains of user experience.
We revised each domain definition using suggestions from
participants irrespective of whether consensus was reached on
the definition in round 1. The rational e wasthat the suggestions
added critical details and improvementsto each definition. The
revised definitions were then presented for consensusin round
2 during which participants were asked to indicate their level
of agreement with the revised definitions. We used IBM SPSS
(version 26) for all analyses.

Results

Literature Search and Selection

The search strategy identified 8634 unique citations. Of these
citations, 1087 were considered potentially relevant based on
their title and abstract (Figure 2). After full-text review, 129
articlesand 1 erratum met inclusion criteria and were included
in the review.
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Figure 2. Literature search flow diagram.
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12,235 records identified 210 records identified
through database searching through other sources

L

8634 records after

duplicates removed

|

8634 records
screened

—» | ameasure of user experience (eg, no details

1087 full-text
documents assessed
for eligibility

|, | no details on the measure or no details on

|

129 studies + 1
erratum included in
scoping review

Description of Included Studies

A summary of the general characteristics of 129 eHealth studies
that evaluated user experience is presented in Table 1. Most
studieswere published in 2018 (30/129, 23.3%), 2017 (25/129,

Reasons that 7547 records were excluded:
-eHealth intervention type not included in
the review (n=5187)

-Age of eHealth target population >19 years
(n=1288)

-Irrelevant article type (eg, commentary,
review) (n=557)

-Did not include, or inadequately addressed,

on the measure or no details on the
questions) (n=259)

-Not an eHealth study (n=198)
-Article not in English (n=58)

Reasons that 957 full-text documents were
excluded:
- Did not include, or inadequately
addressed, a measure of user experience (eg,

the questions) (n=512)

- eHealth intervention type not included in
the review (n=171)

-Age of eHealth target population >19 years
(n=142)

-Not an eHealth study (n=117)

- Intervention did not target a health
condition (n=12)

-Article not in English (n=3)

mesasured user experience domains were acceptability, usability,
and satisfaction; thistrend occurred across years of publication

19.4%), and 2015 (24/129, 18.6%). The most commonly time.
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(Figure 3). Additional details for each study are presented in
Multimedia Appendix 5 [7-14,31-152], grouped by year of
publication to examine trends in the domains measured over
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Table 1. Summary of the eHealth studies that measured user experience (N=129).

Characteristics Studies within scoping review, n (%)
eHealth user?

Children aged <9 years 26 (20.2)

Adolescents aged 10-19 years 118 (91.5)

Young adults up to 24 years 25(19.4)

Parents 33(25.6)

Type of eHealth intervention

Web-based 85 (65.9)
M obile-based 44 (34.1)
Tablet-based 11 (8.5)
User experience domain that was measured

Satisfaction 86 (66.7)
Acceptability 77 (59.7)
Credibility 17 (13.2)
Perceived impact 66 (51.2)
User-reported adherence 11 (8.5)

Usability 74 (57.4)

@A ge categories defined using World Health Organization definitions [153)].

Figure 3. Thetype and frequency of user experience domains measured across eHealth studies over time. The domains named in this figure reflect the
agreed-on terminology that resulted from the Delphi consultation with researchers.

35
30

25

m Usabili
% I .
m User-Reported Adherence

Perceived Impact
15 -
w Credibility
m Satisfaction
10 . . m Acceptability
: N -
- —

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year of publication

Number of publications

Details of the quality assessment outcomes using the Society

User Experience M eaSJre.s _ . for Pediatric Psychology Assessment Task Force [24] criteria
Research teams used 128 unique user experience evauation are provided in  Multimedia Appendix 6

measures in the 129 published studies included in this review.
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[7-14,31-111,113-121,123-152,154,155]. Of the 128 measures,
10 (7.8%) were assessed to be well-established measures (Table
2) and 5 (3.9%) were assessed to be approaching
well-established (Table 3). These measures were used in
research studies to primarily capture user experiences related
to satisfaction with and acceptability of eHealth interventions
and program usability and perceived impact of an intervention.
Eval uation measures used in research studies that were assessed

https://www.jmir.org/2021/12/e25012
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to be promising (13/129, 10.1%) are presented in Multimedia
Appendix 7 [75,90,97,99,107,109,132,136,139,152]. The
remaining 100 measures identified were assessed as not yet
established and primarily represented studies in which
author-devel oped eval uation questions were used. Information
on evaluation measures used in research studies that were
assessed to be not yet established is available upon request to
the corresponding author.
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Table 2. Well-established evaluation measures of user experience.

Newton et d

Measure name and targeted
user experience domain

Format and administration
features

Psychometric properties

Validity

Reliability

eHealth study

SUS? usability

SUS (Portuguese version);
usability

Client Satisfaction Question-
naire 8; acceptability, satis-
faction, and usability

CEQE; credibility and per-
ceived impact satisfaction

GEQd; acceptability and
satisfaction

PSSUQ also known as the
Computer Systems Usability
Questionnaire®; acceptabili-
ty, perceived impact, satis-
faction, and usability

sss : satisfaction

TEI-SF™; acceptability and
perceived impact satisfac-
tion

USE' questionnaire; accept-
ability, satisfaction, and us-
ability

WAI-SRI; credibility and
perceived impact

10 items; 4- and 5-point
Likert scales; administra-
tion: paper- and web-based
and telephonic

10 items; 5-point Likert
scale; administration: paper-
based

8items; 4-point Likert scale;
administration: paper- and
web-based

6items; 9-point Likert scale
and 0%-100% scale; admin-
istration: not reported

33 items; 5-point Likert
scale; administration: web-
based

19 items; 7-point Likert
scale; administration: web-
based

5items; 4-point Likert scale
and open ended; administra-
tion: telephonic

9items; 5-point Likert scale;
administration: paper-based

19 items (4 subscales); 7-
point Likert scale; adminis-
tration: web-based

12 items; 5-point Likert
scale; administration: web-
based

Two-factor scale [156]; usable (8
items), a=.91; learnable (2 items),
0=.70; overall a=.92

Construct validity with PSSUQP
[258]: r=0.70

Criterion-related validity; other
measures of satisfaction [159]:
r=0.60-0.80

Two-factor scale [160]: expectancy
(3items), eigenvalue=3.42; credibil-
ity (3items), eigenvalue=1.53; 2
factors accounted for 82.46% of the
total variance

Five-factor scale; GEQ validation
study [161]: factor 1 (5 items); fac-
tor 2 (7 items); factor 3 (4 items);
factor 4 (5items); factor 5 (4 items);
all correlation coefficients >0.30

Three-factor scale; correlation coef-
ficients on 5 years of PSSUQ sam-
ples[154]: system usefulness and
informational quality, r=0.70; sys-
tem usefulness and interface quality,
r=0.70; informationa quality and
interface quality, r=0.60; factors
scores shared 36% to 50% of the
variance

One-factor scale factor loadings®
[163]: Youth version, a=.77-.90;
Parent version, 0=.71-.83

2 factor scale[164]: acceptability (8
items), 0=.49-.93, 57% of total item
variance; discomfort (1 item),
0=.82, 12% of total item variance

Criterion-related validity [166];
compared with SUS (2 eval uations);
usefulness: r1=0.60, r,=0.69; ease
of learning: r1=0.71, r,=0.78; ease
of use: r1=0.78, r,=0.81; satisfac-
tion: r1=0.66, r,=0.71

Three-factor scale; correlation with
WAII-SR within 2 samples (S1 and
S2) [167]: goal (4 items), 0=.89
(S1), 0=.87 (S2); task (4 items),
0=.87 (S1), 0=.90 (S2); bond (4
items), 0=.86 (S1), 0=.84 (S2);
overall, a=.95 (S1), 0=.94 (S2)

Internal consistency; 10 years of
SUS samples: a=.91 [157];
eHealth study sample: a=.86[31],
0=.95[32]

Interrater reliability; Portuguese
validation sample[158]: intraclass
correlation coefficient=0.36 with
modest agreement between ratings
(76.67%)

Internal consistency across 9 stud-
ies[159]: a=.83-.93; eHedlth study
sample: 0=.92 [41]

Internal consistency; CEQ valida-
tion across 3 studies [160]: ex-
pectancy, 0=.79-.90; credibility,
0=.81-.86; overdl, a=.84-.85; test-
retest reliability, CEQ validation
across 3 studies[160]: expectancy,
0a=.82; credibility, a=.75

Internal consistency; GEQ devel-
opment sample [162]: a=.81

Internal consistency; 5 years of
PSSUQ samples [154]: system
usefulness, a=.96; informational
quality, a=.92; interface quality,
0=.83; overdl, a=.96

Internal consistency; SSSdevelop-
ment samples[163]: youth a=.86;
parent a=.85; eHealth study sam-
ple across different time points
[47]: 0=.77-.95

Internal consistency; TEI-SF devel-
opment samples: 0=.94 [165],
0=.85[164]

Internal consistency; USE develop-
ment sample[166]: a=.98; eHedth
study sample [32]: usefulness,
0=.90; ease of learning, 0=.98;
ease of use, a=.95; satisfaction,
0=.96

Interna consistency; WAI-SR de-
velopment within 2 samples[167]:
god, 0=.87 (S1), a=.85(S2); task,
0=.85 (S1), 0=.87 (S2); bond,
0=.90 (S1), 0=.85 (S2); overal,
0=.91 (S1), 0=.92 (S2); eHealth
study sample [41]: a=.95

[14,31-39]

[40]

[41-44]

(41

[7,10]

[45,46]

(47

(48]

(32

[41,49]

83US: System Usability Scale.
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bpPSSUQ: Poststudy System Usability Questionnaire.
®CEQ: Credibility Expectancy Questionnaire.

dGEQ: Game Experience Questionnaire.

®The Computer Systems Usability Questionnaire and PSSUQ are the same questionnaire; the only difference is that the Computer Systems Usability

Questionnaire wording is appropriate for use in field settings or surveys rather than in a scenario-based usability evaluation [154,155].

fSss: satisfaction with Services Scale.
9Factor loading: correlation coefficient for the variable and factor.
PTEI-SF: Treatment Evaluation Inventory-Short Form.
IUSE: Usefulness, Satisfaction, and Ease of use.

IWAI-SR: Working Alliance Inventory: Revised Short form.

Table 3. Evaluation measures assessed to be approaching well-established.

Newton et d

Measure name and targeted Format and administration ~ Psychometric properties eHealth study
user experience domain features
Validity Reliability
Client Satisfaction Scale; 10 items; 5-point Likert Not reported Internal consistency; eHealthstudy [50-52]
perceived impact and satis-  scale; administration: not sample [50]: Child scale, a=.75;
faction reported Parent scale, 0=.85
Standardized SUMI2 accept- 95 items; 3-point Likert Not reported Internal consistency; SUMI devel-  [53]
ability, satisfaction, and us- scaleand open ended; admin- opment sample [168]: global sub-
ability istration: paper-based scale, a=.92; efficiency subscale,
0=.81; affect subscale, 0=.85;
helpfulness subscale, 0=.83; con-
trol subscale, a=.71; learnability
subscale, a=.82
WAMMI b; acceptability and 20 items; 5-point Likert Not reported Internal consistency; WAMMI [54]
usability scale; administration: not development sample[169]: a=.96
reported
Author-adapted TEI-SF¢;  11items; 5-point Likert Not reported for author adaption of  Internal consistency; eHealth study  [55,56]
acceptability and satisfaction scale; administration: paper- TEI-SF sample [55]: Child scale, a=.82;
based Parent scale, 0=.81
Author-developed question- 7 items; 5-point Likert scale;  One-factor scale [57]: 69% of total  Internal consistency; eHedthstudy [57]
naire; acceptability and per- administration: web-based  item variance sample [57]: a=.94
ceived impact
Author-developed question-  >14 items; 5- and 10-point  Not reported Internal consistency; eHedthstudy  [58,59]
naire; perceived impact and  Likert scales; administra- sample [58]: perceived benefits of
usability tion: not reported intervention content, 0=.92; per-
celved benefits of theinterpersonal
principlesin the intervention,
0=.85; ease of use, a=.94; ease of
understanding, a=.96; ease of
reading, 0=.97; internal rationale,
0=.96; identification/relevance,
0=.96
Author-developed question- 7 items; 4-point Likert scale;  Two-factor scale: utility of program  Internal consistency; eHedthstudy [60]
naire; perceived impact, sat-  administration: not reported (5 items), 45% of total item vari- sample [60]: user friendliness,
isfaction, and usability ance; user friendliness of program  o=.71; utility items, a=.84
(2items), 21% of totdl item variance
Author-developed question- 17 items; scaletypenot re-  Three-factor scale; eHealth study  Internal consistency; eHedlthstudy  [61]

naire; acceptability, satisfac-
tion, and perceived impact

ported; administration: not
reported

sample [61]: program evaluation (7
items); program benefits (7 items);
overall satisfaction (3 items); sub-
scales ranged from 1 (negative
evauation) to 10 (positive evalua-
tion)

sample [61]: subscales, a=.90 or
higher

83UMI: Software Usability Measurement | nventory.
BWAMMI: Website Analysis and Measurement Inventory.
®TEI-SF: Treatment Evaluation Inventory- Short Form.
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Delphi Consultation

Overview

In round 1, 30 researchers and 27 adolescents participated. In
round 2, the number of participants decreased to 23 researchers
(23/30, 77% participation rate) and 6 adolescents (6/27, 22%
participation rate; Figure 1). The demographic characteristics

https://www.jmir.org/2021/12/e25012
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of researcher and adolescent participants are presented in Table
4. Researcher participants were mainly women and employed
in academic positions, and all participants had used a measure
of user experience in their work. In addition, most adolescent
participants were female participants, and most had limited
experience in using eHealth interventions (despite being
currently enrolled in an eHealth intervention for anxiety).
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Table 4. Demographic information about the participants.

Newton et d

Characteristics Round 1 Round 2
Resear cher participants, n (%) 30 (100) 23 (77)
Age (years), mean (SD) 42.6 (1.4) 43.7 (1.7)
Sex, n (%)
Female 26 (86.7) 20 (87)
Male 4(13.3) 3(13)
Primary roleor position, n (%)
Academic (professor and lecturer) 19 (63.3) 13 (56.5)
Scientist (researcher and research fellow) 5(16.7) 5(21.7)
Clinician 4(13.3) 4(17.4)
Trainee (PhD candidate and postdoctoral fellow) 2(6.7) 143
Country, n (%)
Australia 4(12.9) 3(13)
Canada 3(9.7) 2(8.7)
Finland 1(3.2) 1(4.3)
Ireland 2(6.5) 1(4.3)
Italy 1(3.2) 1(4.3)
Korea 1(3.2 1(4.3)
New Zealand 4(12.9) 3(13)
Sweden 2(6.5) 2(8.7)
United Kingdom 1(3.2) 1(4.3)
United States 11(35.5) 8(34.8)
Has measured user experience, n (%) 30 (100) 23 (100)
Has developed a user experience measure, n (%) 7(23.3) 6(26.1)
Adolescent participants, n (%) 27 (100) 6(22)
Age (years), mean (SD) 16.44 (0.6) N/AZP
Sex, n (%)
Female 20 (74.1) N/A
Mae 5(18.5) N/A
Other 2(7.4) N/A
Use of eHealth programs, n (%)
Never used until the day of the survey 14 (51.9) N/A
<once per week 7 (25.9) N/A
1-2 times per week 4(14.8) N/A
3-4 times per week 0(0) N/A
5-6 times per week 1(3.7) N/A
>7 times per week 1(3.7) N/A

8N/A: not applicable.
bDemographics for adolescent participantsin round 2 were not collected to ensure anonymity as per the research ethics board's requirements.

Researcher Participants

Over 2 rounds of consultation, researcher participants made
several suggestions for refining the original definition of each
user experience domain. The revised definitions achieved by

https://www.jmir.org/2021/12/e25012
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round 2 are presented in Table 5 along with the consensus scores
for the definition (the percentage of participants who strongly
agreed or agreed with the definition). Researchers met or
surpassed the threshold for agreement on al definitions except
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the definition for perceived impact. Regarding the importance
of each of the domains to the overall assessment of user
experience in round 1, researchers achieved consensusin their
ranking of credibility as less important to measure relative to
the other 5 domains (80%; Table 6); no other rankings achieved
consensus in this round. Perceived impact was ranked in both
rounds as moreimportant than the other domains, but consensus
(=80% agreement) was not achieved. Regarding when
assessment of user experience should be conducted, the

Newton et d

responses differed across domains. By round 2, researchers
agreed that eHealth intervention acceptability (87% consensus)
and satisfaction (97% consensus) should be measured after
intervention completion. Researchers were divided on when
credibility should be measured, with equal proportions of
researchers indicating credibility should be measured at all 3
time points (before the intervention: 61%; during the
intervention: 65%; and after the intervention: 61%).

Table 5. Working definitions of user experience domains developed with researcher participants.?

Domain User experience definition

Definition consensus (%)

Acceptability

Satisfaction

Credibility

Acceptability refers to whether the intervention content, features, and delivery meet user ex-
pectations (eg, relevance, convenience, accessibility, feasibility, appropriateness, appeal [fun,
interesting, and likable], value, engaging, and privacy). These aspects may be different de-
pending on the user (ie, child, adolescent, or parent).

Satisfaction refersto the user’s overall impression of the intervention and whether it meets
their needs (eg, global satisfaction rating, value for money or time, helpful, whether they would
they use it again or recommend it to a friend, and ratio between expectations and results).

Credibility refers to the extent to which the user perceives the intervention to be trustworthy
and has the potential to work (eg, perceived accuracy and quality of information in the inter-

100

96

96

vention and/or evidence base supporting the intervention).

Usability?

Usability refers to the user’s perceived ease of use of the intervention based on technical

87

factors (eg, interface/equipment/reminder features or problems) and environmental/personal
factors (eg, content, time, and competing priorities) that impact the individual’s use of the

intervention (eg, frequency).

User-reported adherence®

User-reported adherence refers to how and why the user did or did not follow the intervention

83

or research protocol (eg, completing outcome measures and content) as recommended.9

Perceived impact

Perceived impact refersto the extent to which the user perceivesthe effect of theintervention’'s

78

impacts (eg, impressions of change in symptom levels and skills and perception of overall

effectiveness).

3 talics represent additions or changes to the original definition. Domains are listed in descending order of consensus.
bUsabil ity should also be measured in conjunction with objective measures of use (ie, intervention metadata).
CUser-reported adherence should also be measured in conjunction with objective measures of adherence (ie, intervention metadata) and clinician

expectations and adherence to the protocol (if relevant).
dcontent removed from the definition.

Table 6. The relative rankings among researcher participants for the importance of the user experience domains across 2 rounds of consultation.

Domain Round 1 (%) Round 2 (%)
More important Less important More important L ess important

Acceptability 73 27 48 52
Satisfaction 43 57 30 70
Credibility 20 80 _a —
Usability 47 53 26 74
User-reported adherence 47 53 26 74
Perceived impact 70 30 65 35

3Round 2 not conducted as consensus was achieved in round 1.

Researcher participants’ opinions varied greatly on whether a
universal measure of user experience was needed to enable
direct comparisons between studies of eHealth interventions.
By round 2, a total of 70% (16/23) stated that a universal
measure was extremely or quite important, 22% (5/23) stated

https://www.jmir.org/2021/12/e25012

that it was dlightly important, and 9% (2/23) stated it was
slightly unimportant. In round 1, atota of 37% (11/30) of the
participants a so provided comments. Most stated that although
auniversal measure may beimpractical given variability across
users’ developmental stage, technology types, and language, a
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core set of user experience items would be a valuable addition
to the eHealth field. Participants suggested that other measures
could be added to this core set to obtain intervention-specific
feedback as needed. Moreover, 1 participant pointed out that
accepted definitions of user experience domains are aso
important to ensure that the domains are not used differently
from study to study evenif different measures are used to assess
them.

Adolescent Participants

Adolescents were asked to indicate which user experience
domains were important for a researcher to ask them about. In
round 1, adolescents reached consensus that acceptability was
more important for a researcher to ask about compared with
other domains (81% consensus); satisfaction and perceived
impact were indicated as important, but adolescents did not
reach consensusin round 1 (78% consensus for both). After the
second round, adol escents achieved consensus with satisfaction,
credibility, and perceived impact (100% consensus) and usability
(83% consensus) identified asimportant domainsfor researchers
to ask about when measuring adolescents’ user experience. After
the 2 survey rounds, adolescents remained divided on the
importance of measuring user-reported adherence, with 50%
(3/6) of the participantsrating it more important and 50% (3/6)
rating it as less important

When asked to rank the domainsin order of importance to one
another (ie, which domains were more important than the other
domains), perceived impact was considered the most important
domain to measure (83% consensus) based on 2 rounds of
consultation. Credibility and acceptability were also ranked
highly and were considered more important than the other
domains, but they did not meet or surpass the 80% threshold to
achieve consensus. User-reported adherence was ranked the
least important domain relative to the others (83% consensus).
Usahility (76%) and satisfaction (67%) were also ranked asless
important to measure, although consensus was not reached for
these 2 domains either.

Discussion

Summary of Principal Findings

To our knowledge, thisisthe first study to review how eHealth
i ntervention studies have defined and measured user experience,
consult with experts (researchers) as to how user experience
could be defined and measured, and consult with users
(adolescents) as to which domains they considered important
for examining their user experience. In the scoping review, we
made 2 important discoveries: several well-established measures
are availableto quantify user experiences and alarge proportion
of published eHealth studies did not involve the use of a
well-established measure, with authors having developed user
experience questions specific to their eHealth intervention. Key
findingsfrom our Del phi consultation are the alignment between
researcher and adolescent relative rankings of user experience
domains and the refinement of definitions for the 6 proposed
domains of user experience.

https://www.jmir.org/2021/12/e25012
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Discussion of Principal Findings

We identified 10 well-established measures available in the
current literature to quantify 5 of the 6 proposed domains of
user experience (satisfaction, acceptability, credibility, perceived
impact, and usability). Therefore, we recommend that eHealth
researchers use an available, well-established measure instead
of developing their own measure to assess these 5 user
experiencedomains. Thisapproach will alow for between-study
comparisons of user experiences, including whether and how
experiences with similar eHealth interventions are considered
the same or different among users. Not only could such
comparisons help inform parents and their children with their
decisionsfor which eHealth intervention to use but also findings
across studies could be used by researchers to identify and
understand the relationship between user experience and other
eHealth outcomes (ie, intervention effectiveness and program
adoption or use).

To date, no well-established measure exists for studying
user-reported adherence. Thisisnot surprising, asadherenceis
typically measured using intervention metadata, such as the
number of sessions completed and time spent per session. We
propose that in addition to such objective metrics, researchers
measure how and why a user did or did not follow the
intervention or research protocol (eg, completing outcome
measures and content) as recommended or as encouraged by
intervention design. This subjective information can expand the
understanding of metadata—for example, why did the user
completethe number of sessionsor outcome measuresthat they
did. These data could be collected using a set of open-ended
guestions designed to be used across studies and tail ored, when
needed, to specific interventions, studies, or user profiles.

Definitions of the 6 domains of user experience that resulted
from our international consultation with eHealth researchers
offer aguidepost for new studies of user experience. Although
the proposed definitions may continue to be refined over time
as the eHealth field advances, we see them as an important
cornerstoneto user experience measurement. A set of commonly
accepted domains, similar to the efforts to define, standardize,
and measure eHealth adherence [16,17] and engagement
[170,171], can introduce ataxonomy that can be applied across
eHealth studiesevenif different populations, interventions, and
measures are used. However, it remains unclear, as to whether
a universal measure of user experience would be useful for
researchers. Although 16 of the 23 of the researchers in this
study responded that it isimportant to use a universal measure,
several concerns were brought forward regarding the challenge
to implementing such an approach. Asafollow-up to theresults
we reported here, further investigation of the utility and
feasibility of a core set of items and what this core set should
beisneeded. It is possible that consideration needs to be given
to how measures can be adapted for different respondents (eg,
parents, adolescents, and clinicians) or different intervention
contexts (eg, open access vs therapist supported). For example,
the findings of this study showed that perceived impact was
rated as important by both the researchers and adolescents;
however, it is entirely possible that each would describe the
desired impact of the intervention in different ways. Further
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investigation is necessary to examine how these constructs can
be best assessed using different respondents and contexts.

The Delphi consultationswe conducted provideinsight into the
value that researchers and adolescents place on the different
domains of a user’s experience with an eHealth intervention.
Both adolescent and researcher respondents ranked perceived
impact as one of the most important aspects of auser’s eHealth
experience, indicating that whether the user perceives the
intervention to have had an impact on their health is a central
component of user experience. There were aso divergent
perspectives, with one the most divergent being researchers
ranking of satisfaction among the most important domains
compared with adolescents’ ranking of it asless important. At
the core of the definition of satisfaction is an emphasis on
whether an intervention meets a user’s expectations and needs.
From the adolescent point of view, the definition of perceived
impact, which focuses on theimpressions of change in symptom
levels and skills or the perception of overall effectiveness, may
have been a more meaningful way to identify whether their
needs would be met, as perceived impact directly links to an
observable or tangible change in their symptoms or behavior
because of the eHealth program. Theranking of credibility also
differed between researchers (lower ranking) and adolescents
(higher ranking). With the choice of eHealth interventions
increasing, as consumers, it is not surprising that adolescents
would place greater priority on credibility asan important aspect
to the selection and use of an eHealth intervention. This
prioritization should be considered by researchers when
developing and marketing their interventions for use.

Usahility was considered one of the least important domains of
user experience from the perspective of both adolescent and
researcher respondents. Thisranking may reflect the discrepancy
between the more commonly used definitions of usability and
the one proposed in our Delphi consultation. Originating from
the field of computer science, usability is considered a main
design component (design heuristic), similar to aesthetics, user
safety, or data privacy, meaning that a certain degree of
(technical or functional) usahility isfundamental to or expected
with the use of an eHealth intervention. Although anintervention
may be usable, it does not mean that it will be used or perceived
asuseful by adolescents[172]. Therefore, if usability iscurrently
understood as a measure of the technical ease of use or the
functionality of anintervention, then examining it may add little
richness to the understanding of what and how users describe
their user experience with eHealth intervention to be like.
However, if usability comesto be associated with the conditions
(barriers or constraints, facilitators, and context) of use and
reasons for usefulness (meets the needs and preferences of
users), then usability may be considered an important indicator
of the user experience.

Future Directions

This scoping review with Delphi consultations has provided a
broad overview of the current state of user experience
measurement in the eHealth field al ong with expert (researcher)
and user (adolescent) input into how user experience could be
defined and measured with an eHeath intervention. An
extension of thiswork may include investigating whether acore
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set of items used to measure the various domains of user
experience would add value to the field and could be feasibly
applied across different interventions and user populations[23].
Future research could benefit from qualitative investigations
with adolescents to further define their understanding and
definitions of the user experience domains within different
eHealth contexts and test the feasibility of core assessment items
for these domains from their perspective. It would then be
beneficial to validate their definition of user experience (and
the associated domains) and test the feasibility of core
measurement item sets acrosslarge numbers of adolescent users
of eHealth interventionsinternationally. With greater awareness
and emphasis on patient-oriented research and improving
outcomes important to patients, assessment of user experience
can become an important part of patient-centered treatment
planning.

Further attention could also be directed toward the definition
and measurement of self-reported adherence. In our study,
although a definition of self-reported adherence was achieved
through consensus, its importance in measurement was not
established among researcher or adolescent participants.
Although a wealth of measurement studies exists for
understanding adherence from an objective standpoint
[16,173,174], few explanatory studies have been conducted to
explore how and why the user did or did not follow the
intervention and research protocol as recommended [23]. This
why component is critical for meaningful improvement of
eHealth interventions to increase program adherence and
therefore achieve related health benefits[175].

Future studies may also look at how to apply both objective and
subjective intervention outcomes or user experience measures
to improve the validity of eHealth evaluations. For example,
adolescents and researchers in our study reported perceived
impact to be an important aspect of the user experience.
Objective measures of intervention impact, such as changesin
diagnostic severity, global functioning, symptom checklists
[176], or self-reported minimal clinically important difference
[177], could reinforce or complement the findings generated by
more subjective measures [23]. In this way, we could better
understand how various measures converge or diverge on similar
user experience concepts, begin to develop more
psychometrically and theoretically robust assessment measures,
and establishindicators of clinically meaningful outcomes based
0N users' perspectives.

Limitations

Although this scoping review and associated Delphi
consultationswere conducted according to published guiddines,
this study is not without limitations. First, our study focus was
placed on eHealth interventions that were web-, computer-, or
mobile-based and mediated by theinternet; we excluded studies
that did not primarily include these features and therefore, our
results will not be representative of al technologies for which
user experience may be measured. In addition, eHealth
interventions being used and evaluated in health care systems
that have not been scientifically investigated and reported in
the published or gray literature were not included in our review.
Our scoping review focus also required studies to describe the
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measure or measures used to collect user experience data. This
requirement resulted in the exclusion of 512 studies. Given that
this was a review of definition and measurement of user
experience, such details were essential to understanding the
current state of the eHealth field. This approach was systematic
in that we applied the same working definitions to each study;
however, it may have resulted in the classification of adomain
of user experience that differed from what study investigators
intended. The chalenge in grouping some of the studies
confirmsthat agreement regarding definitions of user experience
domains would be of value to the eHealth field. The proposed
domains and definitions are not intended to be static, and we
expect that they will be refined to reflect advancesin the eHealth
field. Finally, although we present the results from the first
international Delphi consultations, our sample sizewaslimited,;
particularly in representation from adolescent users.

Conclusions

eHealth interventions are now widely available for use by
children, adolescents, and parents, and positive user experiences
are generally reported across individual studies. The outcomes
of thisreview and Delphi process highlight the various waysin
which user experience has been defined and measured across
studies, with a large proportion of research studies using
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conduct of this study, we propose definitions for 6 user
experience domains. acceptability, satisfaction, credibility,
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informed by empirical literature and agreed upon by eHealth
researchers and adolescent users. Findings revealed 10
well-established measuresthat assess 5 of the 6 user experience
domains (satisfaction, acceptability, credibility, perceived
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researchers use an available, well-established measure over
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experience research in the future and encourage consistency in
reporting and to guide the development of measurement tools.
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to measure the various domains of user experience would add
value to the field and be feasibly applied across different
interventions and user populations. Closing these gaps has the
potential to enable comparisons across the user experience
literature and better understand how user experience relates to
other outcomes, such as effectiveness or objective measures of
adherence, in eHealth interventions.
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