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Abstract

Background: Usability evaluation both by experts and target usersis an integral part of the process of developing and assessing
digital solutions. Usability evaluation improves the probability of having digital solutions that are easier, safer, more efficient,
and more pleasant to use. However, despite the widespread recognition of the importance of usability evaluation, thereis alack
of research and consensus on related concepts and reporting standards.

Objective: The aim of the study is to generate consensus on terms and procedures that should be considered when planning
and reporting a study on ausability evaluation of health-related digital solutions both by users and experts and provide a checklist
that can easily be used by researchers when conducting their usability studies.

Methods: A Delphi study with 2 rounds was conducted with a panel of international participants experienced in usability
evaluation. In the first round, they were asked to comment on definitions, rate the importance of preidentified methodological
procedures using a 9-item Likert scale, and suggest additional procedures. In the second round, experienced participants were
asked to reappraise the relevance of each procedure informed by round 1 results. Consensus on the relevance of each item was
defined apriori when at least 70% or more experienced participants scored an item 7 to 9 and less than 15% of participants scored
thesameitem 1to 3.

Results: A total of 30 participants (n=20 females) from 11 different countries entered the Delphi study with a mean age of 37.2
(SD 7.7) years. Agreement was achieved on the definitionsfor all usability eval uation—related terms proposed (usability assessment
moderator, participant, usability evaluation method, usability evaluation technique, tasks, usability evaluation environment,
usability evaluator, and domain evaluator). A total of 38 procedures related to usability evaluation planning and reporting were
identified across rounds (28 were related to usability evaluation involving users and 10 related to usability evaluation involving
experts). Consensus on the relevance was achieved for 23 (82%) of the procedures related to usability evaluation involving users
and for 7 (70%) of the usability evaluation procedures involving experts. A checklist was proposed that can guide authors when
designing and reporting usability studies.

Conclusions: This study proposes a set of terms and respective definitions as well as a checklist to guide the planning and
reporting of usability evaluation studies, constituting an important step toward a more standardized approach in the field of
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usability evaluation that may contribute to enhancing the quality of planning and reporting usability studies. Future studies can
contribute to further validating this study work by refining the definitions, ng the practical applicability of the checklist,
or assessing whether using this checklist resultsin higher-quality digital solutions.

(J Med Internet Res 2023;25:e44326) doi: 10.2196/44326
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Introduction

Background

Usability evaluation is essential to ensure the adaptation of
digital solutions to their users [1,2]. Usability evaluation is
defined as the evaluation of the extent to which a product can
be used by specified users to achieve specified goals with
effectiveness, efficiency, and satisfaction in a specific context
of use[3]. When usability evaluation is part of the devel opment
process of digital solutions, these are more likely to allow an
interaction that isintuitive, efficient, memorable, effective, and
pleasant, which is key for user acceptance and digital solutions
dissemination [4]. Poor usability impacts the quality of digital
solutions and undermines the objective of ensuring that it is
suitable for their users[5].

Usability evaluation methods can be based on expert analysis
(inspection methods) or on real user data (test and inquiry
methods). Within each method, there are numerous evaluation
techniques that must be selected according to the characteristics
of users and the stage of development of the digital solution to
be evaluated [6,7]. In most cases, usability evaluation involves
a combination of several techniques[8].

Usability assumes amplified importance when referring to health
digital solutions that intend to help preventing, diagnosing,
treating, monitoring, or aleviating adisease or injury in human
beings [9,10]. The errors and problems related to digital
solutions that occur during the process of interaction between
users and digital solutions in the real context of use [11,12]
could be avoided, at least partially, if acomprehensive usability
evaluation performed continuously throughout the design,
development, and implementation process of the health-related
digital solution had beenimplemented [13,14]. Usability testing
creates opportunities to make digital health solutions easier,
safer, more efficient, and pleasant to use [15,16]. These
improved interactive qualities benefit not only the user (patient
or caregiver) but also the manufacturer and society. Pressing
the wrong button, misreading a number, misplacing a
component, skipping a step, or overlooking awarning message
are examples of potentialy catastrophic actions that can be
minimized with proper usability evaluation [15]. Another reason
to conduct usability tests of health digital solutionsisto meet
the device regulators' expectations [15]. There are aready a
series of regulations, standards, and guidesthat standardize the
evaluation of usability [14,17]. Human factors engineering has
been added to regulatory requirements to reduce the number of
errors in the use of medical devices, develop intuitive devices,
and reduce training costs for both manufacturers and end users
[11]. In addition, usability assessment is now integrated into
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the design and devel opment of health software, and the need to
consider the usability of health information technologies is
widely accepted [18]. However, despite the widespread
recognition of the importance of usability evaluation, there is
a lack of research on consensus on related concepts and
reporting of usability assessment [19].

Previous studies have highlighted the need to improve the
quality of health-related digital solutions. For example, areview
of the quality and content of mobile apps to support lifestyle
modifications following a stroke has concluded that overall
quality was low [20]. A similar conclusion was reported in a
study on the quality of smoking cessation apps [21]. Another
systematic review on the methodol ogical quality of mobile apps
for pain management and assessment concluded that studies
fail to report on several important methodological aspects
regarding the evaluation of usability, including the use of valid
and reliable measurement instruments or the previous experience
of the investigator who conducted the evaluation [22]. Similar
findings were reported in a recent scoping review aiming to
synthesize the characteristics and procedures reported in the
existing literature on the usability evaluation of digital solutions
relevant to older adults [19]. A few attempts have been made
to provide guidance for good evaluation practice in health
informatics [23]. However, these guidelines are not specific to
usability [23], not for research purposes [24], and lack detail
and specification, which might explain why its use is not
widespread. An objective and smpletool that clearly identifies
what should be considered and how it should be considered
when planning and reporting a usability study are needed.
Objective

A lack of standardized terms and procedures and good practices
across the studies on usability evaluation has been identified,
such asfailureto report on the characteristics of study evaluators
and participants, detail the tasks used for usability evaluation,
or triangulate methods and techniques in the evaluation of
usability. It isunclear whether the lack of information provided
in the manuscripts results only from poor reporting as poor
reporting may also reflect insufficient planning. Overall, these
findings suggest that there is a need for consensus on the
planning and reporting of studies on usability evaluation.
Furthermore, a systematic review of criteria to assess mobile
health apps and respective definitions found great diversity
acrosstheliterature, further reinforcing the need for consensus,
which may help improvethe existing tools[25]. Therefore, this
study aims to generate consensus on the terms and procedures
that should be considered when planning and reporting a study
on usahility evaluation both by users and experts and provide
a checklist that can easily be used by researchers when
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conducting their usability studies. Consensus on the planning
and reporting of usability studiesislikely to improve the quality
and comparability of usability results across studies and facilitate
further research on the impact of usability on the acceptance
and use of digital solutions. Conceivably, it might also contribute
to increasing the probability that usability issues are detected
and corrected beforefinal solutionsreach the market. Thislevel
of standardization already existsin other health areas. A concrete
example of standardization is the CONSORT (Consolidated
Standards of Reporting Trials) Statement [26], which is an
evidence-based tool that presents a minimum set of
recommendations for reporting randomized trials and offers a
standard way for authors to prepare reports of tria findings.

Methods

Ethical Consider ations

This study was conducted according to the ethical principles
that have their origin in the Declaration of Helsinki and was
approved by the Data Protection Office of the University of
Aveiro (n°27). All participants read the participant information
sheet outlining the study objectives and procedures and gave
informed consent before entering the study.

Delphi Method

Overview

The Delphi method is a structured process that includes several
phases and relies on experts to reach a consensus on a specific
topic. InaDelphi study, the experts group participatesin several
rounds and the results of previousrounds are supplied with each
new round, so that the experts are able to reconsider their
judgments, revising them when appropriate [27,28]. Thismethod
was chosen because it is recommended when the aim is to
determine consensus for a predefined problem on which there
islittle information available, and one must rely on the opinion
of experts [28]. Furthermore, previous publications from this
study authors [19,29] have shown that usability evaluation is a
field where thereishigh heterogeneity in terms of reporting and
meaning of concepts that would benefit from contrasting and
congregating opinions from experienced individuals and by
allowing the possibility of analyzing their answers in light of
other experienced individuals answers as facilitated by the
Delphi method.

Delphi Survey Preparation

Two previously conducted scoping reviews on procedures of
usability evaluation for digital solutions contributed to the
identification of the terms and definitions, as well as alist of
items regarding procedures of usability evaluation both with
usersand experts[19,29] that were sent to participantsin round
1 of the Delphi. The terms identified as being used with
inconsistent meanings across the studies were usability
assessment moderator, participant, usability eval uation method,
usability evaluation technique, tasks, usability evaluation
environment, usability evaluator, and domain evaluator. Based
on the findings of the same review, a definition was proposed
for each term. In addition, the reviews allowed the identification
of alist of itemsregarding the procedures of usability evaluation,
including 29 items: 6 related to the usability assessment
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moderator, 6 to the participants, 5 to usability evaluation
methods and usability eval uation techniques, 2 related to tasks,
2 related to the usability evaluation environment, 5 related to
the usability evaluator and the domain evaluator, and 3 related
with the inspection method.

Recruitment of Participants for the Delphi

Invitations to enter the Delphi were sent to the Coordinators of
the European Projects of the Health and Care Cluster, Horizon
2020 Research and Innovation program (ACTIVAGE
[Activating Innovative 10T Smart Living Environments for
Ageing Well], ADLIFE [Integrated Personalized Care for
Patients With Advanced Chronic Diseases to Improve Health
and Quality of Life] Project, FAITH [Federated Artificial
Intelligence Solution for Monitoring Mental Health Status After
Cancer Treatment], Gatekeeper, InteropEHRate [Interoperable
Electronic Health Records at user edge], Pharaon, SMART
BEAR, and Smart4Health) who were asked to send theinvitation
toall partnersin the project or to individual participants (Smart
and Health Ageing through People Engaging in Supportive
Systems [SHAPES]). To enter the Delphi and be considered
experienced on usability, at least one of the following criteria
had to be met: (1) have 2 publications on usability evaluation,
(2) have participated in the evaluation of usability for at least
2 projects, or (3) have designed at least 2 studies on usability.
A sample size of at least 20 participants has been suggested as
appropriate [27,28,30].

Data Collection and Analysis

Overview

This Delphi study was organized in 2 rounds and took place
between December 2020 and March 2021 and was held on the
internet. In both rounds, individual participants (for the SHAPES
project asauthors are partnersin this project) or the coordinators
of the European projects (for the remaining projects) were sent
an email explaining the study objectiveswith alink to asurvey,
which aso included the participant information sheet and the
informed consent. Partici pants remained anonymous during the
whole study. The anonymity of participants was kept acrossthe
2 rounds.

Round 1

The survey for the first round of the Delphi was divided into 2
parts. The first consisted of a list of terms and respective
definitions. Experienced participants were asked whether they
agreed or disagreed with the terms and definitions, and then to
provide a comment or propose aternative definitions. The
second part of the survey was on the procedures of usability
evaluation. The study participants were asked to rate the
importance of each of the procedures for the planning and
reporting of astudy on usability evaluation using a 9-item Likert
scale (1—“item not at al important” to 9— “item very
important”) and add any other procedure that, in their opinion,
was important and was not aready included in the list of
procedures provided. Participants were also asked to provide
basi c demographic information (age, sex, and country of origin)
and professional background.

Once the first round of the Delphi was completed, the results
were collated. For the terms and definitions, the suggestions
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given by the experienced participants were aggregated by
definition and then analyzed by a panel of 3 members of our
team (AlM—a gerontologist and an expert on usability with
more than 10 years of experience conducting studies on usability
assessment, AGS—a physiotherapist involved in usability for
more than 10 years, and NR—an engineer with more than 30
years of experience conducting and leading research on
usability) against the following two criteria: (1) the number of
participants giving similar suggestions and (2) the level of
consensus aready achieved on the definition. Based on these
criteria and the overall analysis of the suggested changes and
commentaries, this panel decided on the final terms and
respective definitions. The consensus was defined a priori as
having at |east 80% agreement [26] for each term and definition.
The agreed definitionswerethenincluded in round 2. The same
panel analyzed the commentaries and suggestions of new items
for thelist of procedures of usability evaluation using the same
2 criteria and an additional 1 regarding whether suggestions
were specific to the planning and reporting of a study on
usability evaluation (rather than general suggestionsthat would
apply to any study). The new items that resulted from this
analysis were added to the list of procedures and included in
the next round. For items already included in round 1, an
additional analysis was made; it consisted of the calculation of

Figure 1. Delphi method diagram.

Martins et al

the number and percentage of ratings attributed to each item
grouped from 1t0 3, 4to 6, and 7 to 9.

Round 2

Inthisround, experienced participants were asked to reappraise
the relevance of each procedure. The graphical representation
of round 1 results informed the participants and served as a
basis for their decision-making on the degree of importance
they wanted to assign to each specific item. Care was taken in
writing neutral instructionsto minimizeinfluencing participants
responses.

After round 2, the results were analyzed. Consensus on the
relevance of each item was defined a priori when at least 70%
or more experienced participants scored an item 7 to 9 and less
than 15% of participants scored the sameitem 1 to 3. Consensus
ontheirrelevance of anitem was considered when 70% or more
of participants scored the item 1 to 3 and less than 15% of
participants scored the item 7 to 9 on the Likert scale [31].

In both rounds, experienced participants were given 3 weeksto
complete the survey and were sent 1 to 2 reminders. Participants
identity was not disclosed at any time.

The diagram represented in Figure 1 summarizes the method
implemented for the Delphi study.

Problem definition
There is a lack of standardized terms and procedures and good practices across
the usability studies, and therefore, there is a need for consensus on planning
and reporting of studies on usability evaluation

9

Identification and recruitment of experts
Usability experts part of European Projects of the Health and Care Cluster,
Horizon 2020 Research and Innovation program

&

Round 1
Agree or disagree with terms and definitions
Rate the importance of each of the procedures for the planning and reporting
Provide basic demographic information

$

Round 2
Reappraise the relevance of each procedure with decision-making based on
graphical representation of round 1 results

Results

Participants’ Characteristics

A total of 30 different participants entered the Delphi study: 29
in the first round and 27 in the second round. Participants were
from 11 different countries (Table 1), had a mean age of 37.2
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(SD 7.7) years, and had experience in designing usability
evaluation studies, evaluating usability, or publishing on
usability evaluation. Most of them were females (n=20, 67%),
with a background related to communication and technology
sciences (n=8, 27%) or computer and biomedical engineering
(n=12, 40%).
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Characteristics

Value, n (%)

Gender

Female
Male

Prefer not to disclose

Background

20 (67)
9 (30)
1(3)

Hedlth and related areas (eg, eHealth researcher, rehabilitation specialist, medical device specialist, and gerontologist) 5 (17)

Social sciences (eg, psychologist, accessibility specialist, and learning technol ogies specialist) 5(17)
Communication and technology sciences (eg, usability researcher, technology manager, and assistive technology 8 (27)
devel oper)
Computer and biomedical engineering (eg, computer science researcher, software devel oper, bioengineer, and 12 (40)
robotics engineer)

Country
Portugal 10 (33)
Spain 5(17)
Italy 4(13)
Greece 3(10)
Germany 2(7)
France 1(3)
Belgium 1(3)
Switzerland 1(3)
England 103
Netherlands 1(3)
Norway 1(3)

Experience with usability evaluation

At least designed 2 studies + participated in the evaluation of usability for at least 2 projects and had 2 usability 8 (27)

evaluation publications

At least designed 2 studies and participated in the evaluation of usability for at least 2 projects 6 (20)

At least 2 usability evaluation publications
At least participated in the evaluation of usability for at least 2 projects

3(10)
13 (43)

Delphi Rounds

Round 1—Agreement on Terms and Definitions

The agreement on the terms and respective definitions varied
between a minimum of 82.8% (n=24) for the definition of
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“usability assessment moderator” and 100% (n=29) for the
definition of “tasks” As the predefined minimum agreement
rate of 80% was achieved, definitionswere not included in round
2 of the Delphi. Nevertheless, 4 definitions were amended
following experienced participants comments and suggestions
(Table 2).
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Table 2. Results of the agreement and changes made to definitions following round 1 of the Delphi (N=29).

Term

Proposed definition

Agreement, n (%)

Final definition

Usability assessment
moderator

Participant

Usability evaluation
method

Usability evaluation
technique

Tasks

Usability evaluation
environment

Usability evaluator

Domain evaluator

The person who conducts the usability evaluation inter-
acts with the participant and guides the session.

The person who is asked to evaluate the usability of a
product or service and who completes the tasks, follow-
ing the indications of the evaluator.

A set of techniques used to perform usability evaluation
at different stages of the product or service devel opment

(eg, inquiry? or test® methods).

A set of procedures used to perform the usability evalu-
ation and collect data of a certain type (eg, brainstorm-
ing, questionnaire, and think aloud).

The activities that participants are asked to perform
when evaluating the usability of a product or service.

The environment where the eval uation of usability takes
place: (1) laboratory or controlled conditionsand (2) in
ared context, that is, the usability evaluation is carried
out in the same context and circumstances where the
end product is expected to be used.

A person with knowledge and experience on HCI®, us-
ability, and user experience who conducts the usability
inspection (eg, an HCI specialist assigned to evaluate

the interface of technology for patients with diabetes).

A person with knowledge on the application area of the
technology under development (eg, aphysicianinvolved

24 (83)

The same as theinitially proposed

27 (93) The same as theinitially proposed

25 (86) The same as theinitially proposed

25 (86) A set of procedures used to perform the us-
ability evaluation and collect either qualita-
tive or quantitative data (eg, focus group,
survey, think aloud, and performance)

29 (100) Self-contained or independent activities that
participants are asked to perform when eval-
uating the usability of a product or service
within alimited period

27 (93) The same as theinitially proposed

29 (100) The same as theinitially proposed

28 (97) A person with knowledge of the application

area of the technology under devel opment

in treating patients with diabetes).

that provides feedback about functionalities
of the technological product or service (eg, a
physician involved in treating patients with
diabetes who provides feedback about tech-
nology for patients with diabetes)

4 nquiry methods involve collecting qualitative data from users.

bTesting methods involve observing the user while interacting with the product or service and consist of collecting mostly quantitative data.

®HCI: human-computer interaction.

Round 2—Procedures for Usability Evaluation

In round 1, experienced participants suggested a total of 24
additional items for usability evaluation involving users. Of
these, 6 were considered to be repeated items (eg, “have
experience with usability methods and techniques,” or “know
the methods well and be comfortable in applying the
techniques’), 6 were not specific to usability evaluation (eg,
“follow ethical guidelines and comply with data protection
recommendations’ or “create consent forms for the
participants’), and another 5 were out of scope (eg, “ stress the
relevance of the stakeholders and decision makers standpoints”
or “detect and match the participants with appropriate user
personas’) and were not considered. Therefore, 7 new items
were added to the initial list of items and submitted for round
2. Inaddition, 2 of theitemsincluded in round 1 were amended
(Table 3). A total of 28 items on procedures of usability
evaluation with users were included in round 2.

https://www.jmir.org/2023/1/e44326

For procedures of usability evaluation regarding experts, 5 new
items resulted from the participants’ suggestionsin round 1. Of
these, 1 was repeated (“Always use a combination of experts
from different domains’) and 2 were not specific for usability
planning or reporting (eg, the session should be structured in
such a way that avoids bias), hence were not considered,
resulting in the inclusion of 2 itemsin round 2 (Table 3). In
addition, thewording of 1 item from round 1 was rephrased for
clarification. A total of 10 items on usability evaluation with
experts were included in round 2.

Consensus on relevance was reached for 23 (82%) of the 28
items on procedures of usability evaluation with users (Table
4). For the remaining 5 items, consensus was not achieved
neither on its relevance nor on itsirrelevance..

Consensus on relevance was reached for 7 (70%) of the 10items
on procedures of usability evaluation with experts (Table 5).
For the remaining 3 items consensus was not achieved neither
on itsrelevance nor on itsirrelevance.
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Table 3. Results from experienced participants suggestions on the procedures for usability evaluation involving users.

Usability evaluation Items that were New items proposed by ex-  Items excluded and New itemsinclud-
rephrased, n perienced participants, n reason, n edinround 2, n

Usability evaluation involving users

Usability assessment moderator 1 4 .« 12 1
. o
Participants 0 8 .« qa 1
. 3P
. 3C
Usability evaluation methods and usability 1 3 .« 12 1
evaluation techniques b
c 1
Tasks 0 7 .« A 3
. 2C
Usability evaluation environment 0 2 .« 12 1
Usability evaluation involving experts
Usability evaluator and domain eval uator 0 3 .« 12 1
. pb
I nspection method 1 2 « 1P 1
8 tems excluded as they were repeated.
B1tems excluded as they were not specific for usability planning and reporting.
Cltems excluded as they were out of scope.
https://www.jmir.org/2023/1/e44326 JMed Internet Res 2023 | vol. 25 | e44326 | p. 7
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Table 4. Agreement on the items for usability evaluation involving users (N=27).

Planning and reporting procedures for usability evaluation with users Items grouped Items grouped Items grouped
from1to3,n (%) from4to6,n(%) from7t09,n (%)

Usability assessment moder ator

Determine the number of usability assessment moderators. 1(4) 13 (48) 13 (48)
Providethe rational e used to establish the number of usability assessment moder- 2 (7) 10 (37) 15 (56)
ators.

Specify asinclusion criteria having previous experience with usability evaluation 0 (0) 2(7) 25 (93) 2
with users or consider adequate training and provide details of the training plan.

Detail inclusion and exclusion criteriaother than previous experience (eg, academic 0 (0) 9(33 18 (67)
background or age).

Specify whether the usability assessment moderators are external to the service 0 (0) 4 (15) 13(85)
or product development team.

Specify if observers are included, define their responsibilities, and collect their 0 (0) 7 (26) 20 (74)

characteristics (eg, gender, academic background, and previous experience in
usability evaluation).

Detail the usability assessment moderators' characteristicsthat should becollected 0 (0) 9(33 18 (67)
(eg, gender, academic background, and previous experience conducting usability
evaluation).°

Participants
Determine sample size (ie, the total number of participantsinvolved intheevalu- 0 3(11) 24 (89)
ation).
Provide arationale to establish the sample size. 0 6(22) 21 (78)
Provideclear inclusion and exclusion criteria(eg, profiledefinitionincludingage, 0 1(4) 26 (96)

gender, educational level, digital literacy, and previous experience using the
product or service being evaluated).

Provide sampling methods (eg, random, systematic, cluster, convenience, and 0 8(30) 19 (70)
snowball).

Indicate the setting of participants’ recruitment (eg, community and hospital). 0 4 (15) 23(85)
Detail clinical conditions (if relevant for the study) (eg, asymptomatic or witha 0 2(7) 25(93)

specific clinical condition or from a specific group—occupational group, the
severity of theclinical condition, disabilities, cognitive impairment).

Detail the participant’s characteristics that should be collected (such asage, gender, 0 0 27 (100)
educational level, and digital literacy).

Usability evaluation method and usability evaluation technique

Specify whether a combination of usability evaluation methods was used (eg, 2(7) 4 (15) 21 (78)

using both inquiry and test methods).

Specify whether a combination of usability evaluation techniqueswasused (eg, 1 (4) 4 (15) 22 (82)

for the inquiry method, combine the questionnaire and interview techniques).

Providetherationalefor the choice of usability evaluation methods and techniques. 0 5(19) 22 (82)

Describe the usability evaluation methods and techniques used and how they are 0 2(7) 25(93)

impl emented.

When using measuring instruments such as scales or questionnaires, giveindicators 0 2(7) 25(93)

of their validity and reliability.

Describe the data analysis plan for both quantitative and qualitative data.® 0 4(15) 23(85)
Tasks

Provide a detailed description of tasks or present the session script. 0 1(4) 26 (96)

Indicate the total number of tasks. 0 6(22) 21 (78)

Detail the task-related outcomes and how they are measured (eg, task completion 0 5(19) 22(82)

and duration and number of errors).°
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Planning and reporting procedures for usability evaluation with users Items grouped Items grouped Items grouped
from1to3,n (%) from4to6,n(%) from7t09,n (%)

Detail the conditions for carrying out the tasks (eg, with or without supervision, 0 0 27 (100)
individually or in the group, with or without a period for familiarization with the

digital product or service).©

Detail theinstructionsto participantsand theway they are presented (eg, verbally, 0 2(7) 27 (100)
written, and both) and registered (eg, audio, video, screen recorder, and notes

from an observer).
Usability evaluation environment

Justify the choice of the usability evaluation environment (eg, lab or fieldtestand 0 8(30) 19 (70)
remote or face-to-face test).

Specify usability evaluation environment requirements (eg, recording equipment 0 5(19) 22 (82
or observer room availability).

Detail the procedures to make the usability evaluation environment safe and 0 9(33) 18 (67)
comfortable for the participants.®

3/alues in italics denote the items that reached consensus on inclusion.
b tems that were rephrased.
®New items that emerged from round 1.

Table 5. Agreement on items for usability evaluation involving experts (N=27).

Planning and reporting procedures for usability evaluation with experts Items grouped from  Items grouped from  Items grouped from
1to3,n (%) 4106, n (%) 7109, n (%)

Usability evaluator and the domain evaluator

Determine the number of evaluators involved in the evaluation. 0(0) 10(37) 17 (63)
Provide the rationale to establish the number of evaluators. 1(4) 14 (52) 12 (44)
Defineasinclusion criteriahaving previous experiencein inspection usability 0 (0) 5(19) 22(82) @
evaluation or consider adequate training and provide details of training.

State whether the evaluators are external to the product or servicedevelopment 1 (4) 11 (41) 15 (56)
team.

Specify whether a combination of evaluators from different domains was 0(0) 3(11) 24 (89)

used (eg, for a health-related digital service, use both usability and health
domain evaluators).

Provide clear inclusion and exclusion criteria.” 1(4) 1(4) 25(93)

I nspection method

Detail the protocol to conduct the inspection (including the techniquesused 0 (0) 1(4) 26 (96)
and how they are implemented).°

State whether acombination of techniques was used (eg, heuristic evaluation 2 (7) 6 (22) 19 (70)
and cognitive walkthrough).

Provide the rationale for the choice of the techniques. 1(4) 5(19) 21 (78)
Detail the criteriato prioritize the resolution of problemsidentified (eg, ac- 0 (0) 4(15) 23 (85)
cording to the severity criteria, problems with higher impact on users are

solved first).2

3v/aluesin italics denote the items that reached consensus on inclusion.
bNew items that emerged from round 1.
Cltems that were rephrased.
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Discussion

Principal Resultsand Comparison With Previous
Work

The results of this Delphi study are a set of agreed definitions
of common terms used in the field of usability evaluation and
a checklist of procedures that should guide the planning and
reporting of usability evaluation studies. This consensus was
achieved with a panel of international -experienced participants
in usability evaluation, and these findings provide an important
step toward a more standardized approach in the field of
usability evaluation of digital health solutions for which the
intended user is alayperson. We believe that the results of this
study are particularly relevant for the evaluation of digital health
solutions as they include terms and items that are specific to
thisfield, such asthe domain evaluator or details of the clinical
conditions of the participants involved in the usability
evaluation. Nevertheless, the genera nature of most items
suggests that the checklist is also relevant to inform usability
evaluation in other fields.

Of the 38 items on proceduresincluded in the Del phi, consensus
on their relevance for the planning and reporting of usability
studies was reached for 30. For the remaining 8, it was not
possible to reach a consensus neither on their relevance nor on
their irrelevance. These items were scored by more than 90%
of participants with arating of 4 or higher suggesting that they
were considered moderately to highly relevant. Therefore, these
items were also included in a checklist developed to facilitate
the planning and reporting of usability studies (Multimedia
Appendix 1). Nevertheless, results might suggest a division of
the 38 items into 30 items that should be considered for al
studies and 8 items that are important but not essential.
Interestingly, the items for which consensus was not reached
report mainly to aspects of the usability evaluation moderator
(for evaluation involving users) and usability evaluator and
domain evaluator (for evaluation involving experts), including
the rationale for characteristics and sample size, inclusion
criteria, and personal characteristics, which are seldom reported
in the literature [19,32]. Conceivably, the individua
characteristics of the person who conducts the usability
eval uation and i nteracts with the participant guiding the session
might impact the results as shown in previous studies [33-35].
The so-called “evaluator effect” iswell known and has a great
influence on the evaluation results as usability evaluation
involves direct contact of the evaluator with the participant and
acertain amount of subjective interpretation [33,34] that might
impact results. For example, body language and tone of voice
might influence how the user evaluatesthedigital solution[35].
Both the lack of reporting on existing literature and the
percentage of participants classifying these aslessrelevant items
might suggest a lack of awareness of the implications of the
evaluator impact on the process of eval uation and, consequently,
on itsresults.

A clear and distinctive characteristic of our checklist is its
simplicity of use, objectivity, and high level of specification.
For example, previous guidelines on evaluation in heath
informatics refer that users' characteristics should be clearly

https://www.jmir.org/2023/1/e44326
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identified and defined but do not identify aminimum set of user
characteristicsthat need to be considered across studies allowing
for different authors to report on different characteristics and
making comparisons across studies difficult. Contrary, our
checklist, exemplifieswhat information should be provided (eg,
age, gender, educational level, digital literacy, and existing
clinical conditions). We hope that this checklist can be a
contribution toward a more standardized approach and
high-quality planning and reporting of usability studies. This
is likely to result in more robust studies and more transparent
reports, which increase the interpretability and transferability
of the results. In addition, it is likely to (1) increase
comparability across studies and consequently, the aggregation
of higher amounts of data into meta-analysis, (2) higher
percentage of errors being detected during evaluations, (3)
overarching studies comparing the level of sensitivity of
different usability methods and techniques, to name a few
potential gains for the field of usability.

We suggest that the list of terms and respective definitions
should be used with the checklist to guarantee a common
understanding. Furthermore, we acknowledge that the items of
the checklist differ in the level of complexity and specificity.
For example, while some refer to objectively stating what was
done in the study (eg, “state whether the usability assessment
moderators are external to service or product development
team”), others report on the rationale of the decisions (eg,
“provide a rationale to establish the sample size”), but we
believe that this translates what is expected in the Methods
section of a manuscript, where one needs to report both on
methodological proceduresand their justification. The checklist
includes items that tend to be specific to usability studies, and
important aspects such as data analysis, which istransversal to
all studies, are not included. In these cases, authors should refer
to existing guidelines and checklists, such as the Consolidated
Criteriafor Reporting Qualitative Research (COREQ) [36].

Given thelack of consensus for usability reporting, the process
adopted in this Delphi method, which was conducted on the
internet, was appropriate to assemble the views of an
international panel of experienced participants on usability
evaluation. In addition to identifying areas of consensus, this
study was able to highlight areas where there is less certainty
inthe usability field, potentially requiring further research. One
of the advantages of this method is that it allows participants
to suggest new items that were not initially foreseen. Although
the items sent to participants of the Delphi in the first round
resulted from an extensive literature review [19,29], 9 new items
were added to theinitial list in thefirst round. Of the new items
proposed by participants in the first round, the majority (7 out
of 9) reached a consensus with only 1 round, which shows the
adequacy and value of the Delphi method.

Strengthsand Limitations

The strength of the proposed checklist isthat it was devel oped
based on the perspective of aninternational panel of participants
following adetailed analysis of existing evidence[27,28]. Being
simultaneously a checklist to inform planning and reporting, it
hel ps ensure that the important methodol ogical aspectsthat need
to be reported are also considered during the study planning.
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Although 30 participants are a number considered to be
reasonable [27,28,37], it cannot be guaranteed that the views
of the included participants are representative of the views of
the broader community. In addition, Delphi participants were
all from Europe, and most of them were from a small number
of countries as half of the sample came from 2 countries
(Portugal and Spain) potentially limiting the generalizability of
the findings, particularly to those outside Europe. The
participation rate cannot be calculated, as the invitation to
participate in the Delphi study was spread across several
European Projects of the Health and Care Cluster, Horizon 2020
Research and Innovation program, and there are no dataon how
many potential participants had accessto theinvitation to enter
the Delphi. Furthermore, the inclusion criteriato be considered
an experienced participant on usability were broad. Although
they were selected among participants of European projects
with a strong focus on usability and clarifications were made

Martins et al

that participants had to be experienced on usability assessment,
our inclusion criteria might not have been robust against the
inclusion of individuals without an in-depth knowledge or
experience of usability evaluation.

Conclusions

This study proposes a set of terms and respective definitions
and a checklist to guide the planning and reporting of usability
evaluation studies both in the health areaaswell asfor usability
in general. These can be used both to guide the planning and
reporting of usability evaluation studies as well as to inform
quality assessment for these studies. Future studies can
contribute to further validating this study work by refining the
definitions, assessing the practical applicability of the current
checklist for specific digita health solutions, or assessing
whether using this checklist results in higher-quality digital
health solutions.
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