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Abstract

Background: The field of rehabilitation has seen a recent rise in technologies to support shared decision-making (SDM).
Usability testing during the design process of SDM technologies is needed to optimize adoption and realize potential benefits.
Thereis variability in how usability is defined and measured. Given the complexity of usability, a thorough examination of the
methodol ogies used to measure usability to develop the SDM technologies used in rehabilitation care is needed.

Objective: This scoping review aims to answer the following research questions: which methods and measures have been used
to produce knowledge about the usability of rehabilitation technologies aimed at supporting SDM at the different phases of
development and implementation? Which parameters of usability have been measured and reported?

Methods. Thisreview followed the Arksey and O’ Malley framework. An electronic search was performed in the Ovid MEDLINE,
Embase, CINAHL, and PsycINFO databases from January 2005 up to November 2020. In total, 2 independent reviewers screened
all retrieved titles, abstracts, and full texts according to theinclusion criteriaand extracted the data. The International Organization
for Standardization framework was used to define the scope of usability (effectiveness, efficiency, and satisfaction). The
characteristics of the studies were outlined in a descriptive summary. Findings were categorized based on usability parameters,
technology interventions, and measures of usability.

Results. A total of 38 articles were included. The most common SDM technol ogies were web-based aids (15/33, 46%). The
usability of SDM technologies was assessed during development, preimplementation, or implementation, using 14 different
methods. The most frequent methods were questionnaires (24/38, 63%) and semistructured interviews (16/38, 42%). Satisfaction
(27138, 71%) was the most common usability parameter mapped to types of SDM technol ogies and usability eval uation methods.
User-centered design (9/15, 60%) was the most frequently used technology design framework.

Conclusions: Theresultsfrom this scoping review highlight theimportance and the complexity of usability evaluation. Although
various methods and measures were shown to be used to evaluate the usability of technologies to support SDM in rehabilitation,
very few evaluations used in the included studies were found to adequately span the selected usability domains. This review
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identified gapsin usability evaluation, as most studies (24/38, 63%) relied solely on questionnaires rather than multiple methods,
and most questionnaires simply focused on the usability parameter of satisfaction. The consideration of end users (such as patients
and clinicians) is of particular importance for the development of technologies to support SDM, as the process of SDM itself
aimsto improve patient-centered care and integrate both patient and clinician voices into their rehabilitation care.

(JMIR Rehabil Assist Technol 2023;10:e41359) doi: 10.2196/41359
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Introduction

Background

Shared decision-making (SDM), the collaborative process
involving active participation from both patients and providers
in health care treatment decisions, reflects an important
paradigm shift in medicine toward patient-centered care [1,2].
SDM facilitates information exchange and discussion of
treatment options that involve the best scientific evidence and
consider patient preferences[3,4]. Thereadinessfor using SDM
may be enhanced through its accessibility to individuals with
limited health literacy or those with disabilities [5]. In the
context of rehabilitation, SDM typically occurs during goal
setting by selecting and agreeing upon behavioral objectives
that patients, caregivers, and the rehabilitation team work
together to achieve[6]. The devel opment of mutual trust, 2-way
communication, and sharing of power are conditions that
influence patients' capacity and confidence to participate in
SDM in muscul oskel etal physiotherapy [7] and in the treatment
of depression [8]. As aresult, SDM assists patients in making
individualized care decisions, and health care providers can feel
confident in the presented and prescribed options [3,4]. SDM
is important to increase satisfaction with care among both
patients and providers, may improveindividuals' quality of life
and clinical outcomes, and fosters a better patient-provider
relationship [9]. Furthermore, SDM encourages patient
participation in their rehabilitation, supporting self-efficacy,
empowerment, and ownership over the decisions [6].

Despite the listed benefits, it has been difficult to implement
SDM in clinical practice because of barriers such as time
constraints, accessibility to information and effective SDM
tools, and limited technical and organizational resources[3]. It
has been reported that only 10% of face-to-face clinica
consultationsinvolve SDM [10,11]. Advancesin digital health
technologies (eHealth) have resulted in tools that can bridge
this SDM gap by alowing increased access to shared
information and support for patient-provider communication
[12]. Accessible, cost-effective, web-based decision-making is
supported by use across various platforms such as the internet,
tablets, or smartphone apps [13,14]. Such SDM technologies
include patient decision aids that clarify options and values for
personalized decision support, leading to reduced decisional
conflict and increased participation in treatment choices that
are consistent with the patient’s values [13]. Patient portals
reflect another technology that can support SDM, providing
patients with secure access to their health information profile
and communication with their care provider [15-17].

https://rehab.jmir.org/2023/1/e41359

Although studies have been conducted to introduce and
investigate the acceptance of rehabilitation technologies,
research into the usability of technology systems is limited
[18,19]. A technology system in rehabilitation is defined as an
environmental factor that incorporates aspects of the physical
and social environments that may affect communicative
participation [20]. Technology systems need to be evaluated in
terms of their usability to maximize their acceptance and
benefits. The International Organization for Standardization
(1SO) 9241 defined usahility as “the extent to which a product
can be used by specified users to achieve specified goals with
effectiveness, efficiency, and satisfaction in a specified context
of use” [21]. Evaluation of usability is key to guiding the
development of efficient and effective technologies that end
users will readily adopt by providing information about how a
user uses the technology system and the challenges they find
while interacting with a system’s interface [22]. Different
usability models have been proposed for evaluating software
usability. Guptaet al [23] proposed acomprehensive hierarchal
usability model with adetailed taxonomy, including 7 usability
parameters: efficiency, effectiveness, satisfaction, memorability,
security, universality, and productivity. Evaluating these
usability parameters throughout the design process can allow
for continuous improvement of ease of use and can predict the
user's acceptance or rejection of the product [24]. Therefore,
including input from individuals who will use the technology
(in the case of SDM technologies, clinicians, patients, and
caregivers) through usability testing is a necessary component
in designing relevant, understandabl e, and usable technol ogies.

Objectives

The field of rehabilitation science is defined as a
multidimensional person-centered process targeting body
functions, activities and participation, and the interaction with
the environment aiming at optimizing functioning among
persons with health conditions experiencing disability [25]. It
has seen a recent rise in the development and implementation
of technologies aimed at supporting SDM between clinicians,
patients, and their caregivers [26]. However, it is unclear how
user input or usability testing is integrated into the design
process of these rehabilitation health technologies, including
how usability is conceptualized, what measures are used, and
at what stage of design usability is evaluated. To date, few
studies, and no systematic or scoping reviewsthat we are aware
of, have addressed how usability is measured among
rehabilitation technologies supporting SDM. Given the
complexity of usability, a thorough examination of the
methodologies used to measure usability in this context is
required to comprehensively map what has been done and
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inform future research efforts. A greater understanding of how
the parameters of usability are measured will guide future
usability testing to inform further development of SDM
technologies designed to enhance patient-centered care in
rehabilitation. Therefore, this scoping review was conducted to
provide knowledge about the methods and measures used to
determine the usability of rehabilitation technologies aimed at
supporting SDM at different phases of technology devel opment
and implementation.

Alhasani et al

Methods

This scoping review followed the methodology described by
Arksey and O'Malley [27] and was reported according to the
PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Anayses extension for Scoping Reviews)
guidelines[28] (Figure 1).

Figurel. PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) flow diagram.

—

I dentifying the Research Questions

This scoping review aimed to answer the following research
questions: (1) which methods and measures have been used to
produce knowledge about the usability of rehabilitation
technologies aimed at supporting SDM at the different phases
of development and implementation? (2) Which parameters of
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usability have been measured and reported in studies focusing
on rehabilitation technologies aimed at supporting SDM?
Eligibility Criteria

The eligibility criteria for this scoping review are outlined in
Textbox 1.
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Textbox 1. Inclusion and exclusion criteria.
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Inclusion criteria

« Articlespublished in peer-reviewed journals, including quantitative (randomized controlled trials or nonrandomized controlled trials), qualitative,

and mixed methods studies

« Articlesincluding different groups of people, such as health care practitioners and individuals seeking rehabilitation services (ie, patients and

their caregivers) or case managers

. Articlesthat focused on the usability of technology in making decisions
« Articlesreporting a clear objective to evaluate the usability of shared decision-making (SDM) technologiesin rehabilitation

Exclusion criteria

«  Nonstructured reviews, protocols, descriptive reviews, nonhuman studies, and gray literature

« Articles not focusing on or measuring the usability of technologiesin SDM and groups not related to the health care sector (ie, students)

Search Strategy

The search strategy was devel oped in collaboration with ahealth
science librarian. As health system issues often change with
models of care delivery, the economic climate, and the
environment [29], we decided to narrow the scope of the search
(2005 to 2020). The following electronic databases were
searched in both English and French: Ovid MEDLINE, Embase,
CINAHL, and PsycINFO. A combination of Medical Subject
Heading terms, subject headings, and keywords was used and
covered five concepts: (1) usability OR user* friendl* OR eas*
to use OR useful* OR user* perspective* OR patient*
perspective* OR client* perspective* OR user* experience*
AND (2) rehabilitation OR telerehabilitation OR tele
rehabilitation OR disabled OR disabilit* OR physical
limitation* OR mental limitation* OR psycho* limitation* OR
adaptation* OR mobility OR occupational therap* OR
physiotherap* OR physical therap* OR speech languag*
pathol* OR speech therap* OR language therap* OR
communication disorder* AND (3) think* aloud OR focus
group* OR interview* OR Wizard* OR Empathy map* OR
Persona* OR Questionnaire* OR instrument* OR scale* OR
tool OR tools OR measurement* OR survey* OR drama OR
deliberation* OR evaluation* OR assessment* OR video
confrontation®* OR photo voice* AND (4) technolog®* OR
gerontotechnolog* OR smart* OR intelligen* OR ambient
assisted living OR virtual reality OR virtual rehabilitation OR
telemonitoring OR telehealth OR telemedicine OR
telerehabilitation OR ehealth OR tele monitoring OR tele health
ORtelemedicine OR telerehabilitation OR ehealth or sensor*
OR biosensor* OR mobile app* OR product* OR internet OR
web OR computer* OR software* OR device* OR self-help OR
wheelchair* OR wheelchair* OR communication aid* AND
(5) shared decison making OR Decision-Making OR
patient-provider communication OR decision aid OR decision
support. This was followed by hand searches of the reference
lists of the included studies (the search strategy for Ovid
MEDLINE is presented in Multimedia Appendix 1).

Study Selection

All identified studies were uploaded into EndNote X9.1
(Clarivate Analytics), and duplicates were removed. In total, 2
independent reviewers conducted the selection of abstracts
starting with apilot phase involving the examination of thefirst

https://rehab.jmir.org/2023/1/e41359

10 titles and abstracts to screen and decide on retention of the
abstract based on the inclusion criteria. Interrater agreements
were assessed using thek statistic [30]. Interrater agreement of
<75% resulted in a clarification of the eligibility criteriaand a
revision if needed. The processwas repeated twice between the
reviewers until an agreement of 75% was reached, which is
evidence of excellent agreement [30]. Finally, al eligible studies
and those classified asunclear (ie, requiring further information
to make a fina decision regarding their retention) were
independently reviewed as full-text articles. Disagreements at
this stage were resolved through consensus. The PRISMA-ScR
flow diagram [28] was used to guide the selection process.

Data Extraction

In total, 2 reviewers independently extracted data from the
included articles to avoid missing relevant information. The
data extracted included information corresponding to study
design, rehabilitation technology intervention used (ie, setting,
content, and detail of the type of user interface), population
studied (participant demographics and target conditions),
characteristics of the measures, and the development stage.

Data Synthesis

Descriptive statistics were used to describe the characteristics
of theincluded studies, study design, characteristics of the study
population, and geographical location. Findings were
categorized based on study designs, parameters of usability,
types of technologies, stage of development of the technol ogy,
and usability evaluation methodol ogies.

Types of SDM technologies and usability evaluations were
mapped to parameters of usability based on a comprehensive
hierarchal usability model presented by Gupta et a [23]. The
usability parametersinclude efficiency, defined as* enables user
to produce desired results with respect to investment of
resources’; effectiveness, defined as “a measure of software
product with which user can accomplish specified tasks and
desired results with completeness and certainty”; satisfaction,
defined as“ameasure of responses, feelings of user when users
are using the software i.e, freedom from discomfort,
likeahility” ; memorability, defined as*“the property of software
product that enables the user to remember the elements and the
functionality of the system product”; security, defined as “the
degree to which risks and damagesto people or other resources
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i.e. hardware and software can be avoided”; universality, defined
as “the accommodation of different cultural backgrounds of
diverse users with software product and practical utility of
software product” ; and productivity, defined as “the amount of
useful output with the software product” [28] (Textbox 2).

The usability evaluation methodol ogies were mapped based on
theframework by Jacobsen [31]. The categories of the usability

Alhasani et al

evaluation methods included (1) empirical methods, based on
users’ experience with the technology in a systematic way; (2)
inspection methods, conducted by experts who examined
usability-related aspects of a user interface without involving
any users; and (3) inquiry methods, based on the information
about users’ needs, likes, and understanding of the technology
through interviews or focus groups, observation, and verbal or
written questions [31].

Textbox 2. Usability parameters based on a comprehensive hierarchal usability model presented by Gupta et a [23].

Efficiency

« Resources
« Time

o User effort
«  Economic

. Cost

Effectiveness

«  Task accomplishment

o Operability

.  Extenshility
« Reusability

o Scalability
Satisfaction

o  Likability

«  Convenience
«  Esthetics

M emor ability

« Learnability

«  Memorability of structure
.  Comprehensibility

«  Consistency of structure

Security
. Safety

«  Error tolerance

Universality

«  Approachability
«  Utility

o  Faithfulness

o  Cultura universality

Productivity
o Useful user task output

https://rehab.jmir.org/2023/1/e41359

JIMIR Rehabil Assist Technol 2023 | vol. 10 | 41359 | p. 5
(page number not for citation purposes)


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

JMIRREHABILITATION AND ASSISTIVE TECHNOLOGIES

Consulting and Tranglating Knowledge

This scoping review is part of an initiative (Réseau provincial
de recherche en adaptation-réadaptation—-RS6 Technologiesde
readaptation [Quebec Rehahilitation Research Network]; [6])
to create an interactive directory of methodological tools for
measures of the usability of rehabilitation technologies.
Stakeholder consultations with members of the Réseau
provincial derecherche en adaptation-réadaptation—RS6 group
were held at the beginning of the process (requesting feedback
to refine the research question for data extraction and synthesis),
during the study (validating the data extraction and deciding on
the best way to align theinformation with stakehol ders' needs),
and when the final results were available (knowledge
mobilization).

Results

Study Selection

A total of 430 studieswere identified from electronic searches,
and atotal of 19 were identified through hand sorting reference
lists. We excluded 57.2% (257/449) of the studies at the title
and abstract stage, resulting in 192 full-text articles. Of these
192 studies, 154 (80.2%) were excluded at the full-text stage,
resulting in 38 (19.8%) studies. The search strategy was updated
in November 2020 and followed the PRISMA-ScR flowchart
of the selection process. Reasons for exclusion of studies are
provided in Figure 1. Interrater agreement reached >75%, which
isevidence of excellent agreement. Disagreementswereresolved
through consensus.

Characteristics of the Included Studies

The characteristics of the included studies are presented in
Multimedia Appendix 2[32-69]. Overall, the 38 included studies

https://rehab.jmir.org/2023/1/e41359
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were published between 2008 and 2020 as peer-reviewed
studies. Studies were published in the United States (17/38,
43%), Europe (14/38, 37%), Canada (5/38, 13%), and Asia
(2/38, 5%). The study designs of the included studies were
mixed methods (20/38, 53%), qualitative (12/38, 31%), and
guantitative (6/38, 16%).

Characteristics of the Included Participants

Multimedia Appendix 2 presents the characteristics of the
included participants. The number of participants acrossall the
included studies was 2138, with age ranging between 18 and
86 years. Participants of usability evaluationsincluded patients
(38/38, 100%); clinicians (32/38, 84%); caregivers or family
(12/38, 32%); and others (6/38, 16%), including case managers,
drug advisory committees, computer scientists, behavioral
scientists, communication scientists, clinical administrators,
service providers, and social service providers. The target end
users of the developed SDM technol ogies were mainly patients
and clinicians (24/38, 63%). The recruitment methods and
settings varied across the included studies, including hospitals
(24/38, 63%), the community (10/38, 26%), and universities
(4/38, 11%).

Usability Definitions and Parameters

Table 1 presents usability definitions and parameters provided
by the authors across the included studies. Notably, only 50%
(19/38) of the included studies provided an a priori definition
of usability or listed parameters of usability. Usability
parameters were categorized as effectiveness (9/38, 23%),
efficiency (8/38, 21%), memorability (11/38, 29%), satisfaction
(14/38, 37%), security (5/38, 13%), universality (4/38, 10%),
and productivity (10/38, 26%) based on Guptaet al [23].
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Table 1. Usability definitions and parameters.
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Study

Definition of usability®

Usability parameters?

Guptaet al [23] framework

BauerleBasset d
[34], 2018

Berry et al [35],
2015

Bogzaet al [36],
2020

Chrimes et al
[39], 2014

Cox et al [40],
2015

Cuyperset a
[41], 2019

Danial-Saad et al
[43], 2016

De Vito Dabbs et
al [42], 2009

Fleisher et a
[44], 2008

Fu et a [46],
2020

User testing was completed to assess the extent to which
thetool was understandable, how easily it could be navigat-

ed, and its relevance to patientstaking HCVP+methadone.

Usahility testing is the evaluation of information systems
through testing by representative users, enabling evaluation
of social acceptability, practicality, and usability of a
technology.

NR®

Refersto commentary on the perceived effectiveness, effi-

ciency, and ease of use, or lack thereof, of the ADA prd
Toolkit.

Usahility describes the quality of a user’s experience with
software or an I T considering their own needs, values,
abilities, and limitations.

NR

Usability is defined by the 1SO® 9241 as the “extent to
which aproduct can be used by specified usersto achieve
specified goals with effectiveness, efficiency and satisfac-
tion in a specified context of use.”

The measure of the ease with which asystem can belearned
and used, including its safety, effectiveness, and efficiency.

Whether patients found the tools easy to use and navigate,
aswell as the readability and usefulness of the physician

report. Usability protocol based on el guidelines.

Usahility is defined by the ISO 9241-11 as the extent to
which aproduct can be used by a specific person in a spe-
cific context to achieve redistic goals of effectiveness, ef-
ficiency, and satisfaction.

o Understandable
« Navigation
. Relevance

«  Socia acceptability

o  Practicality

« Navigation

«  Content comprehension

«  Sociocultural appropriateness

o Acceptability
. Satisfaction

.  Effectiveness
.  Efficiency
« Easeof use

«  Quality of experience

« Layout

« Language
«  Content

« Amount

«  Vdueclarification
e Summary

o Learnability

«  Efficiency

«  Memorability
. Errors

.  Satisfaction

«  Vishility

« Affordance

«  User control

«  Consistency

o User-friendliness

o  Learnability

«  Effectiveness
.  Efficiency

. Errors

o  Flexibility

«  Memorability
o User satisfaction

« Easeof use
«  Readability
o Usefulness

«  Help and documentation

«  Error prevention

«  Esthetic and minimalist design

«  Flexibility and efficiency of use

«  Recognition rather than recall

«  Match between app and the real
world

o User control and freedom

« Consistency and standards

«  Feedback and visibility

«  Helpsrecover from errors

«  Memorability
«  Memorability

«  Productivity
.  Satisfaction
«  Productivity

«  Memorability
«  Memorability
«  Universdity

«  Satisfaction
.  Satisfaction

.  Effectiveness
.  Efficiency
.  Satisfaction

«  Productivity

.  Effectiveness
«  Memorability
«  Memorability
«  Memorability
.  Effectiveness
«  Memorability

«  Memorability

«  Efficiency

«  Memorability
o Security

.  Sdtisfaction
«  Memorability
o Universdity

o Productivity
«  Memorability
«  Sdtisfaction

«  Memorability
«  Effectiveness

.  Efficiency

e Security

.  Sdtisfaction

«  Memorability
.  Sdtisfaction

.  Sdtisfaction

.  Sdtisfaction

«  Productivity

«  Productivity

o Security

«  Sdtisfaction

«  Efficiency

«  Memorability
«  Efficiency

«  Universdity

o Universality

«  Effectiveness
o Productivity
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Study Definition of usability® Usability parameters? Guptaet a [23] framework
Goudeta [47], NR Ease of system use «  Satisfaction
2008 Information quality «  Memorability
Interface quality «  Efficiency
Grimetal [48], Usability refersto commentary. Understandability and Understandability «  Memorability
2017 usefulness are 2 major constructs when talking about us- Usefulness «  Productivity
ability. Understandability refers to the extent to which the
descriptivetexts and items are comprehensible. Usefulness
refers to commentary on the extent to which the features
in the decision aid are perceived as supporting decision-
making processes on the perceived effectiveness, efficiency,
and ease of use, or lack thereof, of the decision aid.
Kallenet al [52], Usability wasconsidered anincorporation of system effec- System effectiveness .  Effectiveness
2012 tiveness, efficiency, and user satisfaction. Usability was Efficiency «  Efficiency
defined in the context of the assessment and review of tasks User satisfaction .  Satisfaction
assigned to study participants.
Li etal [53], A usability issue was defined as (1) when a participant was Errors e Security
2013 not able to advance to the next step because of the decision Design «  Effectiveness
aid design or aprogramming error or (2) when a participant
was distracted by a particular design or content of the web
tool.
Rochette et al The term “usability” is defined as the effectiveness, effi- Effectiveness «  Effectiveness
[55], 2008 ciency, and satisfaction with which users can achieve tasks Efficiency .  Efficiency
in aparticular environment. High usability means that a Satisfaction «  Satisfaction
system is easy to learn and remember, efficient, visually Ease of use .  Satisfaction
pleasing, and fun to use and enables quick recovery from Visudly pleasing «  Memorability
errors. Fun to use .  Satisfaction
Few errors e Security
Spaneta [60], NR User-friendliness .  Satisfaction
2014 User acceptance and satisfaction «  Satisfaction
Participants’ appraisal of theDe- «  Productivity
cideGuide for Making Decisions
Stemeet a [61], NR Feasibility .  Efficiency
2019 Ease of use .  Sdtisfaction
Tasks on time «  Productivity
Utility o Universdity
Van Maurik et @l cjinjcianswere asked to complete the SUS? after using the Applicability - FEffectiveness
[65], 2019 tool. User-friendliness «  Sdisfaction
Reliability «  Memorability
Williams et a NR Learnability «  Memorability
[67], 2016 User control o Productivity
User empowerment «  Productivity
Navigation o  Memorability
Consistency «  Memorability
Actionablefeedback andavailable «  Memorability
help
Zdfeiridi et d Usability is measured as the user-friendliness (eg, ease to Usefulness «  Productivity
[68], 2020 learn) and perceived usefulnessin addressing users' needs. Ease of use .  Satisfaction
User satisfaction «  Sdtisfaction

A s defined by the authors.
bHcv: hepatitis C virus.

°NR: not reported.

dADAPT: Avoiding Diabetes Through Action Plan Targeting.
€S0: International Organization for Standardization.

NCI: National Cancer Institute.

9SUS: System Usahility Scale.
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Technology for SDM

Table 2 presents the type of SDM technologies that were used
across the included studies. Technologies for SDM included
clinical decision support systems (9/33, 27%), mobile health
apps (9/33, 27%), and web-based aids (15/33, 46%). The SDM
context was mainly between clinicians and patients (32/36,
89%). The types of technology for SDM were mapped to

https://rehab.jmir.org/2023/1/e41359

RenderX
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usability parameters, including effectiveness (10/38, 26%),
efficiency (11/38, 29%), memorability (20/38, 53%), satisfaction
(27/38, 71%), security (5/38, 13%), universality (4/38, 10%),
and productivity (16/38, 42%) based on Gupta et a [23]. The
most common SDM technologies evaluated for usability were
web-based aids. Satisfaction was the most common usability
parameter mapped to types of SDM technologies.
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Table 2. Technologies to support shared decision-making (SDM).

Alhasani et al

Study Titleof developed  Technology Stageof develop- Framework Description of Usability parameters  Gupta et a [23]
technology overview ment of technolo-  followed or SDM context or  measured framework
gy intervention  guidelinesby type of decision-
the authors making
Anderson  sToOP? Tool Web-basedus- Preimplementa-  Framework ~ SDM between Ease of use «  Satisfaction
eta [32], erinterfacefor tion based onus-  patientsand clini- Funto use .  Satisfaction
2014 adaptiveclini- ability engi-  ciansfor self- Navigation o Memorabili-
cal decision neering management and Understandabili- ty
support inte- secondary stroke ty «  Memorabili-
grated into prevention Visually pleasant ty
electronic User-friendly o Memorabili-
health record Efficientinterac- ty
tion o  Sdtisfaction
.  Efficiency
Barioet gpealP Mobileapp ~ Developmental  pq|C\wasthe  SPM between Simplicity «  Satisfaction
a [33], |aboratory mainsourceof Patientsand clini- Ease of use .  Satisfaction
2017 guidance ciansrelated to User-friendly +  Satisfaction
throughout the self-management User control «  Productivity
development  Of acohol depen-
process. dence
Bauerle  “TakeCharge, Get  Heqihdgeg- Development Mode of ill-  SDM between Visibility o Memorahili-
Bassetd Cured” sion support nessself-regu-  patientsand clini- Ease of use ty
[34], tool laion,informa:  ciansrelated to Learnability .  Satisfaction
2018 tion-communi-  initiating hepati- Comprehensive- «  Memorabili-
cation theory, tisC treatment ness ty
and formative o  Memorabili-
evauation ty
framework
Berryet  pgpe Web-based Preimplementa-  \Rf SDM between Ease of use .  Satisfaction
al [35], decisionaid  tion patientsand clini- Readability o  Memorabili-
2015 cians about ty
prostate cancer
management op-
tions
Bogzaet Web-based decision g Development User-centered SDM between Acceptability .  Satisfaction
al [36], aids approach; patientsand clini- Satisfaction
2020 Center for cians
eHeslth and
Wellbeing Re-
search guide-
lines
Burns NR Technology-  Preimplementas  NR SDM between Efficiency «  Efficiency
and Pick- based cDsS!  tion providers, client, User control . Productivity
ens[37], for app-based and family for Consistency o Memorabili-
2017 assessments home evaluation Feedback ty
and modifications «  Productivity
Candly NR Guld Developmental NR Shared decision User-friendly .  Satisfaction
eta [38], |aboratory support system Usefulness «  Productivity
2015 that integrated Feedback «  Productivity
biophysiological Navigation «  Memorabili-
information ob- User control ty
tained through «  Productivity

multiple nonintru-
sive monitoring
for home care
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Study Titleof developed  Technology Stageof develop- Framework Description of Usability parameters  Gupta et a [23]
technology overview ment of technolo-  followed or SDM context or  measured framework
gy intervention  guidelinesby  type of decision-
the authors making
Chrimes  ApapT Clinical deci- Developmenta ~ ADAPT SDM between  «  Easeof use «  Sdtisfaction
eta [39], sion support  laboratory framework patientsandclini- «  Visualypleasng «  Memorabili-
2014 tool integrat- cians for behav- ty
ing evidence- ior changesto
based shared manage predia-
goal-setting betes
components
into electronic
health record
Coxeta ocOpESK Web-based Developmental NR SDM between o Easeof use .  Satisfaction
[40], decisionaid  laboratory clinicians and «  Simplicity «  Satisfaction
2015 integrated into surrogate deci-
dataentry and sion makers of
management patientsreceiving
system prolonged me-
chanical ventila-
tion
Cuypers  Web-based decision — Development Onthebasis SDM between NR NR
etd [41], aidsystem of exigingevi- patientsand clini-
2019 dence-based  cians
Canadian deci-
sonad, devel-
oped by Feld-
man-Stewart
eta [70-74]
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Study Titleof developed  Technology Stageof develop- Framework Description of Usability parameters  Gupta et a [23]
technology overview ment of technolo-  followed or SDM context or  measured framework
gy intervention  guidelinesby  type of decision-
the authors making
Danid-  ogcaR! Interactive Developmentlab- | ycip™ Server-clientsys- «  Visihility «  Memorabili-
Saad et a CDSS oratory framework tem to recom- e Minimizing er- ty
[43], mend and select rors o Security
2016 optimal pointing .  Consistency o Memorahili-
device «  FEfficiency ty
«  Memorability . Efficiency
« Affordance «  Memorabili-
o  Feedback ty
« Effectiveuseof «  Universdity
language «  Productivity
o User control «  Effective-
« Flexibility ness
« Navigation o Productivity
o Easeof use «  Productivity
«  Naturalness «  Memorabili-
o User-friendly ty
o [Easeof perfor- .«  Satisfaction
mance .  Sdtisfaction
o  Sdtisfaction
«  Sdtisfaction
o  Sdtisfaction
DeVito  pgcket PATH" IHT® through Preimplementas  User-centered SDM between o User control «  Productivity
Dabbs et handhddcom- tion design patientsof lung «  Actionfeedback «  Productivity
a [42], puter device transplant and o Easeof use .  Satisfaction
2009 their transplant
team about self-
monitoring of
critical values
Fleisner  conNECTP Interactive Preimplementas . .gqiPmog- SDPM between «  Readability «  Memorabili-
eta [44], web-based tion el patientsandclini- «  Simplicity ty
2008 communica- ciansabout treat- «  Visudlypleasing «  Satisfaction
tionaid ment decisions «  Memorabili-
supported ty
through communi-
cation skill devel-
opment modules
Flynnet  compass proto-  Userinterface Developmental ~ Decision ana-  SDM between «  User-friendly «  Satisfaction
a [45], type with decision  laboratory lytic model cliniciansandpa .  Effectiveuseof «  Effective-
2015 analytical predictionsde- tients about pa- language ness
model devel- veloped from  tient-specific « Vishility o Memorahili-
oped on iPad STPIS treatmentoptions «  Efficient interac- ty
mobile device for acute is- tion .  Efficiency
chemic stroke
and personalized
information to
patients
Fueta Mobile apps — Testing Nielsen Unclear «  Satisfaction «  Satisfaction
[46], heuristics »  Effectiveness .  Effective-
2020 «  Efficiency ness
.  Efficiency
Goudet caRDsS Guideline- Implementation ~ Clinical guide- SDM between «  Effectiveness «  Effective-
a [47], based comput- lines cliniciansandpa .  Minimizing er- ness
2008 erized deci- tientsfor patient- rors o Security
sion support specific care for
systems cardiac rehabilita-
tion and patient
management
Grimet NR Interactive Preimplementa- o Easeof use .  Satisfaction
a [48], web-based tion o User-friendly «  Satisfaction
2017 software
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Study Titleof developed  Technology Stageof develop- Framework Description of Usability parameters  Gupta et a [23]
technology overview ment of technolo-  followed or SDM context or  measured framework
gy intervention  guidelinesby  type of decision-
the authors making
Theteam fol- SDM between
lowed pub- patientsand clini-
lished evi- cians about care
denceonthe inpsychiatric ser-
consensus vices
guidelines for
development
of decision
aidsand
SDM.
Holchet o RapIDY Integrated Preimplementa-  Translationd  SDM between o Userinterface Productivity
a [49], electronic tion researchmod- patientsandclini- «  Action feedback Productivity
2017 platform for el ciansformanage- «  Visudly pleasing Memorabili-
patient self-re- ment of events ty
port during cancer
treatment
Jameieet Cardiactelerehabili- — Development BACPRY SDM between NR NR
a [50], tation platform patientsand clini-
2019 cians
Jessop et “Take Charge, Get mHedthtreat- Preimplementa NR SDM between NR —
a [51], Cured’ ment decision tion patients and
2020 support tool physicians about
embedded in hepatitis C treat-
Articulate 360 ment
app
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Study Titleof developed  Technology Stageof develop- Framework Description of Usability parameters  Gupta et a [23]
technology overview ment of technolo-  followed or SDM context or  measured framework
gy intervention  guidelinesby  type of decision-
the authors making
Kalenet prOW.pased Pallia=  El€ctronic Implementation  User-centered SDM between  «  Efficiency «  Efficiency
a [52], tive and Hospice PRO system design ap- patientsinpalia= « Interfacequaity «  Efficiency
2012 Care Management proach tive care and « Navigation o Memorabili-
System—prototype treatingphysician «  Simplicity ty
or nurse o Visudlypleasing .  Satisfaction
«  Memorabili-
ty
Lieta ANSWERX Web-based Preimplementae Thelnterna=  SDM between « Visudlypleasng « Memorabili-
[53], decisionaid  tion tional Patient patientsandclini- «  Efficientinterac- ty
2013 with education- Decision Aid  ciansabout using tion .  Efficiency
al modules Standardsand methotrexate
the Jabaja-
Weissedutain-
ment decision
aid model
Murphy  cp.ppaY Web-basedal- Development International  SDM between « Vishility o Memorahili-
eta [54], gorithmic in- Patient Deci-  patientsandclini- «  Clarity ty
2020 tervention sionAid Stan- ciansabout post- «  Easeof use o Memorahili-
dardscriteria  prostatectomy o Usefulness ty
checklist, careregarding o  Comprehensibili- «  Satisfaction
SUNDAEZ continence prod- ty o Productivity
checklist, and  Uct choice «  Acceptability «  Memorabili-
the EQUA- y
TOR® CON- .  Sdtisfaction
SORT®
checklist
Rochette  StrokEngine-Family  Strokerehabil- Implementation  NR SDM between « Easeof use «  Satisfaction
eta [55], itation layper- patientsandclini- «  Simplicity .  Satisfaction
2008 son website cians
Setiawan M Here™ 2.0 Adaptive Development User-centered Monitoringand «  Error prevention «  Security
etd [57], mHealth sys- design support of self-  «  User satisfaction «  Satisfaction
2019 tem with mo- management for «  Easeof use .  Satisfaction
bile app mod- people with o Usefulness o Productivity
ules (client chronic condi-
app, caregiver tionsand disabili-
app, web- tiesand allowing
based clini- for personalized
cian portal, and adaptive
back-end serv- treatment strate-
er, and 2-way gies
communica-
tion protocol)
Schonet Digital interactive — — Development Thedecision  SDM between o [Easeof use o  Sdtisfaction
a [56], decision support tool support tool is  patientsandclini- «  User-friendly .  Satisfaction
2018 based onthe  cians
theoretical
framework of
SDM.
Snyder et PatientViewpoint Web-based Preimplementas NR SDM between « Easeof use «  Satisfaction
a [58], prototype systemto col- tion patientsandclini- «  Efficientinterac- «  Efficiency
2009 lect PROs ciansfor cancer tion
linked with management
electronic
medical
record
Spaneta DecideGuide Interactive Developmental NR
[60], web tool |aboratory
2014
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Study Titleof developed  Technology Stageof develop- Framework Description of Usability parameters  Gupta et a [23]
technology overview ment of technolo-  followed or SDM context or  measured framework
gy intervention  guidelinesby  type of decision-
the authors making
SDM indementia Simplicity o  Sdtisfaction
care networks be- Ease of use «  Sdtisfaction
tween patients, Functionality o Universality
care managers, Visibility o Memorahili-
and informal User control ty
caregivers Readability «  Productivity
Social acceptabil- «  Memorabili-
ity ty
o Universality
Spaneta DecideGuide Interactive Preimplementas The5 phases SDM made by Socid acceptabil- «  Universality
[59], web tool tion of the care network of ity o Security
2018 CeHReM people with de- Minimizeerror  «  Efficiency
road map mentia (patients, Efficiency «  Productivity
care managers, Action feedback
and informal
caregivers)
Stemeet Vett interactivemo- — Implementation NR Unclear Feasibility «  Efficiency
a [6]], bile app Ease of use .  Satisfaction
2019 Tasks on time «  Productivity
Utility «  Universality
Tony et EVIDEM® decision MCDAaf and Developmental EVIDEM SDM between Learnability D Memorabili-
gl [62], support framework  |yA20 |aboratory framework p_atl entsand cll_ ni- ty
011 ciansto appraise
health care inter-
ventions
Toth-Pal  EviBase CDSSthrough Implementation  Clinical guide- SDM between Flexibility «  Effective-
et al [63], internet-based lines (1 cliniciansand pa- Ease of use ness
2008 application Swedishand2 tientsthrough in- .  Sdtisfaction
European) tegration of indi-
vidua patient da-
tawith guidelines
for management
of chronic heart
failure
Tsa etd MagicPlan Mobile app Preimplementas NR Clinical home Visibility «  Memorabili-
[64], with laser dis- tion evaluations with Ease of use ty
2019 tance measur- virtual floor plan Error prevention «  Satisfaction
er for DME® recom- Usefulness o Security
mendations Satisfaction «  Productivity
«  Sdtisfaction
VanMau- Web-based diagnoss — Development NR SDM between Applicability «  Effective-
riketal  tic support tool patientsand clini- User-friendliness ness
[65], named ADappt cians Reliability «  Satisfaction
2019 o Memorahili-
ty
Welchet MedMinder Cellular pill-  Implementation NR SDM between Efficientinterac- «  Efficiency
a [66], box monitor- cliniciansand pa- tion «  Productivity
2015 ing device tientsrelated to Actionfeedback «  Memorabili-
treatment and ad- Readability ty
herence support
Williams NR Clinical deci- Developmenta User-centered  SDM between
et al [67], sion support  laboratory design ap- cliniciansand pa
2016 on mHealth proach (user tientsfor patient-
app interfaceand  specific recom-
user experi- mendations for
encedesign)  cardiovascular

disease

https://rehab.jmir.org/2023/1/e41359 JMIR Rehabil Assist Technol 2023 | vol. 10 | e41359 | p. 15

(page number not for citation purposes)

RenderX


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

JMIRREHABILITATION AND ASSISTIVE TECHNOLOGIES Alhasani et a

Study Titleof developed  Technology Stageof develop- Framework Description of Usability parameters  Gupta et a [23]
technology overview ment of technolo-  followed or SDM context or  measured framework
gy intervention  guidelinesby  type of decision-
the authors making

« Actionablefeed- «  Productivity

back .  Efficiency
o Interfacequality «  Memorabili-
« Information ty
quality «  Productivity
o Userempower- «  Satisfaction
ment o  Sdtisfaction
.  Simplicity o Memorahili-
« Easeof use ty
«  Readability .  Efficiency
«  Efficiency o  Effective-
. Practicality ness
Zafeiridi  CAREGIVER- Web-based Development User-centered  Socia network  «  Usefulness o Productivity
eta [68], sprO-MMD? platform design for sharinginfor- «  Easeof use .  Satisfaction
2018 mation, tips,and .  User satisfaction «  Satisfaction
support across
peers and health
professionals
Zhenget NR mHealthapp  Preimplementa-  User-centered SDM between o Actionfeedback «  Productivity
a [69], with PROs tion design princi- patientsandclini- « Interfacequality .  Efficiency
2017 ples ciansfor knee o Intefaceinforma: «  Effective-
arthritistreatment tion ness
o Visudlypleasng « Memorahili-
ty

8STOP: Self-Management to Prevent Stroke.

bSIDEAL: Soporte Innovador al paciente con Dependencia del Alcohol, Innovative Support to the Alcohol Dependent Patient.
®MI: motivational interviewing.

dmHealth: mobile health.

®P3P: The Personal Patient Profile-Prostate.

NR: not reported.

9Data not available.

hCDSS: dlinical decision support system.

iGuI: graphical user interface.

IADAPT: Avoidi ng Diabetes Through Action Plan Targeting.

KeCODES: Electronic Collaborative Decision Support.

l0SCAR: Ontol ogy-Supported Computerized Assistive Technology Recommender.
M_UCID: logical user-centered interaction design.

"PATH: Personal Assistant for Tracking Health.

OIHT: interactive health technol ogy.

PCONNECT: web-based communication aid.

9C-SHIP: Cognitive-Socia Health Information Processing.

"COMPASS: Computerized Decision Aid for Stroke Thrombolysis.

SS-TPI: Stroke-Thrombolytic Predictive | nstrument.

'CARDSS: Cardiac Rehabilitation Decision Support System.

Ye-RAPID: Electronic Patient Self-Reporting of Adverse-Events: Patient Information and Advice.
VBACPR: British Association for Cardiovascular Prevention and Rehabilitation.
YWPRO: patient-reported outcome.

*ANSWER: Animated, Self-Serve, Web-Based Research Tool.

YCP-PDA: Continence Product Patient Decision Aid.

ZSUNDAE: Standards for Universal Reporting of Patient Decision Aid Evaluations.
BEQUATOR: Enhancing the Quality and Transparency of Health Research.
CONSORT: Consolidated Standards of Reporting Trials.

iMHere: Interactive Mobile Health and Rehabilitation.
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aceHRes: Center for eHealth Research and Disease Management.
%EVIDEM: Evidence and Value: Impact on Decision-Making.
M CDA: multicriteria decision analysis.

HTA: health technology assessment.

ADME: durable medical equipment.

Alhasani et al

dCAREGIVERSPRO-MMD: Caregivers Peatient-Reported Outcome-Mild Mental Disorder.

Usability Evaluation M ethods

The usability evaluation methods were categorized, based on
the framework by Jacobsen [31], into (1) empirical (think-aloud
protocol, 14/38, 36%; user tracking, 3/38, 8%; performance
measures, 4/38, 10%; field test, 2/38, 5%; video recording, 1/38,
2%; and screen capture, 2/38, 5%), (2) inspection (cognitive
walk-through, 1/38, 2% and Near live clinical situation, 1/38,
2%), and (3) inquiry (focus groups, 3/38, 8%; workshops, 2/38,
5%; semistructured interviews, 16/38, 42%; structured
interviews, 1/38, 2%; questionnaires, 24/38, 63%; observations,
5/38, 13%; and comments, 3/38, 8%; Table 3). An important
point to emphasize isthe frequency with which researchers used
1 (13/38, 34%), 2 (15/38, 39%), 3 (7/38, 18%), 4 (2/38, 5%),

https://rehab.jmir.org/2023/1/e41359

and 6 (1/38, 2%) methods from the framework by Jacobsen
[31], presented in Figure 2 [32-69]. Most (28/38, 73%) used 1
or 2 methods of evaluation. Usability was assessed during
development (18/38, 47%), preimplementation (13/38, 34%),
or implementation (7/38, 18%) through a variety of measures,
including usability questionnaires (15/38, 39%), tailored tools
developed by the authors (17/38, 45%), and acceptance and
satisfaction questionnaires (6/38, 16%). The usability evaluation
parameters identified by the authors were mapped to the
usability parameters explained by Gupta et a [23], including
effectiveness (13/38, 34%), efficiency (12/38, 31%),
memorability (13/38, 34%), productivity (2/38, 5%), security
(2/38, 5%), and satisfaction (32/38, 84% Figure 3 and Table 4).

JMIR Rehabil Assist Technol 2023 | val. 10 | e41359 | p. 17
(page number not for citation purposes)


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

JMIRREHABILITATION AND ASSISTIVE TECHNOLOGIES Alhasani et a

Table 3. Usabhility evaluation methods.

Study Method Jacobsen [31] framework Details
Anderson et al «  Think-aloud protocol o  Empirical «  Think-aloud method using prototype and scripted test
[32], 2014 o Structured interview « Inquiry case scenario

«  Structured interview with open-ended questions
(feedback on barriers and facilitators and usefulness)

Barrioetal [33], « Questionnaire « Inquiry *  USE2questionnaire
2017
BauerleBassetad «  Think-aloud protocol o  Empirical «  Think-aloud method when following navigational
[34], 2018 o  Semistructured interview  «  Inquiry steps (audiotaped with observation notes)
«  Questionnaire « Inquiry «  Semistructured interviews (feedback on graphics,

voiceover, content, and purpose)
«  Usefulness and relevance survey

Berryetal [35], «  Think-aloud protocol « Empirica «  Think-aloud session while interacting with website,
2015 »  Questionnaire « Inquiry with probing questions
o Acceptability questionnaire

Bogzaeta [36], « Think-aloud protocol o  Empirical «  Think-aloud method while reviewing web-based deci-
2020 o Questionnaire « Inquiry sion aid (probing questions)
*  Ottawa Acceptability Questionnaire and sus? ques-
tionnaire

Burnsand Pick- «  Semistructured interviews «  Inquiry «  Semistructured interview on perceptions of process
ens[37], 2017 and technology needs
Candly et a e  Semistructured interviews «  Inquiry «  Open-ended questions about functions and areas of
[38], 2015 «  Think-aloud methodology «  Empirical improvement

o Videorecordingof comput- «  Empirical «  Think-aloud method with prototype using smulated

er screen « Inquiry case developed with clinician
«  Focusgroups « Video recording of screen interactions

«  Seriesof focus groups to refine the instrument

Chrimeset d «  Think-aloud protocol o  Empirica «  Think-aloud session with scripted navigation instruc-
[39], 2014 through scripted scenario «  Inspection tions for prediabetes counseling scenario

e “Nearlive’ clinical stimula- «  Empirical «  Clinicd stimulation without navigational guidance

tion mimicking clinical workflows

«  Screen capture recording «  Motion screen capture for onscreen recordings
Cox et al [40], o Questionnaire « Inquiry *  SUSand ASQS
2015
Cuyperset a «  Think-aloud protocol o  Empirical o  Think-aloud method while navigating the decision aid
[41], 2019 o  Semistructured interviews «  Inquiry «  Semistructured interview following 30 minutes of

navigating the decision aid

DeVito Dabbset «  Think-aloud protocol «  Empirica «  Think-aloud session with paper prototype and scenar-
a [42], 2009 o Fieldtest o  Empirical ios (iterative testing of features)
o  Screen capturetechnology «  Empirical » Fiddtest to assessthe percentage of featuresthat users
« Usetracking o  Empirical accessed

«  Datacapture and use tracking of tool features (hits
per feature, percentage of measurementsrecorded and
transmitted, and times users contacted clinicianswhen
prompted by message)

*  ASQand PssuQ?

Danial-Saadeta «  Questionnaire « Inquiry « SUSquestionnaire
[43], 2016
Fleisher et a «  Think-aloud protocol o  Empirical «  Think-aloud session while reviewing the site, with
[44], 2008 o Interviews « Inquiry observations
o Usetracking o  Empirical « Interview questions
o Usetracking of program (use of “help” button and
number of warning messages)
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Study

Method

Jacobsen [31] framework

Details

Flynn et al [45],
2015

Fu et a [46],
2020

Goud et a [47],
2008

Grimet a [48],
2017

Holch et a [49],
2017

Jameie et a [50],
2019

Jessop et al [51],
2020

Kallen et al [52],
2012

Lietd [53],
2013

Murphy et a
[54], 2020

Rochette et al

[55], 2008

Schon et dl [56],
2018

Setiawan et al
[57], 2019

Snyder et al [58],
2009

« Interactive group work-
shops

o Performance measure
o Questionnaire

«  Questionnaire

«  Think-aloud protocol
«  Semistructured interviews

o  Semistructured interviews
e Written comments

«  Questionnaire

«  Questionnaire

« Interviews
o Questionnaire

«  Think-aloud protocol
e  Questionnaire
«  Performance measure

e  Questionnaire
o Semistructured interview

o Questionnaire
«  Open-ended questions

o  Semistructured interview

o Questionnaire
o  Semistructured interview

o  Semistructured interviews

« Inquiry
o  Empirical
« Inquiry
« Inquiry
«  Empirical
« Inquiry
« Inquiry
« Inquiry
« Inquiry
« Inquiry
« Inquiry
« Inquiry
«  Empirica
« Inquiry
«  Empirica
« Inquiry
o Inquiry
o Inquiry
« Inquiry
« Inquiry
o Inquiry
« Inquiry
« Inquiry

Interactive group workshops with stroke clinicians
and patients or relatives with paper prototype and
functional prototype (feedback on appearance, layout,
and features)

Checklist for intuitive design modified for diabetes
apps, originally adapted from the 10 heuristics by
Nielsen used for a healthy eating app evaluation
SUS questionnaire

CSUQE questionnaire

Think-aloud method with paper prototype, with obser-
vation of behavior (video recording and field notes)
Semistructured interview following protocol guide

Semistructured interviews about the experience
Written comments about logging in, navigating the
system, and accessing features

SUS questionnaire

PrepDM' scalewith added items on perceived useful-
ness and user-friendliness

Interviews with physicians or nurses and patients or
caregiversto understand their needs and requirements
asto the use of acomputer system to help them man-
agetheir daily clinical activities, especially regarding
the use of PROY assessments in patient care
Providers used the prototype system to complete 2
assessments, the Memorial Delirium Assessment Scale
and the Edmonton Classification System for Cancer
Pain; patients and caregivers used the electronic PRO
system to compl ete the Edmonton Symptom Assess-
ment System and the Cut down, Annoyed, Guilty, and
Eye-opener assessments

Think-aloud method when navigating decision aid,
with probing questions (audio recorded and field
notes)

SUS questionnaire

Time to complete the tool (minutes)

Questionnaire developed for the study for feedback
on prototype for alphatesting

Semistructured interviews with clinicians about use-
fulness and usabhility of final prototypein clinical
practice

Questionnaire developed for the study combining
open-ended questionswhenever ascore of dissatisfac-
tion was given on a closed-ended question

Semistructured interview guide followed in focus
groups (feedback on use of tool, usability, and impact
on care planning and decision-making)

PSSUQ following requested tasks on app
Semistructured interview for further comments and
suggestions

Semistructured interview while presenting amock-up
of the web application (feedback on features)
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Study Method Jacobsen [31] framework Details
Span et a [60], Focus group sessions « Inquiry «  Sketchesusing paper-based mock prototype presented
2014 Cognitive walk-through « Inspection to focus group
Think-aloud method o  Empirical «  Cognitive walk-through of interactive prototype to
Field test o  Empirical identify possible user problems
Semistructured interviews  «  Inquiry «  Think-aoud method while using tool on tablet at home
Observation « Inquiry « Fieldtest of final prototype to assess user-friendliness,
satisfaction, and value placed on tool
o Structured interviews throughout field-testing
«  In-person observation of use of tool during field-test-
ing
Span et a [59], Semistructured interviews  «  Inquiry «  Semistructured interviews (feedback on satisfaction,
2018 Observations « Inquiry usefulness, user-friendliness, and use for decision-
Use tracking o  Empirical making)
«  Observations of use during case manager homevisits
with people with dementia
«  Usetracking of logged information (frequency of use
and topics)
Steme et al [61], Questionnaire « Inquiry o Usability questionnaire devel oped for the study admin-
2019 istered to patients
Tony et a [62], Workshop sessions « Inquiry « NR"
2011
Toth-Pal et al Semistructured interviews  «  Inquiry o Semistructured interviews after training and field test
[63], 2008 Observation « Inquiry «  Field observations of patient visits following prede-
fined guide (use and communication)
Tsal et a [64], Questionnaire « Inquiry «  Questionnaires devel oped for the study for lay partic-
2019 Performance measure «  Empirical ipants and clinicians
«  Time needed to finish afloor plan using the mobile
app
Van Maurik et a Interviews « Inquiry « Interviews about prototype with patients and care-
[65], 2019 Questionnaire « Inquiry giverswith software devel oper (feedback on storyline
and graphics)
«  Usability questionnaire developed for the study (ad-
ministered to providers) and SUS questionnaire
Welch et al [66], Questionnaires « Inquiry «  Patient questionnaire on remote home monitoring de-
2015 vice usability, patient satisfaction with the diabetes
telehealth program, primary care provider feedback
on the clinical decision support report, and telehealth
nurse satisfaction with the program
«  Questionnaires developed for the study for patients
(feedback on device usability and satisfaction), prima-
ry care providers (feedback on clinical decision sup-
port), and telehealth nurse (feedback on satisfaction)
Williams et a Think-aloud protocol o  Empirical «  Think-aloud method one-on-one for test cases (audio
[67], 2016 Unstructured comments « Inquiry recording of verbal feedback)
Questionnaire « Inquiry «  Immediate unstructured comments provided viaemail,
« Inquiry telephone, or SM S text message
«  Open-ended questions about use (amount, type of
visits, and components used)
« SUSquestionnaire
Zafeiridi et a Questionnaire « Inquiry +  Questionnaire developed for the study
[68], 2018 Open-ended comments « Inquiry «  Open-ended questions about the improvement of the
platform were asked when participants provided low
scores for afeature or function
Zheng et al [69], Focus groups « Inquiry
2017 Interviews « Inquiry
Questionnaire « Inquiry
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Study Method Jacobsen [31] framework Details

«  Patient focus groups (feedback on experience, assess-
ment of interface, preferences on presentation, and
use for treatment decision-making)

«  Clinician interviews (feedback on expectations from
individualized PRO report)

«  Survey developed for the study on perception of easi-
ness and usability of interfaces

8USE: Usefulness, Satisfaction and Ease of Use.
bsus: System Usability Scale.

CASQ: After-Scenario Questionnaire.

dPSSUQ: Post-Study System Usability Questionnaire.
€CSUQ: Computer System Usability Questionnaire.
fPrepDM: Preparation for Decision Making.

9PRO: patient-reported outcome.

PNR: not reported.

Figure 2. Usability evaluation methods [32-69].
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Figure 3. Mapping the usability evaluation methods to usability parameters based on a comprehensive hierarcha usability model presented by Gupta
eta [23].
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Table 4. Usability measures.

Alhasani et al

Usability measures

Type of
scale

Items

Usability evdluation parame-  Gupta et al [23] framework

tersidentified by the authors

Acceptability questionnaire
[56]

ASQ?[45]

Clinical decision support report
questionnaire [53]

5-point
Likert
scale

7-point
Likert
scae

5-point
Likert
scale

Ease of use
Learnability

How easy was the program for youto
use? .
How understandable were the ques-
tions?

How much did you enjoy using the
program?

How helpful was it to complete the
program?

Was the amount of time it took to
complete the program acceptable?

How valuable was the information?
Overall, how would you rate your sat-
isfaction with this program?

Please rate the usefulness to you of :
“your part in the decision” section.
Please rate the usefulness to you of :
“information topics” section.

Please rate the usefulness to you of :
“information on statistics’ section.
Please rate the usefulness to you of:
video clips.

Please rate the usefulness to you of :
prostate cancer internet sites.

Ease of completing tasksinscenario «  Easeof use
Time to complete tasks

Support when completing tasks

Ease of use
Visihility

Clear and easy to understand: .

«  Maedication adherence percent-  «
ages

« Medication adherence calendars

* BG° graphs

*  BP°graphs

« Detalled logs of BPand BG
readings

Clinicaly useful:

«  Medication adherence percent-
ages

o  Medication adherence calendars

« BGgraphs

« BPgraphs

« Detalled logs of BPand BG
readings

For my patients, | want thisreport in

the EMRY
For my patients, | want thisreport in
hard copy

o  Sdtisfaction
«  Memorability

.  Satisfaction

o  Sdtisfaction
«  Memorability

https://rehab.jmir.org/2023/1/e41359

RenderX

JIMIR Rehabil Assist Technol 2023 | vol. 10 | e41359 | p. 23

(page number not for citation purposes)


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

JMIRREHABILITATION AND ASSISTIVE TECHNOLOGIES

Alhasani et al

Usability measures Type of Items Usability evdluation parame-  Gupta et al [23] framework
scae tersidentified by the authors
Feasibility of encodes [55] _e What did you like most about theen- «  Easeof use o  Satisfaction
codes program? « Vishility «  Memorability
o Easyinformation, particularly if «  User-friendly o  Sdtisfaction
you have no experiencein this
situation
« Easytouse
o Itputsitin black and white
« Itfocusesthequestion at hand on
the patient
o User-friendly
o | liked how patient- and family-
centered it was
« Informative
« Interactive
o iPadisafamiliar platform
«  Wordingissimple
What did you dislike most about the
encodes program?
«  Touch screen
«  Sensitivetopic
«  Doesnot make decisions for you
. Simplistic
. Deay
How could the encodes program be
improved?
«  Would like even more informa-
tion about prognosis
«  Make [the information] more
complex
«  Make forward button more obvi-
ous
«  Evenmoreillustrations
«  Make more options focusing on
each specific patient’s case
IBM CSUQf [39] 7-point . Satisfaction . Satisfaction
Likert « Vishility «  Memorability
scale « Easeof use .  Sdtisfaction
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Usability measures

Type of

scale

Items

Usability evdluation parame-  Gupta et al [23] framework
tersidentified by the authors

LQI[32]

Measures of accessibility and
satisfaction [55]

6-point
Likert
scae

5-point
Likert
scae

Satisfaction and ease of use

«  Overdl, | am satisfied with how
easy it isto use this system

« Itissimpleto usethis system

o | can effectively complete my
work using this system

« | amableto complete my work
quickly using this system

« | amableto efficiently complete
my work using this system

« | feel comfortable using this sys-
tem

« Itwaseasy tolearnto usethis
system

« | believe | became productive
quickly using this system

Quality and clarity of information

«  Thesystem gives error messages
that clearly tell me how to fix
problems

« lItiseasy tofind theinformation
| need

«  Theinformation provided with
the system is easy to understand

« Theinformation is effectivein
helping me complete my work

«  Theorganization of the informa-
tion on the system screensisclear

System's interface

« Theinterface of thissystemis
pleasant

« | likeusing theinterface of this
system

«  Thissystem hasal the functions
and capabilities| expect it to have

The system reminded me of theimpor-
tant information needed for the point-
ing device adaptation process for peo-
ple with disabilities

The organization of the information
helped me arrange the stages of pre-
scribing a pointing device for people
with disabilities

The organization and the display of the
information helped my clinical reason-
ing

The system provided me with new in-
formation for the pointing device
adaptation process for people with
disabilities

The system offered me information
that made me change my pointing de-
vice adaptation plan

The system concentrated the profes-
sional language and terminology used
in the pointing device adaptation pro-
cess

«  Memorability

.  Satisfaction
.  Satisfaction

https://rehab.jmir.org/2023/1/e41359

RenderX

JIMIR Rehabil Assist Technol 2023 | vol. 10 | e41359 | p. 25

(page number not for citation purposes)


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

JMIRREHABILITATION AND ASSISTIVE TECHNOLOGIES Alhasani et a

Usability measures Type of Items Usability evdluation parame-  Gupta et al [23] framework

scae tersidentified by the authors
Acceptability
. | wasabletoanswer thequestions
in the program

. | wasableto complete the com-
puter program

Satisfaction

o | wassatisfied with the computer
program overall

o | wassatisfied with how easy it
was to use the program

« | wassatisfied with the layout of

the program

o | wassdtisfied with the instruc-
tions

Feasibility

o  Prefer printed version of decision
ad

Mobile app usability concept  5-point Please rate the user interface Visibility «  Memorability
questions [64] Likert Please rate the ease of use Ease of use o  Satisfaction
scae Please rate the clarity of error mes- Error prevention e Security
sages Usefulness o Productivity
Please rate how useful the mobile app Satisfaction .  Satisfaction
isoveral
How likely would you recommend
using this mobile app for home evalu-
ation?
Nielsen heuristic checklist [46] Likert The heuristic checklist has 10 intuitive Help and documenta- «  Productivity
scae design principles, and the severity of tion e Security
each violation israted as minor, mod- Error prevention «  Satisfaction
erate, major, or catastrophic (1-4). Estheticandminimalist «  Efficiency
design o Memorability
Flexibility and efficien- «  Efficiency
cy of use o Universdity
Recognitionratherthan «  Universality
recall «  Effectiveness
Match between app «  Productivity
and the real world
User control and free-
dom
Consistency and stan-
dards
Feedback and visibility
Helps recover from er-
rors
Open-ended questionnairefor — Would you use the system to support Learnability «  Memorability
usability [32] your clinical decision reasoning pro- Ease of use .  Satisfaction
cess?
Describe 1 or 2 new things you have
|earned following the use of the system
Suggest 1 or 2 features you would add
to the system
Please add your comments and sugges-
tions
Patient satisfaction with dia- 5-point Satisfaction .  Satisfaction

betes telehealth program ques-  Likert
tionnaire [53] scae
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Usability measures Type of Items Usability evdluation parame-  Gupta et al [23] framework

scae tersidentified by the authors

*  Happy with RHM" devicetraining be-
fore program

«  Felt supported by diabetes care team

«  Nurse phone cals were helpful

«  Nursecallslasted agood amount of
time

«  Liked getting help at home over the
phone

«  Would recommend program to other

patients with T2D'
«  Would keep using this program at
home
Perceived general helpfulness  3-point . Usefulness .
and value[51] Likert .
scale .

How helpful was the material ? .
Would you recommend it to others?
How clear was the information?

Productivity

Perceived helpfulness[51] 10-point «  Theinformation about hepatitisCwas
Likert helpful .
scale «  Thevideo of other peopletalking

about their experiences was helpful

o  Thepart where| was able to choose
guestionsto talk with my doctor about
was helpful

«  Thevoiceover information with pic-
tures about HCV! was helpful

e  Thepart wherel mark how likely |
was to be treated was helpful

o  Thesummary at the end was hel pful

Satisfaction
Productivity

User-friendliness .
Usefulness .

Perceived usefulness [51] 10-point  «  App provided new information o Usefulness .
Likert o App helped me feel prepared to talk
scale with doctor
«  App helped with my emotional con-
cerns
« Appincreased my knowledge

«  App help me be less anxious

Productivity

PSSUQK [45,57]

PrepDMI scale[51]

7-point
Likert
scale

5-point
Likert
scale

Easy-to-use system

Simple-to-use system

Effectively complete tasks and scenar-
ios

Quickly complete tasks and scenarios
Efficiently complete tasks and scenar-
ios

Comfort using system

Easy to learn to use system

Belief one could become productive
using the system

Error messages were clear

Easily recover from mistakes
Information about system was clear
Easy to find needed information
Easy-to-understand information
Information hel ped complete the task
Information was clearly organized
Interface was pleasant

Enjoyed using interface

User satisfaction
Ease of use
Learnability
Visibility
User-friendly

Usefulness

Satisfaction
Satisfaction
Memorability
Memorability
Satisfaction

Productivity
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Usability measures Type of Items
scae

Usability evdluation parame-  Gupta et al [23] framework
tersidentified by the authors

«  App helped—recognizethat adecision
about HCV treatment needsto be made

o App prepared—to make a better deci-
sion about HCV treatment

o App helped—think about the prosand
cons of HCV treatment

o App helped—know that decision about
treatment depends on what matters
most to me

«  App helped—organize your own
thoughts about the HCV treatment de-
cision

o App helped—identify questions you
want to ask your doctor

o App prepared—to talk to your doctor
about what matters most to you

o App prepared—for afollow-up visit
with your doctor

Remote home monitoring de-  5-point «  Pillbox:

vice usability questionnaire Likert . Easytouse
[53] scae «  Helped organize medications
« Usingit easily fit into daily rou-
tines
« Ability tosetit upinaconvenient
place at home
«  Easy to understand how to refill
e BG meter:
« Easytouse
« Display was clear and easy to
read
o Usingit eadily fit into daily rou-
tines
« Ability tosetit upinaconvenient
place
e BPmeter:
« Easytouse
«  Encouraged me to take BP more
often
o Usingit eadly fit into daily rou-
tines
« Ability tosetit upinaconvenient
place

Survey for perception of easi-  5-point «  Vertica response options (user inter-

nessand usability of the6inter- Likert face 1)
faces[43] scae «  Horizontal response options (user inter-
face 2)

o Vertical response options with amov-
able slide (user interface 3)

«  Horizontal response optionswith a
movable dide (user interface 4)

e 3-point multimapping (user interface
5)

e 6-point multimapping (user interface
6)

Survey satisfaction question-  Likert
naire [46] scae

Ease of use

Ease of use

Satisfaction

.  Satisfaction
.  Satisfaction
.  Satisfaction
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Usability measures

Type of

scale

Items

Usability eval uation parame-
tersidentified by the authors

Guptaet al [23] framework

Telehealth nurse satisfaction
questionnaire [53]

Tool developed by the authors
focused on description [52]

5-point
Likert
scae

5-point
Likert
scale

«  Preconsultation survey

How much time on the internet
per week? <1 hour, 1-4 hours, 5-
7 hours, 8-14 hours, and >14
hours

Length of survey: reasonable, a
little long, and much too long
Satisfaction with survey: not very
satisfied, slightly satisfied, mod-
erately satisfied, and extremely
satisfied

Where they completed the sur-
vey: home, work, friend and
family, public computer, resource
education center on-site, and oth-
er

o Postconsultation survey: not at all, a
little, moderately, quite alot, and ex-
tremely

How helpful was the survey to
the consultation

How helpful was the module to
the consultation

Did you fedl the survey affected
how you communicated with
your physician?

Did you feel the skills module
survey affected how you commu-
nicated with your physician?
Which was more helpful ?

Did you fedl that taking part in
the program hel ped your commu-
nication with your doctor?

. Devicetraining

o Web-based dashboard training

« Ability to contact patients by phone

*  Ability to track DSM™ of patients

*  Ability to work as ateam with PCPs"

o  Overal satisfaction with telehealth
program

. Satisfaction

« Easeof use
o User-friendly
. Satisfaction

.  Satisfaction

.  Satisfaction
.  Satisfaction
.  Satisfaction
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Usability measures

Type of
scale

Items

Usability evdluation parame-  Gupta et al [23] framework

tersidentified by the authors

Usability questionnaire [61]

Usability questionnaire [65]

Usability scale (SUS) question-
naire
[32,36,40,46-48,50,55,57,65]

100-point
Likert
scae

10-point
Likert
scae

5-point
Likert
scale

« Home page

.« Easytofind

«  Satisfaction with visual presenta-
tion (organization or content)

o  Sdtisfaction with appearance of
text (size, type of writing, and
spacing) and satisfaction with
colors

. Module 1

« Easytofind

«  Satisfaction with visual presenta-
tion (organization or content)

o  Sdtisfaction with appearance of
text (size, type of writing, and
spacing)

o Usefulness of information

. Module 2
« Easytofind
o Usefulness of information

«  Genera appreciation

«  Satisfaction with general appear-
ance

« Easytouse

.  Satisfactionwithtimerequiredto
open pages

o How user-friendly

o Overal satisfaction

«  Vett on mobile phoneis simple and
intuitive to use

«  Reminders of tasks arrive at the
agreed-upon time

« Itiseasy and intuitive to answer the
reminders

« Itiseasy and intuitive to answer that
the task is done

« Isitclear where ADappt could be used
for (scale from 1-10)?

«  How user-friendly would you rate this
tool to be (scale from 1-10)?

«  How reliable would you rate ADappt
to be (scale from 1-10)?

«  Would you use the final version of
ADappt in your daily clinical routine
(percentage of “yes’)?

« Feasihility .
. Ease of use .
« Tasksontime .
«  Utility .

Efficiency

Satisfaction
Productivity
Universality

Effectiveness
Satisfaction
Memorability

«  Applicability .
. User-friendliness .
« Rdiability .

Effectiveness
Efficiency
Satisfaction

o  Effectiveness .
.  Efficiency .
.  Satisfaction .
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Usability measures Type of Items Usability evdluation parame-  Gupta et al [23] framework
scae tersidentified by the authors
o | think that | would like to use this
CDSP app frequently.
« | found the CDS app unnecessarily
complex.

« | thought the CDSapp waseasy to use.

o | think that | would need the support
of atechnical person to be able to use
this CDS app.

« | found that the various functionsin
this CDS app were well integrated.

« | thought therewastoo muchinconsis-
tency in this CDS app.

« | would imagine that most people
would learn to use this CDS app very

quickly.

« | foundthe CDS app very cumbersome
to use.

« | felt very confident using the CDS
app.

« | neededtolearnalot of things before
| could get going with this app.

USEP questionnaire [37] 7-point «  Usefulness «  Sdisfaction
Likert « Easeof use .  Satisfaction
scae « Easeof learning «  Memorability

.  Satisfaction .  Satisfaction
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Usability measures Type of
scale

Items

Usability evdluation parame-  Gupta et al [23] framework

tersidentified by the authors

Usefulness and relevance sur-  7-point
vey [34] Likert
scale

Usefulness

« It helps me be more effective

o It helps me be more productive

o Itisuseful

«  Itgivesmemore control over the
activitiesin my life

o It makesthe things | want to ac-
complish easier to get done

o Itsavesmetimewhen| useit

o It meetsmy needs

« Itdoeseverything | would expect
it to do

Ease of use

. ltiseasytouse

o Itissmpletouse

o ltisuser-friendly

o Itrequiresthe fewest steps possi-
ble to accomplish what | want to
do with it

« ltisflexible

o Usingitiseffortless

« | canuseit without written in-
structions

« | donot notice any inconsisten-
ciesas| useit

« Bothoccasional and regular users
would like it

« | canrecover from mistakes
quickly and easily

« | canuseit successfully every
time

Ease of learning

« |learnedto useit quickly

« | easily remember how to useit
o Itiseasytolearntouseit

« | quickly became skillful with it

Satisfaction

o | amsatisfied with it

o | would recommend it to afriend
. Itisfuntouse

« Itworkstheway | wantittowork
. It is wonderful

o | feel | needto haveit

« lItispleasant to use

Satisfied with ease o Usefulness
Simple to use . Relevance
Understand how to go from one screen

to another

Easy to choose which parts | want

| felt comfortable using it
Information was clear and easy

Easy to find information | need
Information effective for decision-
making

Tablet was easy to use

Length of tool was right

Right amount of information on hepati-
tisC

Tool slanted toward convincing me
Tool helpful for patients seeking infor-
mation

Tool helped me talk with doctor
Videos and visuals were helpful

«  Productivity
«  Productivity
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Usability measures Type of Items Usability evdluation parame-  Gupta et al [23] framework
scae tersidentified by the authors

User acceptance and satisfac-  5-point «  All participantsvalued thetool positive- «  User acceptance o  Satisfaction

tion scale [49] Likert ly; concerns about guide being too .  Satisfaction .  Satisfaction
scale confronting

o  Participants appraisal of thetool for
making decisions—supportive tool

«  Short lines of communication, aware-
ness of the steps in decision-making,
and improvements for the tool

User-friendliness measured — o Easeof use: chat functioneasy forall «  User-friendliness o  Sdtisfaction
with aninstrument based on the « Decidingtogether functiontoo difficult «  Easeof use .  Satisfaction
CeHRes" assessment of design forall _

quality [49] o  Technical failures: problemswith IT

and internet connection

« Niceto have notifications, agenda,
photos, memory games, and ability to
send message to 1 person

User-specific evaluation quess — o  Thissystemcouldimproveour opera- «  Usefulness o  Satisfaction
tionnaire for clinicians [47] tional efficiency

«  Thissystem could help usimprove our
quality of patient care

«  Thissystem could help us better use
patient assessmentsin clinical deci-
sion-making and patient care

«  Thissystem could help usidentify im-
portant causal and temporal relation-
ships between care events and out-
comes that can aid our clinical deci-
sion-making

o  Thissystem could help us monitor pa-
tient status and better serve their needs

o  Thissystem will work well with our
existing workflow

o  Thissystem will improve patient-
provider communication

«  Thissystem could facilitate communi-
cation among members of amultidisci-
plinary team

« | will recommend our practiceto adopt
this system when it is fully developed

« | will recommend other practicesto
adopt thissystemwhenitisfully devel-

oped
User-specific evaluation quess — o Usefulness o  Satisfaction
tionnaire for patients and care-
givers [47]
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Usability measures Type of Items Usability evdluation parame-  Gupta et al [23] framework
scae tersidentified by the authors

« | enjoyed using this system to report
symptom status

o Itiseasy to complete patient assess-
ments using this system

o  Thissystem can help me better use
patient symptom status reports to
communicate with health care
providers

o  Thissystem can help me better use
patient symptom status reportsin deci-
sion-making about patient care

«  Thissystem can help inthemonitoring
of patient statusto better serve patient
needs

o It will be easier to use this system to
complete patient assessments than to
compl ete assessments using paper and
pencil

« | wouldliketo be a beta tester of this
system when it is ready

«  l'wouldlikely recommend that patient
care providers adopt this system when
itisfully developed

8ASQ: After-Scenario Questionnaire.

bBG: blood glucose.

°BP: blood pressure.

9EMR: electronic medical record.

€Data not available.

fCSUQ: Computer System Usability Questionnaire.
9L.Q: learnability questionnaire.

PRHM: remote home monitori ng.

IT2D: type 2 diabetes.

IHev: hepatitis C virus.

kPSSUQ: Post-Study System Usability Questionnaire.
IPrepDM: Preparation for Decision-Making.

MDSM: diabetes self-management.

"PCP: primary care provider.

OCDS: clinical decision support.

PUSE: Usefulness, Satisfaction, and Ease of Use.
9CeHRes: Center for eHealth Research and Disease Management.

. (9/38, 24%; Figure 4). Notably, 24% (9/38) of the studies did
Frameworks and Theoretical Models not report using aframework or model during any stage of their
The frameworks and theoretical modelsreported by theauthors  research. Authors most commonly reported using a model or
during the development, implementation, and evaluation of the  framework as a foundation to inform the design of their
technologiesto support SDM reflected 5 categories: technology  respective SDM technol ogies. User-centered design (9/15, 60%)

design (15/38, 39%), behavior change (21/38, 21%), analysis  was the most frequently used technology design framework.
(9/38, 24%), SDM framework (8/38, 21%), and not reported
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Figure4. Mapping frameworksand theoretical model s used during the usability evaluations. BACPR: British Association for Cardiovascular Prevention
and Rehabilitation; CeHRes: Center for eHealth Research and Disease Management; DA: decision aid; EVIDEM: Evidence and Vaue: Impact on

Decision-Making; SDM: shared decision-making. [32-41, 43, 45-69]
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Discussion

Principal Findings

Thisscoping review was conducted to provide knowledge about
how usability is evaluated when developing or implementing
rehabilitation technologies aimed at supporting SDM. Thefirst
research question examined the methods and measures used in
the context of SDM at different phases of technology
development and implementation. Our findings revealed 14
reported methods that can help in evaluating the overall
functionalities of the system and whether it fulfills the users’
requirements [75] and can be effective for identifying issues
with a system [76]. The most frequent reported methods
included think-aloud protocols (14/38, 36%), semistructured
interviews (16/38, 42%), and questionnaires (24/38, 63%; Table
3). There was atotal of 30 usability measures reported (Table
4), with the System Usability Scale being the most frequently
used among the included studies. We operationalized the
different types of methods used through the model by Jacobsen
[31], reflecting empirical methods (based on users’ experience
with the technology in a systematic way), inspection methods
(conducted by experts who examine usability-related aspects
of a user interface without involving any users), and inquiry
methods (based on the information about users' needs, likes,
and understanding of thetechnology through interviews or focus
groups, observation, or comments). Notably, the reported
methods were predominantly classified asinquiry and empirical
(Figure 2).

https://rehab.jmir.org/2023/1/e41359

Technology design: 15

Not reported: 9

SDM framework: 8

Behaviour change: 8

Analysis: 9

Usability engineering: 1

Formative evaluation framework: 1 ™

User-centred design: 9

Technology acceptance model: 1 ®

Agile framework: 1 m

CeHRes roadmap: 2

Information-communication theory: 1 m
Canadian DA framework: 1 ®
Decision analytic model: 1 =
Decision aid guidelines: 3 I

SDM theoretical framework: 1
EVIDEM framework: 1 ®

lliness self-regulation theory: 1

Transtheoretical model: 1 ™

Self-determination theory: 1
Translational research model: 1 ®

BACPR framework: 1 ®
SDM theoretical: 2

Cognitive learning theory: 1 m
Perceptual mapping: 1
Grounded theory: 2 |

Neilsen's usability principles: 1 ®
Neilsen's heuristics: 1 ®

Service design approach: 1 m
Decision aid evaluation checklist: 1 m

Process evaluation framework: 1 ®m
Clinical guidelines: 1 m

The second research question examined the parameters of
usability that were measured and reported. We found that the
methods used to eval uate different parameters of usability varied
according to the apriori framing of usability, demonstrated by
the variations in the definitions of usability described by the
authors (Table 1). There was an evolution in the definition of
usability across the included studies, with more recent studies
(published since 2016) using the unified definition proposed by
the SO [43,46,48,57,61,64,65,67]. The usability parameters of
the definitions were categorized based on the proposed
comprehensive hierarcha model by Gupta et a [23] as
effectiveness (9/38, 23%), efficiency (8/38, 21%), memorability
(11/38, 29%), satisfaction (14/38, 37%), security (5/38, 13%),
universality (4/38, 10%), and productivity (10/38, 26%). These
are consi stent with the 3 constructs of the | SO standards, which
are effectiveness, efficiency, and satisfaction, and alows for a
more detailed categorization of usability parameters.

Although the 1SO standards [21] and the usability model by
Gupta et a [23] provide dimensions that could be considered
as primary usability parameters, there remain challenges with
measuring usability that emerged in thisreview. On the surface,
usability is a simple concept. In fact, simplicity is at the heart
of usability; however, measuring usability is not simple.
Paradoxically, the 1SO definition of usability is complex.
Usability is about the person’s experience; however, that
experience is influenced by many aspects, such as a person’s
behavior and sociad network and the complexity of the
technological functionalities. Usability may be viewed as a
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feature of the technology or an emergent property of the
interaction between the user, the system, and contextual factors.
Evaluating usahility through these lensleads to using inspection,
empirical, or inquiry methods [31]. These can be applied at
different stages of development of a technology (ie, in a
developmental laboratory, in preimplementation, or during
implementation), as described by the included studies (Table
2).

This review revealed that evaluating usability requires a
comprehensive approach with several methodsto cover multiple
usability parameters. Most articles included in this review
(36/38, 95%) focused on inquiry methods, relying heavily on
guestionnaires and semistructured interviews to evauate
usability, and the most frequent empirical method was
think-aloud protocols (Figure 2). Although a comprehensive
approach is suggested for accurate usability evaluation, thiswas
largely not shown in the included articles. Rather, 73% (28/38)
of the included studies only used 1 or 2 methods in total to
evaluate usability. Only 2% (1/38) of the studies, conducted by
Span et al [59], incorporated multiple methods that covered all
3 dimensions—inquiry, inspection, and empirica [31]. However,
some of the included studies (2/38, 5%) described different
usability evaluationsfor the same technology at different stages
of development in separate articles (eg, “Take Charge, Get
Cured” in the developmental [34] and preimplementation [51]
stages). It is believed that the combination of inspection,
empirical, and inquiry methods can provide more accurate and
complete results in finding usability problems as there is no
exact method considered to be the best for usability evaluation
[77]. Matera et a [78] developed a systematic usability
evaluation framework to address this challenge. They posited
that usability can be reliably evaluated by systematically
combining evaluation methods[ 78]. Recent reviews of usability
not specific to SDM in software [79], maobile health [80],
eHealth [81], user experience [82], and web development [83]
mirrored the results of this review in that few studies used a
combination of evaluation methods.

However, thelack of reported inspection methods demonstrated
inthisreview may partially be explained by the inherent nature
of SDM technologies for rehabilitation rather than a lack of
comprehensive evaluation. Very few examples of inspection
methods were demonstrated across the included studies, with
only 2% (1/38) using cognitive wal k-throughs and an additional
2% (1/38) using “near live” clinical situations. Critically,
inspection methods refer to evaluations conducted by specific
usability experts [31], not by the end users of the technology
(eg, patients and clinicians). As the purpose of technology to
support SDM in rehabilitation is to improve patient-centered
care, the consideration of end users in the devel opment—and,
consequently, the usability evaluations—is crucial to ensure
that the technology will be understood and adopted by the target
population. Therefore, we propose that a comprehensive
approach for evaluating the usability of rehabilitation
technol ogies aimed at supporting SDM could focus on empirical
and inquiry methods to prioritize the input of the patient and
clinician end users.

Although questionnaires were found to be the most common
method used overall, the identified measures of usability in the

https://rehab.jmir.org/2023/1/e41359
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included studies demonstrated limitationsin comprehensiveness,
largely mapping to the parameters of satisfaction and
memorability (Figure 3). The emphasis on the parameter of
satisfaction (demonstrated in 32/38, 84% of measures) may
reflect the importance of this parameter when developing
technologies for SDM in rehabilitation (eg, the importance of
evaluating the usefulness, user-friendliness, and ease of use).
However, this may also reflect key missing areas in usability
evaluation. Critically, the parameters of usability described by
the authors in their a priori definitions of usability were not
found to be consistent with the parameters of the measures that
were used. Therefore, although individuas may be
conceptualizing usability in a comprehensive manner, the
measurement itself was not comprehensive. For example, there
was a demonstrated lack of measurement of the parameters of
effectiveness and efficiency, which were both described in the
definition of usability in 34% (13/38) of the included studies,
although both were only found to be used in 23% (9/38) of
usability measures.

This review uncovered the need for inclusion of theoretical
models or frameworks during various stages of SDM usability
studies to guide which usability parameter to measure.
Theoretical modelsand frameworkswereinfrequently reported
(Figure 4). Most studies in this review (27/38, 71%) reported
using 1 model or framework, whereas some (10/38, 26%)
integrated 2. Only 2% (1/38) of the studies, carried out by
Bauerle Bass et al [34], exhibited an in-depth application of
models and frameworks as underpinningsto their research. The
most common (9/38, 24%) and perhaps the most beneficial
framework, user-centered design, served as the foundation for
designing an SDM technology [21,36,42].

The importance of using theoretical models and frameworks
during the development, implementation, and analysis of
technol ogies and evaluation of usability isdemonstrated through
theimplications of poor usahility [18,84,85], which discourages
users from using the technology systems. Moreover, if the
technology systems are not user-friendly, then they can increase
the problems experienced by users. Solutionsto systemsfailing
to meet the users' needs include understanding user feedback
[86], usability evaluations [75], involving users in the early
stages of development [87], and including professionals such
asproviders[88]. Thereisaneed for flexibility and for friendly,
simple, and self-explanatory interfaces that allow users to
interact with the system [89]. For the systems to be effective,
it isimportant to assess a system that is easy to use on a daily
basis. This would increase the ability of the patients to control
their diseases and allow their daily lives to be more satisfying
[76]. The technology systems need to be designed for a
particular type of user and need to be easy to use to create
acceptance. The usability of the technology system is vital as
it has ahigh degree of influence over the success of the system.
Thus, the system needs to be designed to provide a friendly
environment for the user to develop a positive attitude toward
using it and lead to its successful adoption.

It is envisioned that the involvement of end users in the
development of SDM technologies will continue to grow and
that more applications of existing technology, such as mobile
phones, websites, or applications, will be used to benefit
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individuals with disabilities. We also anticipate that more
companies may show an interest in this market, potentially
promoting frequent use of SDM technologies in rehabilitation
care. However, there are challengesin the devel opment of SDM
technologies, such as tailoring to individuals' capabilities and
properly addressing the emotiona state of individuals with
disabilities or cognitive impairments during everyday tasks. It
will becritical to develop these technologiesin away that meets
individual variations in needs and abilities of individuals with
disabilities so that they really help maintain autonomy, provide
meaningful activities, and promote decision-making [18,84,85].

An important area for this growing field will be how to
effectively integrate end-user input throughout all stages of
development of such SDM technologies, including effective
usability testing. An additional challenge for the field of
rehabilitation care in supporting SDM technologies would be
in integrating the technology into the built environment, such
as aclient-server system, and into routine care [86]. Thereisa
clear need for new methods of rapid SDM technology appraisal
and evaluation to inform deployment to overcome the barriers
that will be faced because of the expected further integration of
SDM technologies within the built environment.

Limitations

We did not assessthe quality of theincluded articles, consistent
with the scoping review methodology [27,90]. Therefore, we
included studies with different designs and different quality
levels, which allowed for a broad exploration of measures and
methods used to evaluate the usability of SDM technologies.
In our results, we focused mainly on general usability measures
and did not report the psychometric propertiesand clinical utility
of these measures. Future work needs to evaluate the
psychometric propertiesand clinical utility of usability measures
through a systematic review methodology with a quality
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assessment of theincluded articles. Another limitation was that
we did not include gray literature as this scoping review aimed
to examine the reported measures and methods used in
peer-reviewed rehabilitation literature on SDM technologies.
It could be an area of interest for future work to examine what
methods and measures are used in gray literature.

Conclusions

The results of this scoping review highlight the importance as
well asthe complexity of usability evaluation. Although various
methods and measures were shown to be used to evaluate the
usability of technologiesto support SDM in rehabilitation, very
few evaluations used in the included studies adequately spanned
the selected usability parameters. This review identified gaps
in usability evaluation as most studies relied solely on
guestionnaires rather than a combination of inspection and
empirical methods and most questionnaires simply focused on
the usability parameter of satisfaction. We recommend for
individuals to adopt a comprehensive approach to usability
evaluation of SDM technologies, starting with aclear definition
of how usability is conceptualized to guide the structure of the
evaluation. In addition, we recommend the use of multiple
usability evaluation methods categorized as inspection (eg,
guestionnaires, focus groups, and interviews) or empirical (eg,
think-aloud protocols) to capture a more complete picture of
end-user needs and interpretations. The selected methods should
span a variety of parameters of usability, not just satisfaction
(eg, effectiveness, efficiency, memorability, security,
universality, and productivity). The consideration of end users
(such as patients and clinicians) is of particular importance for
the development of technol ogiesto support SDM asthe process
of SDM itself aims to improve patient-centered care and
integrate both patient and clinician voices into their
rehabilitation care.
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