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Abstract

Background: Theuseof eHealthismore challenging for people with intellectual disabilities (IDs) than for the general population
because the technologies often do not fit the complex needs and living circumstances of people with IDs. A translationa gap
exists between the devel oped technology and users’ needs and capabilities. User involvement approaches have been devel oped
to overcome this mismatch during the design, development, and implementation processes of the technology. The effectiveness
and use of eHealth have received much scholarly attention, but little is known about user involvement approaches.

Objective: In this scoping review, we aimed to identify the inclusive approaches currently used for the design, development,
and implementation of eHealth for people with I Ds. We reviewed how and in what phases people with |Ds and other stakeholders
were included in these processes. We used 9 domains identified from the Centre for eHealth Research and Disease management
road map and the Nonadoption, Abandonment, and challenges to the Scale-up, Spread, and Sustainability framework to gain
insight into these processes.

Methods. Weidentified both scientific and gray literature through systematic searchesin PubMed, Embase, PsycINFO, CINAHL,
Cochrane, Web of Science, Google Scholar, and (websites of) relevant intermediate (health care) organizations. We included
studies published since 1995 that showed the design, development, or implementation processes of eHealth for people with I1Ds.
Data were analyzed along 9 domains: participatory development, iterative process, value specification, value proposition,
technological development and design, organization, external context, implementation, and eval uation.

Results: The search strategy resulted in 10,639 studies, of which 17 (0.16%) met the inclusion criteria. Various approaches
were used to guide user involvement (eg, human or user-centered design and participatory development), most of which applied
aniterative process mainly during technological development. Theinvolvement of stakeholders other than end users was described
in less detail. The literature focused on the application of eHealth at an individual level and did not consider the organizational
context. Inclusive approaches in the design and development phases were well described; however, the implementation phase
remained underexposed.

Conclusions: The participatory development, iterative process, and technological development and design domains showed
inclusive approaches applied at the start of and during the development, whereas only afew approaches involved end users and
iterative processes at the end of the process and during implementation. The literature focused primarily on the individual use of
the technol ogy, and the external, organizational, and financial contextual preconditions received less attention. However, members
of thistarget group rely on their (social) environment for care and support. More attention is needed for these underrepresented
domains, and key stakeholders should be included further on in the process to reduce the trandational gap that exists between
the devel oped technol ogies and user needs, capabilities, and context.
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Introduction

Background

The number of eHealth applications hasincreased exponentially
over the last years. In general, eHealth can be defined as “the
use of technologies to improve hedth, well-being, and
healthcare” [1]. Nonetheless, the implementation of eHealth
technology remains challenging and often cannot be sustained
over time [2-4]. The use of eHedlth is more challenging for
people with intellectual disabilities (IDs) compared with the
general population, as the technologies often do not fit the
complex needs and living circumstances of people with IDs
[5,6]. In therapidly changing digital environment, people with
IDs often need support when using eHealth because they
experience difficulties in acquiring digital literacy skills and
using digital devices or the internet [7-9]. These difficulties
show the trandational gap that exists between the developed
technology and these users’ needs and capabilities, although
there are approaches available to overcome this mismatch
[10-12], for example, by involving users in the development
and implementation processes of the technology. However,
more knowledge is needed on these inclusive eHealth
trgjectories. Therefore, this scoping review examined how
inclusive approaches have been used in the design, devel opment,
and implementation of eHealth for people with IDs.

IDs can be defined as considerable limitations in both
intellectual functioning and adaptive behavior as expressed in
conceptual, social, and practical adaptive skills [13]. People
with |Ds have heterogeneous needs for health and support and
are strongly dependent on their social environment for access
to, and use of, eHealth [3]. This dependency also causes
strugglesin communication, personal care, traveling, and living
[14]. Reviews by Burke [15] and Vazquez et a [16] showed
that eHedth has the potentia to increase the level of
independence of people with IDs and to support their higher
demand for personalized care [15,16]. However, technological
innovations are often too complex for people with IDs to use
independently [10,11]. One explanation isthat eHealth is often
developed and implemented without the involvement of key
stakeholders, such as people with IDs and their caregivers and
care provider organizations that use the eHealth applications
[1,27]. Including these stakeholders in the development and
implementation of eHealth ensures that eHealth is adjusted to
their living environment and needs for health and support,
thereby increasing the sustainability of eHealth use over time
[1,18,19]. This can be achieved by applying inclusive research
and design and giving end users and key stakeholders an active
role as experiential experts, co-designers, or coresearchers
throughout the process [20-22].

Several approaches can be applied to technology design,
devel opment, and implementation. For example, design thinking

https://www.jmir.org/2023/1/e45819

isused to explore the context of complex problemsand generate
solutions in an iterative process by keeping the users’ needs
central [23]. Universal design aims to maximize usability by
individuals with a wide variety of characteristics by applying
7 principles (eg, eguitable use, flexibility in use, and perceptible
information) [24]. Another example is the Consolidated
Framework for Implementation Research, which has been
developed to guide the systematic assessment of implementation,
formative evaluations, and the identification of factors that
might influence intervention implementation [25,26]. Although
these approaches are widely used in practice, they do not focus
specifically on health care—related technologies [26,27].
Frameworks that focus on such technologies (eg, the Health
Technology Assessment—inspired Model for Assessment of
Telemedicine applications and the eHealth value model) [28,29]
provide evaluation tools to assess the value and effectiveness
of health care technologies but only marginally give practical
guidance oninclusive design, development, and implementation.

The Centre for eHealth Research and Disease management
(CeHRes) road map is an example of this and is based on
existing evidence-based model s, frameworks, and methods such
as participatory devel opment and business modeling. Thisroad
map can be used to guide the development, implementation,
and evaluation of eHesalth technologies[1,17]. Another example
is the Nonadoption, Abandonment, and challenges to the
Scale-up, Spread, and Sustainability (NASSS) framework, which
reviewstheimplementation of health caretechnology in multiple
domains (eg, technology, value proposition, adopters, and
organization) [30]. According to the NASSS framework, the
development of technology is a never-ending process in which
the technology can be adjusted to fit each specific setting and
context [31]. The NASSS framework has been widely applied
in eHedth research and extended with the practical
NASSS-Complexity Assessment Tool (NASSS-CAT) [32-35].
Both the CeHRes road map and the NASSS framework assess
eHealth technology in which iterative processes play a central
role in the design, development, and implementation while
involving end users and other key stakeholders[1,30].

Theterm eHealth is broad and has various definitions [36]. For
example, Oh et al [36] described it as “characterizing not only
a technical development, but also a state of mind, a way of
thinking, an attitude, and a commitment for networked, global
thinking, to improve hedth care localy, regionally, and
worldwide by using information and communication
technology,” whereas Eysenbach [37] described it “as the
cost-effective and secure use of information and communications
technologies in support of health and health-related fields,
including health care services, health surveillance, health
literature, and health education, knowledge, and research.” In
this study, we specified the general definition to the context of
peoplewith IDswho often live within health care organizations
or assisted living facilities [1]. Therefore, we did not focus on
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technologies with an educational purpose without health,
well-being, or health carerelated content or medical
technol ogies such as hospital equipment and implanted devices.

Objective

In this scoping review, we aimed to identify the inclusive
approaches that were used for the design, development, and
implementation of eHealth for peoplewith IDs. In addition, we
reviewed how and in what phases people with IDs and other
stakeholderswereincluded in the process. We used components
identified from the CeHRes road map and NASSS framework
to examine the current literature on eHeath design,
development, and implementation processes.

Methods

Study Design

We used the scoping review methodology that is proposed by
Levac et a [38] and is based on the framework developed by
Arksey and O’ Malley [39] to guide the review process. This
methodology consists of five stages: (1) identifying the research
questions; (2) identifying relevant studies; (3) selecting relevant
studies; (4) charting the data; and (5) collating, summarizing,
and reporting the results [38].

I dentifying Research Questions

The objective was divided into four subquestions: (1) What
theories or frameworks are used in the design, development,
and implementation of eHealth for people with ID? (2) Who is
involved in the process of eHealth design, development, and
implementation for people with ID? (3) In what phases and
activities of eHealth design, devel opment, and implementation
are people with 1D and stakeholders involved? and (4) What
components from the CeHRes road map and the NASSS
framework can be identified in the design, development, and
implementation of eHealth for people with ID?

https://www.jmir.org/2023/1/e45819
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Identifying Relevant Studies

A search string was developed with assistance from an
information expert, using the Population, Intervention,
Comparison, and Outcome approach [40]. The following 7
databases were searched: PubMed, Embase, PsycINFO,
CINAHL, Cochrane, Web of Science, and Google Scholar.
Multimedia Appendix 1 [1,13,41-43] shows the full search
strings used for PubMed, consisting of blocks with terms
describing “intellectual disability” [AND] “eHealth” [AND]
“design” [OR] “development” [OR] “implementation,” which
was then adopted for each subsequent database. The terms
design, development, and implementation were connected by
[OR] to search for a combination of the phases in which the
process was described or the studies that described them
separately. Gray literature, peer-reviewed reports, and
non—peer-reviewed reports, such as Dutch unpublished
documentation, were included by contacting 2 intermediate
organizations that share the knowledge of producers with
knowledge users and 7 care organizations for people with IDs
viaemail for (unpublished) literature. The websites of relevant
(health care) organizations were aso examined for
documentation. Additional articleswereidentified by manually
searching the reference lists of the included articles, including
searching for previous or follow-up articles of the included
articles.

Selecting Relevant Studies

The PRISMA-SCR (Preferred Reporting Items for Systematic
Reviews and Meta-Anayses extension for Scoping Reviews)
[44] guided the selection process (Table 1). The search included
literature published between January 1995, when the internet
isfirst introduced in health care[35], and January 2022. Studies
were included if at least 1 of the 3 process descriptions (ie,
design, development, or implementation) was present in the
article. Both title and abstract and full-text screenings were
performed by 1 researcher (JFEC). If theinclusion of atitleand
abstract was unclear, it was included in the full-text screening
and reviewed by another independent reviewer (KEB) in 3
eligibility stages.
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Table 1. Inclusion and exclusion criteria.
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Criteria Inclusion Exclusion
Typeof studies «  All full-text studies (eg, articles, dissertations, conference «  Abstracts and studies presenting only psychometric data
papers, reports, and gray literature from [health care] orga-
nizations)
Period o From January 1, 1995, to January 31, 2022 «  Before January 1, 1995, and after January 31, 2022
Language «  English or Dutch «  All other languages
Population «  Peoplewith intellectual or developmental disability «  Peoplewith cognitive disabilities caused by traumatic brain
injury, stroke, cancer (treatment), or dementia
Intervention «  Technology that is created to improve health or well-being «  Educational application of the technology without health,
or health care related (eg, technology to provide support well-being, or health care-related content and medical appli-
with medication intake or daily [independent] living) cation of the technology (eg, hospital equipment, such as
heart monitors, and implanted devices, such as pacemakers)
Outcome o  Thedesign processof eHealth interventionsfor peoplewith «  Focus on the design (appearance [eg, colors, visuals, and

intellectual disabilities

The (technological) development process of eHealth inter-
ventions

The implementation process of eHealth interventions for

font style]) of eHealth without describing the process
Focus on the devel opment (eg, content) of eHealth without
describing the process

Focus on the use or effectiveness of eHealth interventions

people with intellectual disabilities

after implementation

Data Charting and Collating, Summarizing, and
Reporting the Results

First, the following key information was extracted from each
paper: authors, title, year of publication, origin or country, article
type, am or purpose, study population (target end user
population), sample size, methodology, and intervention type
(purpose of the eHealth) [1]. Next, the theories, frameworks,
and approaches used in the design, development, and
implementation were extracted. Moreover, the peopleinvolved
and how and in what phases or activities they were involved
were reviewed. The extraction of the design, devel opment, and
implementation processes was guided by 9 domains identified
from the CeHResroad map and NASSSframework, as described
in the following paragraph.

The CeHRes road map describes clear development activities
and combines participatory development, human-centered
design, business modeling, and persuasive design in 5
intertwined phases and connecting cycles (formative
evaluations): contextual inquiry, value specification, design,
operationalization, and summative evaluation [1]. The NASSS
framework studies the complexity of 7 domains: the condition
(ie, the nature of the condition, sociocultural factors, and
comorbidities); technology; value proposition; adopters;
organization; wider system; and embedding and adaptation over
time [30]. The NASSS framework emphasizes that the
technology needs to fit each specific setting and context and
shows important preconditions for implementation. After
combining the phases from the CeHRes road map and the
domains from the NASSS framework, the following nine main
domainswith their corresponding componentswere defined for
this study:

1. Participatory development: the approach actively involves
all stakeholders in the development process to help ensure
that the result meets their needs and is usable [1,17]. This

https://www.jmir.org/2023/1/e45819

includes cocreation, multidisciplinary project management,
and the inclusion of stakeholders' perspectives.

Iterative process. continuous evaluations are performed
during the design, devel opment, and implementation of the
technology. The evaluation isinterwoven with all stagesin
the development process [1], including continuous
evaluation and checking whether the outcomes of the
previous phases are accounted for.

Value specification: creating the optimum level of return
for end usersand other stakeholdersinvolved by identifying,
analyzing, gathering, and mapping their val ues, for example,
easy-to-read text and accessibility of thetechnology [1,17].
This consists of end users, conditions or illnesses,
sociocultural factors, stakehol der identification, stakehol der
analysis, and value identification.

Value proposition: this involves explicating the value that
the technology might generate for different groups of
people. Values can be financia, such as profit, or
nonfinancial, such as control of symptoms [1,45]. This
includesthe business model, the supply and demand model,
and ownership.

Technological development and design: describing the
technology (eg, atool or piece of software) and how it might
affect care [30], this includes technology requirements,
prototyping (lo-fi and hi-fi), and usability tests.
Organization: considering the changes needed for the (health
care) organizations to implement and use the technology
and the consequences of the technology after it isintroduced
[30,35], this covers the capacity and readiness to innovate,
nature of adoption and funding decisions, and changes in
organizational routines.

External context: external conditionsthat could complicate
the adoption and spread of the technology [27], including
the political and policy context, regulatory and legal issues,
professional bodies, and interorganizational networking,
are considered.
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8. Implementation: thisincludes devel oping animplementation
plan with a set of conditions or activities designed to start
using technology in practice [1] and discovering whether
the implementation is accounted for from the start and
determining activities for the implementation plan.

9. Evauation: thisincludes understanding the rel ative benefits
and costs of the technology in the context of the proposed
implementation [1,30], determining the impact on the
context and stakeholders, and analyzing the uptake of the
technology.

Multimedia Appendix 2 shows a table with the 9 domains and
their corresponding descriptions used for data extraction. The
data extraction chart table was created iteratively based on
feedback from the authors and a sounding board consisting of
coresearchers and eHealth project managers from disability
health care organizations. A test analysis was performed on 3
studies by using the first version of the data extraction chart
table. The test analysis was used to refine the data extraction
chart table. The Results section covers these 9 domains,
following the research questions specified in the Identifying
Research Questions section.

van Cdliset a

Results

Article Selection

Theidentification phaseresulted in 10,639 records. Therewere
1784 duplicates, and these together with 3 studies from before
1995 were removed, leaving 8852 (83.20%) studies. Title and
abstract screening was performed using the inclusion and
exclusion criteria (Table 1). In the screening phase, the main
reasons for exclusion were that the target group did not fit our
criteria and that the technology did not match the definition of
eHealth used in this study. The absence of a description of how
the eHealth was devel oped, designed, or implemented (referred
to as process description in this study) was the main reason for
exclusion in the eligibility phase. Of the 8852 studies, 8778
(99.16%) studieswere removed, resultingin 74 (0.84%) studies
whose full texts were read by the first author (JFEC) to screen
for inclusion. In the event of doubt, the studies were read by
another independent reviewer (KEB). After the full-text
screening, 15 (20%) of the 74 studiesweredigiblefor inclusion.
The same method was applied to the gray literature, in which
2 studies were included, leaving atotal of 17 studies included
(Figure 1).

Figure 1. PRISMA-ScR (Preferred Reporting Items of Systematic Reviews and Meta-Analyses extension for Scoping Reviews) flowchart. 1DD:

intellectual and developmental disability.

|\ Identification of studies via databases |_ Identification of studies via other methods ]
SR
Studies (n=10,639) Studies identified from:
identified from databases Websites (n=6)
(n=7): Organizations (n=11)
c = PubMed (n=1758)
2| |« Embase (n=483)
3 = PsychINFO (n=318) Studies removed before
Z| [+ CINAHL (n=3550) screening:
@ e Cochrane (n=1480) + Duplicate records
2 « Web of Science removed (n=1784)
(n=2784) « Records marked as
+ Google Scholar ineligible by automation
(n=288) tools (n=0)
— T + Records removed for
Studies screened on title other reasons (n=3) Studies screened on title
and abstract (round 1) and abstract
o (n=8852) (n=17)
‘T I Studies excluded
8 v (n=8518)
7] ‘ ’
] Studies screened on title ’
and abstract (round 2) (Sr:ggl)es excluded
(n=334)
— T Studies excluded
I * (n=260) .
Full-text articles assessed Full-text studies assessed
2| | for eligibility Studies excluded: for eligibility
2 (n=74) « Not aimed toward (n=17) .
2 people with IDD (n=9) Studies excluded:
w « Not eHealth technology = Not aimed toward
(n=12) people with IDD (n=9)
S’
« No process description » Not eHealth technology
— present (n=31) > (n=2) o
Studies included from « Full text not available = No process description
3 databases in review (n=7) present (n=4)
2 (n=15) « Full text not available
g Studies included from (n=0)
= websites and organizations
— | inreview (n=2)
studies across the continents. Of the 17 studies, most studies
Study Summary

An overview of information obtained from the included studies
is presented in Table 2. Table 2 shows the distribution of the

https://www.jmir.org/2023/1/e45819
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(n=10, 59%) were conducted in Europe, 4 (24%) studies were
performed in the United States, and the remaining 3 (18%)
studies were conducted in Australia. These studies included a
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variety of topics and purposes of eHealth technologies, suchas  intellectual and devel opmental disabilities and people with IDs
supporting and training life skillsand communication. End users  and other impai rments such as sensory and speech impairments.
of the eHealth technologies included, for example, adults with
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Table 2. Overview of information from the included studies—source and country; the identified eHealth purposes; the approaches, theories, or
frameworks used; the processes presented; and the targeted end users (n=17).

Source, country Purpose of eHedlth Approach, theory, or framework Design, development, or  Targeted end users

implementation

Bayor [46], 2019, the

Support life skillsde- Competency-based design and participa- Design and devel opment Young adults with |Ds?
United States

velopment tory action research with collaborative
technology workshops

Brown et a [47], 2011,
the United Kingdom

Skill development for  Phased development and implementation  Design, development,
route learning with user-sensitive inclusive design and implementation

People with IDs and addi-
tional sensory impairments

Brown et a [48], 2016,
Australia

Learning and training  Iterative co-design processesby Brereton  Design, development, Adults with IDs

life skills et a [49], 2015 and implementation

Davieset a [50], 2015, Accessibleinterface  Iterative design and devel opment Development Adults with IDs
the United States for Facebook
Dekelver et al [51], 2015, Travdingindependent- Human-centered design: methods to Development People with IDs

Belgium ly support human-centered design
(Maguire) [52], 2021, 10 heuristics for
user interface design (Nielsen) [53],
1994, and designing for users with cog-
nitive disabilities (Friedman and Bryen)
[54], 2007

Dekelver et al [55], 2015, Accessible mobile
Belgi um® apps

Duval et a [56], 2018,
the United States

Human- or user-centered design with
personaand WAI€ guidelines

Design and development  peqpje with IDDY

Speech articulation
therapy

Iterative user-centered design Design and development  Adults with devel opmental
disabilities co-occurring

with speech impairment
Engler and Schulze[57], Managingdaily activi- User-centered design

Design People with Down syn-

2017, Germany tiesindependently drome
Furberg et al [58], 2018, Decision support Feature-driven design approachand user-  Design and development  Individuals with Fragile X
the United States centered design process syndrome

Igual et a [59], 2014, Living independently  Requirement’s engineering Development People with IDs and older
Spain people

Kaimaraet al [60], 2021, Daily living skills 5W2HE framework and participatory Design and development  children with SENS
Greece training design

Kerkhof et a [19], 2017, Structure and support Participatory design anditerative process Development and imple-  Clients with IDs
the Netherlands for daily activities mentation

Kranenborg et a [61], Accessible user inter-  Situated cognitive engineering
2013, the Netherlands ~ faces

Lennox et al [62], 2009,
Australia

Design and development  People with IDs

Accessibleweb-based  \y/3¢9 guidelines—accessibility guide-  Design and development - AdultswithDsand diabetes

learning lines double A

Read et al [63], 2013, the Support in case of a
United Kingdom bereavement

Participatory action research Design and development  People with IDs

Robb et a [64], 2019, Cognitive training Participatory design Design and development  Children with arare genetic
Ireland game syndrome linked to ID
Wilson et a [65], 2016,  Supportwithcommu-  RAID" process Design and development  Young adults with I1Ds
Australia nicating

4 D: intellectual disability.

bTo separate and identify the two studies from the same author and year of publication.

CWAI: Web Accessihility Initiative.

4DD: intellectual and developmental disability.
€5W2H: What, Where, When, Who, Why, How, and How much.
fSEN: specia educational need.

9W3C: World Wide Web Consortium.
hRAID: Reflective Agile Iterative Design.
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Domains

We identified 10,639 studies with our search strategy. Of these
identified studies, only 17 (0.16%) provided a process
description of eHealth design, development, or implementation
for people with IDs, and these were analyzed based on the 9
domains. Regarding thefirst domain, 14 (82%) of the 17 studies
[19,46-48,51,55-58,60,62-65] applied participatory devel opment
by involving end users and other stakeholders in different
phases. For the second domain, 13 (76%) of the 17 studies
[19,46-48,51,56,58,60-65] performed an iterative process
through continuous evaluations, the use of prototypes, and the
retrieval of user requirements. The third domain was reflected
in 11 (65%) of the 17 studies[19,46,50,51,56-58,61,62,64,65],
which performed a value specification or part of it, such asthe
description of end users’ characteristics and the identification
of other stakeholders besides end users. Similarly, in 7 (41%)
of the 17 studies [47,48,55,59,60,62,63], only small partswere
written about the fourth domain, value proposition, such asthe
values retrieved and the origin of these values. In al (17/17,
100%) studies, information on the fifth domain regarding
technological development and design was provided, in which
the development of prototypes based on requirements and testing
of the prototypes was described. Only 1 (6%) of the 17 studies
[19] provided information about the sixth and seventh domains
concerning the organization and the external context. In total,
7 (41%) of the 17 studies [19,46-48,50,56,65] referred to the
eighth domain, implementation, with implementati on accounted
for from the start and future implementation mentioned. The
last and ninth domain, evaluation, was mentioned by 9 (53%)
of the 17 studies [46,51,56,57,59-61,63,65] describing uptake
and 7 (41%) of the 17 studies [19,48,50,57,58,65] showing
impact.

Theories, Framewor ks, and Approaches Used
(Domains1and 2)

Overview

This section presents 2 domains covering theories. frameworks
and approaches from the included papersthat were intertwined
with participatory development (domain 1) and iterative
processes (domain 2; Table 2 provides an overview). Various
inclusive theories and frameworks were used such as the
sensitive inclusive design approach [47], human- or
user-centered design [51,55-58], participatory design [19,60,64],
participatory action research [46,63], and co-design [46,48,65].
The iterative approach was applied using various frameworks
such as the Reflective Agile Iterative Design (RAID) [65],
phased development [47], and iterative design [19,48,50,56].
Participatory development with iterative approaches was shaped
by the level of engagement, type of stakeholders, and reason
for involvement.

Participatory Development (Domain 1)

The studies showed different levels of end users' engagement
and participation throughout the design and development
process. The 14 (82%) of the 17 studiesthat applied aninclusive
theory or approach involved people with IDs as primary
stakeholders throughout the full development process to
facilitate a full understanding of users' perceptions, needs, and

https://www.jmir.org/2023/1/e45819
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abilities [19,46-48,51,55-58,60,62-65]. In total, 2 (12%) of the
17 studies reported end user involvement in early-stage
prototype testing to ensure that important usability and
accessibility issues (eg, language use and button size) could be
corrected [47,56]. Moreover, 3 (18%) of the 17 studies did not
adopt a theoretical approach to guide inclusive devel opment
[59,61], andin 1 of these studies, the end user provided feedback
only through informative interviews [50].

In total, 9 (53%) of the 17 studies reflected a design process
that was collaborative with other key stakeholders such as
family, care providers, and other professionas
[19,50,51,56-58,61,62,64]. These stakeholders facilitated the
studies by providing input in interviews about the needs of the
target group or were involved as active participants in the
development process [19,58]. Of these, 1 study described
secondary users’ (eg, caregiversand parents) and tertiary users
(eg, teachers) experiences with using the technology in addition
to the use by the primary users (eg, people with IDs) [57]. The
stakeholders were also included in the studies to gather
important values and needs to shape the eHealth technologies,
for example, by interviewing them to retrieve specific technical
objectives [50] or operational requirements [61]. In another
study, board members of an association representing most people
with IDs were contacted as stakeholders to explain the specific
needsthat were not covered by the existing technol ogical device
[59].

I terative Process (Domain 2)

Of the 17 studies, 13 (76%) studies mentioned an iterative
process approach in which the end users or other stakeholders
were involved in developing and improving eHeath
technologies. In 11 (65%) of the 17 studies, iterations were
performed with the stakeholders by gathering their feedback
[19,46-48,56,58,60,62-65]. This was done by performing
continuous eval uations[19,47,48,51,56,60,63,65] ; creating and
improving prototypes based on observations and design
challenges identified by using the technology [46,58,62,64];
and gathering, refining, and validating user requirements [61].
Furthermore, 4 (24%) of the 17 studies did not mention iterative
cycles during development [55,59], and 2 (12%) of the 17
studies suggested future iterations [50,57].

Value Specification and Value Proposition (Domains 3
and 4)

Regarding val ue specification, theincluded studies used various
strategies to describe and identify their end users' needs and
values to create an optimum level of return. First, end users
specific characteristics were identified, including their age;
gender; literacy level; or syndromes and disorders such as
cerebral palsy [56], Down syndrome [56,57], autism spectrum
disorder [56], Fragile X syndrome [58], and Prader-Willi
syndrome [64]. Second, existing definitions were used, for
example, those of the American Psychiatric Association [66]
and the American Association on I ntellectual and Devel opmental
Disabilities [51,65,67]. In total, 4 (24%) of the 17 studies
described the end users' characteristics and the valuesthat were
related to the cognitive ability to manage, for example, tasks
switching [64] and the targeted end users’ exposure to, and the
degree of (independent) use of, technology [46,50,61]. A total
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of 9 (53%) of the 17 studies reported the identification of other
stakeholders in addition to the end users (eg, family, friends,
teachers, support workers, health care professionals,
communities, and coaches) [19,50,51,56-58,61,62,64,65].

Thevalue proposition of theincluded studies differed depending
on the kind of value that the developed technology could
generate for potential end users. These studies mainly focused
on nonfinancial values (eg, symptom control); in contrast,
financia values (eg, profit) were not mentioned. Independent
access to transport [47,51,55], social participation skills [46],
and communication were found as examples of values for
potential end users [50]. Development of the value proposition
was, in most cases, based on findings or recommendationsfound
in previous research [47,48,50,58,60,62-64] or end users
demand for greater accessibility or needs ascertained from the
researchers’ findings [57,59,65]. In total, 2 (12%) of the 17
studies reviewed the content and design of existing comparable
technologies and based the development on these insights
[56,58].

Technological Development and Design (Domain 5)

To trandate the identified values into technology, 4 different
steps in the development and design process were described in
10 (59%) of the 17 studies. First, technological requirements
based on the values were identified and analyzed so that they
could be applied in the technologies to match end users
accessibility and usability [47,50,55,57]. Second, interaction
design patterns, which are a formal way of documenting a
solution to a common design problem, were specified and
translated for implementation in the prototype [61]. Third, the
technology was developed in 2 phases. During the first phase,
the end users needs considering the desired design were
ascertained and converted into a program of requirements in
the second phase[19]. Finally, user requirementsweretrandated
into design requirements in 4 (24%) of the 17 studies, for
example, by consulting the end users at the start of the project
regarding their preferences [46,51,59,64].

Methods that were performed for specifying user requirements
were as follows: interviews with stakeholders [56]; advisory
group input [62]; surveys assessing needs, requirements, and
use of the technology [57]; an environmental scan evaluating
apps to determine the features that needed to be included [58];
or a reflective conversation with stakeholders in the problem
context [65].

The development and use of prototypes, mock-ups, or test
versions based on the identified requirements were mentioned
in most studies, 16 (94%) out of 17 studies
[19,46-48,50,51,56-65]. To adjust the development process to
specific end user groups (ie, people with | Ds), methods such as
RAID allowed for an approach that linked prototyping with an
approach that emphasized the use and importance of creating
prototypeswhen working with individual s for whom abstraction
of thought could be difficult [65]. Furthermore, a sensitive way
of designing was used, offering thetarget group the opportunity
to test the lo-fi and prototype versions, ensuring that the goals
of the overall system could be met [47].
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Prototypes were used to address and improve the usability of
the developed technology, and usability tests were performed
with (proposed) end users [19,48,50,51,56,58] and other
stakeholders such as caregivers, parents, and coaches [51].
Technology workshop sessions were used to identify and
consider usability issues[46]; questionnaireswere administered
to provide feedback on the use of the technology [64]; and expert
reviews and usability evaluations with test interface sketches
[61] were performed. The reasons mentioned for using these
proceduresincluded improving usability [ 19,46,47,50,51,56,58],
improving accessibility [56], and identifying issues related to
the technology such as the use of widget symbols and the need
for community safety [47]. Only afew studies conducted field
tests [57,58] or tests under rea-life conditions [59]. Only 1
study did not mention usability testing with the prototypes[55].

Organization and External Context (Domains 6 and 7)

Theincluded studies did not examine the changes needed within
the organi zation after theintroduction of technology. M oreover,
the external context with conditions that could complicate
adoption and spread was underrepresented, as these studies
focused predominantly on the individual use of the technology
and addressed organizational and external contexts only
marginaly. Only 1 study took place within a health care
organization in which a shift in the caregivers approach from
supply-driven care to client-centered care aimed at improving
the personal strength of clients with disabilities was mentioned
as a change needed [19].

I mplementation and Evaluation (Domains 8 and 9)

Only 3 (18%) of the 17 studies addressed implementation from
the start [19,47,65], and 1 study showed 2 implementation
phases performed by the designers[47]. Futureimplementation
of technologies received some attention in the recommendations
of the studies. In total, 4 (24%) of the 17 studies stated that the
design of the technology needed to be improved beforeit could
be ready for future (iterative) testing and implementation in
practice [48,50,56,65]. Another study engaged end users to
participate in an app to develop more confidence and sustain
independent participation and appropriation over time [46].
Further work required to examine strategies to promote access
to the technology for people with IDs and to identify options
for future iterations of the system was also mentioned [50].

For the evaluation phase, studies described the analysis and
reported on whether the uptake of the technology was as
intended by the developers [46,51,56,57,59-61,63,65].
Evaluationsfocused on several aspects: (1) users understanding
of the content of the technology [60], (2) the use of the
developed eHealth technology as intended [59,63], (3)
independent usein thelong term and its challenges[46,61], and
(4) the integration and support of the technology in end users
daily lives [57,65]. The impact of the technologies on the
individual user was evaluated by measuring general outcomes
such as increased independence [19,48,57], inclusion [50],
confidence [48], and self-expression and socialization [65].
Other types of impact mentioned in the studies were related to
topic-specific outcomes, such as better reducing the need to
travel [58] and the ability to structure and support daily activities
better [19].
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Discussion

Principal Findings

This study was the first to review inclusive approaches used in
eHealth design, development, and implementation processes
for people with IDs and assessed 9 domains based on the
CeHRes road map and the NASSS framework. Our findings
showed that the domains participatory development, iterative
process, and technological devel opment and design useinclusive
approaches that were applied reflectively and iteratively and
based on participatory approaches including human- or
user-centered design and participatory development. End users
were involved primarily early in the process to ascertain their
needs and during usability testing, whereas their and other
stakeholders' involvement was mostly lacking in later phases.
The domains external context, organizationa context, and the
financia side of the value proposition were underrepresented
in the literature because the focus was predominantly on the
individual use of eHealth technologies. However, members of
the target group rely on their (social) environment for care and
support. Involving these key stakeholdersinthe ID sector during
the design, development, and implementation phasesand giving
more attention to the underrepresented domains can improve
the fit between the technology, end user, and context.

By combining the CeHResroad map and the NASSS framework
for technologies within health care, we created a broad
perspective regarding the design, development, and
implementation processes of eHealth for people with IDs
[32,68]. CeHRes road map describes clear development
activities and elements, and the NASSS framework shows
important preconditions for implementation [17,30]. The 9
identified domains can be used in every iteration to ensure and
report stakeholders’ involvement in every domain of the process.
Our study demonstrates the applicability of integrated
frameworks and their potential to investigate and describe
eHealth design, development, and implementation in future
studies and supports the use of inclusive approaches in each
domain. Reporting the process of inclusive design, development,
and implementation along the 9 different domains of our
integrated framework facilitates the sharing of experiencesand
knowledge about inclusive eHealth development and
implementation.

The studies using inclusive approaches [19,46-48,51,55-58,
60,62-65] showed that specific problems experienced by people
with IDs as end users (eg, difficult language use and usability
issues) can be addressed only through a user-centered approach
[17]. Notably, the included studies focused mainly on people
with IDsasend users, and they often strongly depend on support
persons (eg, caregivers) for access to and use of eHealth
services. Therefore, future research should investigate the roles
of support personsin relation to eHealth solutions and include
them in the development and implementation processes [3].
This also raises the question of whether auniversal designisa
plausible goal . Persons with disabilities, particularly IDs, are a
very heterogeneous group in which this goal could be difficult
to reach [10]. However, when developing eHealth for people
with IDs, it does provide access to a large group of people
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because elements such as accessibility, usability, cognitive
capacity, digital skills, and low literacy are taken into account.
In addition, our study showed that inclusive approaches go hand
in hand with iterative processes, such as iterative design and
RAID. These approaches alowed for improvements to the
design by performing continuous evaluations. Iterations were
identified mainly in the design and development processes of
the included studies. However, by performing these iterations
during the implementation, usability issues that emerge after
implementation in practice can be addressed [17]. Altogether,
the development, implementation, and evaluation overlap and
are iterative rather than separate linear phases [69]. It is
important to consider this overlap to reduce the misuse and
abandonment of technologies and to ensure that important
barriers to implementation are not overlooked during
development [1]. We suggest that future eHealth trajectories
consider at the start whom they need to involve and when to
improve the use of, and access to, eHealth by people with IDs
[1,18]. By performing iterations together with end users and
stakeholders, a good fit between the technology, context, and
users can be ensured [1].

Thisreview further indicates that the organization and external
context domains are less addressed in the included papers. A
possible explanation is that the described technol ogies focused
mainly on the individual use of eHealth applications, with the
result that less attention was given to the organization and
external context. Themes related to the organizational context
(eg, capacity and readiness to innovate and changes in
organizational routines) and themes related to the external
context (eg, political context and legal issues) can influence
implementation at the individual and organizational levels. In
line with this, financial values, such as the profitability of
technologies, were also addressed marginally. However, these
areimportant preconditionsfor sustainableimplementation and
can facilitate the adoption and spread of the technology [30,32].

Strengthsand Limitations

This scoping review included a broad, comprehensive, and
systematic search performed to identify and select both
published and unpublished gray literature and peer-reviewed
scientific literature. The search strategy did not include studies
on the evauation process of eHealth technology after the
implementation phase, although this can provide useful and
important information about implications for development and
implementation. We suggest that future studies explore other
literature, for example, on the evaluation of the effectiveness
and feasibility of eHealth for people with I1Ds, to collect more
evidence on the evaluation process of eHealth for people with
IDs. Second, the wide variety of terminology presented a
challenge for the formulation of the search strategy. The term
eHedlth is regularly used as an umbrella term with diverse
definitions[36] and different focuses, with theterm, in abroader
sense, characterizing not only atechnical development but also
astate of mind to improve health care by using information and
communication  technology  [37] and indicating
cost-effectiveness and secure use of information and
communications technologies [70]. In addition, different terms
are used for inclusive approaches in design, development, and
implementation processes such as participatory development
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and design and user-centered design, thereby complicating the
identification of inclusiveness in these approaches. We
attempted to create acomplete picture of theliterature and avoid
bias as much as possible by applying a wide search strategy
(Multimedia Appendix 1) developed with the assistance of an
information expert. A more specific mention of inclusiveness
in the design, development, and implementation process of
eHealth helps to make inclusive eHealth research easier to
identify.

Conclusions

This scoping review has demonstrated the applicability of the
integrated frameworks—the CeHRes road map and the NASSS
framework—and the potential of the 9 identified domains to
investigate and describe eHealth design, development, and
implementation processes in future studies. Participatory
development, an iterative process, and technological
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development arethe primary domainsthat surfaced. Most studies
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technologies and user needs, capabilities, and context can be
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