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GENERAL INTRODUCTION
eHealth for people with ID or complex care and support needs
The rapid digitalization of society has profoundly transformed the way people interact with 

technology in their daily lives [1], including the design of digital tools within the healthcare 

sector, commonly referred to as eHealth [2]. This broad term encompasses tools like web-

based platforms, interactive training modules, wearables and tools equipped with sensors, 

virtual assistants, and mobile health apps, al increasingly used in the care of people with 

complex care and support needs, such as those living in care organisations [3].

Given the wide scope of eHealth, various definitions have been introduced over the years, 

for example, Telehealth, Telemedicine, Digital health Health(care) technology [4, 5]. Oh et al. 

emphasized eHealth as “not only a technical development, but also a state of mind and a 

commitment” to global health improvement through ICT [4]. Eysenbach described it as the 

secure, cost-effective use of ICT in healthcare and health-related fields [6]. In this dissertation, 

eHealth refers to “the use of technologies to improve health, well-being, and healthcare” 

[3, 7] , a definition that was chosen for its clarity, broad applicability, and relevance to the 

diverse needs of people with complex care and support needs. Other definitions appear more 

technical or conceptual, however, this one emphasizes practical outcomes, such as improved 

well-being and accessibility, and aligns with the inclusive approach of this research.

eHealth has the potential to improve healthcare accessibility by supporting personalized 

care, increasing patient independence, and empowering individuals [2, 8]. These benefits 

are particularly valuable for individuals with complex care and support needs [9], including 

those with an intellectual disability (ID) [10]. They often experience difficulties in various 

aspects of everyday life, such as cognitive functioning, executive functioning, language 

comprehension, and social interaction [11]. As a result, they may struggle to navigate 

complex digital interfaces, interpret health information, and manage their health online 

[12, 13]. Most eHealth tools are poorly adapted to the needs and abilities of individuals 

with ID, leading to low adoption, reduced usability, and unintended barriers to healthcare 

participation [14]. These challenges are not exclusive to individuals with ID. People with 

autism spectrum disorder (ASD), low (health) literacy, or other cognitive and communicative 

difficulties also frequently encounter similar barriers when accessing and using digital 

healthcare tools [13]. Yet, most eHealth tools are still designed with the general population 

in mind, often overlooking the people who could benefit the most from such support [2, 15]. 

This results in challenges with the use of eHealth within the context of people with complex 

care and support needs as the technologies often do not fit their complex needs and living 

circumstances [16, 17]. By developing eHealth that is accessible and inclusive, tools that are 

more usable for a broader range of users can be created. 
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Healthcare organisations that support people with ID or complex care and support needs, are 

increasingly exploring the implementation of eHealth, especially as new applications continue 

to emerge [18]. However, the successful use of eHealth in this population relies heavily on 

the support provided by caregivers, healthcare professionals, and other intermediaries who 

assist with the selection, adaptation, and everyday use of these tools. The effectiveness of 

eHealth in this population is therefore closely linked to the support available from caregivers 

and healthcare professionals, making eHealth adoption a complex, multi-stakeholder 

process [17]. The misalignment between technology and user capabilities contributes to 

a growing digital divide, increasing existing health inequities between people with ID or 

complex care and support needs and the general population [19]. To ensure equitable access, 

it is essential to consider the broader social and organizational context in which eHealth is 

introduced and used [20]. The adoption and integration of eHealth within the care of people 

with complex care and support needs such as ID, remains significantly lower than in other 

healthcare domains among elderly and chronic disease care [21]. Although research in this 

field has grown over the past decade, it often emphasizes effectiveness and usability with 

less attention paid to how eHealth tools are designed and embedded in practice [8, 11]. 

Approaches for eHealth design and implementation
Various approaches support the design and implementation of eHealth. The Center for 

eHealth Research and Disease Management (CeHRes) Roadmap promotes a participatory 

and iterative approach to eHealth design, ensuring alignment with user needs from the 

start throughout the full process [7, 22]. Similarly, Design Thinking offers a structured 

methodology for co-creating digital tools with end users, emphasizing usability, accessibility, 

and contextual fit [23]. Both of these approaches build upon earlier approaches such as 

participatory development, human-centred design and persuasive design principles [20, 24]. 

From an implementation perspective, several frameworks offer structured approaches 

to understanding complexity and barriers and facilitators when implementing (eHealth) 

innovations and are widely used in implementation science. More general frameworks 

include the Consolidated Framework for Implementation Research (CFIR) [25], Wensing 

and Grol’s framework for implementation of change in healthcare [26], the Diffusion of 

Innovations theory for service organizations [27] and the Non-adoption, Abandonment, 

Scale-up, Spread, and Sustainability (NASSS) framework [28]. These frameworks emphasize 

organizational readiness, stakeholder involvement, and policy support as key factors for 

successful implementation [20, 29]. 

eHealth-specific frameworks, such as the CeHRes Roadmap and the NASSS framework, are 

tailored to healthcare technologies [22, 30]. They are empirically grounded in healthcare 
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research, widely adopted, and offer complementary perspectives to guide and reflect on both 

design and implementation processes in complex healthcare environments [20, 24]. The 

CeHRes Roadmap emphasizes continuous alignment with stakeholder needs during design, 

implementation, and evaluation [7], whereas the NASSS framework provides a structured 

view on the complexity of implementation, covering domains such as technology, value 

proposition, adopters, and organizational context [28, 31]. It underlines that technology 

development is a continuous process requiring adaptation to the specific context and 

emerging needs.

Although these frameworks offer guidance for either design or implementation, few 

approaches integrate both design and implementation, requiring complementary use to 

gain a broad perspective into eHealth design and implementation [7]. There is a need for 

integrated approaches that systematically combine design and implementation perspectives 

to support the creation of sustainable eHealth tools. Moreover, applying re-design to existing 

eHealth tools provide the opportunity to ensure a better fit to the needs and capabilities 

of specific target groups such as people with ID [32]. Research indicates that end-users are 

often engaged only in the later stages of design which limits their influence on both the 

design and implementation of eHealth tools [3, 33]. 

A step towards inclusive eHealth design and implementation 
approaches 
Inclusive research approaches, such as co-design, citizen science, and participatory action 

research, have gained increasing recognition for their role in reducing digital inequities 

[34]. Inclusive design originates from user-centred design methodologies [35], and places 

marginalized groups at the centre of the design process [36-38]. These inclusive approaches 

aim to reduce digital inequities by actively involving all relevant stakeholders, particularly 

people with ID, throughout the entire process of design, implementation, and research. This 

includes positioning individuals with ID or complex care and support needs not merely as 

study participants, but as co-designers or co-researchers, ensuring that the resulting eHealth 

tools are better aligned with their real-world needs and preferences [39, 40]. A more inclusive 

approach to eHealth design and implementation can ultimately contribute to reducing the 

digital divide, promoting equal access to eHealth tools for people with ID or complex care 

and support needs [20]. 

eHealth can prove valuable for people with ID or complex care and support needs, however, 

it is currently not tailored to meet their needs, and to do so, requires inclusive approaches 

in both design and implementation [41]. Additionally, the involvement of people with ID or 

complex care and support needs, their caregivers and other key stakeholders in these processes 
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still remains limited [42]. Engaging a broader group of key stakeholders, including caregivers, 

healthcare and IT professionals, and policymakers throughout the design and implementation 

ensures that eHealth tools are well-integrated into existing care structures [43] and are 

relevant, accessible, and usable in real-world settings [9, 44]. Actively involving end-users and 

key stakeholders will improve suitability, sustainability, usability and enhance user acceptance 

and long-term adoption [42, 45]. Despite their potential, such inclusive approaches are still 

rarely applied or studied with users with ID or complex care and support needs. By investigating 

the eHealth design and implementation processes and stakeholder involvement, this research 

aims to generate insights that are both applicable and actionable in practice.

AIMS OF THIS THESIS
This research aims to examine and strengthen inclusive design and implementation 

processes of eHealth for people with ID or complex care and support needs. More specifically, 

the sub-aims of this thesis are to:

1.	 Create an integrated framework for eHealth design and implementation for people with 

ID or complex care and support needs. 

2.	 Apply the integrated framework to guide or analyze eHealth design and implementation 

processes for people with ID or complex care and support needs in the healthcare 

domain.

3.	 Reflect on inclusive and iterative eHealth design and implementation processes for 

people with ID or complex care and support needs by gathering first-hand experiences 

from end users and key stakeholders.

INCLUSIVE RESEARCH AND DESIGN
This thesis followed an inclusive research approach, using the term “inclusive research” as 

overarching for the involvement of people with ID in research [46]. In 2003 inclusive research 

was defined as: “research which includes or involves people with intellectual disabilities as 

more than just objects of research”, by Walmsley and Johnson [47]. In 2018 they proposed an 

updated definition to better guide the second generation of inclusive research and to reflect 

its added value, as shown in Box 1.1 [48]. This research involved structural collaboration 

with co-researcher: Anneke van der Cruijsen. For two-four hours a week, I worked together 

with Anneke on my PhD-project, combining experiential and research-based knowledge 

in designing, executing, interpreting the results and dissemination of the studies. In each 

phase we decided together upon the level of involvement of Anneke, which ranged from 

consultation, to advising and collaboration.
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•	 Research that aims to contribute to social change, that helps to create a society, in 

which excluded groups belong, and which aims to improve the quality of their lives.

•	 Research based on issues important to a group, and which draws on their experience 

to inform the research process and outcomes.

•	 Research which aims to recognize, foster, and communicate the contributions people 

with intellectual disabilities can make.

•	 Research which provides information which can be used by people with intellectual 

disabilities to campaign for change on behalf of others.

•	 Research in which those involved in it are “standing with” those whose issues are 

being explored or investigated.

Box 1.1 Updated version of definition for inclusive research from Walmsley and Johnson (2018).

Additionally, stakeholders from ID support organizations and people with ID were actively 

involved in all empirical studies to ensure the integration of experiential, practical, and research-

based knowledge. This was realized through meetings with an advisory board. The advisory 

board consisted of professionals with diverse backgrounds working in care organizations or 

companies as a project manager, project leader or researcher focusing on eHealth, an expert 

custom gaming, MedTech expert and eHealth coordinator. This enhanced the connection with 

practice as they provided feedback on the research design, the formulation of interview and 

focus group guides, participant recruitment, reflection on results and research dissemination. 

Inclusive design was also applied during two studies within this research (Chapter 3 and 5). 

Inclusive research entails working together throughout all phases of the research process, 

continuously evaluating what matters most to the target group [46]. Similarly, inclusive 

design focuses on improving the applicability and usability of technology for the target group, 

requiring collaboration to ensure the development of relevant and usable eHealth tools [38, 

41]. Although inclusive research and inclusive design have different objectives, both require 

collaboration with co-researchers or co-designers to ensure applicability in practice.

RESEARCH SETTING 
This thesis was conducted within the academic collaborative Stronger on your own feet 

(Sterker op eigen benen) [49], which is a collaboration between the research group Intellectual 

disability and Health of the Radboud university medical center in Nijmegen and six care 

organizations for people with ID (‘s Heeren Loo, Koraal, Dichterbij, Driestroom, Philadelphia 

and Siza). The aim of the academic collaborative is to improve the health and healthcare 

for people with intellectual disabilities by integrating research, education, and patient care. 
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OUTLINE OF THIS THESIS
Figure 1.1 shows an overview of the studies in this thesis. Chapter 2 provides a scoping 

review investigating the inclusive approaches currently applied for the design, development, 

and implementation of eHealth for people with ID using an integrated framework based on 

the CeHRes Roadmap and NASSS Framework. In this chapter, we reviewed how and in what 

phases people with IDs and other stakeholders were included in these processes. Next, three 

case studies have been conducted, each representing different settings and contexts. Chapter 3 

investigates the design characteristics and elements crucial for enhancing the accessibility and 

usability of digital (research) platforms for individuals with mild ID or low literacy skills when 

involving end-users in the design process by performing interviews and usability tests. In Chapter 

4, the smart continence care implementation process in disability care organizations for people 

with profound intellectual and multiple disabilities is evaluated. By applying the integrated 

implementation framework, we gathered first-hand experiences from key stakeholders, including 

caregivers and project leaders directly involved in applying smart continence care. Chapter 5 

examines the experiences of co-researchers with mild ID or ASD and other key stakeholders in 

the inclusive design process of a digital tool for people with complex complex care and support 

needs. This study was conducted within a consortium of transdisciplinary partners. Chapter 6 

provides a general discussion of the main findings presented in this thesis, reflecting on the 

inclusive research approach applied during this project. Each chapter contributes to one or 

more of the sub-aims of this thesis. Chapter 2 supports the development of the integrated 

framework (Aim 1). Chapters 2 and 4 apply this framework in various contexts (Aim 2), while 

Chapters 3 and 5 focus on gathering stakeholder experiences to reflect on inclusive processes 

(Aim 3). Chapter 6 synthesizes all the insights from the previous chapters.

Figure 1.1 Schematic overview of studies.
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ABSTRACT
Background: The use of eHealth is more 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 translational gap exists between the 

developed technology and users’ needs and capabilities. User involvement approaches 

have been developed 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 IDs. We 

reviewed how and in what phases people with IDs 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: We identified both scientific and gray literature through systematic searches in 

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 IDs. Data were analyzed along 9 domains: participatory development, iterative 

process, value specification, value proposition, technological development and design, 

organization, external context, implementation, and evaluation.

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 (e.g., human or user-

centered design and participatory development), most of which applied an iterative process 

mainly during technological development. The involvement 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 a few 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 technology, and the external, organizational, and 
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financial contextual preconditions received less attention. However, members of this target 

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 translational gap that exists between the developed technologies and 

user needs, capabilities, and context.

Keywords: eHealth; digital health; intellectual disability; inclusive research; involvement; 

participatory development; scoping review; Centre for eHealth Research and Disease 

management; CeHRes roadmap; Nonadoption, Abandonment, and challenges to the Scale-

up, Spread, and Sustainability framework; NASSS; review method; inclusive; inclusivity; 

accessibility; participatory; iterative; design; develop; intellectually disabled
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INTRODUCTION
Background
The number of eHealth applications has increased exponentially over the last years. In 

general, eHealth can be defined as “the use of technologies to improve health, 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 eHealth 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 the rapidly 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 translational 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 trajectories. Therefore, this scoping review 

examined how inclusive approaches have been used in the design, development, 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 IDs 

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 struggles in 

communication, personal care, traveling, and living [14]. Reviews by Burke [15] and Vázquez 

et al [16] showed that eHealth has the potential 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 is that 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, 17]. 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, development, and implementation. 

For example, design thinking is used to explore the context of complex problems and generate 
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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 (e.g., equitable 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 

(e.g., 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 on inclusive design, development, and implementation.

The Centre for eHealth Research and Disease management (CeHRes) roadmap is an 

example of this and is based on existing evidence-based models, frameworks, and methods 

such as participatory development and business modelling. This roadmap can be used 

to guide the development, implementation, and evaluation of eHealth technologies [1, 

17]. Another example is the Nonadoption, Abandonment, and challenges to the Scale-up, 

Spread, and Sustainability (NASSS) framework, which reviews the implementation of health 

care technology in multiple domains (e.g., 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 eHealth research and 

extended with the practical NASSS-Complexity Assessment Tool (NASSS-CAT) [32-35]. Both 

the CeHRes roadmap 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].

The term 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 health 

care locally, 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 people with 

IDs who often live within health care organizations or assisted living facilities [1]. Therefore, 

we did not focus on technologies with an educational purpose without health, well-being, 
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or health care–related content or medical technologies 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 people with IDs. In addition, we 

reviewed how and in what phases people with IDs and other stakeholders were included in 

the process. We used components identified from the CeHRes road map and NASSS framework 

to examine the current literature on eHealth design, development, and implementation 

processes.

METHODS
Study Design
We used the scoping review methodology that is proposed by Levac et al [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 [39].

Identifying 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, development, and implementation 

are people with ID and stakeholders involved? and (4) What components from the CeHRes 

roadmap and the NASSS framework can be identified in the design, development, and 

implementation of eHealth for people with ID?

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] 
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“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 via email for (unpublished) literature. The websites 

of relevant (health care) organizations were also examined for documentation. Additional 

articles were identified 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-Analyses 

extension for Scoping Reviews) [44] guided the selection process (Table 2.1). The search 

included literature published between January 1995, when the internet is first introduced in 

health care , and January 2022. Studies were included if at least 1 of the 3 process descriptions 

(i.e., design, development, or implementation) was present in the article. Both title and 

abstract and full-text screenings were performed by 1 researcher (JFEC). If the inclusion of 

a title and abstract was unclear, it was included in the full-text screening and reviewed by 

another independent reviewer (KEB) in 3 eligibility stages.

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, aim 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 people involved and how and in what phases 

or activities they were involved were reviewed. The extraction of the design, development, 

and implementation processes was guided by 9 domains identified from the CeHRes roadmap 

and NASSS framework, as described in the following paragraph.
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Table 2.1 Inclusion and exclusion criteria.

Criteria Inclusion Exclusion
Type of 
studies

•	 All full-text studies (e.g., articles, 
dissertations, conference papers, 
reports, and gray literature from 
[health care] organizations)

•	 Abstracts and studies presenting only 
psychometric data

Period •	 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 •	 People with intellectual or 

developmental disability
•	 People with cognitive disabilities caused 

by traumatic brain injury, stroke, cancer 
(treatment), or dementia

Intervention •	 Technology that is created to improve 
health or well-being or health care 
related (e.g., technology to provide 
support with medication intake or 
daily [independent] living)

•	 Educational application of the technology 
without health, well-being, or health care–
related content and medical application of 
the technology (e.g., hospital equipment, 
such as heart monitors, and implanted 
devices, such as pacemakers)

Outcome •	 The design process of eHealth 
interventions for people with 
intellectual disabilities

•	 The (technological) development 
process of eHealth interventions

•	 The implementation process of 
eHealth interventions for people with 
intellectual disabilities

•	 Focus on the design (appearance [e.g., 
colors, visuals, and font style]) of eHealth 
without describing the process

•	 Focus on the development (e.g., content) 
of eHealth without describing the process

•	 Focus on the use or effectiveness 
of eHealth interventions after 
implementation

The CeHRes roadmap describes clear development activities and combines participatory 

development, human-centered design, business modelling, 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 (i.e., 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 roadmap and the domains from the NASSS framework, the following nine main 

domains with their corresponding components were 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 includes cocreation, multidisciplinary project management, 

and the inclusion of stakeholders’ perspectives.

2.	 Iterative process: continuous evaluations are performed during the design, 

development, and implementation of the technology. The evaluation is interwoven 
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with all stages in the development process [1], including continuous evaluation 

and checking whether the outcomes of the previous phases are accounted for.

3.	 Value specification: creating the optimum level of return for end users and other 

stakeholders involved by identifying, analyzing, gathering, and mapping their 

values, for example, easy-to-read text and accessibility of the technology [1, 17]. 

This consists of end users, conditions or illnesses, sociocultural factors, stakeholder 

identification, stakeholder analysis, and value identification.

4.	 Value proposition: this involves explicating the value that the technology might 

generate for different groups of people. Values can be financial, such as profit, 

or nonfinancial, such as control of symptoms [1, 45]. This includes the business 

model, the supply and demand model, and ownership.

5.	 Technological development and design: describing the technology (e.g., a tool 

or piece of software) and how it might affect care [30], this includes technology 

requirements, prototyping (lo-fi and hi-fi), and usability tests.

6.	 Organization: considering the changes needed for the (health care) organizations 

to implement and use the technology and the consequences of the technology 

after it is introduced [30, 35], this covers the capacity and readiness to innovate, 

nature of adoption and funding decisions, and changes in organizational routines.

7.	 External context: external conditions that 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.

8.	 Implementation: this includes developing an implementation 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.	 Evaluation: this includes understanding the relative 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.
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RESULTS
Article Selection
The identification phase resulted in 10,639 records. There were 1784 duplicates, and these 

together with 3studies 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 developed, 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%) studies were removed, resulting in 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 studies were eligible for inclusion. The same method 

was applied to the gray literature, in which 2 studies were included, leaving a total of 17 

studies included (Figure 2.1).

Figure 2.1 PRISMA-ScR (Preferred Reporting Items of Systematic Reviews and Meta-Analyses extension for 
Scoping Reviews) flowchart. IDD: intellectual and developmental disability.
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Study Summary
An overview of information obtained from the included studies is presented in Table 2.2. 

Table 2.2 shows the distribution of the studies across the continents. Of the 17 studies, 

most studies (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 variety of topics and purposes of eHealth technologies, such as supporting and 

training life skills and communication. End users of the eHealth technologies included, for 

example, adults with intellectual and developmental disabilities and people with IDs and 

other impairments such as sensory and speech impairments.

Table 2.2 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 
eHealth

Approach, theory, or 
framework

Design, 
development, or 
implementation

Targeted end 
users

Bayor [46], 
2019, the 
United States

Support 
life skills 
development

Competency-based design and 
participatory action research 
with collaborative technology 
workshops

Design and 
development

Young adults 
with IDsa

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

Skill 
development for 
route learning

Phased development and 
implementation with user-
sensitive inclusive design

Design, 
development, and 
implementation

People with IDs 
and additional 
sensory 
impairments

Brown et al 
[48], 2016, 
Australia

Learning and 
training life 
skills

Iterative co-design processes 
by Brereton et al [49], 2015

Design, 
development, and 
implementation

Adults with IDs

Davies et al 
[50], 2015, the 
United States

Accessible 
interface for 
Facebook

Iterative design and 
development

Development Adults with IDs

Dekelver et 
al [51], 2015, 
Belgium

Traveling 
independently

Human-centered design: 
methods to support human-
centered design (Maguire) 
[52], 2021, 10 heuristics for 
user interface design (Nielsen) 
[53], 1994, and designing 
for users with cognitive 
disabilities (Friedman and 
Bryen) [54], 2007

Development People with IDs

Dekelver et 
al [55], 2015, 
Belgiumb

Accessible 
mobile apps

Human- or user-centered 
design with persona and WAIc 
guidelines

Design and 
development

People with IDDd

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

Speech 
articulation 
therapy

Iterative user-centered design Design and 
development

Adults with 
developmental 
disabilities 
co-occurring 
with speech 
impairment
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Source, country Purpose of 
eHealth

Approach, theory, or 
framework

Design, 
development, or 
implementation

Targeted end 
users

Engler and 
Schulze [57], 
2017, Germany

Managing 
daily activities 
independently

User-centered design Design People with 
Down syndrome

Furberg et al 
[58], 2018, the 
United States

Decision 
support

Feature-driven design 
approach and user-centered 
design process

Design and 
development

Individuals 
with Fragile X 
syndrome

Igual et al [59], 
2014, Spain

Living 
independently

Requirement’s engineering Development People with IDs 
and older people

Kaimara et 
al [60], 2021, 
Greece

Daily living 
skills training

5W2He framework and 
participatory design

Design and 
development

Children with 
SENsf

Kerkhof et al 
[19], 2017, the 
Netherlands

Structure and 
support for daily 
activities

Participatory design and 
iterative process

Development and 
implementation

Clients with IDs

Kranenborg et 
al [61], 2013, 
the Netherlands

Accessible user 
interfaces

Situated cognitive 
engineering

Design and 
development

People with IDs

Lennox et al 
[62], 2009, 
Australia

Accessible web-
based learning

W3Cg guidelines—accessibility 
guidelines double A

Design and 
development

Adults with IDs 
and diabetes

Read et al 
[63], 2013, 
the United 
Kingdom

Support in 
case of a 
bereavement

Participatory action research Design and 
development

People with IDs

Robb et al [64], 
2019, Ireland

Cognitive 
training game

Participatory design Design and 
development

Children with 
a rare genetic 
syndrome linked 
to ID

Wilson et al 
[65], 2016, 
Australia

Support with 
communicating

RAIDh process Design and 
development

Young adults 
with IDs

aID: intellectual disability.
bTo separate and identify the two studies from the same author and year of publication.
cWAI: Web Accessibility Initiative.
dIDD: intellectual and developmental disability.
e5W2H: What, Where, When, Who, Why, How, and How much.
fSEN: special educational need.
gW3C: World Wide Web Consortium.
hRAID: Reflective Agile Iterative Design.

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 the first 

domain, 14 (82%) of the 17 studies [19, 46-48, 51, 55-58, 60, 62-65] applied participatory 

development by involving end users and other stakeholders in different phases. For the 
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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 

as the 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 

parts were written about the fourth domain, value proposition, such as the values retrieved 

and the origin of these values. In all (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 implementation 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 seven (41%) of the 17 studies [19, 48, 50, 57, 58, 65] showing impact.

Theories, Frameworks, and Approaches Used (Domains 1 and 2)

Overview

This section presents 2 domains covering theories: frameworks and approaches from the 

included papers that were intertwined with participatory development (domain 1) and 

iterative processes (domain 2; Table 2.2 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 studies that applied an inclusive 

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 

abilities [19, 46-48, 51, 55-58, 60, 62-65]. In total, 2 (12%) of the 17 studies reported end 
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user involvement in early-stage prototype testing to ensure that important usability and 

accessibility issues (e.g., 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 development 

[59, 61], and in 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 professionals [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’ (e.g., caregivers and parents) and tertiary 

users’ (e.g., teachers) experiences with using the technology in addition to the use by the 

primary users (e.g., 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 needs that were not covered by the 

existing technological device [59].

Iterative 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 eHealth 

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 evaluations [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 value specification, the included 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 (PWS) [64]. 
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Second, existing definitions were used, for example, those of the American Psychiatric 

Association [66] and the American Association on Intellectual and Development Disabilities 

[67] [51, 65]. In total, 4 (24%) of the 17 studies described the end users’ characteristics and the 

values that were related to the cognitive ability to manage, for example, tasks switching [64] 

and the targeted end users’ exposure to, and degree of (independent) use of, technology [46, 

50, 61]. A total of 9 (53%) of the 17 studies reported the identification of other stakeholders 

in addition to the end users (e.g., family, friends, teachers, support workers, health care 

professionals, communities, and coaches) [19, 50, 51, 56-58, 61, 62, 64, 65]).

The value proposition of the included 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 (e.g., symptom control); in contrast, financial values (e.g., 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 recommendations found 

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 translate 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 requirements were translated 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].
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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 (i.e., people with IDs), 

methods such as RAID allowed for an approach that linked prototyping with an approach that 

emphasized the use and importance of creating prototypes when working with individuals 

for whom abstraction of thought could be difficult [65]. Furthermore, a sensitive way of 

designing was used, offering the target group the opportunity to test the lo-fi and prototype 

versions, ensuring that the goals of the overall system could be met [47].  

Prototypes were used to address and improve the usability of the developed technology, 

and usability tests were performed with (proposed) end users  [19, 48, 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]; questionnaires were 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 procedures included 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 a few studies conducted field tests 

[57, 58] or tests under real-life conditions [57]. Only 1 study did not mention usability testing 

with the prototypes [55].

Organization and External Context (Domains 6 and 7)

The included studies did not examine the changes needed within the organization after 

the introduction of technology. Moreover, 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 marginally. 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]

Implementation 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]. Future implementation 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 before it 
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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]. Evaluations 

focused 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 use 

in the long 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].

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 roadmap and the NASSS framework. Our findings showed that the domains 

participatory development, iterative process, and technological development and design use 

inclusive 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, organizational context, and the financial 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 

stakeholders in the ID sector during the design, development, and implementation phases 

and giving more attention to the underrepresented domains can improve the fit between the 

technology, end user, and context.
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By combining the CeHRes roadmap 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 roadmap 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 experiences and 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 (e.g., 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 IDs as end users, and they often strongly 

depend on support persons (e.g., caregivers) for access to and use of eHealth services. 

Therefore, future research should investigate the roles of support persons in relation to 

eHealth solutions and include them in the development and implementation processes 

[3]. This also raises the question of whether a universal design is a 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 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 allowed 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].
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This review further indicates that the organization and external context domains are less 

addressed in the included papers. A possible explanation is that the described technologies 

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 (e.g., capacity and readiness to innovate and changes in organizational routines) and 

themes related to the external context (e.g., 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 are 

important preconditions for sustainable implementation and can facilitate the adoption and 

spread of the technology [30, 32]

Strengths and 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 evaluation 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 IDs, 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 eHealth is regularly used as an umbrella term with diverse 

definitions [36] and different focuses, with the term, in a broader sense, characterizing not 

only a technical development but also a state 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 and design and user-centered design, thereby complicating 

the identification of inclusiveness in these approaches. We attempted to create a complete 

picture of the literature 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.
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Conclusions
This scoping review has demonstrated the applicability of the integrated frameworks—the 

CeHRes roadmap 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 

development are the primary domains that surfaced. Most studies showed end user 

involvement and iterations in the design and development phases, whereas only a few 

studies involved end users and iterative processes during the implementation phase. The 

external and organizational context domains, the financial side of the value proposition, and 

the application of inclusive approaches with stakeholders other than the end user received 

little attention. However, members of this target group specifically rely on their (social) 

environment for care and support. By paying more attention to these underrepresented 

domains and including key stakeholders further on in the process, the translational gap that 

exists between the developed technologies and user needs, capabilities, and context can 

be reduced. This study is the first step toward creating a better understanding of inclusive 

eHealth design, development, and implementation processes for people with IDs.
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APPENDIX 1: SEARCH STRATEGY
Definition Intellectual disability: “significant limitations both in intellectual functioning and 

in adaptive behaviour as expressed in conceptual, social, and practical adaptive skills”.

(Deuel RK. Mental retardation: definition, classification, and systems of supports (10th ed). 

Pediatric Neurology. 2003 07/01/;29(1):80. doi: 10.1010/S0887-8994(03)00213-3.)

Definition eHealth: “the use of technologies to improve health, well-being, and healthcare”.

(van Gemert-Pijnen J, Kelders S, Kip H, Sanderman R. eHealth Research, Theory and 

Development. Milton Park, Oxfordshire: Taylor & Francis; 2018.)

Definition design: “a drawing or set of drawings showing how a building or product is to be 

made and how it will work and look.” (Cambridge Dictionary of American English. Definition 

of ‘Design’. Accessed on 12/05/2021, retrieved from DESIGN | English meaning - Cambridge 

Dictionary)

Definition development: “The systematic use of scientific, technical, economic and 

commercial knowledge to meet specific business objectives or requirements”. (L. Al-Hakim, X. 

Wu, A. Koronios and Y. Shou. (2016). Handbook of Research on Driving Competitive Advantage 

through Sustainable, Lean, and Disruptive Innovation. https://www.igi-global.com/book/

handbook-research-driving-competitive-advantage/142171) 

Definition implementation: “a specified set of activities designed to put into practice an 

activity or program of known dimensions”. (D.L. Fixsen, S. Naoom, K. Blasé, R. Friedman 

& F. Wallace. (2005). Implementation Research: A Synthesis of the Literature. http://

ctndisseminationlibrary.org/PDF/nirnmonograph.pdf) 
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1. Database: PubMed 
Search Strategy: 

# Query
1 (“Intellectual Disability”[MeSH] OR “Persons with Mental Disabilities”[MeSH] OR “Developmental 

Disabilities”[MeSH] OR “Learning Disabilities”[MeSH:noexp] OR “Cognitive Dysfunction”[MeSH] 
OR “intellectual disab*”[Tiab] OR “intellectually disab*”[Tiab] OR “learning disab*”[Tiab] OR 
“developmental disab*”[Tiab] OR “developmentally disab*”[Tiab] OR “mental disab*”[Tiab] 
OR “mentally disab*”[Tiab] OR “mental retard*”[Tiab] OR “mentally retard*”[Tiab] OR “mental 
handicap*”[Tiab] OR “mentally handicap*”[Tiab] OR “mental deficien*”[Tiab] OR “mentally 
deficien*”[Tiab] OR “mental impair*”[Tiab] OR “mentally impair*”[Tiab]) NOT (“dement*”[Ti] OR 
“alzheimer*”[Ti] OR “parkinson”[Ti] OR “psychiatr*”[Ti] OR “injur*”[Ti]) 

2 Telemedicine[MeSH] OR Telenursing[MeSH] OR Internet[MeSH] OR “Educational 
Technology”[MeSH] OR “Telecommunications”[MeSH] OR Programmed instruction as Topic[MeSH] 
OR “Computers”[Mesh] OR Cell Phones[MeSH] OR “Online Systems”[MeSH] OR “Computer-Assisted 
Instruction”[MeSH] OR “Self-help Devices”[MeSH] OR “Information Technology”[Mesh] OR 
“Electronic Health Records”[Mesh] OR “Patient Portals”[Mesh] OR “Computer Simulation”[Mesh] OR 
“Wearable Electronic Devices”[Mesh]

3 eHealth[tiab] OR e-health[tiab] OR “Electronic health”[tiab] OR Telehealth[tiab] OR Tele-
health[tiab] OR Telemedicine[tiab] OR Tele-medicine[tiab] OR Telepractice[tiab] OR Tele-
practice[tiab] OR Mhealth[tiab] OR M-health[tiab] OR Etherap*[tiab] OR E-therap*[tiab] OR 
“Electronic therap*”[tiab] OR Teletherap*[tiab] OR Tele-therap*[tiab] OR “Mobile health”[tiab] 
or m-health[tiab] OR mhealth[tiab] OR Ereferral*[tiab] OR E-referral*[tiab] OR “Electronic 
referral*”[tiab] OR Eprescri*[tiab] OR E-prescri*[tiab] OR Teleconsult*[tiab] OR Tele-consult*[tiab] 
OR Telepsychiatr* OR Tele-psychiatr* OR Telenursing[tiab] OR Tele-nursing[tiab] OR Telecare[tiab] 
OR Tele-care[tiab] OR Telemonitor*[tiab] OR Tele-monitor*[tiab] OR Telerehab*[tiab] OR Tele-
rehab*[tiab] OR Telecommunication*[tiab] OR Tele-communication*[tiab] OR “Digital health”[tiab] 
OR “Information technology”[tiab] OR “Medical informatic*”[tiab] OR “Remote consult*”[tiab] 
OR Computer*[tiab] OR Microcomputer*[tiab] OR “Cell phone*”[tiab] OR Handheld[tiab] OR 
Mobile[tiab] OR Smartphone*[tiab] OR Iphone*[tiab] OR Tablet*[tiab] OR Ipad*[tiab] OR 
Internet[tiab] OR “Online system*”[tiab] OR Software[tiab] OR “User-Computer Interface”[tiab] 
OR “User interface”[tiab] OR Website*[tiab] OR Webpage*[tiab] OR Webinterface[tiab] OR 
“Web interface”[tiab] OR Ios[tiab] OR Android[tiab] OR “Electronic mail”[tiab] OR Email*[tiab] 
OR e-mail*[tiab] OR “Short message service*”[tiab] OR SMS[tiab] OR “Text messag*”[tiab] OR 
Multimedia[tiab] OR “Multimedia message*”[tiab] OR “Mobile application*”[tiab] OR “Mobile 
APP*”[tiab] OR “Electronic application*”[tiab] OR App[tiab] OR Apps[tiab] OR “Personal digital 
assistant*”[tiab] OR “Communications media”[tiab] OR Whatsapp[tiab] OR Skype[tiab] OR Social 
media[tiab] OR Podcast*[tiab] OR “Online education”[tiab] OR “Online training”[tiab] OR “Online 
instruction*”[tiab] OR “Educational technology”[tiab] OR “Programmed instruction*”[tiab] OR “Self-
help device*”[tiab] OR “Assistive device*”[tiab] OR “Assisted device*”[tiab] OR “Serious gam*”[tiab] 
OR Wearable*[tiab] OR “Computer simulation*”[tiab] OR Virtual[tiab] OR “Virtual reality”[tiab] 
OR “Augmented reality”[tiab] OR “Computer-assisted therapy”[tiab] OR “Computer-assisted 
instruction*”[tiab] OR “Computer-assisted diagnos*”[tiab] OR Domotic*[tiab] OR “Electronic health 
record*”[tiab] OR Web-based intervention*[tiab] OR “Online intervention*”[tiab] OR “Remote 
monitor*”[tiab] OR “Remote patient monitor*”[tiab] OR Web-based[tiab] 

4 (Develop*[tiab] OR Implement*[tiab] OR Design*[tiab]) OR Creat*[tiab] NOT (Design:[tiab])
5 (#1) AND (#2 OR #3) AND (#4) AND (“english”[Language] AND (humans[Filter]) AND 

(1995:2021[pdat]))
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2. Database: Embase 
Search Strategy:

# Query
1  (exp *mental deficiency/ or *intellectual impairment/ or *learning disorder/ or exp 

*developmental disorder/ or *mentally disabled person/ or exp cognitive defect/ or (intellectual 
disab* or intellectually disab* or learning disab* or developmental disab* or developmentally 
disab* or mental disab* or mentally disab* or mental retard* or mentally retard* or mental 
handicap* or mentally handicap* or mental deficien* or mentally deficien* or mental impair* or 
mentally impair*).ti,ab,kw.) not (dement* or alzheimer* or parkinson or psychiatr* or injur*).ti.

2 exp telehealth/ or exp internet/ or educational technology/ or telecommunication/ or 
teleconference/ or exp telemetry/ or exp assistive technology/ or exp assistive technology 
device/ or computer assisted therapy/ or communication aid/ or exp mobile phone/ or exp 
mobile application/ or exp microcomputer/ or exp e-mail/ or exp information technology/ or 
exp multimedia/ or audiovisual aid/ or self help device/ or exp rehabilitation equipment/ or 
exp “dressing and undressing assistive device”/ or exp text messaging/ or exp text to speech 
technology device/ or exp electronic health record/ or exp mobile application/ or web browser/ 
or computer simulation/ or exp augmented reality/ or exp virtual reality/ or exp social media/ 
or exp smartphone/ or exp tablet computer/ or exp personal digital assistant/ or online system/ 
or head-mounted display/ or display system/ or wearable computer/ or smart glasses/ or virtual 
reality head mounted display/ or body area network/ or remote control/ or exp information 
technology device/

3 eHealth/ or e-health/ or Electronic health/ or Telehealth/ or Tele-health/ or Telemedicine/ or Tele-
medicine/ or Telepractice/ or Tele-practice/ or Mhealth/ or M-health/ or Etherap*/ or E-therap*/ 
or Electronic therap*/ or Teletherap*/ or Tele-therap*/ or Mobile health/ or m-health/ or mhealth/ 
or Ereferral*/ or E-referral*/ or Electronic referral*/ or Eprescri*/ or E-prescri*/ or Teleconsult*/ 
or Tele-consult*/ or Telepsychiatr*/ or Tele-psychiatr*/ or Telenursing/ or Tele-nursing/ or 
Telecare/ or Tele-care/ or Telemonitor*/ or tele-monitor*/ or Telerehab*/ or Tele-rehab*/ or 
Telecommunication*/ or Tele-communication*/ or Digital health/ or Information technology/ or 
Remote consult*/ or Computer*/ or Microcomputer*/ or Cell phone*/ or Handheld/ or Mobile/ 
or Smartphone*/ or Iphone*/ or Tablet*/ or Ipad*/ or Internet/ or Online system*/ or Software/ 
or User-Computer Interface/ or Website*/ or Webpage*/ or Web interface/ or Ios/ or Android/ or 
Electronic mail/ or Email*/ or Short message service*/ or SMS/ or Text messag*/ or Multimedia/ 
or Multimedia message*/ or Mobile application*/ or Mobile APP*/ or Electronic application*/ or 
App/ or Apps/ or Personal digital assistant*/ or Communications media/ or Whatsapp/ or Skype/ 
or Social media/ or Podcast*/ or Online education/ or Online training/ or Educational technology/ 
or Programmed instruction*/ or Self-help device*/ or Assistive device*/ or Assisted device*/ or 
Serious gam*/ or Wearable*/ or Computer simulation*/ or Virtual/ or Virtual reality/ or Augmented 
reality/ or Computer-assisted therapy/ or Computer-assisted instruction*/ or Computer-assisted 
diagnos*/ or Domotic*/ or electronic health record*.ti,ab,kw.

4 Develop*/ or Implement*/ or Design*/ or Creat* NOT Design:.ti,ab,kw
5 Search: (#1) AND (#2 OR #3) AND (#4)
6 limit 5 to (english language and yr=”1995 -Current”)
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3. Database: APA PsycInfo
Search Strategy:

# Searches
1 (exp *intellectual development disorder/ or *delayed development/ or *developmental 

disabilities/ or *learning disabilities/ or *cognitive impairment/ or (intellectual disab* or 
intellectually disab* or learning disab* or developmental disab* or developmentally disab* or 
mental disab* or mentally disab* or mental retard* or mentally retard* or mental handicap* 
or mentally handicap* or mental deficien* or mentally deficien* or mental impair* or mentally 
impair*).ti,ab,id.) not (dement* or alzheimer* or parkinson or psychiatr* or injur*).ti

2 exp assistive technology/ or exp human technology interaction/ or exp “information and 
communication technology”/ or exp communication systems/ or exp telemedicine/ or exp 
computer assisted therapy/ or exp electronic health services/ or exp online therapy/ or exp 
teleconferencing/ or exp teleconsultation/ or exp telepsychiatry/ or exp telepsychology/ or exp 
telerehabilitation/ or exp computer applications/ or exp computer mediated communication/ or 
exp digital interventions/ or exp health care services/ or exp health knowledge/ or exp internet/ 
or exp telecommunications media/ or exp videoconferencing/ or exp mobile phones/ or exp 
mobile devices/ or exp telephone systems/ or exp smartphones/ or exp mobile applications/ 
or exp mobile application/ or exp wireless technologies/ or exp online therapy/ or exp mobile 
health/ or exp microcomputers/ or exp multimedia/ or exp communications media/ or exp 
audiovisual communications media/ or exp text messaging/ or exp electronic communication/ 
or exp electronic health records/ or exp Computer Software/ or exp Virtual Reality/ or exp 
augmented reality/ or exp virtual reality exposure therapy/ or exp social media/ or exp tablet 
computers/ or exp distance education/ or programmed instruction/ or computer assisted 
instruction/ or exp Computer Assisted Therapy/ or exp Computer Assisted Diagnosis/ or exp 
Websites/ or wearable devices/ or mobile technology/ or digital technology/ or simulation/ 
or computer simulation/ or simulation games.mp. [mp=title, abstract, heading word, table of 
contents, key concepts, original title, tests & measures, mesh]

3 (Develop*/ or Implement*/ or Design*/ or Creat*.mp.) not Design:.ti,ab,id.
4 S1 AND S2 AND S3
5 Limit 4 to (english language and yr=”1995-Current”)

4. Database: CINAHL 
Search Strategy:

# Searches
S1 (MH “Mentally Disabled Persons”) OR (MH “Developmental Disabilities”) OR (MH “Intellectual 

Disability+”) OR (MH “Learning Disorders”) OR TI (“intellectual disab*” OR “intellectually disab*” 
OR “learning disab*” OR “developmental disab*” OR “developmentally disab*” OR “mental 
disab*” OR “mentally disab*” OR “mental retard*” OR “mentally retard*” OR “mental handicap*” 
OR “mentally handicap*” OR “mental deficien*” OR “mentally deficien*” or “mental impair*” OR 
“mentally impair*”) OR AB (“intellectual disab*” OR “intellectually disab*” OR “learning disab*” OR 
“developmental disab*” OR “developmentally disab*” OR “mental disab*” OR “mentally disab*” OR 
“mental retard*” OR “mentally retard*” OR “mental handicap*” OR “mentally handicap*” OR “mental 
deficien*” OR “mentally deficien*” or “mental impair*” OR “mentally impair*”) NOT TI (dement* or 
alzheimer* or parkinson or psychiatr* or injur*)
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# Searches
S2 (MH “Telecommunications+”) OR (MH “Telehealth+”)  OR (MH “Telerehabilitation”) OR (MH 

“Internet+”) OR (MH “Social Media+”) OR (MH “World Wide Web+”) OR (MH “Educational 
Technology”) OR (MH “Assistive Technology”) OR (MH “Programmed Instruction+”) OR (MH 
“Computer Assisted Instruction”) OR (MH “Computers and Computerization+”)  OR (MH “User-
Computer Interface+”) OR (MH “Cellular Phone+”) OR (MH “Text Messaging+”) OR (MH “Online 
Systems”) OR (MH “Assistive Technology Devices+”) OR (MH “Information Technology+”) OR (MH 
“Electronic Health Records+”) OR (MH “Wearable Sensors+”)

S3 TI (“Computers and Computerization” OR “Educational Technology” OR “Telehealth” OR “eHealth” 
OR “Teleconferencing” OR “Internet” OR “Telemedicine” OR “Telenursing” OR “Telepsychiatry” 
OR “Telenutrition” OR “Teledentistry” OR “Telerehabilitation” OR “Telecommunications” OR 
“Communications Media” OR “Email” OR “Interactive Voice Response Systems” OR “Telephone” 
OR “Text Messaging” OR “Videoconferencing” OR “Wireless Communications” OR “Electronic 
Health Records” OR “Patient Portals” OR “Mobile Health Units” OR “Remote Consultation” OR 
“Software” OR “Mobile Applications” OR “Multimedia” OR “Webcasts” OR “Virtual Reality” OR 
“Virtual Reality Exposure Therapy” OR “Augmented Reality” OR “Computer Simulation” OR “Text 
Messaging” OR “Instant Messaging” OR “Smartphone” OR “Computers, Hand-Held” OR “Computers, 
Portable” OR “Microcomputes” OR “Social Media” OR “Cellular Phone” OR “Digitizers” OR “Voice 
Recognition Systems” OR “Keyboards” OR “Mouse Computer” OR “Scanners” OR “Computer Input 
Devices” OR “Online Education” OR “Programmed Instruction” OR “Computer Assisted Instruction” 
OR “Online Systems” OR “Therapy, Computer Assisted” OR “Diagnosis, Computer Assisted” OR 
“Assistive Technology Devices” OR “Ambulation Aids” OR “Communication Aids for Disabled” OR 
“Wearable Sensors” OR “Accelerometers” OR “Smart Glasses” OR “User-Computer Interface” OR 
“World Wide Web Applications” OR “Website Development” OR “Video Games” OR “Games”) OR 
AB (“Computers and Computerization” OR “Educational Technology” OR “Telehealth” OR “eHealth” 
OR “Teleconferencing” OR “Internet” OR “Telemedicine” OR “Telenursing” OR “Telepsychiatry” 
OR “Telenutrition” OR “Teledentistry” OR “Telerehabilitation” OR “Telecommunications” OR 
“Communications Media” OR “Email” OR “Interactive Voice Response Systems” OR “Telephone” OR 
“Text Messaging” OR “Videoconferencing” OR “Wireless Communications” OR “Electronic Health 
Records” OR “Patient Portals” OR “Mobile Health Units” OR “Remote Consultation” OR “Software” 
OR “Mobile Applications” OR “Multimedia” OR “Webcasts” OR “Virtual Reality” OR “Virtual Reality 
Exposure Therapy” OR “Augmented Reality” OR “Computer Simulation” OR “Text Messaging” OR 
“Instant Messaging” OR “Smartphone” OR “Computers, Hand-Held” OR “Computers, Portable” OR 
“Microcomputers” OR “Social Media” OR “Cellular Phone” OR “Digitizers” OR “Voice Recognition 
Systems” OR “Keyboards” OR “Mouse Computer” OR “Scanners” OR “Computer Input Devices” OR 
“Online Education” OR “Programmed Instruction” OR “Computer Assisted Instruction” OR “Online 
Systems” OR “Therapy, Computer Assisted” OR “Diagnosis, Computer Assisted” OR “Assistive 
Technology Devices” OR “Ambulation Aids” OR “Communication Aids for Disabled” OR “Wearable 
Sensors” OR “Accelerometers” OR “Smart Glasses” OR “User-Computer Interface” OR “World Wide 
Web Applications” OR “Website Development” OR “Video Games” OR “Games”)

S4 TI ((Develop*) OR (Implement*) OR (Design*) OR (Creat*) NOT (Design:)) OR AB ((Develop*) OR 
(Implement*) OR (Design*) OR (Creat*) NOT (Design:))

S5 S1 AND (S2 OR S3) AND S4
S6 Limiters - Published Date: 19950101-20211231

Narrow by Language: - dutch/flemish
Narrow by Language: - english
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5. Database: Cochrane Library 
Search Strategy:

# Searches
1 ([mh “Intellectual Disability”] OR [mh “Learning Disabilities”] OR [mh “Developmental Disabilities”] 

OR [mh “Cognitive Dysfunction”] OR Intellectual NEXT disab* OR Intellectually NEXT disab* OR 
Learning NEXT disab* OR Developmental NEXT disab* OR Developmentally NEXT disab* OR 
Mental NEXT disab* OR Mentally NEXT disab* OR Mental NEXT retard* OR Mentally NEXT retard* 
OR Mental NEXT handicap* OR Mentally NEXT handicap* OR Mental NEXT deficien* OR Mentally 
NEXT deficien* or mental NEXT impair* OR mentally NEXT impair*):ti,ab,kw NOT (dement* or 
alzheimer* or parkinson or psychiatr* or injur*):ti

2 (eHealth OR “Electronic health” OR “Electronic healthcare record” OR Telehealth OR Telemedicine 
OR Tele-medicine OR Telepractice OR Mhealth OR Etherap* OR E-therap* OR “Mobile health” 
OR Ereferral* OR “Electronic referral” OR “Electronic referrals” OR Eprescri* OR Teleconsult* OR 
Telenursing OR “Digital health” OR Software OR Telecommunication* OR Tele-communication* OR 
“Remote consultation” OR “Remote consultations” OR Podcast* OR Virtual OR “Virtual reality” OR 
“Virtual reality therapy” OR SMS OR App* OR Application* OR “Short message service” OR “Short 
message services” OR “Text message” OR “Text messages” OR “Text messaging” OR “Multimedia 
message” OR “Multimedia messages” OR Email* OR “Social media” OR Mobile OR “Cell phone” OR 
“Cell phones” OR Smartphone* OR Ios OR Android OR Ipad* OR Iphone* OR Tablet* OR Computer* 
OR Microcomputer* OR “Online education” OR “Online training” OR “Personal digital assistant” OR 
Internet OR “Communications media” OR “Programmed instruction” OR “Programmed instructions” 
OR Handheld* OR “Mobile application” OR “Mobile applications” OR “Mobile app” OR “Mobile apps” 
OR “Electronic application” OR “Electronic applications” OR “Electronic app” OR “Online system” OR 
“Online systems” OR “Computer-assisted instruction” OR “Self-help device” OR “Self-help devices” 
OR “Assistive device” OR “Assistive devices” OR “Assisted device” OR “Assisted devices” OR Telecare 
OR Telemonitoring OR Wearable*):ti,ab,kw

3 ((Develop* OR Implement* OR Design* OR Creat*) NOT (Design:)):ti,ab,kw
4 (#1) AND (#2) AND (#3)
5 “#4 - (#1) AND (#2) AND (#3)” with Cochrane Library publication date Between Jan 1995 and Jun 

2021

6. Database(s): Web of Science
Search Strategy:

# Searches
1 TOPIC: (“Intellectual disab*” OR “Intellectually disab*” OR “Learning disab*” OR “Developmental 

disab*” OR “Developmentally disab*” OR “Mental disab*” OR “Mentally disab*” OR “Mental retard*” 
OR “Mentally retard*” OR “Mental handicap*” OR “Mentally handicap*” OR “Mental deficien*” OR 
“Mentally deficien*” or “mental impair*” OR “mentally impair*”) NOT TITLE: (dement* or alzheimer* 
or parkinson or psychiatr* or injur*)
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# Searches
2 (eHealth OR e-health OR “Electronic health” OR Telehealth OR Tele-health OR Telemedicine OR 

Tele-medicine OR Telepractice OR Tele-practice OR Mhealth OR M-health OR Etherap* OR E-therap* 
OR “Electronic therap*” OR “Mobile health” OR Ereferral* OR E-referral* OR “Electronic referral*” OR 
Eprescri* OR E-prescri* OR Teleconsult* OR Tele-consult* OR Telenursing OR Tele-nursing OR “Digital 
health” OR Digihealth OR Software OR Telecommunication* OR Tele-communication* OR “Remote 
consultation*” OR Podcast* OR Virtual OR “Virtual reality” OR SMS OR app OR Apps OR “Short message 
service*” OR “Text messag*” OR “Multimedia message*” OR Facebook OR Email* OR “Social media” 
OR Mobile OR “Cell phone*” OR Smartphone* OR Ios OR Android OR Ipad* OR Iphone* OR Tablet* OR 
Computer* OR “Online education” OR “Online training” OR “Personal digital assistant*” OR Internet 
OR “Communications media” OR “Programmed instruction*” OR Computers OR Handheld OR “Mobile 
application*” OR “Electronic application*” OR “Cell phones” OR “Online system*” OR “Computer-assisted 
instruction*” OR “Computer-assisted diagnos*” OR “Self-help device*” OR “Assistive device*” OR “Assisted 
device*” OR Telecare OR Tele-care OR Telemonitoring OR Tele-monitoring)

3 (Develop* OR Implement* OR Design* OR Creat*) 
4 (S1 AND S2 AND S3)
5 S4 AND 1995-2021 AND English

7. Database: Google Scholar 
Search Strategy:

# Searches
1 “Intellectual disability” “eHealth development”
2 “Intellectual disability” “eHealth implementation”
3 “learning disability” “eHealth development” 
4 “learning disability” “eHealth implementation” 
5 “developmental disability” “eHealth development” 
6 “mental disability” “eHealth implementation” 
7 “mentally disabled” “eHealth development”
8 “mentally disabled” “eHealth implementation”
9 “mentally handicapped” “eHealth development”
10 “mental impairment” “eHealth implementation”
11 “cognitive impairment” “eHealth development”
12 “cognitive impairment” “eHealth implementation”
13 “intellectual disability” “e-Health development”
14 “intellectual disability” “e-Health implementation”
15 “learning disability” “e-Health implementation”
16 “learning disability” “e-Health development”
17 “developmental disability” “e-Health development”
18 “developmental disability” “e-Health implementation” 
19 “mental disability” “e-Health implementation”
20 “mental disability” “e-Health development”
21 “mentally disabled” “e-Health development”
22 “mental impairment” “e-Health development”
23 “cognitive impairment” “e-Health implementation” (2)
24 “cognitive impairment” “e-Health development”
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# Searches
25 “Intellectual disability” “Telehealth development” (3)
26 “Intellectual disability” “Telehealth implementation”
27 “learning disability” “Telehealth development”
28 “learning disability” “Telehealth implementation”
29 “developmental disability” “Telehealth implementation”
30 “mental disability” “Telehealth development”
31 “mental disability” “Telehealth implementation”
32 “mentally disabled” “Telehealth development”
33 “mentally disabled” “Telehealth implementation”
34 “mental impairment” “Telehealth development”
35 “mental impairment” “Telehealth implementation”
36 “cognitive impairment” “Telehealth development”
37 “cognitive impairment” “Telehealth implementation”
38 “Intellectual disability” “Telemedicine development”
39 “Intellectual disability” “Telemedicine implementation”
40 “learning disability” “Telemedicine development”
41 “learning disability” “Telemedicine implementation”
42 “developmental disability” “Telemedicine development”
43 “developmental disability” “Telemedicine implementation”
44 “mental disability” “Telemedicine implementation”
45 “mentally disabled” “Telemedicine development”
46 “mentally disabled” “Telemedicine implementation”
47 “mentally handicapped” “Telemedicine development”
48 “mentally handicapped” “Telemedicine implementation”
49 “mental impairment” “Telemedicine implementation”
50 “cognitive impairment” “Telemedicine development”
51 “cognitive impairment” “Telemedicine implementation”

8. Database: Google Scholar 
Search Strategy:

# Searches
1 “ehealth implementatie” “verstandelijke beperking” filetype:pdf
2 “e-health implementatie” “verstandelijke beperking” filetype:docx
3 “ehealth ontwikkeling” “verstandelijke beperking” filetype:pdf
4 “e-health ontwikkeling” “verstandelijke beperking” filetype:docx
5 “telehealth implementatie “verstandelijke beperking” filetype:pdf
6 “telehealth implementatie “verstandelijke beperking” filetype:docx 
7 “telehealth ontwikkeling “verstandelijke beperking” filetype:pdf
8 “telehealth ontwikkeling “verstandelijke beperking” filetype:docx
9 “telemedicine implementatie “verstandelijke beperking” filetype:pdf
10 “telemedicine implementatie “verstandelijke beperking” filetype:docx
11 “telemedicine ontwikkeling “verstandelijke beperking” filetype:pdf
12 “telemedicine ontwikkeling “verstandelijke beperking” filetype:docx
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9. Terms for grey literature (Dutch)

Verstandelijke beperking eHealth Design, ontwikkeling & implementatie
Verstandelijk beperkt e-Health Ontwikkelen
Verstandelijk gehandicapt Electronic health Ontwikkeld
Verstandelijke handicap Telehealth Implementatie
Verstandelijke ontwikkelingsstoornis Tele-health Implementeren
Geestelijke handicap Telemedicine Implementeert
Geestelijk gehandicapt Tele-medicine Design
Geestelijk beperkt Telepractice Creatie
Intellectuele beperking Tele-practice Creëert
Intellectueel beperkt Telecare Creëren 
Intellectueel gehandicapt Tele-care
Intellectuele handicap Telemonitoring
Intellectuele stoornis Tele-monitoring
Mentale handicap Telenursing
Mentale retardatie Tele-nursing
Mentale beperking Telecommunicatie
Cognitieve beperking Tele-communcatie
Cognitieve handicap Teleconsultatie
Ontwikkelingsstoornis Tele-consultatie

Mhealth
M-health
Digital health
Wearable
Domotica
Virtual reality
Augmented reality
Serious game
App
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APPENDIX 2: DOMAINS AND COMPONENTS FOR 
DATA EXTRACTION

Domain Components Explanation
Participatory design/
research: 
Approach to design/
research attempting 
to actively involve 
all stakeholders in 
the design/research 
process to help 
ensure the result 
meets their needs 
and is usable.

Co-creation Stakeholder participation is essential. Stakeholders’ 
involvement spans the full development process. 
Stakeholders can be considered as actors that have different 
roles in the development of eHealth technologies, from 
ideation to evaluation. Through their roles in identifying 
needs, or specifying critical issues for design and 
implementation, they help to create the technology.

Multidisciplinary 
Project 
Management

Multidisciplinary project management facilitates the 
cooperation between those who are responsible for 
producing the technology (e.g. technical designers and 
health care professionals) and those who participate to 
ensure that eHealth technologies fit in with the needs and 
values (e.g. end users and health care insurers/payers).

Including 
stakeholders’ 
perspective

Different methods should be used to gather information 
from the stakeholders and context to continuously include 
their perspectives in the activities and outcomes of the 
development, implementation and evaluation of the 
technology.

Iterative process: 
Continuous 
evaluation of the 
technology needs 
to be interwoven 
with all stages in the 
development process.

Continuous 
evaluation

The created technology need to be evaluated continuously. 

Checking whether 
outcomes of 
previous phases 
are accounted for

During the whole process of development and 
implementation it should be checked whether the 
outcomes of previous phases have been accounted for in 
the current phase and that the outcomes of all phases are 
related to each other.

Value specification: 
Creating the optimum 
level of return for all 
stakeholders involved 
by identifying, 
analysing, gathering, 
and mapping their 
values. 

End users The person who in the end uses or is intended to 
ultimately use the technology.

Condition/illness The condition/illness of the end users should be clearly 
defined, also think of comorbidity, variable manifestations 
that can occur and the uncertain course of the illness/ 
condition. These factors could affect the ability to benefit 
from the technology.

Sociocultural 
factors

The sociocultural situation of the end users could affect the 
ability to benefit from the technology. By mapping the social 
or cultural factors of the end users these can be taken into 
account when developing and implementing the technology. 

Stakeholder 
identification

Anyone who affects or is affected by the technology should 
be identified. 

Stakeholder 
analysis

It should be clear what the tasks and roles of the 
stakeholders are in order to identify the key stakeholders. 
Next to the end users, other people might have to work with 
the technology. It is important to identify these people and 
what changes it will bring for them (e.g. staff, ICT & carers).

Value 
identification

By identifying the values from all involved (key-)
stakeholders, it can be clarified what the added value of the 
technology should be according to them. A value map can be 
used to prioritize and categorize the identified values. 



53

Scoping Review: Inclusive Approaches eHealth

2
Domain Components Explanation
Value proposition: 
Think about what 
kind of value the 
technology might 
generate for 
different groups of 
people. (‘Value’ can 
be financial, such 
as profit, or non-
financial, such as 
control of symptoms)

Business model By creating a business model the idea for the technology 
can be defined and easily communicated, moreover it is a 
plan for the developer on how to make profit from it. 

Supply- and 
demand model

Identify the interaction between the seller/supplier of the 
technology and the buyer/demander. The law of supply and 
demand defines the relationship between the price of the 
technology and the willingness of people to either buy or 
sell it.

Ownership The ownership of the technology needs to be accounted 
for, think of where the support of the technology embedded 
and who is accountable for the service and contact with the 
supplier.

Technological 
development and 
design: 
Think about the 
technology (e.g. 
a tool or piece of 
software), and how it 
might affect care.

Technology 
requirements

The identified stakeholder values should be translated 
into specific technological requirement, including material 
properties, that state what is required from the technology. 

Prototyping (lo-fi 
& hi-fi)

Both low-fidelity and high-fidelity prototypes of the 
technology have to be developed, so they can be tested 
before further development. 

Usability tests Usability tests of the prototypes have to be conducted 
with end users, experts and possibly other involved (key-)
stakeholders. These usability tests provide input on further 
development of the technology and what knowledge is 
needed for use. 

Organisation: 
Think about the 
(healthcare) 
organisation and 
what changes are 
needed and what 
changes for them 
after the technology 
is introduced. 

Capacity and 
readiness to 
innovate

The organisation’s capacity and readiness to take on 
technological innovations. Think of the ICT structure and 
acceptance of staff. 

Nature of 
adoption- and or 
funding decision

The organisation has to commission/purchase the 
technology. Is there a department that deals with this, who 
has to approve the purchase?

Change in 
organisational 
routines

The work needed to plan, implement and monitor change 
should be identified to be able to change existing 
organisational routines. 

External context: 
Conditions that could 
complicate adoption 
and spread of the 
technology.

Political/policy 
context

What is the political context towards the technology? How 
does this influence development or implementation?

Regulatory/legal 
issues

Are there any legal issues concerning the technology? How 
can these legal issues be addressed?

Professional 
bodies

A professional body is an organisation with individual 
members practicing a profession or occupation in which 
the organisation maintains an oversight of the knowledge, 
skills, conduct and practice of that profession or occupation. 
What is the attitude of the professional bodies and patient 
organisations towards the technology?

Interorganisational 
networking

Introduction of the technology/innovation could be 
threatened by external changes that impact on the 
organisation, those changes should be identified and 
addressed. 
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Domain Components Explanation
Implementation: 
A plan with a set 
of conditions or 
activities designed 
to put into action 
to start to use 
a technology in 
practice. 

Implementation 
accounted for from 
start

The conditions for implementation should be taken 
into account from the start of the project. Potential 
implementation issues such as limited resources (e.g. time 
and money) or personal drawbacks (e.g. motivation and 
anxieties) should be identified. 

Determine 
activities for 
implementation 
plan

Determine concrete activities to implement the technology 
in practice. Think of appointing ambassadors and giving 
presentations. Using the business model, input of the 
stakeholders and implementation theory (in this the 
NASSS framework) to create a plan to make sure that the 
technology is introduced and used in practice in the long 
term.

Evaluation: 
Understanding the 
relative benefits 
and costs of the 
technology in context 
of the proposed 
implementation. 

Determine impact 
on context and 
stakeholders 

The impact of the technology on the context and 
stakeholders should be determined, based on the values 
from the stakeholders and value proposition.

Analyse uptake of 
technology

The uptake of the technology should be analysed in terms 
of adoption or use of the technology by predetermined 
users and implementation, and use within the intended 
context.
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ABSTRACT 
Background: There are diverse general guidelines about improving the accessibility of digital  

platforms. Literature is scarce on the specific elements that make digital  platforms accessible 

and inclusive for individuals with mild intellectual disability (MID) or low literacy (LL). 

Objective: This study investigated key design elements crucial for individuals with MID or LL 

that enable their access to and participation in digital  platforms.

Methods: We applied a user-sensitive inclusive research approach to re-design and implement 

the digital research platform ‘I co-research’ for individuals with MID or LL. Qualitative data 

were gathered through semi-structured interviews and usability tests. 

Results: Apart from general design characteristics such as clarity, readability, comprehensibility, 

and intuitive design our results showed specific elements for creating an inclusive digital 

environment. Crucial design elements for an inclusive digital environment included the use 

of recognizable and suitable well-designed visuals that align with and reflect the diversity 

in society, and comprehensible naming of the platform to enhance the findability. The 

importance of an accessible onboarding process and intuitive navigation features including 

read-aloud and read-along functionalities also emerged. 

Conclusions: In conclusion, employing a user-sensitive inclusive research approach for the 

re-design of a digital research platform enabled the identification of design characteristics 

and elements specifically important for people with MID or LL to enhance accessibility and 

usability. By integrating participatory methodologies and incorporating these key design 

elements, digital platforms can be tailored to meet the diverse needs of individuals with MID 

or LL facilitating greater inclusion and participation in digital research. 

Keywords: digital platforms; accessible technology; mild intellectual disabilities; low literacy; 

inclusive design; public health
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INTRODUCTION
People with intellectual disabilities (ID) or low literacy (LL) form a large proportion of people 

in the Netherlands: an estimated 4 to 8% of the Dutch population have a borderline to 

mild ID (MID), and approximately 19% of the population over 16 years old (i.e., 2.5 million 

people) have limited reading, writing, or numeracy skills [1-3]. Although people with MID 

and LL have distinct cognitive and literacy characteristics and the causes of MID and LL vary, 

both subpopulations face functional difficulties in acquiring and comprehending (digital) 

information because of low information management thresholds, limited reading ability or 

comprehension, or reduced visual acuity [4, 5]. Research has demonstrated that either having 

MID or LL is associated with low health literacy, leading to suboptimal healthcare, poor 

health outcomes, and health disparities [3, 5-8]. 

Accurate health data about both subpopulations are lacking because they are often 

underrepresented in (public) health and scientific research, limiting efforts to address 

health inequities [5, 9, 10]. They have been excluded from research because study designs 

and technology are not adapted to their cognitive levels or (digital) literacy skills [11-14]. 

For example, digital platforms often have complex interfaces and use difficult language, 

and consequently many people refrain from using it. Therefore, there is need for improved 

accessibility of research methods and techniques to engage these subpopulations and enable 

better representation of these populations in research [5, 10, 14]. As both subpopulations 

face similar problems in using digital environments, this study addressed the needs for 

individuals with cognitive or literacy-related challenges concurrently. We used participatory 

and inclusive methods to address the knowledge gaps in previous studies on digital 

accessibility for these marginalized groups [15-17].

There are diverse guidelines about improving the accessibility of information provision and 

technology [3, 18-22] as well as inclusive design frameworks that emphasize the importance 

of adapting digital platforms to meet the needs of diverse user groups. For example, 

Universal Design [23], Design for All [24], and the World Wide Web Consortiums (W3C) of the 

Web Content Accessibility Guidelines (WCAG) [25]. These guidelines and frameworks provide 

principles for simplifying content, improving navigation, and incorporating multimodal 

feedback [26, 27]. Specific design elements are addressed, referring to  interface features such 

as navigation structures and text presentation to enhance the accessibility and usability of 

digital platforms for users with diverse cognitive and literacy needs. For example, it is advised 

to address specific design elements referring to simplify text and use plain language (e.g., by 

avoiding jargon) [28] or use visual aids alongside the text (e.g., icons, illustrations, symbols, 

or drawings) [29]. While useful as a foundation, they provide limited guidance on how to 

specifically design for highly heterogeneous user populations, such as people with MID or LL. 
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They are too generic and deemed to have ‘common sense validity’ in their recommendations 

about paying attention to content, format, information use, and how the use of information is 

supported [26]. So, despite these recommendations, little is known about how specific design 

elements in such guidelines effectively ensure accessibility for individuals with MID or LL 

[26, 27]. To address this gap, our study uses an user-sensitive inclusive design, stemming 

from user-centered design methodologies [30], placing marginalized groups at the core of 

the design process and adopting tailored methods to capture their specific needs [31, 32].

User- or human-centered designs and approaches have been widely applied in healthcare (e.g., 

CeHRes Roadmap & Design Thinking) to develop and implement information provision and 

technology or to evaluate prior development processes [33-35]. These approaches prioritize 

end-user experiences through collaborative interdisciplinary teams and follow an iterative 

process, using rapid prototyping and feedback loops to refine solutions [35]. By collaborating 

with participants like people with MID or LL as intended end-users, specific elements 

contributing to accessibility and usability can be identified more rigorously. Meaningful 

participation by the target audience as participants, co-designers, or co-researchers are 

essential at all stages of the design and research process [26, 36, 37]. This approach enhances 

traditional user-centered design by enabling more meaningful participation of diverse end-

users in the development process. However, conventional research methods, which often rely 

on verbal communication (e.g., in single interviews or brainstorming in focus groups) about 

abstract concepts, may be insufficient for obtaining a full understanding of their needs [38, 

39]. Using realistic-like situations – for example, having group discussions using a theatre 

form or providing feedback on multiple mock-ups and prototypes – enables participants to 

conceptualize and reason their actions or preferences because they can identify and empathize 

with reality [39-41]. Therefore, participatory methods with flexible and adaptive approaches 

have been demonstrated to be well-suited to placing the participants and co-researchers at 

the center of the design or research process [14, 42-44]. Previous studies indicate that after 

the design process, the focus often shifts to (cost-)effectiveness, impact, or uptake, while 

follow-up on the design process during implementation with key stakeholders receives 

less attention [45]. Given that practical use insights gathered during this implementation 

phase remain valuable for future development [35], this study employed a user-sensitive 

inclusive research approach to re-design and implement a digital research platform taking 

into account the highly characteristic skills and competences of individuals with MID or LL. 

By applying this inclusive approach as the foundation of our research, we aimed to generate 

evidence-based findings that enhance digital accessibility and usability for individuals with 

MID or LL, with the following research question: Which design characteristics and elements 

for enhancing accessibility and usability are crucial in the development and implementation 

of digital (research) platforms according to people with MID or LL skills? 
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METHODS
Study design and setting
The study applied a user-sensitive inclusive research approach to re-design and implement 

the digital  platform ‘I co-research’ for individuals with MID or LL. Qualitative data were 

gathered through semi-structured interviews and usability tests. ‘I co-research’ is an 

inclusive digital citizen science research platform that researchers can use to co-create and 

disseminate questionnaires. Including the perspectives and experiences of the participants 

themselves provides the researchers with an opportunity to broaden their perspective within 

the research topic. 

Fig. 3.1 shows a timeline representing the re-design and implementation process, together 

with the goal of the steps, the methods used, and the participants in each step. In the first 

three steps, the platform was re-designed, using the Design Thinking method, to ensure 

greater accessibility and usability for people with MID or LL, allowing additional iterations 

to further develop existing platform components. In the second three steps, the platform 

was implemented for a national study to research the impact of the COVID-19 measures on 

the mental health of people with MID or LL [46]. The re-design and implementation were 

reviewed by the institutional review board for ethical approval (2020-6541 and 2020-7033). 

Qualitative data were gathered during the re-design process (steps 1–3) through semi-

structured interviews about exemplar websites, walk-throughs, and usability tests with 

mock-ups and prototypes. The ‘I co-research’ followed the stages of Design Thinking re-

design process and was conducted by a multidisciplinary team comprised of a researcher, 

a co-researcher with MID, a social designer, and a software developer. Co-researchers are 

persons with a mild intellectual disability that serve as researchers alongside those with 

academic training, to add value to research through the sharing of their lived experiences 

[47, 48]. The co-researcher’s involvement as a project team member consisted of providing 

input on design and study methods, the informed consent procedure and of attending 

meetings with the social designer to help translate the findings from the feedback sessions 

into viable solutions. All interviews and co-design sessions of this phase were conducted 

online due to COVID-19 restrictions. Video conferencing tools were used, and the platform 

prototypes were shared through screen-sharing features allowing participants to explore 

and provide feedback. The research team provided technical assistance when needed to 

ensure participants could engage fully despite the remote format.

The implementation (steps 4–6) was conducted around the use of the ‘I co-research’ platform 

in the ‘COVID-19 Monitor Study’ administered by the municipal health service (GGD) as an 

accessible equivalent of the national COVID-19 survey. The adapted version of the national 
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survey ensured that individuals with MID or LL could participate on equal terms [46]. With 

strict pandemic restrictions and the urgent need for rapid data collection within the target 

group, the ‘I co-research’ platform proved suitable for this study. However, the participants 

did not have the option to provide questions themselves, as this questionnaire was not open. 

After the COVID restrictions were lifted, face-to-face feedback sessions about the usability of 

the platform were organized between October 2020 and December 2021.

Figure 3.1 Timeline of the ‘I co-research’ re-design and implementation process.
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Participants
Participants were recruited via the network of the Academic Collaborative Stronger on your 

own feet, which is a collaboration between the Radboud university medical center and seven 

care provider organizations for people with ID [49]. The care organizations provide help and/

or care for people with MID. The inclusion criteria for the re-design phase were individuals 

aged ≥16 years, residing in the Netherlands, with a MID. Their MID was determined by the 

organization where they were recruited, and all participants had difficulties in reading and 

writing. Each participant received an information letter and provided informed consent via 

a MID-friendly consent form. Both documents were co-developed with a co-researcher with 

MID, incorporating simplified text, graphic support, large fonts, and increased white space.

Fourteen individuals with MID participated in the re-design phase of the digital citizen 

science research platform ‘I-co-research’ (Fig. 3.1, steps 1–3). Two participants were included 

in their role as a co-researcher with a MID. Seven participants were included via the 

organization they receive care from. The remaining five participants were involved from a 

consultancy firm specialized in supporting the development of digital healthcare innovation 

and involving the target group. Table 3.1 shows the demographics of the participants in 

the re-design phase. Most participants could participate independently (n=9); some needed 

assistance from family members (n=3) or a remote coach who joined digitally (n=2).

Table 3.1 Demographics of the participants in the re-design phase

Phase Empathize and Define Ideate and Prototype Test
Round 1 2 3 1 2 1 2 Int.
Gender Male N=6 N=5 N=4 N=3 N=3 N=3 N=2 N=4

Female N=7 N=7 N=4 N=3 N=3 N=1 N=4 N=4
Age range 30-50 30-50 32-42 30-50 30-50 35-42 30-50 30-50

For the implementation phase, secondary data from the COVID-19 monitor study was used 

[46, 50]. Participants with MID or LL skills were recruited through various organizations 

that specifically target or work with these subpopulations, including advocacy groups, care 

facilities, language education organizations, libraries, social workplaces, and the Dutch center 

of expertise on health disparities ‘Pharos’ [46]. Control questions to assess participants’ 

literacy or intellectual abilities were not administered because it was considered potentially 

too sensitive for participants and might have posed ethical concerns. Specific details 

regarding the recruitment process of our secondary data can be found elsewhere [46, 50]. 

The recruitment process resulted in a panel of 26 people with diverse ages and genders 

consisting of four people with MID or LL skills, fourteen experts by experience (i.e., someone 
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with lived experience of MID or LL, trained to support peers in research and data collection 

processes [51]) and twelve professionals supporting these groups, who evaluated and tested 

the broader implementation of the COVID-19 health monitor within the platform [46] (Fig. 

3.1, steps 4–6). The primary aim of the COVID-19 health monitor study was  to administer an 

accessible COVID-19 questionnaire, therefore no demographic information about the panel 

that pre-tested the accessibility of the platform and questionnaire was collected. 

Study procedure 

Empathize and Define

The two re-design phases – empathize and define – aimed to identify the challenges, 

preferences, and needs of people with MID in using a digital platform. Data were collected by 

interviewing the participants individually or in pairs in three successive rounds (Fig. 3.1, step 

1). In the first two sessions, six existing websites were discussed to facilitate the interview 

conversations and gather participant feedback on design elements (see Appendix A for the 

interview guide). Five websites were selected based on their application of accessibility 

guidelines relevant to people with MID (e.g., readability and clear navigation), while one was 

intentionally chosen for its lack of accessibility to stimulate critical discussion (see Appendix 

B for a detailed description of the websites). During both interview sessions, the researcher 

showed the websites one at a time while asking questions such as: ‘What do you like about 

this?’ and ‘What do you dislike?.’ The participants were free to determine the direction and 

flow of the interview topics to ensure that an open perspective was created based on their 

own views. Having discussed the website from this open perspective, the researcher, taking 

existing accessibility guidelines into account , asked open questions about elements that 

the participants had not mentioned. In the third interview round, participants shared their 

opinion and preference on various types of answering categories such as grading, stars, and 

smileys (see Appendix A). 

To ensure the data collection process was accessible for participants with MID, several 

adjustments were made. In collaboration with the co-researchers, the questions were carefully 

formulated in simple language, and additional explanations were provided as needed to 

avoid misunderstandings. Questions were asked verbally and supported with visual aids, 

such as screenshots and pictograms of the websites. Complex terminology was avoided, and 

interviews were conducted at a relaxed pace, allowing sufficient time for breaks. Participants 

could take part individually or in pairs, creating a safe and comfortable environment where 

they felt more confident sharing their opinions. 
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Ideate and Prototype

During the ideate and prototype phases, six meetings took place with the social designer (Fig. 

3.1, step 2). The social designer translated the findings and appropriate elements that emerged 

from the empathize and define phase into low fidelity prototypes. The low-fidelity prototypes 

were interactive, clickable online versions of the platform, enabling participants to explore and 

provide feedback on key functionalities and design elements. Feedback was gathered through 

guided walkthrough sessions with the researcher and social designer where participants 

interacted with the clickable prototypes while responding to open-ended prompts such as: 

“How easy is it to find what you are looking for?”, “What do you think of this page’s layout?”, 

and “What would you change to make this clearer or easier to use?”. This feedback was used to 

revise the low fidelity prototypes until a high-fidelity prototype was created for final testing. 

During these sessions, visual and physical aids were utilized, including printed prototypes 

and schematic representations of design concepts. Participants provided feedback by pointing 

out or directly interacting with elements, making the process more intuitive. Sessions were 

interactive and tailored to the pace and abilities of the participants. 

Test

Feedback from two usability test rounds conducted with the high-fidelity prototype led to 

design improvements and additional platform revisions (Fig. 3.1, step 3). During the test 

sessions, participants were asked to perform specific tasks such as navigating the platform, 

locating information, and completing various response formats, including multiple-choice 

questions, smiley scales, and star ratings. This allowed the research team to evaluate the 

platform’s usability, navigation structure, and overall functionality. At the end of the iterative 

process, an evaluation was conducted. Feedback about usability were gathered using a 

think-aloud procedure, where participants shared their thoughts aloud while completing 

tasks, to explore areas where they encountered difficulties. These guided walkthroughs were 

conducted alongside usability testing. During these sessions, the researcher systematically 

reviewed all platform sections with participants, ensuring that no features were overlooked. 

Participants were encouraged to ask questions, share spontaneous feedback, and highlight 

unclear or challenging sections. 

Accessibility was ensured during the test phase by using intuitive visual tools like smileys 

and star ratings to simplify the evaluation process. Questions and forms were explained in 

plain language to accommodate participants with reading difficulties. Sufficient time was 

provided for participants to share their feedback, which was carefully documented for further 

design iterations.
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Implementation

During the implementation phase (Fig. 3.1, steps 4–6), cognitive interviews were conducted 

with members of the COVID-19 panel with MID or LL. These interviews incorporated usability 

testing elements, evaluating the platform’s language, questionnaire content, navigation, and 

interactive features. Participants engaged with a clickable high-fidelity prototype, completing 

tasks such as navigating the platform, locating specific sections, understanding instructions, 

and interacting with response formats like smiley scales and multiple-choice questions. A 

think-aloud approach was employed, where participants verbalized their thoughts while 

performing tasks, providing real-time insights into usability challenges. These sessions also 

included cognitive interviews to explore clarity, design appeal, and additional feedback [52]. 

The primary aim of the cognitive interviews was to gather substantive input from people 

with MID or LL and relevant professionals on aspects such as question routing, clarity, and 

overall platform usability. Based on this feedback, platform functionalities and questionnaire 

components were refined iteratively to enhance accessibility and usability before formal 

implementation rounds began. During the implementation process, the platform’s language 

and questionnaire items were further adjusted before each of the three survey rounds in 

collaboration with experts-by-experience. Documentation was systematically maintained 

through interim evaluation summaries, final reports, meeting notes, and (email) conversation 

records, ensuring continuous improvement based on real-world use and expert input.

Data analysis
The data from the platform re-design process were analyzed using thematic analysis to 

discern and analyze patterns in the data [53]. The qualitative analysis software ATLAS.ti 

(version 9.1.6) was used to conduct the analysis in several steps. This allowed the data from 

the re-design process to be supplemented with data from the implementation. The data 

from the re-design phase provided rich information that was complemented by the data 

from the implementation phase as the iterative steps of the re-design and implementation 

process built on each other, resulting in decreasing feedback throughout. Moreover, the focus 

was not on when design characteristics and elements emerged in the process, but rather on 

identifying which, and understanding why they were mentioned.

First, the researchers read the transcripts of the three first-step interview rounds to familiarize 

themselves with the data and relevant sections of the transcripts. Second, the main author (JvC) 

and two research assistants (MB & CP) applied open coding to the transcripts from the first 

interview round. Relevant quotes and codes that focused on insights into design elements were 

identified in line with the aim of this study. Third, the quotes and codes were regularly discussed 

within the research team, including the co-researcher (JvC, KB & AvdC). This resulted in a 
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coding structure that was subsequently applied by one researcher (JvC) to the transcripts from 

the second interview round. Fourth, the research team’s main authors (JvC, KB & JN) regularly 

discussed the coded data to identify overlap and connections between the codes. Fifth, the 

codes were clustered into broader themes relating to the research question, identifying design 

elements within each main theme. Sixth, the final coding structure was applied to the round-

three interviews, and all remaining data from the second and the third step were analyzed 

similarly by the main author (JvC). For the analysis of the documents from the implementation 

phase, a rapid coding approach [54, 55] was adopted based on the coding structure identified 

from the re-design phase. Data from the implementation phase were analyzed by the first 

author (JvC) and discussed with the full research team until al transcripts were coded (Table 

3.2). Lastly, the codes were clustered into groups, resulting in three overarching main themes, 

representing design characteristics: 1) clarity and readability, 2) comprehensibility, 3) intuitive 

design. To ensure the validity and reliability of the data analysis, the coding team held regular 

consensus meetings. During these sessions, codes and themes were discussed, refined, and 

finalized through mutual agreement, ensuring consistency throughout the analytical process. 

Table 3.2 Consecutive steps, actions and aims of the coding process.

Step Action Aim
1 Reading transcripts of first interview 

round from step 1
Familiarize with data and relevant sections of the 
transcripts

2 Open coding of transcripts of first 
interview round from step 1

First conceptual coding structure with relevant 
quotes focusing on insights into design elements

3 Applying conceptual coding structure to 
transcripts from second interview round 
from step 1

Discussing coded data to identify overlap and 
connections between codes

4 Systematically applying coding structure 
to all data from re-design phase

Bottom-up coding of data

5 Clustering of codes into broader themes 
relating to the research question

Identifying design elements within each main theme

6 Applying rapid coding approach based 
on coding structure to data from 
implementation phase

Bottom-up coding of data

7 Discussing clusters of codes Identifying definite design elements and their 
mutual relations within each main theme, 
representing design characteristics

RESULTS
Five overarching main design characteristics with design elements as subthemes were 

identified from the participants’ input (Table 3.3). Each main theme that presents design 

characteristics consisted of two to three subthemes supported by quotes from the data. All 

design characteristics and associated design elements have been identified as crucial for 
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the participants and together they contribute to increasing the accessibility and usability of 

digital (research) platforms.

Table 3.3 Final coding structure

Main themes: design 
characteristics

Sub themes: design elements Explanation

1. Clarity and readability 1.1 Visuals Use of images, icons, and illustrations
1.2 Text Font type, size, spacing and formatting
1.3 Color contrast Contrast between text and background

2. Comprehensibility 2.1 Onboarding process Steps involved when users first engage with 
the platform

2.2 Language use and textual 
content

Clarity, tone, and simplicity of language

3. Intuitive design 3.1 Navigation Menu structure, links, and site map clarity
3.2 Functionalities to enhance 
accessibility and usability

Assistive features such as read-along and 
read-aloud features

3.3 Perceptions on answering 
categories

Understanding and use of response options 

Clarity and readability
Clarity and readability are interconnected design characteristics. The first impression made by 

a digital platform is important and influences its ability to engage readers. Design elements 

like visuals, text, and color contrast play key roles in enhancing clarity and readability.

Visuals

Visual aids are important in enhancing the general appearance and clarity of an online 

research platform. Well-designed and recognizable illustrations and photographs were 

particularly noted to provide clarity, especially when aligned with textual content. The 

participants did not unanimously prefer illustrations over photographs for visuals. Illustrations 

were sometimes preferred over photographs because of their perceived straightforwardness. 

However, it was also mentioned that illustrations could sometimes be more evocative than 

photographs because they appealed more to the participants’ imagination.

If the visuals fit the text and contain a representation of various people, this creates an 

inclusive environment and helps users to remain engaged on the platform. Displaying an 

inclusive environment to align with the diversity that exists in society increases recognizability 

and the feeling of being included among the participants. A universal homepage with diverse 

illustrations with children, older people, and people with a (physical) disability (visual Fig. 3.2) 

is an example of this. Incorporating well-designed icons was also emphasized as ensuring 

clarity for users. Since icons are often used in other platforms, they are recognizable and can 
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substantiate text on the page when properly designed. Participant five illustrated this: “I 

found those icons very nice because they are clear and substantiate the text” [about website #2].

Text

The design of textual content was regarded as crucial for readability given the varying 

literacy levels. Starting each sentence on a new line, bold headings, and adequate line 

spacing enhance readability. There is a need for clear, concise language and clear font sizes 

to accommodate the users in reading the text. The option to enlarge text size was welcomed, 

as it allowed users with reduced vision or reading difficulties to adjust readability according 

to their needs (top right in Fig. 3.2 and Fig. 3.3), as described by participant 8: “Maybe they can 

add the option to enlarge or thicken the text for users to choose.”

Color contrast

Color contrast is a significant design element influencing readability, preferably with calm 

color schemes such as black, white, and (light) blue. For instance, a webpage containing a 

white background with black and blue letters (or the other way around) was experienced as 

easily readable by participant 11: “Yes, on this background [white] with these color letters [black] 

I can read everything clearly” [about website #1]. Attention to color contrast between text and 

background improved readability particularly for the participants with visual impairments or 

color perception difficulties.

Figure 3.2 Screenshot of the ‘I co-research’ homepage.



70

Chapter 3

Comprehensibility
Comprehensibility was identified as a critical design characteristic to ensure ease of 

understanding for users with MID or LL, encompassing the onboarding process, language 

use, and textual content.

Onboarding process

Onboarding refers to how (new) users are guided in getting to know the platform and how 

to use it. A user-friendly onboarding process is essential to lower participation barriers for 

individuals with MID or LL. Participants recommended the use of illustrations, simplified 

language, step-by-step instructions, and instructional videos to facilitate platform navigation. 

Diverse instructions take account of different information processing abilities and contribute 

to positive experiences, as noted by participant 7: “Everything is well explained. Extensive 

and with steps, which is nice” [about website #4]. To prevent confusion, the onboarding must 

be clear about what the platform is used for and how it must be navigated, particularly for 

individuals who may require additional support or guidance. The length of onboarding 
instructions needs to be minimized, with content spread over a few screens to reduce 

excessive clicking. 

Language use and textual content

Complex and lengthy words make the textual content harder to understand, as illustrated by 

participant 4: “What I did notice is that, if you go through this site [website #2], the language 

becomes increasingly difficult due to the long and unknown words.” Long words and dense text 

increase the likelihood that users will skip content. Shorter texts are easier to pick up and 

to remember and are also read more often because they are easier and take less time to read, 

as described by participant 7: “It is easy to read, just a little long. If it is too long, people will not 

read it. Short and to the point is better because it is easier and takes less time.” 

Using simple language to enhance comprehension also applies to the naming of the 

platform. The name must be easy to type and error-free, ensuring accessibility for all 

users. For example, renaming the digital research platform from its original acronym name 

‘Crowdience’ (Crowd science) to the Dutch name ‘IkOnderzoekMee’ (‘I co-research’) 

improved accessibility through more comprehensive language use. Consistent use of 

the same terms and sequence of concepts throughout the platform also enhanced usability. 

Avoiding many verbs and time-related terms (e.g., “weeks” or “months”) is critical, as 

these concepts can be challenging for people with MID. Participants emphasized concise 
textual content while cautioning against text that sounds too simplistic. An LL professional 

clarified this balance: “There is a very thin line between clear language and too simple language.” 
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Additionally, platforms need to carefully select linked websites, as their textual content 
is not always tailored to the MID and LL target groups. This issue was highlighted by 

participant 4: “Well, the page about [website #2] is very easy in the beginning and easy to follow, 

and then there is quite a difficult part and reference is also made to a site where the language is 

very difficult. So, when people use this easy site, it can be difficult when a site is referred to that 

gives difficult explanations or uses a lot of verbs and time indications.”

Intuitive design
Intuitive design aimed at ensuring that the research platform’s ease of access and user-

friendliness were tailored to the skills and needs of individuals with MID or LL.

Navigation 

Intuitive navigation enhances user experience and usability for individuals with cognitive 

impairments or limited literacy skills. This is achieved through clear menu structures, 

minimal scrolling, and a step-by-step information approach, as described by participant 12: “I 

think that is easier, just press the button with an arrow and I also do not think everyone can scroll. 

Not everyone has a mouse, for example.” Additionally, clear button design and an indication of 

user progress support a positive user experience, especially for individuals who may require 

additional guidance or support in navigating digital interfaces. Blinking buttons to help users 

to navigate were perceived as irritating and distracting, as stated by participant one about 

website #4: “The flashing ‘continue’ button is distracting to me.” Clear cursor changes to indicate 

buttons, such as borders around, or discoloration of, the button itself when the user hovers 

over it with the mouse, are helpful in assisting users to know where to click. Participant 1 

illustrated this: “In principle, they could also improve that button by making a border around it. If 

you click on that, you will know: oh, it is a working button.”

Functionalities to enhance accessibility and usability

Read-along and read-aloud features are functionalities that are considered helpful. If it is not 

necessary to read the whole page aloud, participants favored the option to choose what is 

read aloud when, as also stated by participant 8: “I would choose an option for people who want 

to choose whether they want to hear it, as for myself I think it’s nice that I can turn it on and off.” 

Adding a text-to-speech option increases the target-group reach and creates an opportunity 

to include those who have difficulties with reading and writing (on a keyboard), as illustrated 

by participant 13: “By means of a record button, people who find it difficult to write an answer can 

also be reached.” Lastly, attention to browser compatibility and settings – such as for phones, 

tablets, or computers – was emphasized for catering for diverse user needs and abilities.
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Figure 3.3 Screenshot of the explanation of the questionnaire in ‘I co-research’.

Perceptions on answering categories

On survey platforms, different types of questions can be asked and answered. It was found 

important to optimize answering categories to ensure accessibility for the intended users. 

Advocating for clear and recognizable options, the participants preferred dichotomous 

options such as only ‘agree and disagree’ or ‘yes and no’ (participant 8): “I would try to keep 

it simple and say agree and disagree. I would just leave the middle option out then.” Other 

preferences included the use of icons and color-coded scales, along with the inclusion of ‘I 

don’t know’ and or ‘I don’t want to say’ options. By adding these options, socially desirable 

answers can be avoided if users cannot, or do not want to, answer. The participants stated 

that the ‘I don’t know’ button needs to be clearly visible and have an appropriate icon and 

should not be too close to the other answering options (see middle bottom Fig. 3.2). 

DISCUSSION
This study, employing an inclusive user-sensitive research approach, investigated crucial 

design characteristics and elements for enhancing the accessibility and usability of digital 

research platforms for individuals with MID or LL. Specifying the target group’s needs 

enabled the identification of design characteristics and elements not covered in existing 

guidelines but crucial for these users. General design characteristics such as clarity, 


