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1 | INTRODUCTION

| Noud Frielink? | Sara L. P. Nijs? |

Abstract

Background: eHealth has recently made rapid progress in care, support and treat-
ment. However, studies on the use of eHealth to support people with a mild intellec-
tual disability in daily life are limited. A systematic review was conducted to provide
an overview of this use of eHealth.

Methods: Seven databases were searched for relevant studies and assessed ac-
cording to the PRISMA guidelines. Descriptive analyses were deployed using the
Matching Person to Technology model to evaluate the key areas contributing to suc-
cessful eHealth use.

Results: Most of the 46 studies included were small-scale case studies and focused
on using eHealth to acquire daily living skills and vocational skills. In addition, several
studies focused on eHealth use for self-support in daily living, and three studies fo-
cused on remote professional support.

Conclusions: eHealth offers opportunities to support people with mild intellectual
disability in various different contexts of daily life. Scientific research on this topic is

in its early stage, and further high-quality research is needed.
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affordable care (Proudfoot et al., 2011). In addition, eHealth pro-

vides an opportunity for personalized, tailor-made, remote and

Around the world, increasing use is being made of health services
and information delivered or enhanced over the Internet or related
technologies, also referred to as eHealth (Eysenbach, 2001). This
development may primarily be inspired by the potential of eHealth

to improve the quality of the care provided while also upholding

on-demand support and treatment (Oh et al., 2005; Proudfoot
et al., 2011; van Gemert-Pijnen et al., 2011; Wanglin et al., 2016).
Various systematic reviews and meta-analyses in general health
care have indicated that the effectiveness of eHealth is promising

in a broad range of settings, such as improving physical activity,
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facilitating independent living, promoting smoking cessation,
preventing depression and anxiety and reducing mental health
and stress symptoms (e.g., Cotie et al., 2018; Deady et al., 2017;
Graham et al., 2016; Sapci & Sapci, 2019; Stratton et al., 2017).
Hence, eHealth has potential in promoting health, behaviour and
participation.

Just as in general health care, the use of eHealth within the
care for people with intellectual disability has increased markedly
(Deady et al., 2017; Stratton et al., 2017). People with intellec-
tual disability, in particular those with mild intellectual disability,
have become more familiar with using the computer, the Internet
and smartphones in the last decade (Chadwick, Wesson, &
Fullwood, 2013; Tanis et al., 2012), resulting in more active and
independent use of eHealth for various objectives compared to
people with more severe levels of intellectual disability. Moreover,
the use of eHealth among people with mild intellectual disabil-
ity may contribute significantly to participation in the community,
whereas the use of eHealth among people with more severe levels
of intellectual disability is often focused on activating preferred
stimuli. Due to these differences, these groups of people will use
different sorts of eHealth for different purposes. Furthermore,
developments such as the move from institutional to community
care in the field of intellectual disability have led to a transfor-
mation in the location and manner in which support is delivered
(Hall, 2011). Due to this transition, people with intellectual dis-
ability need support that is organized more flexibly, and targeted
to the personal context (McConkey, Keogh, Bunting, Garcia Iriate,
& Flatman Watson, 2016). As such, eHealth may respond to these
changing support needs (Perry et al., 2009). Therefore, we have
chosen to focus this review on the use of eHealth to support the
daily life of people with mild intellectual disability, to improve their
participation in the community.

Studies on the use of eHealth among people with mild intellec-
tual disability range from a focus on treatment and therapy set-
tings (e.g., Cooney, Jackman, Coyle, & O'Reilly, 2017; Vereenooghe
et al., 2017) to studies focusing on support for daily life (e.g., Boot,
Owuor, Dinsmore, & MacLachlan, 2018; Perry et al., 2009). Both
support and treatment/therapy are important domains that con-
tribute to a good life or decrease or resolve mental health prob-
lems among people with mild intellectual disability (Thompson
et al.,, 2009; Watfern, Heck, Rule, Baldwin, & Boydell, 2019).
Whereas eHealth interventions in treatment or therapy settings
are primarily focused on mental health problems or challenging
behaviour using an individual approach within a limited timeframe,
support is often needed lifelong and is primarily focused on pro-
moting personal functioning to enable participation. Hence, the
difference between eHealth intervention focusing on support on
the one hand and treatment/therapy on the other is likely to have
consequences for the features of the eHealth interventions. For
that reason, the data will result in two reviews, one focusing on
the use of eHealth on supporting people with mild intellectual dis-
ability in daily life and another based on studies using eHealth in a

treatment and therapy setting (in preparation).

In order to use eHealth effectively in supporting people with
mild intellectual disability in daily functioning, it is necessary to
gain insight into the needs, preferences and characteristics of peo-
ple with mild intellectual disability, the environmental factors and
the functions and features of the eHealth applications (Scherer
et al., 2005). Yardley et al. (2016) moreover state that the effec-
tive use of eHealth is strongly influenced by a person-based ap-
proach in which eHealth is tailored to users’ abilities, needs and
level of language comprehension. Research into factors which
influence effective eHealth use emphasizes the importance of
involving all stakeholders and the interdependencies between
human characteristics, technology and the environment (Van
Gemert-Pijnen et al., 2011). These factors are incorporated into
the Matching Person to Technology (MPT) model (e.g., Scherer
& Craddock, 2002; Scherer, Sax, Vanbiervliet, Cushman, &
Scherer, 2005). MPT distinguishes three primary areas that need
to be assessed for eHealth to be effective: (1) service users’ char-
acteristics, (2) environmental factors and (3) functions and fea-
tures of the eHealth application. The MPT model advocates for
personalizing the planning, design and implication of eHealth ap-
plications, so they are based on a service user's individual needs
and preferences and aligned to the environment. There should be
a match—from the standpoint of the service user—between the
functions and features of the technology and the needs and pref-
erences of the service user, as well as the environment in which
the eHealth application will be used by the service user. When
there is a match, the service user will be more inclined to use and
benefit from the eHealth application, for example to be satisfied
as well as to experience improved outcomes, such as quality of
life. Hence, by distinguishing these three areas, MPT is a practical
as well as a research resource to identify significant aspects for
effective eHealth use in people with intellectual disability.

Various reviews (e.g., Collins & Collet-Klingenberg, 2018;
Den Brok & Sterkenburg, 2015; Kagohara et al., 2013; Ramdoss
et al.,, 2012) have already been conducted regarding the use of
eHealth among people with intellectual disability, but this sys-
tematic review is the first to disassemble the key areas of client
needs and preferences, environmental factors and functions and
features of eHealth applications. The central aim of this study is to
gain insight into how eHealth is used to support people with mild
intellectual disability in their daily life. In order to do this, a clear
framework of relevant factors matching an individual with a spe-
cific eHealth application is required (Scherer & Craddock, 2002).
The MPT model provides such a framework of relevant factors and
was therefore used as a guideline in describing the eHealth appli-
cations and related factors in the papers included in this review.
Moreover, it provides the opportunity to identify potential knowl-
edge gaps and formulate recommendations for future research re-
garding the needs and preferences of people with mild intellectual
disability, the environmental factors and the functions and fea-
tures of the eHealth applications. The increasing use of eHealth
to provide health care for people with mild intellectual disability

underlines the urgency of this overview.
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FIGURE 1 Flowchart of study selection for systematic review

2 | METHOD

2.1 | Search strategy

Seven bibliographic databases (Embase, MEDLINE (Ovid), Cochrane,
Web of Science, PsycINFO (Ovid), CINAHL (EBSCO) and Google
Scholar) were systematically searched on 5 September 2018, using a
preset search string which was composed with the help of an expe-
rienced information specialist. Embase, MEDLINE, Web of Science
and Google Scholar were chosen as they provide an optimal data-
base combination for medically oriented systematic reviews (Bramer,
Rethlefsen, Kleijnen, & Franco, 2017). In addition, PsycINFO and
CINAHL were chosen as these databases focus primarily on stud-
ies in the field of behavioural sciences, mental health, nursing and
allied health. Finally, Cochrane was chosen as it contains high-qual-
ity studies with independent evidence to inform decision making

in health care. Hence, the combination of these seven databases

includes medically oriented as well as psychologically oriented lit-
erature and was expected to contain all relevant studies. Studies
had to have been published in English in peer-reviewed journals be-
tween January 1996 and September 2018. An updated search was
conducted on 6 September 2019 to explore the most recent studies.

The PICO approach,
Comparison, and Outcome, was used to compose the search string

specifying Population, Intervention,
and to determine the inclusion and exclusion criteria (Liberati
et al., 2009). Population was specified as people with a mild intel-
lectual disability (IQ 50-69) (Carr, Linehan, O'Reilly, Noohan Walsh,
& Mc Evoy, 2016); people with more severe intellectual disability
(1Q < 50) were excluded. Studies containing a mixed population of
people with mild-to-moderate intellectual disability were included
either when results were reported separately for both target popula-
tions or when no statistical differences were reported between the
two target populations. Regarding the Intervention, studies should

concern the use of eHealth in providing support for people with mild
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intellectual disability working closely together with a professional
(e.g., healthcare provider). eHealth facilitating tasks of professionals
(e.g., a digital scoring program for tests), communication between
healthcare professionals themselves, surveillance technology and
specific communication (e.g., high-tech augmentative and alterna-
tive communication (AAC)), or assistive technology for motor prob-
lems (e.g., electronic wheelchair with eye-tracking control) were not
included in this review. Support was defined as “resources and strat-
egies that aim to promote the development, education, interests,
and the personal well-being of a person and that enhance personal
functioning” (Thompson et al., 2009, p. 135). Initially, the Comparison
and Outcome components were not specified in the search strategy
as eHealth is a novel and emerging area in healthcare provision for
people with mild intellectual disability, and hence, all information
about eHealth in the context of professional support was consid-
ered to be of interest for this study. Similarly, study designs were
not specified as various designs could provide relevant information
for this review. However, given the substantial number of studies
identified (see Figure 1), studies were only selected in the screening
phase when the results focused on adaptive skills (except academic
skills trained in an educational context) or aspects related to per-
sonal and emotional well-being. Because of the aim to provide an
overview of how eHealth is used to support people with mild intel-
lectual disability in their daily life, we focus on adaptive skills and
personal and emotional well-being (Arvidsson & Granlund, 2016;
Boot et al.,, 2018). Conceptual skills (e.g. mathematics, science)
trained in an educational context were not included in this review.
Furthermore, this selection increased the homogeneity of studies.
Table 1 provides an overview of the search terms and strategy
applied in Embase using both Emtree and additional text words for
“intellectual disability,” “eHealth” and “support.” Emtree is a con-
trolled vocabulary thesaurus that Embase uses for indexing articles.
Other databases have similar thesauri (e.g. PubMed uses Medical
Subject Headings (MeSH)). As can be seen in Table 1, in order to op-
timize the search strategy, eHealth terms were embedded in support
terms for more relevant results (Bramer et al., 2017) and combined
with text words referring to “intellectual disability.” It should also be
noted that, in addition to the term “support,” the terms “therapy”
and “assessment” were also included in the research strategy. These
terms were included as we initially wanted to cover a broad range
of concepts related to eHealth. However, given the large number of
relevant studies remaining after the screening phase (see Figure 1),
the decision was made to focus this review on eHealth in support of
daily life (another review will focus on the use of eHealth in psycho-
logical interventions and therapy, in preparation). With the help of
an experienced information specialist, similar search strategies were

used in the other databases.

2.2 | Study selection

In line with the PRISMA guidelines (Liberati et al., 2009), the selec-

tion process consisted of four phases: (1) identification, (2) screening,

TABLE 1 Search strategy Embase using MeSH Emtree and
additional text words

Embase final search strategy

('telehealth'/de OR 'telemedicine'/de OR 'teleconsultation'/de OR
'telepsychiatry'/de OR 'telerehabilitation'/de OR 'teletherapy'/de
OR 'assistive technology'/de OR 'computer assisted therapy'/de
OR microcomputer/exp OR 'e-mail'/de OR 'Internet'/de OR 'social
media‘/de OR 'mobile phone'/exp OR 'information technology'/
de OR multimedia/de OR 'educational technology'/exp OR 'self
help device'/de OR 'text messaging'/de OR (Telehealth* OR
Telecare* OR telemedicine* OR teleconsultat® OR telepsychiatr*
OR telemonitor* OR teletherap* OR telerehab* OR ((Tele OR
telephone) NEXT/3 (health* OR medicine* OR consultat®* OR
psychiatr* OR therap* OR monitor* OR rehab*)) OR e-health
OR ehealth OR mHealth OR (((assist* OR therap* OR aided OR
treat* OR deliver* OR application® OR support® OR training OR
education* OR learning OR surveillan* OR counsel* OR cbt OR
intervent® OR rehabilitat® OR assessment* OR feedback OR
support OR care OR help OR service OR assistance OR self-help)
NEAR/3 (technolog* OR media OR computer* OR Web-based OR
Web-site* OR web-interface* OR webinterface® OR web-page*
OR web-resource® OR webpage* OR website* OR email OR online
OR Internet OR computer*-program* OR software OR cyber*

OR Remote OR virtual®* OR device* OR 'text messaging' OR sms
OR whatsapp OR skype)) NOT assist*-reproduct*technol*) OR

(((e OR electronic*) NEXT/1 (mail* OR health)) NOT electronic-
health-record*) OR 'social media' OR ((mobile OR cell*) NEXT/1
phone*) OR smartphone* OR microcomputer OR ipad OR ipads OR
(tablet* NEAR/3 (use OR usage)) OR 'information technology' OR
multimedia OR domotic*):ab,ti)

AND ('intellectual impairment'/de OR 'mental deficiency'/exp
OR 'learning disorder'/de OR 'developmental disorder'/de OR
(((mental* OR intellect* OR learning OR developmental* OR
neurodevelopmental*) NEAR/3 (retard® OR impair* OR deficien*
OR disab* OR handicap* OR difficult* OR limitation* OR delay*))
OR multipl*-disab* OR cognitive-disabilit* OR learning-disorder*
OR (cognitive-impairment* NOT (dement* OR alzheimer* OR
parkinson OR psychiatr* OR older OR aged OR elderly OR injur*))
OR development*-disorder* OR retarded OR (down* NEAR/3
(syndrome®*))):ab,ti) NOT ([animals]/lim NOT [humans]/lim) NOT
([Conference Abstract]/lim OR [Letter]/lim OR [Note]/lim OR
[Editorial]/lim) AND [english]/lim

(3) eligibility and (4) inclusion (see Figure 1). First, in the identifica-
tion phase, studies were identified in the seven different databases,
returning 10,405 studies. Next, in the screening phase, 3,991 dupli-
cates and 721 studies exceeding the publication date limit (<1,996)
were removed, reducing the number of studies to 5,693. After this
step, the titles and abstracts of the remaining studies were screened
independently in two rounds by two reviewers (CO and NF) based on
the inclusion criteria (see Table 2) in order to remove evidently un-
suitable studies. Titles and abstracts were screened in two rounds.
As eHealth is relatively uncharted territory in the intellectual dis-
ability field, an initial screening was conducted with a broad focus
to select all studies targeting people with intellectual disability and
eHealth use in the most significant healthcare domains, namely as-
sessment, support and treatment and therapy. In the second round,
we focused on studies with participants with mild intellectual dis-

ability in which eHealth was used to support daily life. The data from
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TABLE 2 Inclusion and exclusion criteria of identified studies

Inclusion criteria

e Studies focusing on people with mild intellectual disability (1Q
50-69).

e Studies focusing on providing support using eHealth/technology

e Studies focusing on individual psychological or behavioural
outcomes (e.g., participation, belonging, self-confidence,
empowerment, self-determination, independency, emotional
well-being, improvement personal skills in daily life)

Exclusion criteria

Participants:

e Studies focusing on people with 1Qs below 50 and 70 and above

e Studies focusing on people with cognitive disabilities/
impairments due to traumatic brain injury, stroke, cancer
treatment or (early) dementia

Intervention:

e Studies focusing on using technology (e.g., online questionnaire
or the Internet) to collect data for research without providing
health care

e Studies focusing on design of eHealth with results focusing on,
among others, speed, accuracy and accessibility without any
application in real-life situation

e Studies focusing on training cognitive or neurocognitive skills
(e.g., working memory, attention, visual spatial skill), training
academic skills within an educational context (e.g., reading,
mathematics, writing), or assistive technology in case of specific
learning disorders (e.g., dyslexia, dyscalculia)

e Studies focusing on learning to operate a (specific) technological
application (e.g., learning to operate a mouse, training computer
abilities, operate cognitive accessible mobile phone)

e Studies focusing on using or learning to use high-tech
augmentative and alternative communication (AAC) applications
or training motor skills with technology

e Studies focusing on eHealth supporting workflow of
professionals (e.g. electronic health records)

e Studies focusing on using Domotica/surveillance technology as
standalone eHealth application

e Studies not reporting psychological or behavioural outcomes.

e Studies focusing on providing treatment/therapy using eHealth/
technology

General:

e Studies without empirical data (e.g., policy documents,
conference papers, proposal clinical trial) or opinion papers

e Studies presenting only psychometric data (i.e., validity and
reliability of an instrument)

the studies using eHealth in a treatment and therapy setting will be
discussed in another review (in preparation). Book chapters, dupli-
cates, reviews, essays and dissertation abstracts were excluded. This
strategy resulted in 90% agreement between the two reviewers.
Differences in judgement were discussed with a third reviewer (PE)
until full consensus was reached.

Next, in the eligibility phase, the full texts of 302 studies were
read by two reviewers (CO and NF) and two colleagues experienced
inintellectual disability research. The full texts were assessed against
the inclusion and exclusion criteria (see Table 2). In case of uncer-
tainty about the criteria, the authors of the study were contacted
for clarification. Differences in judgement were discussed with all
reviewers, until full consensus was reached. At this stage, 274 stud-

ies were excluded for various reasons (see Figure 1), resulting in the
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inclusion of 28 eligible studies in this review. The reference lists of
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these studies were searched for potentially eligible studies and led
to an additional 18 eligible studies, giving a total of 46 studies in-
cluded in the review.

The next step in the eligibility phase was to assess the quality of
the studies included. As this review included studies with a mixture
of single-case and group designs, a quality appraisal tool specifically
designed to assess both designs was required. Therefore, in line with
previous systematic reviews focusing on people with intellectual dis-
ability (e.g., McNair, Woodrow, & Hare, 2017; Patterson, Williams, &
Jones, 2019), the Evaluative Method for Determining Evidence-Based
Practice (EMDEBP) (Reichow, Volkmar, & Cicchetti, 2008) was used.
Although this tool uses different criteria for single-case and group de-
signs, both types of studies are evaluated on primary quality indica-
tors (e.g., participant characteristics and visual analysis) and secondary
quality indicators (e.g., interobserver agreement and fidelity). Primary
quality indicators were rated on an ordinal scale (i.e., unacceptable, ac-
ceptable and high quality) whereas secondary quality indicators were
rated on a dichotomous scale (Evidence or No Evidence of indicator).
Using a codebook, the studies were scored on the quality indicators.
The first author (CO) rated all studies; 11 studies (23.9%) were inde-
pendently scored by a second reviewer (SN) to reduce reviewer bias
(Mc Donagh, Peterson, Raina, Chang & Shekelle, 2013). The level of
agreement between the two reviewers was 71%; disagreements were
discussed until full consensus was reached and adaptations were made
to the codebook to optimize the descriptions of items. Afterwards, the
scoring was discussed with all authors. The ratings from the primary
and secondary quality indicators were then combined to compute an
overall research report strength: weak (i.e., high-quality and evidence
ratings on less than half the primary and secondary indicators, respec-
tively), adequate (i.e., high-quality ratings on most primary indicators
and evidence ratings on about half the secondary indicators) or strong
(i.e., high-quality ratings on all primary indicators and evidence ratings
on most secondary indicators).

Table 3 provides an in-depth summary of the ratings on the pri-
mary and secondary quality indicators of the EMDEBP tool. Nine
out of ten studies using a group design were rated as having weak
research report strength; the study by Fage et al. (2018) was rated
as having adequate research report strength. Regarding primary
indicators, all received mainly acceptable ratings. This suggests
that group design studies (a) provided sufficient demographic and
clinical information about their participants, (b) chose appropriate
outcome measures given their indicated goals, (c) employed control
groups, (d) provided sufficient information regarding their inter-
vention and outcome measures and (e) applied appropriate sta-
tistical tests to measure the effectiveness of interventions. With
respect to secondary indicators, group design studies consistently
demonstrated evidence of effect size. However, there was little
to no evidence of random assignment, interobserver agreement,
blind raters, fidelity, attrition, generalization and social validity.
Indeed, as none of the group design studies used a randomized
controlled trial (RCT) design, the expectation was that there would

be no evidence of random assignment and blind raters. Without
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(Continued)

TABLE 3

(b)

Secondary quality indicators

Primary quality indicators

Generalization

and/or

Social

Blind
raters

Interobserver
agreement

Experimental

Dependent Baseline Visual
condition control

variable

Independent
variable

Participant

Quality

validity

maintenance

Fidelity

Kappa

analysis

characterics

Single subject research

NE

NE NE

NE

NE

A

44, Price et al. (2018);

USA

NE

NE

NE

45, Shepley et al.
(2018); USA

NE

NE

NE

46.Van Laarhoven

et al. (2018); USA

Total

S=12

=16
19

NE

=36 NE=9 NE=33 NE=5

NE

NE=3

14

E=33

10

33

29

28

33

32

18

Abbreviations: A, adequate quality; A, adequate report strenght; E, evidence of indicator; H, high quality; NE, no evidence of indicator;

S, strong report strength; U, unacceptable quality; W, weak report strenght.

wiLEy-L

these measures, it becomes rather difficult to distinguish the true

Jouma of Appled e n o Dissies

effect of an intervention from potential individual differences and
biased scores on outcomes. It should be noted, however, that Fage
et al. (2018) used a single-blind condition (i.e. the researchers were
unfamiliar with the medical condition of the groups of participants
during the intervention).

Out of the thirty-six studies using a single-case design, 10 stud-
ies were rated as having weak research report strength, 13 had
acceptable research report strength, and 13 had strong research
report strength. Overall, all primary indicators (i.e., participant
characteristics, independent variable, dependent variable, base-
line condition, visual analysis and experimental control) received
mainly acceptable-to-high ratings, suggesting that single-case de-
sign studies: (a) described their participants, their interventions
and outcomes sufficiently, (b) were properly controlled and (c)
presented the required data visually. In terms of secondary indi-
cators, there was no evidence of kappa or blind raters. In addition,
there was evidence of fidelity in 26 studies and evidence of social
validity in 19 studies. In 32 studies evidence was obtained for in-
terobserver agreement and in 30 studies evidence was obtained
for generalization.

Overall, as half of the included studies have adequate-to-strong
research report strength, the evidence base for the use of eHealth in
supporting people with mild intellectual disability in daily life func-
tioning can be considered promising (Reichow et al., 2008).

2.3 | Data extraction and analysis

A narrative analysis was used based on qualitative descriptions re-
garding the use of eHealth in the studies included. A coding scheme
was developed based on the MPT model to extract data about the
participants and their living arrangements, the environment and the
eHealth application that was used in the intervention. In accordance
with that scheme, we extracted the following data about the char-
acteristics of service users: gender, age, comorbidity and previous
experience with technology. The data extracted about the environ-
mental factors focused on where and by whom the intervention was
delivered and whether the researchers worked closely together with
relatives or other people who were significant to the person with
mild intellectual disability. Finally, we extracted data about the fea-
tures and functions of the eHealth application, for example the kind
of application, the goal it was used for, and opportunities for per-
sonal customization of the application.

3 | RESULTS

The characteristics of the 46 studies included in the review are pre-
sented in Table 4. After a brief description of the designs, the country
of origin, the number of participants in the studies and the function
of eHealth, the studies will be examined with reference to the three

key areas of MPT: service users’ characteristics (i.e., personal and
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psychosocial characteristics, needs and preferences), environmental
factors and features of eHealth applications.

Regarding the design of the studies included, the vast majority of
the studies applied a quantitative design (n = 44); two studies used
a mixed-method design. Ten studies applied a group design and 36
studies used a single-case design. The majority of the single-case
design studies (n = 25) used a multiple (probe) baseline design, nine
studies used an (alternative) alternating treatment design (A-ATD),
and two studies used an AB design. Six of the studies explicitly
stated that the study was a feasibility study, a beta study or a pilot
evaluation (Campillo et al., 2014; Davies, Stock, & Wehmeyer, 2002b,
2003b; De Wit, Dozeman, Ruwaard, Alblas, & Riper, 2015; Fage
et al., 2018; Kerkhof et al., 2017).

The vast majority of the studies were conducted in the United
States (n = 39). The remaining studies were conducted in the
Netherlands (n = 2), Turkey (n = 2), Australia (n = 1), France (n = 1) and
Spain (n = 1). Studies with six participants or fewer predominantly
focused on eHealth for support in daily life (n = 38); most studies
were small-scale case studies with six participants or fewer.

The eHealth applications described in the studies can be di-
vided into three distinct functions in the support of daily living (see
Table 4). First, eHealth is primarily used as a temporary aid to fa-
cilitate training or learning a single daily living skill, a practical skill
performed in the community, a vocational skill or a combination of
these skills, such as purchasing groceries (e.g., Ayres, Maguire, &
McClimon, 2009; Sigafoos et al., 2005). Second, eHealth is used as a
permanent support aid in a home situation or vocational context for
people with mild intellectual disability themselves, for example to
support independent task completion (e.g., Golish, Waldman-Levi,
Swierat, & Toglia, 2018; Van Laarhoven, Johnson, Van Laarhoven-
Myers, Grider, & Grider, 2009). Third, eHealth is used as a facilitator
for remote professional support to carry out daily activities, such
as video calling to ask for help or remote coaching via a Bluetooth
earpiece (e.g., Cavkaytar, Tomris, & Acungil, 2017; Taber-Doughty,
Shurr, Brewer, & Kubik, 2010).

3.1 | Service users’ characteristics
3.1.1 | Personal and psychosocial characteristics

In total, the studies included in the review reported on 346 par-
ticipants (197 males) of whom 210 had a mild intellectual disability
(IQ 50-70). This review therefore focuses on the outcomes re-
lated to these 210 people. Autism spectrum disorder was the most
frequently reported comorbidity in 24 studies. Although most
participants were adults aged between 18 and 65 (n = 162; 77%),
half of the studies (n = 23) specifically focused on children (n = 48;
23%). Twelve studies reported on one or more participants with
mild intellectual disability and challenging behaviour such as ag-
gression and anxiety or using psychotropic medication (Ayres
& Cihak, 2010; Ayres et al., 2009; Bereznak, Ayres, Mechling,
& Alexander, 2012; Bouck, Savage, Meyer, Taber-Doughty,

& Hunley, 2014; Burckley, Tincani, & Guld Fisher, 2015;
Campillo et al., 2014; Mechling, Gast, & Seid, 2009; Mechling
& O’'Brien, 2010; Mechling & Savidge, 2011; Spriggs, Knight, &
Sherrow, 2015; Taber-Doughty et al., 2011; Van Laarhoven & Van
Laarhoven-Myers, 2006).

3.1.2 | Needs

Only one study specifically reported a systematic and methodi-
cal approach to determining the needs of participants before
starting the intervention with eHealth. That is, Golish et al.
(2018) used a participant-centred interview to inventory tasks
in which the participants required assistance because they
found independent completion difficult. In this study, support
staff delivered information on task priorities first, and then, the
participant decided which task to target for the intervention.
Eight studies reported objectives in an Individual Education
Plan (IEP), which could be considered as a systematic inventory
of needs (Alexander, Ayres, Smith, Shepley, & Mataras, 2013;
Ayres & Cihak, 2010; Bereznak et al., 2012; Bouck et al., 2014;
Cavkaytar et al., 2017; Goo, Hua, & Therrien, 2016; Mechling
et al., 2009; Smith et al., 2016).

3.1.3 | Preferences

Three studies reported service users’ preferences before and after
the intervention, by asking participants about their preference for
using an iPad or a pen or pencil (Bouck et al., 2014), about pre-
ferred strategies for successful task performance (Taber-Doughty
etal.,2011) and about participants’ preferences regarding onsite and
remote support staff (Taber-Doughty et al., 2010). Motivation and
preference related to the target skill were determined in four stud-
ies. In two studies this was done in order to add relevant reinforcers
to the device (Burckley et al., 2015; Mechling & Savidge, 2011). In
one study, the participant preferred to start with a given task be-
cause he perceived it as easy to complete (Golish et al., 2018), and
in another study, the content of the applications was personalized
(e.g., by adding personal photos and videos) to the preferences of
the participants (Fage et al., 2018). Four studies reported the pref-
erences of participants who were asked a simple preference ques-
tion with respect to the instructional method on a device or the
tool in the intervention (Cihak & Schrader, 2008; McMahon, Smith,
Cihak, Wright, & Gibbons, 2015; Mechling et al., 2009; Mechling &
Savidge, 2011).

3.1.4 | Expectations and perceptions of eHealth
Cullen, Alber-Morgan, Simmons-Reed, and lzzo (2017) reported

participants being asked about their perception and desired adjust-

ments for the successful use of an iPad and an app in a vocational
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context in the near future. In addition, one study reported a partici-
patory design using a memory application in real life, in which par-
ticipants’ expectations and perceptions of this application were used
as input to optimize the application (Kerkhof et al., 2017). The other

44 studies did not report expectations and perceptions of eHealth.

3.1.5 | Previous experience with eHealth and
digital skills

In various studies, the presence of digital skills is mentioned
as an essential element of access to and actual use of eHealth
(Hoppestad, 2013; Raspa et al., 2018; Tanis et al., 2012). For this
reason, the previous digital experience of participants was extracted
from the studies included in this review.

None of the studies reported a systematic assessment of
the digital skills of participants before starting the intervention.
However, 14 studies reported participants’ previous experience
with a digital device (Ayres & Cihak, 2010; Bereznak et al., 2012;
Burckley et al., 2015; Cannella-Malone et al.,, 2006; De Wit
et al., 2015; Douglas, Uphold, Steffen, & Kroesch, 2018; Mechling
et al., 2009; Mechling & O’Brien, 2010; Shepley, Spriggs, Samudre,
& Elliot, 2018; Smith et al., 2016; Smith, Shepley, Alexander,
Davis, & Ayres, 2015; Spriggs et al., 2015; Van Laarhoven, Blood,
Chan, & Winiarski, 2012; Van Laarhoven, Kraus, Karpman, Nizzi,
& Valentino, 2010). These experiences varied from playing online
games to executing simple acts on a computer such as typing let-
ters. Four studies stated that the participants did not have any
digital experience prior to the intervention (Campillo et al., 2014;
Cullen, Alber-Morgan, et al., 2017; Goo et al., 2016; Taber-Doughty
et al., 2011). The majority of the studies included (n = 28) were si-
lent on participants’ digital experience.

3.2 | Environmental factors
3.2.1 | Context of service users’ daily lives

Although the vast majority of the studies (n = 43) reported the
context of the eHealth intervention, hardly any information was
reported about the personal circumstances of the participants
(e.g., living conditions, working conditions and social network).
Nine studies provided information about the personal context of
participants: six of these studies described the personal context
because the eHealth intervention was (partially) applied at their
homes (De Wit et al., 2015; Fage et al., 2018; Golish et al., 2018;
Kerkhof et al., 2017; Taber-Doughty et al., 2010; Van Laarhoven
& Van Laarhoven-Myers, 2006). In the three remaining studies,
with the intervention being applied in the educational context, it
was stated that the participants lived in a community-group home,
with family or friends, without further details (Cannella-Malone
et al.,, 2006; Cullen, Simmons-Reed, & Weaver, 2017; Sigafoos
et al., 2005, 2007).

CWILEY-
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3.2.2 | Context of eHealth interventions

The six studies which reported interventions taking place in the
participant's home mostly focused on daily living skills such as
cooking and everyday household tasks (De Wit et al., 2015; Golish
et al., 2018; Kerkhof et al., 2017; Taber-Doughty et al.,, 2010;
Van Laarhoven et al.,, 2012; Van Laarhoven & Van Laarhoven-
Myers, 2006). In addition, four interventions took place only in
the community (Burckley et al., 2015; Davies, Stock, Holloway, &
Wehmeyer, 2010; Orum Cattik & Ergenekon, 2018; Stock, Davies,
Hoelzel, & Mullen, 2013) and were, for example, focused on trav-
elling on public transport and making purchases in a local grocery
shop. Furthermore, in six studies, the interventions were applied
in a vocational setting, targeting aspects such as independent task
completion (Cannella-Malone et al., 2006; Cavkaytar et al., 2017,
Cullen, Alber-Morgan, et al., 2017; Sigafoos et al., 2005, 2007; Van
Laarhoven et al., 2009). In two studies, a vocational setting was
organized in the office of a software company (Davies, Stock, &
Wehmeyer, 2002a, 2003b). Notably, most eHealth interventions
were performed in an educational context (n = 25), of which five
interventions even combined an educational and a societal context
(Goo et al., 2016; Hansen & Morgan, 2008; McMahon et al., 2015;
Mechling & O'Brien, 2010; Price, Marsh, & Fisher, 2018) and one
intervention combined an educational context with the home con-
text (Fage et al., 2018). In one additional study, the intervention
was applied in a day care centre (Campillo et al., 2014), targeted
at making time visual in waiting situations. Four studies did not
report a clear intervention context.

Interestingly, various studies mentioned examples where con-
textual barriers hindered optimal eHealth use, such as problems
with the technological functioning of eHealth because of the low
quality of the Internet connection (e.g., De Wit et al., 2015) and
professionals’ concerns about their lack of digital skills limiting their
opportunities to support persons with intellectual disability (e.g.,
Taber-Doughty et al., 2011).

3.2.3 | Training in how to use the eHealth
application

The majority of the studies included (n = 30) reported device train-
ing before starting an intervention with an eHealth application.
Eighteen of these studies used evidence-based instructional prac-
tices to teach participants to use the eHealth application, such as a
system of least prompting, most-to-least and least-to-most prompt-
ing, constant and progressive time delay prompting, and model-
lead test format (Ayres & Cihak, 2010; Ayres et al., 2009; Bereznak
et al., 2012; Cavkaytar et al., 2017; Cullen, Alber-Morgan, et al.,
2017; Cullen, Simmons-Reed, et al., 2017; McMahon et al., 2015;
Mechling & O'Brien, 2010; Mechling & Savidge, 2011; Price
et al., 2018; Shepley et al., 2018; Smith et al., 2015, 2016; Spriggs
et al., 2015; Stock et al., 2013; Van Laarhoven, Carreon, Bonneau,
& Lagerhausen, 2018; Van Laarhoven et al., 2009, 2010). In three
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of these studies, those providing the intervention worked closely
with participants, using modelling and guiding them until inde-
pendent use was achieved (Campillo et al., 2014; Fage et al., 2018;
Padgett, Strickland, & Coles, 2006). In addition, two of these stud-
ies used workshops with support staff to help participants become
familiar with using the application (De Wit et al., 2015; Kerkhof
et al., 2017). Furthermore, seven of these studies reported device
training without giving additional details. The remaining 16 studies

did not provide or report any device training.

3.2.4 | Professionals providing the eHealth
intervention

In three studies, support staff performed the intervention without
the involvement of the researchers (Campillo et al., 2014; De Wit
et al., 2015; Taber-Doughty et al., 2010). In five other studies, the
intervention was performed by a teacher without any involvement
from the researchers (Cihak & Schrader, 2008; Douglas et al., 2018;
Shepley et al., 2018; Spriggs et al., 2015; Van Laarhoven et al., 2012).
Researchers collaborated closely with the teachers in three studies
(Ayres & Cihak, 2010; Smith et al., 2015, 2016) and with support
staff in only one study (Kerkhof et al., 2017). Parents were also in-
volved in one study, guiding their children at home using training
apps (Fage et al., 2018). Notably, in half of the studies, the eHealth
intervention was performed by the researchers themselves (n = 21).

In the remaining 12 studies, it was not clear who was perform-
ing the intervention, because of the use of general terms such as
“instructor” (Mechling et al., 2009; Mechling & Gustafson, 2008;
Mechling & O’Brien, 2010; Mechling & Savidge, 2011), “trainer”
(Cannella-Malone et al., 2006; Sigafoos et al., 2005, 2007), “experi-
menter” (Cullen, Alber-Morgan, et al., 2017; Cullen, Simmons-Reed,
et al., 2017), “project staff” (Davies, Stock, & Wehmeyer, 2002b),
“others” (Golish et al., 2018) or “staff, experimenter and a person who

had experience working with adults with ID” (Davies et al., 2003b).

3.3 | Features of the eHealth applications

In the studies included in this review, support was provided through
a range of eHealth applications (see Table 4). In 13 studies, a port-
able application such as a smartphone or a personal digital de-
vice was deployed for support. In addition, an iPad/iPod tablet
was used in 16 studies, frequently combined with an app, specific
software, videos, a Bluetooth earpiece and an e-book (Alexander
et al.,, 2013; Burckley et al., 2015; Cavkaytar et al., 2017; Cullen,
Alber-Morgan, et al.,, 2017; Cullen, Simmons-Reed, et al., 2017;
Douglas et al., 2018; Fage et al., 2018; Golish et al., 2018; McMahon
et al.,, 2015; Orum Cattik & Ergenekon, 2018; Shepley et al., 2018;
Smith et al., 2015; Spriggs et al., 2015; Taber-Doughty et al., 2011;
Van Laarhoven et al., 2009, 2018). A computer or laptop was used
in 11 studies, in combination with specific software, showing step-

by-step pictures or videos of target skills. Virtual Reality (Padgett

et al., 2006) and Augmented Reality (McMahon et al., 2015) were
each applied in one study.

The applications used in the studies had different features: (a)
monitoring the progress of task performance, time, sequence of
activities during the day and presence of professional staff (n = 7)
(Bouck et al., 2014; Campillo et al., 2014; Douglas et al., 2018;
Golish et al., 2018; Kerkhof et al., 2017; Spriggs et al., 2015; Van
Laarhoven et al., 2018); (b) prompting task or skill execution using
pictures, videos and audio (n = 27) (Alexander et al., 2013; Ayres
& Cihak, 2010; Ayres et al., 2009; Bereznak et al., 2012; Burckley
et al., 2015; Cannella-Malone et al., 2006; Cihak & Schrader, 2008;
Cullen, Alber-Morgan, et al., 2017; Cullen, Simmons-Reed, et al.,
2017; Davies et al., 2002a, 2002b, 2003; Goo et al., 2016; Hansen &
Morgan, 2008; Mechling et al., 2009; Mechling & Gustafson, 2008;
Mechling & O’Brien, 2010; Mechling & Savidge, 2011; Sigafoos
et al, 2005, 2007; Smith et al., 2015, 2016; Taber-Doughty
et al., 2011; Van Laarhoven et al., 2009, 2010, 2012; Van Laarhoven
& Van Laarhoven-Myers, 2006); (c) providing real-time information
and feedback in the users' context (e.g., prompting during a trip on
a public bus) (n = 7) (Davies et al., 2010; Fage et al., 2018; McMahon
et al., 2015; Orum Cattik & Ergenekon, 2018; Price et al., 2018;
Shepley et al., 2018; Stock et al.,, 2013); (d) providing a realis-
tic and safe learning situation (e.g., virtual reality) (n = 2) (Davies,
Stock, & Wehmeyer, 2003a; Padgett et al., 2006); and (e) facilitat-
ing remote contact and communication with professional care staff
(n = 3) (Cavkaytar et al., 2017; De Wit et al., 2015; Taber-Doughty
et al., 2010).

4 | DISCUSSION

In line with general health care, the use of eHealth within the in-
tellectual disability field has increased in recent years. Due to the
transition from institutional to community care (Hall, 2011), there
is a need for flexible support targeting the personal context of
the person with intellectual disability (McConkey et al., 2016). As
such, eHealth may contribute to this changing support need (Perry,
Beyer, & Holm, 2009). In this respect, the MPT model provides a
valuable framework within which to consider the factors for effec-
tive eHealth for supporting people with mild intellectual disability.
The MPT model emphasizes the importance of considering three
key areas: (1) the characteristics of the person with mild intellectual
disability (e.g., personal and psychosocial characteristics, needs and
preferences of people with mild intellectual disability), (2) environ-
mental factors and (3) functions and features of eHealth. Our study
resulted in three main findings related to using eHealth to support
people with mild intellectual disability in performing daily activities,
discussed below.

The first main finding is that the majority of the studies do
not inventory the personal needs and preferences of people
with mild intellectual disability as a starting point to find the
most appropriate eHealth application in a personal situation to

meet the subject's personal goals. Therefore, there seems to be
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little space for the voices of people with mild intellectual disabil-
ity themselves or to explore how the opportunities of eHealth
match their preferences. Studies reporting on how technology can
help a person to fulfil personal needs underline the importance
of a personalized, tailor-made approach in this matching process
(Boot et al., 2018; Collins & Collet-Klingenberg, 2018; Frielink,
Oudshoorn, & Embregts, 2019; Manzoor & Vimarlund, 2018;
Scherer & Federici, 2015). With respect to personalized and tai-
lor-made support, the absence of a needs assessment is not unique
to the intellectual disability field. In the care of elderly people, too,
only a few studies have explored aspects such as their needs and
preferences for using the Internet and eHealth technologies in
managing their health (e.g., Ware et al., 2017). The absence of a
user-centred focus in developing and implementing eHealth tech-
nologies is postulated to contribute to usability problems and high
attrition rates (Van Gemert-Pijnen et al., 2011).

The second main finding is that important persons in the infor-
mal and formal networks of people with mild intellectual disability
(e.g., relatives, support staff, teachers) are rarely involved in the
phase of selecting an appropriate eHealth application or in the phase
of implementing the application, whether in daily practice or oth-
erwise. In most eHealth interventions included in this review, the
researcher delivered the intervention within an educational context.
Although it is fairly common for researchers to introduce and train
eHealth interventions, family members and support staff are im-
portant stakeholders who support people with intellectual disabil-
ity in using eHealth in daily life and they should be involved in the
introduction and training phase (Tanis et al., 2012). In some studies
included in this review, the researchers contacted support staff/
teachers or family members, yet there was limited collaboration
overall (e.g., teachers and parents were interviewed about the fu-
ture possibilities of eHealth but did not take an active role during the
intervention). Successful implementation and actual use of eHealth
are commonly achieved in close collaboration with key stakeholders
(Chadwick et al., 2013; Palmer, Wehmeyer, Davies, & Stock, 2012;
Van Gemert-Pijnen et al., 2018) and require fine-tuning to the oppor-
tunities and challenges encountered in a daily living context (Beyer
& Perry, 2013; Clifford Simplican, Shivers, Chen, & Leader, 2018;
Parsons et al., 2008). As such, collaboration with staff and family
members is essential, as people with mild intellectual disability have
difficulty generalizing their learned skills to a new context, and their
support needs are lifelong (Thompson et al., 2009). This means that
they need repeated performance of tasks to maintain skills (De Wit,
Moonen, & Douma, 2012). Future researchers are therefore encour-
aged to collaborate closely with support staff/teachers and family
members of people with intellectual disability in designing, introduc-
ing and using eHealth.

The third main finding is that various eHealth applications can
be successfully implemented following structured training using
behavioural therapeutic principles for people with mild intellec-
tual disability. Most eHealth tools offer opportunities to custom-
ize the tool to personal preferences. In this respect, it is important

to take the aspects of Universal Design into account in designing
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eHealth tools (Hoppestad, 2013; Wehmeyer, Smith, Palmer, &
Davies, 2004). Universal Design emphasizes flexibility, a tailored
approach, simplicity and intuitive use as well as perceptible informa-
tion (Damianidou, Foggett, Arthur-Kelly, Lyons, & Wehmeyer, 2018;
Wehmeyer et al., 2004; Wehmeyer, Tassé, Davies, & Stock, 2012).
Developing eHealth applications while taking these aspects into
account increases the likelihood of actual use in the daily life of
people with mild intellectual disability, enabling them to benefit
from eHealth in the same way as people in the general population
(Raspa et al., 2018; Watfern et al., 2019; Wehmeyer et al., 2004).
Although studies reported on the potential of eHealth, optimizing
the actual use of eHealth requires that attendance must be paid
to the collaboration with service users and their personal network
(informal and professional) from the very beginning of eHealth use.

The studies included in this review used a range of eHealth ap-
plications with different functions and features. The major func-
tion of eHealth in the studies included was as a temporary tool to
support the learning process for practical daily living skills or voca-
tional skills. This is in line with earlier systematic reviews, illustrat-
ing that technology could be useful in facilitating a learning process
(e.g. Collins & Collet-Klingenberg, 2018; Damianidou et al., 2018;
Kagohara et al., 2013; Ramdoss et al., 2012). In addition, although
less frequently, eHealth was also used in other functions, for in-
stance as a self-supportive tool and for the provision of remote
professional contact. It would be beneficial for future eHealth ap-
plications to focus on these functions, too, especially because of
their potential to empower people with mild intellectual disability
and fine-tune their personal needs in their own environment (Den
Brok & Sterkenburg, 2015; Wennberg & Kjellberg, 2010; Zaagsma,
Volkers, Schippers, Wilschut, & van Hove, 2019). These eHealth
applications could contribute to important issues in the lives of
people with mild intellectual disability, such as making their own
choices in various domains in life, enhanced independent func-
tioning and being an active member of society (Carey, Friedman,
& Nelson Bryen, 2005; Haight et al., 2013; Wehmeyer et al., 2012).

This literature review reveals various opportunities for future
research. First, although the studies included showed promis-
ing results from using eHealth for different goals in various life
domains, there were methodological weaknesses in these stud-
ies (i.e., most studies have a small sample size, lack of follow-up
measurements, and weak study designs such as pilot, feasibility
and beta studies). These weaknesses limit the generalization of
the findings. Future research should build out with well-executed
studies. In addition to more large-scale studies, such as random-
ized controlled trials, single-case studies can also contribute to
the development and effective implementation of eHealth for
people with mild intellectual disability to support them in daily
living activities. A case study design performs well in providing
insights into what will work for this person in this context, making
it valuable for a better understanding of complex social contexts
such as health care (Yin, 2014). An important requirement in this
respect is to design good-quality case studies. Guidelines such

as the What Works Clearinghouse single-case design technical
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documentation (Kratochwill et al., 2010) could help in this re-
spect. Next, using models for the effective use of technology,
such as the Matching Person to Technology model, could improve
the process of matching the need of an individual with intellectual
disability to the best-fitting tool in the personal context (Scherer
et al., 2005). Although many studies emphasize the importance
of this matching process for successful eHealth use and under-
line the involvement of all stakeholders, including those with mild
intellectual disability, it is remarkable that this process seems
to be underestimated and hardly reported (Lussier-Desrochers
et al.,, 2017; Parsons, Daniels, Porter, & Robertson, 2008;
Wennberg & Kjellberg, 2010). Third, and in addition to the focus
on eHealth use for support in daily life, the domain of psycho-
logical interventions and therapy is also imperative. Therefore, a
systematic inventory of available scientific knowledge of psycho-
logical interventions and therapy using eHealth among people
with intellectual disability is a necessary step in further research
(Oudshoorn, Frielink, Nijs & Embregts, in preparation).

Some limitations of this systematic review need to be addressed
as well. First, only studies in the English language were selected for
inclusion in this review, so any studies published in other languages
have been missed; potentially valuable knowledge published in
other languages could help provide a more complete overview of
studies about this topic. Second, different outcome measures lim-
ited the opportunities for a structured analysis of the outcomes,
as is the case with a meta-analysis. It would have been interest-
ing to investigate the link between using a well-defined plan and
well-executed implementation of an eHealth tool (e.g., according
to the three elements of MPT) and the effect on outcomes. Third,
one of the main challenges of this review was to determine what is
included in the concept “eHealth,” as it is often used as an umbrella
term for different aspects of delivering and facilitating health care
(Oh et al., 2005; Skar & Soderberg, 2017). A clear definition could
decrease the risk of misinterpretation of what is intended by pro-
viding eHealth and stimulate the exchange of relevant knowledge
about eHealth to support people with mild intellectual disability. It
is therefore important for future research to focus on a more con-
crete definition and conceptualization of what eHealth is.

To conclude, eHealth can contribute to the expansion of oppor-
tunities to support people with mild intellectual disability in various
domains of their daily lives and their participation in the community.
Studies about using eHealth to support people with mild intellectual
disability show promising results; however, there is a need for a clear
focus on the implementation of the eHealth tool before evaluating
its effectiveness. With this focus, reliable insights can be obtained
into the added value of eHealth for supporting the daily life of peo-
ple with mild intellectual disability.
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