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Abstract
Background: As dementia care evolves, digital interventions are being developed to improve the
quality of life of people living with dementia. It is also increasingly recognised that some people living
with dementia can use and benefit from using digital interventions themselves. Therefore, exploring
the effectiveness and experiences of using such interventions is essential to optimise digital in-
tervention development and delivery.
Method: 5 databases were searched (MEDLINE (Ovid), PsycINFO, EMBASE, CINAHL andWeb of
Science) for papers reporting effectiveness outcomes or experiences, involving people living with
dementia or mild cognitive impairment engaging with digital interventions for improving their quality
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of life. 73 relevant papers published between 2018–2023 were identified, 59 included effectiveness
data and 18 included data on experiences.
Results: The integration of evidence identified that people living with dementia can benefit from
engaging in digital interventions, if they are motivated, and provided with tailored training, support,
appropriate devices and content. Benefits were seen within the domains of cognition, health and
well-being and social relationships. Benefits were more frequent when digital interventions were
provided in the home environment with specified daily/weekly usage requirements.
Conclusion: This review provides an overview of the current state of research exploring en-
gagement of digital interventions by people with dementia for improving their quality of life. The
findings provide guidance on how to optimise the method of delivery. Future research should
explore how digital interventions can improve social relationships and self-concept of people living
with dementia, the long-term sustainability of digital interventions, and how individuals with de-
mentia form attitudes towards technology.
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Introduction

Over 55 million people worldwide have dementia (WHO, 2023). An additional 19.7% are living
with mild cognitive impairment (MCI), which can develop into clinical dementia (Bruscoli et al.,
2004; Busse et al., 2006; Song et al., 2023). The economic consequences total a global cost of
US$23,796 per person with dementia, half of which is subsidised by informal care (Wimo et al.,
2023). The personal consequences are challenging. Psychologically, people with dementia can
experience grief, sadness, and loss of self-esteem (Aminzadeh et al., 2007; Lee et al., 2014; Scott,
2022). Functionally, changes can result in greater dependency on others and reduced relationship
quality across social networks, and this can negatively impact on quality of life (Jing et al., 2016;
Moyle et al., 2011; Nakayama et al., 2017; Victor et al., 2021). Thus, maintaining and improving the
quality of life of people living with dementia and MCI is a research priority (Department of Health,
2015; Parkin & Baker, 2021).

Digital interventions, which can be defined as ‘Interventions delivered via information and
communication technologies’, might improve quality of life and be cost effective (Murray et al.,
2016). Newer forms recognise the active role individuals with dementia can play in using tech-
nology, leading to more interactive interventions such as cognitive stimulation or training, remi-
niscence opportunities, and virtual reality (Cipriani et al., 2006; Hayhurst, 2018; Irazoki et al., 2020;
Lazar et al., 2014). There is also significant investment in digital interventions for people living with
dementia to diagnose, monitor and intervene (Long et al., 2023). The effectiveness of assistive
technology devices and telecare to achieve this is well documented (Chien et al., 2011; Pappada
et al., 2021; Van der Roest et al., 2017). Reviews have also explored the effectiveness of digital
interventions for improving outcomes such as social interaction, and wellbeing across multiple
settings (Anderson et al., 2022; Bradley et al., 2023). Understanding the effectiveness of digital
interventions that require engagement from people with dementia has also begun to be explored
(Holthe et al., 2018), however, so far, these have not focused on whether interventions improve
quality of life.

Dequanter et al. (2021), reviewed the development and effectiveness of digital interventions to
support the quality of life of people living with dementia between 2013–18. In their review, they map
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interventions on to van Bronswijk, Bouma, and Fozard (2002) technology application domains. This
framework focuses on how technology can be applied to improve older adult’s quality of life. Whilst
their findings provide promising evidence that digital interventions can improve the quality of life of
people with dementia and their carers, it is useful to explore digital interventions using a dementia
specific quality of life framework.

Also, Dequanter et al.’s (2021) review does not consider how people living with dementia
experience using interventions. Popular frameworks for developing complex interventions em-
phasise that development should focus on effectiveness, context, and implementation, to understand
for whom, how and in what context the intervention may be useful (Skivington et al., 2021). To
achieve this, exploring experience as well as effectiveness is essential.

This review aimed to fill this gap by answering the questions:

· What is the effectiveness of digital interventions which require interaction from people with
dementia or MCI for improving their quality of life?

· What are the experiences of people with dementia or MCI when using these digital interventions?

Findings from this review will be used to develop understandings of what domains of quality of
life can be improved by digital interventions and how intervention delivery might be optimised.

Method

The reporting of this systematic review was guided by the standards of the Preferred Reporting Items
for Systematic Review and Meta-Analysis (PRISMA) Statement (Moher et al., 2009). The protocol
was registered on PROSPERO (CRD42023388030) in February 2023.

Search strategy

Databases, MEDLINE [Ovid], PsycINFO, EMBASE, CINAHL and Web of Science were searched
in February 2023 using MeSH terms and free text (supplemental material 1). Searches were
supplemented by searches in Google Scholar and hand searching of reference lists. Additionally,
RSS alerts were set for the specified search terms.

Eligibility criteria

Inclusion and exclusion criteria were defined using the PEO framework (Capili et al., 2020).

Types of studies. Quantitative, qualitative and mixed-methods peer reviewed literature, written in
English, and published between January 2018 - February 2023 were included.

Types of participants. Samples where at least 50% of participants were community dwelling people
diagnosed with dementia or MCI, or samples containing dementia carer dyads were included. These
were only included if participants had been diagnosed with MCI or dementia using a validated
criterion. Validated criteria included diagnoses according to the Petersen (2001) criteria, the ATN
(Clifford et al., 2016), NINCDS-ADRDA (McKhann et al., 1984), or diagnoses made by healthcare
professionals. Community dwelling was defined as individuals living at home or in someone else’s
home, including sheltered or support accommodation. We excluded people living in nursing homes,
residential facilities, acute or psychiatric hospitals, and those receiving end of life care.
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Types of interventions. Digital interventions, defined as ‘interventions delivered via information and
communication technologies’ (Murray et al., 2016) were included if the participant had interacted
with them. Interaction was defined as the person with dementia taking some control over the use of
the intervention, independently or with support. This meant participants were required to use the
intervention beyond the set-up period, such as pressing buttons, speaking into the device, or using
their body to communicate and interact with the technology in some manner.

Types of outcomes. Quantitative data measuring any quality-of-life domain using a validated
scale, as either a primary or secondary outcome were included. Outcomes were grouped ac-
cording to the domains of quality of life defined by Smith et al.’s., (2005) conceptual framework
of health-related quality of life. This framework is a dementia specific quality of life framework
developed with people living with dementia and includes five concepts: daily activities and
looking after yourself, health and wellbeing, cognitive functioning, social relationships, and
self-concept. Additionally, qualitative data related to participants’ experiences with digital
interventions were included.

Study selection. Duplicates were removed using EndNote and RAYYAN software packages. Titles
and abstracts were screened independently by two authors (AD and HA) for eligibility. Full versions
of potentially relevant articles were obtained and reviewed for eligibility independently by AD and
HA. Discrepancies were discussed, and if unresolved considered by the full research team for
a decision.

Data extraction

Data were extracted by one author (AD), and a second author (HA) independently extracted data
from 7% of the articles to verify the accuracy of the extraction. There were no discrepancies, so
remaining data were extracted by AD into bespoke tables based on the ‘Cochrane Collaboration
Data Collection Tools’ (Li et al., 2023). Extracted data included:

· Participants: age, gender, diagnosis, ethnicity, socio-demographic background, sample size,
baseline cognitive status.

· Methods: study location, publication date, study design, recruitment strategy, attrition, follow up,
setting.

· Interventions: intervention name, software, hardware, support given to use intervention, length
and frequency of intervention, control group information.

· Outcomes: primary and secondary quantitative outcomes, direct participant quotes, author in-
terpretations, observations, reflexive notes, and thematic analysis themes.

Quality assessment

Study quality was assessed using appropriate Joanna Briggs Institute (JBI) quality assessment
checklists. TheMixedMethods Appraisal Tool (MMAT) was used for mixed methods studies (Hong
et al., 2018).

Article quality was graded by author AD with 7% also being independently graded by HA for
accuracy checking. Checklist items were graded as ‘yes’, ‘no’, ‘can’t tell’, and ‘not applicable’.
Discrepancies were minimal (12%). All articles were then re-evaluated for quality by AD based on
HA’s comments with AD making the final decision.
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Each article received a quality percentage score based on the number of checklist criteria they met
using the formula Item graded ’yes’ ÷All itemsð Þ × 100. Items graded ‘not applicable’ were not
included in calculations. Quality was then narratively labelled as high (≥70%), moderate (51%–

69%) and low (≤50%) but no articles were removed based on their quality score.
Traditionally in qualitative meta-syntheses, credibility of individual findings is graded based on

the number of supporting illustrations using CONQUAL (Munn, 2014a). This categorises study
findings as either supported or unsupported. Unsupported findings are usually excluded from
analyses. The complexities of data integration means that mixed-method review guidance does not
recommend grading and excluding qualitative findings based on credibility (Stern et al., 2020).
Therefore, all findings from the qualitative articles are included, even if not supported by
illustrations.

Methods of data synthesis

A convergent segregated approach was used to synthesise data in accordance with JBI guidance and
methodological papers (Heyvaert et al., 2011; Hong et al., 2017; Stern et al., 2020). This involved
synthesising quantitative and qualitative data separately and integrating them at the end to form
a narrative.

Quantitative data was narratively synthesised to determine effectiveness (Campbell et al., 2020).
Articles were grouped by quality-of-life domain, determined by the outcome measures used. Several
articles measured multiple quality of life domains and are therefore repeated within the synthesis.
Vote counting based on direction of effects with sign test statistics were used to determine in-
tervention effects using mean difference values, effect sizes and p statistics. This involved cate-
gorising each outcome as showing benefit or harm, regardless of effect size or statistical significance,
creating a binary metric (McKenzie et al., 2023). The metrics were then grouped by quality-of-life
domain and a sign test statistic was used to determine the presence of a positive effect (McKenzie
et al., 2023). Sign test statistics that reached significance (p = ≤0.05) demonstrated that digital
interventions positively influenced quality of life.

Qualitative data was synthesised using meta-aggregation (Lockwood et al., 2015). This involved
extracting all findings produced by authors of the included articles, grouping these into categories,
and grouping categories to form synthesised review findings. The aim of producing synthesised
findings was to provide recommendations for optimising intervention delivery (Munn, Tufanaru, &
Aromataris, 2014).

Both syntheses were then integrated together by juxtaposing and linking the findings to produce
a third synthesis (Harden, 2010; Stern et al., 2020). This synthesis is presented in narrative rec-
ommendations on how digital interventions can benefit the quality of life of people living with
dementia, and how delivery may be optimised.

Results

Included studies

6046 citations were retrieved from electronic databases and an additional 529 citations were re-
trieved from additional searches, resulting in a total of 6,575 publications. Of these, 73 articles met
eligibility. 59 contained quantitative data related to quality-of-life outcomes, and 18 contained
qualitative data related to experience (Figure 1) (Page et al., 2021). Study characteristics for all
studies can be found in Table 1.
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Quality of articles

Overall study quality varied. RCT’s were mostly of moderate quality (Park, 2022a; Park, Liao, et al.,
2020; Park, Jung, & Lee, 2020; Poptsi et al., 2019; Schmitter-Edgecombe, 2022; Scullin et al., 2022;
Shyu et al., 2022; Thapa et al., 2020; Torpil et al., 2021), twelve were of low quality (Amjad et al.,
2019; Beentjes, Neal et al., 2020; Han et al., 2020; Jirayucharoensak et al., 2019; Knoefel et al.,
2018; Li et al., 2019; Marin et al., 2022; Park 2020a; Phatak et al., 2021; Sautter et al., 2021; Singh
et al., 2022; Yang et al., 2022). They commonly failed to provide sufficient detail of concealment,
blinding, details of power calculations, or justifications of sample size. Non-randomised studies
were mostly moderate quality (Bojan et al., 2021; Debring et al., 2021; Kim et al., 2021; Maeng
et al., 2021; Petersen et al., 2020; Tsolaki et al., 2020; Zhang et al., 2019; Zhu et al., 2022), two
were low quality (Burgos-Morelos et al., 2023; Chen et al., 2022). Commonly these lacked control
groups, incomplete outcomes, lacked detail regarding the reliability of outcome measurement,
showed no power calculations, or justifications for sample sizes. Mixed Methods designs were all
high quality. Missing was a lack of description on the impact of confounding variables and
descriptions related to risk of non-response biases. Case study designs were high quality, except
for the case series design which was low in quality (Fasilis et al., 2018). This lacked clear
descriptions of the participant information and reporting of site demographics. All qualitative
studies were high quality except Øksnebjerg et al. (2019) which was low quality. This study failed
to describe philosophical and methodological perspectives, had unclear analytical methods, and
provided insufficient participant data to determine adequate representation of participants. They
also did not locate the researcher theoretically or culturally in the study, a common flaw amongst
55% of the qualitative studies (Berrett et al., 2022; Critten & Kucirkova, 2019; Ryan et al., 2020;
Øksnebjerg et al., 2019). The quality assessment checklist scores for all studies are presented in
supplemental material 2.

Figure 1. PRISMA flowchart for study selection.
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Quantitative Synthesis

Study characteristics. Most articles were randomised control trials (n = 35, see Table 1). Study designs
also included non-randomised control trials (Cinar & Sahiner, 2020; Kim et al., 2021; Maeng et al.,
2021; Petersen et al., 2020; Tsolaki et al., 2020), within subject designs (Bojan et al., 2021; Burgos-
Morelos et al., 2023; Chen et al., 2022; Debring et al., 2021; Laird et al., 2018; Taylor et al., 2020;
Zajac-Lampaska et al., 2019; Zhang et al., 2019; Zhu et al., 2022), mixed methods (Kerkhof et al.,
2022; König et al., 2022; Mattos et al., 2021; Sheehy et al., 2022), case studies (Edgar & Bargmann,
2021; Foloppe et al., 2018; Imbeault et al., 2018a, 2018b), case series (Fasilis et al., 2018), and a cost
effectiveness design (Ferry et al., 2020). Twenty articles did not report their location. Of those that
did, locations included Europe (Diaz Baquero et al., 2022; Beentjes, Neal, et al., 2020; Bojan et al.,
2021; Debring et al., 2021; Fasilis et al., 2018; Ferry et al., 2020; Foloppe et al., 2018; Laird et al.,
2018;Marin et al., 2022; Nousia et al., 2021; Petersen et al., 2020; Poptsi et al., 2019; Rai, Schneider,
& Orrell, 2021; Rodella et al., 2022; Sautter et al., 2021; Tsolaki et al., 2020), Republic of Korea
(Han et al., 2020; Kim et al., 2020, 2021; Lee et al., 2018; Maeng et al., 2021; Park, 2022a, 2022b;
Park et al., 2020a, 2020b; Park, Jung, & Lee, 2020; Thapa et al., 2020; Yang et al., 2022), China (Li
et al., 2019; Zhang et al., 2019; Zhu et al., 2022), United States of America (Duff et al., 2022; Edgar
& Bargmann, 2021), Taiwan (Chen et al., 2022; Shyu et al., 2022), Pakistan (Amjad et al., 2019),
Canada (Sheehy et al., 2022), Turkey (Cinar & Sihinar, 2020), and Thailand (Jirayucharoensak et al.,
2019).

The duration of interventions ranged between <1 day to 4 years, with most providing inter-
ventions for 12 weeks (Beentjes, Neal, et al., 2020; Cavallo & Angilletta, 2019; Cinar & Sahiner,
2020; Debring et al., 2021; Duff et al., 2022; Ferry et al., 2020; Kerkhof et al., 2022; König et al.,
2022; Laird et al., 2018; Manenti et al., 2020; Park, Liao, et al., 2020; Torpil et al., 2021; Tsolaki
et al., 2020; Zhang et al., 2019). Most designs contained two groups such as digital intervention
versus control, digital intervention versus non-digital intervention, or cognitively impaired versus
healthy adults. Seven articles compared three or more different arms (Cheng et al., 2022; Cinar &
Angilletta, 2019; Jirayucharoensak et al., 2019; Manenti et al., 2020; Poptsi et al., 2019; Tsolaki
et al., 2020; Yang et al., 2022).

Sample sizes ranged from 1 to 272 participants, with a total 2793 participants providing
quantitative data on quality-of-life outcomes. The diagnosis of participants consisted primarily of
individuals with mild cognitive impairment (n = 1697). Other diagnoses included individuals with
Alzheimer’s disease (n = 21), vascular dementia (n = 98), unspecified or combination of dementias
(N = 416), mixed samples of mild cognitive impairment or dementia (n = 463), and probable
Alzheimer’s disease (n = 98). Only 17 studies reported age range of participants which ranged from
50 to 101 years, with an average age of 74 years (Beentjes, Neal, et al., 2020; Chen et al., 2022;
Debring et al., 2021; Edgar & Bargmann, 2021; Ferry et al., 2020; Flak et al., 2019; Foloppe et al.,
2018; Imbeault et al., 2018a, 2018b; König et al., 2022; Laird et al., 2018; Marin et al., 2022; Mattos
et al., 2021; Poptsi et al., 2019; Sheehy et al., 2022; Torpil et al., 2021; Zajac-Lamparska et al.,
2019). Ethnicity was only reported in nine studies, however, both western and eastern ethnicities
were represented (Edgar & Bargmann, 2021; Li et al., 2019; Marin et al., 2022; Nousia et al., 2021;
Park, 2022a, 2022b; Rai, Schneider, & Orrell, 2021; Schmitter-Edgecombe et al., 2022; Scullin
et al., 2022).

Digital interventions were categorised by their hardware and software. Virtual reality software
was present in 21 interventions. These included cognitive training and stimulation (Amjad et al., 2019;
Flak et al., 2019; Foloppe et al., 2018; Kim et al., 2021; Maeng et al., 2021; Manenti et al., 2020;
Park, Yun, et al., 2020; Park, Liao, et al., 2020; Park, 2022a; Thapa et al., 2020; Torpil et al., 2021;
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Yang et al., 2022; Zajac-Lamparska et al., 2019; Zhu et al., 2022), leisure and relaxation (Fasilis
et al., 2018; Flynn et al., 2022; Cheng et al., 2022; Sheehy et al., 2022; Singh et al., 2022), and for
physical exergames (Micarelli et al., 2019; Park, Jung, & Lee, 2020). Computerised software was
present in 45 studies which included web pages, applications, smart devices, and computer pro-
grams. These consisted of cognitive training or stimulation interventions (n = 23, see Table 1),
interventions for improving activities of daily living (Beentjes, Kerkhof, et al., 2020; Beentjes, Neal,
et al., 2020; Berret et al., 2022; Imbeault et al., 2018a, 2018b; Kerkhof et al., 2022; König et al.,
2022; Schmitter-Edgecombe et al., 2022; Scullin et al., 2022; Smith et al., 2020; Øksnebjerg et al.,
2019), physical exergames or exercises (Cinar & Sahiner, 2020; Jirayucharoensak et al., 2019;
Petersen et al., 2020; Taylor et al., 2020; Tsolaki et al., 2020; van Stanten et al., 2020), reminiscence
opportunities (Bielsten et al., 2020; Critten & Kucirkova, 2019; Ferry et al., 2020; Laird et al., 2018;
Ryan et al., 2020), leisure activities (Berenbaum et al., 2020; Hicks et al., 2019), and a commu-
nication aid (Debring et al., 2021). Also present was a dementia specific computer (Sautter et al.,
2021), and a website providing cognitive behavioural therapy for insomnia (Mattos et al., 2021).
Several interventions were explored in multiple studies. These included FindMyApps, an appli-
cation to assist people to download dementia friendly tablet apps (Beentjes, Kerkhof, et al., 2020;
Beentjes, Neal, et al., 2020; Kerkhof et al., 2022), BrainHQ©, a computerised cognitive training
website (Duff et al., 2022; Knoefel et al., 2018; Phatak et al., 2021; Tsolaki et al., 2020), iCST, an
application for cognitive stimulation (Rai et al., 2021a, 2021b, 2021c), InspireD, a reminiscence
application (Laird et al., 2018; Ryan et al., 2020), and Constant Therapy®, a computerised cognitive
training website (Edgar & Bargmann, 2021; Marin et al., 2022).

Seventeen articles explored quality of life as a whole measure additional to exploring individual
quality-of-life domains (Beentjes, Neal, et al., 2020; Chen et al., 2022; Foloppe et al., 2018; Han
et al., 2020; Kerkhof et al., 2022; Kim et al., 2021; König et al., 2022; Maeng et al., 2021; Manenti
et al., 2020; Petersen et al., 2020; Rai, Schneider, & Orrell, 2021; Rodella et al., 2022; Schmitter-
Edgecombe et al., 2022; Scullin et al., 2022; Shyu et al., 2022; van Stanten et al., 2020), two
explored quality-of-life as a whole measure without exploring individual domains (Debring et al.,
2021; Ferry et al., 2020). Figure 2 shows the combination of quality-of-life domains explored within
articles, and the number of digital methods used by interventions to explore each domain. Cognition
was the most explored domain with mostly virtual reality interventions. Twenty articles only
explored cognition, thirteen explored cognition and health and wellbeing, five cognition and daily
activities and looking after yourself, and five explored all three of these domains. Self-concept and
social relationships were least explored, and outcomes related to these appeared in five and seven
articles respectively. Measures used to explore quality of life varied (see Table 1). Tables 2 and 3
show the number of outcome measures used in each study and the direction of outcome effects for
each quality-of-life domain per study.

Effectiveness of digital interventions. Using means, standard deviations, effect sizes, and the narrative
descriptions from authors, sign test statistics were used to detect the presence of an effect for digital
interventions improving each quality-of-life domain (Table 4). These show digital interventions
positively affect cognition, social relationships and health and wellbeing domains.

Cognition. Fifty articles explored cognition, data were included from 43 studies using cognition as
the primary outcome or did not specify that it was not the primary outcome (see Tables 2 and 3).
One hundred and thirty-eight outcome effects were identified across cognitive domains; however,
most did not reach statistical significance. When measured immediately after the intervention
period statistically significant positive effects were found in 22 studies (see Tables 2 and 3), and
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a statistically significant effect favouring the active control group was identified in a study of
auditory memory (Duff et al., 2022). This control was an unvalidated digital cognitive training
intervention which was compared to a validated version BrainHQ©. In studies with later follow up
measures (Diaz Baquero et al., 2022; Cavallo & Angilletta, 2019; Cheng et al., 2022; Duff et al.,
2022; Li et al., 2019; Manenti et al., 2020), positive effects remained but were not statistically
significant in two studies (Li et al., 2019; Manenti et al., 2020), and negative effects were no longer
evident in one study (Duff et al., 2022). Sustained significant effects were found in two RCTs of
high and moderate quality (Cavallo & Angilletta, 2019; Cheng et al., 2022). Participants with
Parkinson’s disease and MCI received remote transcranial magnetic stimulation (rTMS) alongside
virtual reality cognitive training. They showed sustained improvement in delayed memory three
months post intervention compared to those receiving rTMS alone, and sustained improvement in
delayed memory and total RBANS scores compared to those receiving neither intervention
(Cheng et al., 2022). Participants with early-stage Alzheimer’s who received computerised
cognitive training using Branier© showed significant improvement in scores on the digit span test,
two syllable word test, story recall and delayed recall, and the Brixton test 12 months post in-
tervention compared to individuals receiving unstructured computer use; however, improvements
declined compared to immediately after completing the intervention (Cavallo & Angilletta, 2019).
The evidence contributing to this synthesis was mostly moderate quality (23%–87%) and mainly
RCTs (see supplemental material). Ten studies, including nine of the RCTs, were low quality,
lacking details of blinding and concealment, justification of sample size, and clarity regarding
reliability of outcome measures (Amjad et al., 2019; Chen et al., 2022; Han et al., 2020;
Jirayucharoensak et al., 2019; Li et al., 2019; Marin et al., 2022; Park, Yun, et al., 2020; Phatak
et al., 2021; Sautter et al., 2021; Yang et al., 2022). Therefore, the certainty of whether digital
interventions can improve cognition is low.

Health and wellbeing. Twenty-nine articles explored health and wellbeing, data were included
from 18 using it as the primary outcome or not specifying that it was not the primary outcome (see
Tables 2 and 3). Thirty-four outcome effects were identified, and positive effects were found
across measures of emotional wellbeing, physical activity, and health. Large effect sizes fa-
vouring digital interventions were reported between groups in two studies using the Geriatric
Depression Scale (Sautter et al., 2021) and the Pleasant Activities List (Kerkhof et al., 2022); and
a small effect size was found using within group analysis on measures of walking abilities (Thapa
et al., 2020). However, these didn’t reach statistical significance. Significant improvements
immediately post intervention were found using within group analyses in four studies (Bojan
et al., 2021; Petersen et al., 2020; Singh et al., 2022; Zhu et al., 2022) and between groups in four
studies (Micarelli et al., 2019; Sautter et al., 2021; Shyu et al., 2022; Thapa et al., 2020) using
measures of depression, positive and negative affect, stress, mindfulness awareness, walking
ability, dexterity, grip strength, dizziness handicap, and balance confidence. 27% of RCT evi-
dence contributing to this synthesis was of low quality (Sautter et al., 2021; Singh et al., 2022;
Yang et al., 2022) and causal certainty is low. Quality was low due to unclear blinding, no group
concealment, differences between groups at baseline and because groups were not treated
identically. Additionally, a significant effect favouring the physical training control group was
found on depressive symptoms in one non-randomised control trial of moderate quality (Tsolaki
et al., 2020). This intervention was not digital, and therefore questions are raised as to whether
a digital method of delivery is more effective than in person. Given the low quality of this
evidence and conflicting findings, the certainty regarding whether digital interventions improve
health and wellbeing is low.
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Social relationships. Seven studies explored social relationships, data were included from five
measuring social relationships as the primary outcome or not specifying that it was not the
primary outcome (see Tables 2 and 3). Six outcome effects were identified showing positive
effects in mutuality (positive quality of relationship between carer and care recipient), and social
participation. Most did not reach statistical significance, except two using the Personal and
Social Performance Scale, Quality of Carer Patient Relationship scale, and Mutuality scale
(Chen et al., 2022; Laird et al., 2018). Both used within group analysis measured pre and post
intervention, neither had a control group or further follow up, thus the certainty regarding
whether digital interventions caused this effect and whether this was sustained is low. Although
the quality of studies contributing to this synthesis was mostly high (Kerkhof et al., 2022; Laird
et al., 2018; Rai, Schneider, & Orrell, 2021) two were low quality (Beentjes, Neal, et al., 2020;
Chen et al., 2022). Most were non-randomised control designs (80%), and only one compared
the intervention to a no treatment control group (Rai, Schneider, & Orrell, 2021). Quality was
commonly reduced due to lack of detail on randomisation, concealment, blinding processes, and
difficulty determining whether both groups were treated identically. Thus, it is difficult to

Figure 2. Venn diagram highlighting the combinations of quality-of-life domains measured in studies, and
which digital platforms were used.
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determine whether improvements were the result of digital interventions, or confounding
variables and therefore the certainty of this finding is low.

Qualitative synthesis

Study characteristics. Study designs consisted of mixed methods (Beentjes, Kerkhof, et al., 2020;
Beishon et al., 2021; Berenbaum et al., 2020; Bogza et al., 2020; Kerkhof et al., 2022; König et al.,
2022; Mattos et al., 2021; Rai et al., 2021a, 2021b; Sheehy et al., 2022) and qualitative papers
(Berrett et al., 2022; Bielsten et al., 2020; Critten & Kucirkova, 2019; Flynn et al., 2022; Hicks et al.,
2019; Ryan et al., 2020; Smith et al., 2020; Øksnebjerg et al., 2019). Five articles described their
methods as aligning with participatory action research (Beentjes, Neal, et al., 2020; Berenbaum
et al., 2020; Critten & Kucirkova, 2019; Flynn et al., 2022; Hicks and Innes, 2019). Four articles did
not report their location (Beishon et al., 2021; Flynn et al., 2022; Mattos et al., 2021; Smith et al.,
2020), the rest were in Europe (Beentjes, Kerkhof, et al., 2020; Bielsten et al., 2020; Critten &
Kucirkova, 2019; Hicks et al., 2019; Kerkhof et al., 2022; König et al., 2022; Rai, Griffiths, et al.,
2021; Ryan et al., 2020; Øksnebjerg et al., 2019), Israel (Berenbaum et al., 2020), Australia (Berrett
et al., 2022), and Canada (Sheehy et al., 2022). The duration of interventions ranged between <1 day
to 18 months, with most lasting 12 weeks.

Evidence from 295 participants was included in the qualitative synthesis comprising of data
from individuals with unspecified, or combined dementia diagnoses (n = 184), mild cognitive
impairment (n = 44), and individuals with dementia or mild cognitive impairment (n = 67). In
some cases, family members supporting the person living with dementia to use the digital
intervention were included in the synthesis when interviewed with the person living with
dementia. The participants ages were reported in 13 studies, ranging between 41–97 years, the
mean age was 74 years (Beentjes, Kerkhof, et al., 2020; Beilsten et al., 2021; Berenbaum et al.,
2020; Bogza et al., 2020; Critten & Kucirkova, 2019; Flynn et al., 2022; Hicks et al., 2019;
König et al., 2022; Mattos et al., 2021; Ryan et al., 2020; Sheehy et al., 2022; Smith et al., 2020;
Øksnebjerg et al., 2019). Seven studies documented ethnicity, representing eastern and western
ethnicities (Beishon et al., 2021; Berenbaum et al., 2020; Bogza et al., 2020; Hicks et al., 2019;
Rai et al., 2021a, 2021b; Øksnebjerg et al., 2019).

Digital interventions were categorised by their software and hardware. Several studies used
various ‘off the shelf’ devices (Berrett et al., 2022; Hicks et al., 2019; Øksnebjerg et al., 2019; Smith
et al., 2020). Two digital interventions were described within multiple studies: FindMyApps
(Beentjes, Kerkhof, et al., 2020; Kerkhof et al., 2022), an application to assist people to download
dementia friendly tablet apps, and iCST (Rai et al., 2021a, 2021b), an individual cognitive
stimulation application. Other digital interventions were categorised as computerised cognitive
training (Beishon et al., 2021; Berenbaum et al., 2020), virtual reality games (Sheehy et al., 2022)
and virtual reality experiences (Flynn et al., 2022), assistive technologies (König et al., 2022),
reminiscence apps (Critten & Kucirkova, 2019), self-management apps (Bielsten et al., 2020),
a web-based decision-making tool (Bogza et al., 2020), and online cognitive behavioural therapy for
insomnia (Mattos et al., 2021).

In general, data were from interviews, focus groups, and observations, and analysed using
thematic analysis (61%) to produce themes summarising participants experiences supplemented by
participant quotes. All articles gathered data from carers and people living with dementia except one
observational study (Smith et al., 2020) which only gathered data from people living with dementia.
Most (61%) used dyadic interviews or focus groups, two conducted separate interviews but
combined data during analyses (Flynn et al., 2022; Ryan et al., 2020). It was unclear how data were
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Table 2. Direction of effects for randomised control trials.
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Table 3. Direction of effects for non-randomised trials.
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collected in three articles; however, carer and participant data were analysed together (Beentjes,
Kerkhof, et al., 2020; Berenbaum et al., 2020; Konig et al., 2022).

Experiences of using digital interventions. A total of 139 findings related to experience of using digital
interventions were extracted and synthesised to create thirty review findings, eleven categories and
four synthesised findings. These are presented in Table 5 and described below.

Synthesised finding 1: Tailored support is needed to ensure digital interventions are accessible to people
living with dementia. People living with dementia and their caregivers acknowledge that support to
learn and use digital interventions is crucial to empower them (Beentjes, Kerkhof, et al., 2020;
Beishon et al., 2021; Hicks et al., 2019; Kerkhof et al., 2022; Ryan et al., 2020), and if not supported,
this can lead to disengagement (Beentjes, Neal, et al., 2020; Smith et al., 2020). Support must be
tailored to the needs and preferences of people living with dementia, who differ in how they
would like to be supported, and who they would like to be supported by. Some prefer to be
supported by family (Flynn et al., 2022; Rai et al., 2012b), and others by individuals they feel are
knowledgeable about technology (Flynn et al., 2022; Rai et al., 2012a). The level of support
ranged from independent exploration (Berehaum et al., 2020; Kerkhof et al., 2022; Ryan et al.,
2020), providing instructions (Berenhaum et al., 2020; Flynn et al., 2022), to verbal or physical
assistance such as holding devices, or physically guiding participants around devices (Critten &
Kucirkova, 2019).

Synthesised finding 2: Digital interventions must have a purpose to be desirable to people living with
dementia and their caregivers. People living with dementia and their caregivers have pre-existing

Table 4. Direction of effects with sign test statistics per quality-of-life domain.
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attitudes towards technology which influence the desirability of using digital interventions. Lack of
familiarity with technology (Beentjes, Kerkhof, et al., 2020; Kerkhof et al., 2022; Rai, Griffiths,
et al., 2021), negative opinions (Critten & Kucirkova, 2019; Rai, Prasetya, et al., 2021; Ryan et al.,
2020) and low skill appraisal (Flynn et al., 2022; Rai, Griffiths, et al., 2021) make digital inter-
ventions less desirable. To improve desirability, digital interventions need a purpose to be seen as
useful (Beentjes, Kerkhof, et al., 2020; Beishon et al., 2021; Sheehy et al., 2022). Caregivers’ desires
to stimulate, support, and keep the brain active are powerful purposes for initiating use of digital
interventions (Kerkhof et al., 2022; Rai et al., 2021a, 2021b). However, people with dementia also
need to find the intervention useful for it to be maintained (Beentjes, Neal, et al., 2020; Beishon et al.,
2021; Sheehy et al., 2022).

Synthesised finding 3: Digital intervention designs must be tailored to the needs of people living with
dementia for successful incorporation into their lifestyle. Symptoms such as apathy and memory dif-
ficulties, associated with dementia progression make individuals less likely to, or less able to use
digital interventions (Beishon et al., 2021; Mattos et al., 2021). Deterioration of eyesight and
physical abilities, associated with normal aging also make digital interventions more difficult to use
(Beishon et al., 2021; Flynn et al., 2022; Rai, Prasetya, et al., 2021). There appeared two ways of
mitigating these difficulties.

Firstly, designs prioritising simplicity (Beishon et al., 2021; Bogza et al., 2020; Kerkhof et al.,
2022; Ryan et al., 2020) and convenience were deemed more usable, and less stigmatising (Berrett
et al., 2022; Rai, Griffiths, et al., 2021; Ryan et al., 2020). Additionally, good quality enhanced
intervention appeal (Berrett et al., 2022; Flynn et al., 2022). Those that require multiple updates are
deemed less usable because they produce technical difficulties making participants frustrated and
disengaged (Beishon et al., 2021; Mattos et al., 2021; Sheehy et al., 2022; Øksnebjerg et al., 2019).
Difficulties are mitigated when intervention use is successfully incorporated into the routines of
people living with dementia (Beishon et al., 2021; Kerkhof et al., 2022; Mattos et al., 2021; Rai,
Griffiths, et al., 2021). This is acknowledged as challenging and not always a priority (Kerkhof et al.,
2022; Rai, Prasetya, et al., 2021).

Synthesised finding 4: People living with dementia can benefit from digital interventions. Digital in-
terventions provide opportunities for connectedness. Their use can scaffold social in-
teraction, stimulate conversations (Bielsten et al., 2020; Hicks et al., 2019), and connect
people living with dementia to their peers and community (Hicks et al., 2019; Kerkhof et al.,
2022; Rai, Prasetya, et al., 2021). When used with family, digital interventions can foster
feelings of closeness (Beentjes, Kerkhof, et al., 2020; Bielsten et al., 2020; Rai, Griffiths,
et al., 2021; Ryan et al., 2020). Digital interventions focusing on leisure provide oppor-
tunities to connect with hobbies and interests, creating feelings of enjoyment (Hicks et al.,
2019; Rai, Prasetya, et al., 2021; Ryan et al., 2020). However, enjoyment depends on how
ability and progress is appraised during use. When people appraise their progress and ability
as positive, this produces feelings of achievement (Beishon et al., 2021; Hicks et al., 2019),
whereas poor progress leads to frustration and disengagement (Beishon et al., 2021; Hicks
et al., 2019).

For some, noticeable changes in cognition and behaviour reinforce positive experiences of use
(Beishon et al., 2021; Sheehy et al., 2022). Appraising digital interventions as a positive experience
has the potential to improve people’s perception of their technology skills (Kerkhof et al., 2022;
Ryan et al., 2020; Smith et al., 2020), and empower people to use technology in different settings and
for different purposes (Hicks et al., 2019; Ryan et al., 2020).
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Integration of quantitative and qualitative syntheses

The integration of evidence reveals how people living with dementia can benefit from using digital
interventions and how delivery might be optimised (Figure 3).

Benefits to digital intervention use

Benefits were identified qualitatively and quantitatively in social relationships, health and wellbeing,
and cognition. Additionally, changing where and with whom people living with dementia used
digital technologies was identified in the qualitative synthesis.

Socially, digital interventions contribute to social interaction and integration by scaffolding
conversation and connecting people living with dementia to their peers and community (Bielsten
et al., 2020; Hicks et al., 2019; Rai, Griffiths, et al., 2021; Smith et al., 2020). Collaborative use
was described as fostering feelings of closeness (Beentjes, Neal, et al., 2020; Bielsten et al.,
2020; Rai, Griffiths, et al., 2021; Ryan et al., 2020), shown in the quantitative data as

Figure 3. Integration of evidence summarising benefits of using digital interventions and how these benefits
might be achieved.
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improvements in measures of caregiver relationships and mutuality (Chen et al., 2022; Laird
et al., 2018).

Interestingly, leisure was rarely a focus for interventions, yet enjoyment was commonly described
qualitatively as a benefit (Flynn et al., 2022; Hicks et al., 2019; Rai, Prasetya, et al., 2021; Ryan et al.,
2020; Sheehy et al., 2022). Quantitatively, improvements were seen on measures of mood and
positive affect indicating enjoyment (Kerkhof et al., 2022; Sautter et al., 2021; Shyu et al., 2022).

Changes in physical activity, alertness, and cognition are described qualitatively (Beishon et al.,
2021; Flynn et al., 2022; Sheehy et al., 2022). These are consistent with improvements on
quantitative measures of physical activity and cognitive tests following the intervention (Micarelli
et al., 2019; Petersen et al., 2020; Thapa et al., 2020).

Changes to how people used digital technologies involves people feeling more motivated to use
the technologies outside of the research context. These individuals used the interventions and other
technologies for new purposes in different locations after taking part in studies Hicks et al. (2019);
Kerkhof et al. (2022); Ryan et al. (2020). This was not featured in quantitative papers, as it’s not
a variable measured numerically but indicates that positive experiences might contribute to making
future interventions and technologies more desirable.

Optimising digital intervention delivery

A lack of reporting on how digital interventions were provided to participants means it is difficult
to conclude the most effective way of providing digital interventions. For example, 39% of
quantitative articles did not report either the location of intervention use, the method of in-
tervention delivery, or the level of support given to use the intervention. From available in-
formation, structured digital interventions (those requiring a specified amount of use per day/
week) provided at home more frequently produce positive effects. These interventions made up
29% of studies reporting location and requirements of intervention use, of which 73% demon-
strated positive outcomes. Additionally, evidence from one qualitative study describes home-
based digital interventions as more desirable because participants did not have to go out (Ryan
et al., 2020). Further qualitative evidence suggests incorporation into routine is key to counteract
barriers related to memory difficulties (Beishon et al., 2021; Kerkhof et al., 2022; Mattos et al.,
2021; Rai, Schneider, & Orrell, 2021). Therefore, interventions with structured requirements for
use, provided in the home environment may be more easily incorporated into routines because
they are more convenient. This is important as people living with dementia require support to learn
and use interventions (Beentjes, Kerkhof, et al., 2020; Critten & Kucirkova, 2019; Flynn et al.,
2022; Kerkhof et al., 2022; Rai, Griffiths, et al., 2021), often provided by carer’s (Beishon et al.,
2021; Flynn et al., 2022; Kerkhof et al., 2022), and therefore, the convenience of having in-
terventions in the home may mediate instances where they are not seen as a priority because they
require less time and effort.

Discussion

People living with dementia or mild cognitive impairment benefit from digital interventions,
particularly those targeting cognition, health and wellbeing, and social relationships. Other benefits
include enjoyment from intervention use and continuing to use technologies outside of the research
parameters.

To gain benefits, individuals need to be motivated, otherwise interventions are not seen as
a priority and forgotten. Motivation often comes from carers who describe a need to stimulate and
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support, but motivation is maintained when people living with dementia feel the intervention is
useful.

People living with dementia require support to use digital interventions, which often comes from
carers or people knowledgeable about technology. Also, interventions used at home which have
specified requirements to how long they are used per day/week may be more likely to produce
beneficial outcomes. The frequency and intensity of intervention use does not improve quantitative
outcomes, and so this delivery method is likely effective because it provides a convenient and
flexible way to incorporate interventions into routines.

The benefits of using digital interventions found in this review are consistent with previous
reviews exploring effectiveness of specific interventions. For example, touchscreen technologies
and digital cognitive training improved the psychological wellbeing, cognition, social interaction,
and relationships of people living with dementia (Hill et al., 2017; Pang et al., 2021; Tyack & Camic,
2017). Qualitative reviews corroborate this, evidencing benefits in the physical, mental, and social
health of people with dementia using mobile health applications (Brown & O’Connor, 2020).
Despite this, we cannot conclude with certainty that digital interventions are effective in improving
cognition, health and wellbeing, and social interaction. This is because in depth statistical com-
parisons were impossible due to there being huge variation in how quality of life was conceptualised
by authors, and how outcomes were measured. Additionally, the general quality of available
quantitative evidence was inconsistent and low further reducing the certainty of benefits. This is
important given that most included studies also only explored short term benefits, and thus it also
cannot be concluded that the benefits that were identified are sustained. Similar uncertainty is
acknowledged elsewhere, where low quality evidence, small sample sizes, and inconsistencies
between technologies and designs mean that other reviews have also failed to provide convincing
evidence of digital intervention effectiveness (Gates et al., 2019; Knapp et al., 2022; Topo, 2009;
Van der Roest et al., 2017).

The qualitative review findings are largely consistent with theoretical models of adaption,
specifically the environment-person fit (E-P fit) model’s notion that a good fit between a person’s
competencies and environment is required for digital interventions to be desirable, accessible, and
useful (Lawton & Nahemow, 1973). For example, our findings show that declines in cognition and
poor skill appraisal reduce technology competence, leading to poor E-P fit, and non-adoption of
digital interventions. According to our findings one method to improve this fit is by providing
support. There is much evidence consistent with our finding that people living with dementia require
support to use digital interventions (Evans et al., 2022; Gibson et al., 2015; Lariviere et al., 2021;
Smith and Mountain, 2012). Previous frameworks have, like this review, identified that support
comes from carers, or people knowledgeable regarding technology (Evans et al., 2022); without
support this review found participants were likely to disengage.

The qualitative review findings are also consistent with the concepts described in the unified
theory of acceptance technology (UTAUT) (Marikyan & Papagiannidis, 2023). This theory may
explain our two novel findings. Firstly, we found that positive experiences using digital interventions
resulted in participants using the technologies outside of the study parameters, such as with different
people or in different settings (Hicks et al., 2019; Kerkhof et al., 2022; Ryan et al., 2020). Older adult
literature describes gaining knowledge as influential for older adult technology use (Nygard &
Starkhammar, 2007). For example, digital inclusion classes indicate that individuals learning to use
technology show desire to learn about other technologies and this level of desire was mediated by
positive experiences, with positive experiences being associated with a desire to learn new tech-
nologies (Betts et al., 2019). Aligning with the UTAUT (Marikyan & Papagiannidis, 2023), this is
likely because gaining knowledge through classes improves performance expectance (predicted
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usefulness) and effort expectance (ease of use). In view of this, it is possible that a similar process is
established through taking part in digital intervention research. This means that by learning
technology skills through research experiences, people with dementia might adapt better to
technology environments outside of study parameters.

Secondly, the review found that interventions provided at home, requiring structured frequency of
use, weremore likely to produce benefits. Like us, Pang and colleagues’ (2021) found no differences in
effectiveness outcomes based on intervention length or intensity, suggesting that the deliverymethod is
important for other reasons. Based on the E-P fit model and UTAT (Lawton & Nahemow, 1973;
Marikyan & Papagiannidis, 2023) this method of delivery may be effective because it reduces en-
vironmental pressures by facilitating a convenient way to incorporate interventions into routines,
a common strategy to aid memory (Cavanaugh et al., 1983; Ferland et al., 2013; White, 2023). Like
others, we found carers were a key factor in this incorporation (Evans et al., 2022; Gibson et al., 2015;
Lariviere et al., 2021; Smith and Mountain, 2012). Therefore, it is possible that barriers such as being
too busy or interventions being too time consuming (Brown & O’Connor, 2020; McAllister et al.,
2020), might be mitigated by home-based interventions which are more convenient to carer’s (Christie
et al., 2018) because these reduce added burden (Arthanat et al., 2020).

Limitations

Several limitations are applicable to this review, firstly many different study designs and outcomes
were included meaning effectiveness was determined by vote counting the direction of effect
(McKenzie et al., 2023). This is acceptable in Cochrane guidance (McKenzie et al., 2023) but limited
because it can only determine the presence of an effect, not the magnitude.

Secondly, this review includes samples of people living with dementia, mild cognitive im-
pairment, and probable Alzheimer’s disease because many studies used mixed samples, thus, to
avoid excluding data, all are included. Therefore, findings may be more applicable to individuals in
the prodromal or milder stages of dementia, as a larger proportion of the review sample fit this
category. Previous literature shows digital technologies may be more beneficial to individuals with
mild cognitive impairment than people living with dementia (Neal et al., 2021), which might explain
the positive effects found. The findings on effectiveness should therefore be applied to other stages
of dementia with caution.

Thirdly, most studies in this review explored digital intervention effects at the end of the in-
tervention period, thus describing short-term benefits. Long term benefits have rarely been explored
however, one review showed benefits of engaging in digital interventions were not evident at
12 months (Gates et al., 2020). Therefore, the longer-term sustainability of digital interventions is
unknown.

Finally, poor methodological reporting means 20% of studies were of low quality thus, findings
are low in certainty. The addition of qualitative data to the effectiveness synthesis adds some
certainty, however, the trustworthiness of qualitative data is not graded. This lack of consistent high-
quality evidence is not uncommon among reviews exploring digital technologies (Neal et al., 2021;
Van der Roest et al., 2017), however, findings should be interpreted with risks of bias in mind
because we cannot conclude with certainty that effectiveness of digital interventions is established.

Implications and recommendations

Digital interventions in dementia are popular reflected by the large proportion of pilot studies
identified. Despite this, this review demonstrates little progress has been made making these real-
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world applicable, potentially due to researchers’ enthusiasm to invent rather than provide good
quality evidence of effectiveness (Knapp et al., 2022). Previous reviews have also not provided
convincing evidence because of the many varieties of technology and design being produced (Topo,
2009; Van der Roest et al., 2017). For example, this review describes 28 types of digital cognitive
training programmes, despite well established, trademarked versions being available for testing
(Kong, 2020). Although 29 of these were RCTs, only 32% were deemed high quality; many were
feasibility stage, thus unready for large scale effectiveness testing and not real-world applicable.
Further high-quality, large-scale research is needed to determine whether digital interventions are
effective.

This review provides a summary of interventions already developed mapped on to the quality-of
life domains they target. Consistent with others, the results show developments have mostly focused
on improving cognition (Dequanter et al., 2021), however given that the quantitative benefits here
remain inconclusive, alternative outcomes should be explored. Personal outcomes such as social
relationships and self-concept remain underexplored (Neal et al., 2021). Compared to previous
reviews, progress has been made developing digital reminiscence opportunities for community
dwelling people living with dementia, which often target social relationships (Laird et al., 2018;
Ryan et al., 2020). However, a lack of interventions focusing on leisure persists (Dequanter et al.,
2021). This is surprising considering that over 65s spend approximately 7 hours a day on leisure
activities (Payne, 2017), report a need for entertainment from technology (Egan & Pot, 2016), and
report enjoyment using technology (Astell, 2013; Chirico et al., 2022; Lee et al., 2023). Leisure
focused digital interventions do exist for people with dementia (Astell, 2019) but older adults tend to
have negative attitudes towards gaming (Ferguson et al., 2016). Qualitatively, this review highlights
evidence that pleasure can be derived from digital interventions, even when enjoyment is not their
primary focus (Hicks et al., 2019; Rai, Prasetya, et al., 2021; Ryan et al., 2020) and therefore leisure-
based technologies and making these more appealing to people with dementia requires further
exploration.

This review also highlights the importance of creating personalised or tailored digital
interventions for people with dementia so that they are desirable and accessible. General
attitudes toward technology, which are underexplored, form part of this influence. Individuals
with negative attitudes appear less motivated and less likely to engage and this is well
documented as a barrier to digital intervention engagement (Christie et al., 2018; Pang et al.,
2021; Smith & Mountain, 2012). Study recruitment for effectiveness testing is thus un-
avoidably biased, as individuals with positive attitudes, and motivation are more likely to take
part in technology studies, unrepresentative of all people living with dementia. Echoing
Holthe and colleagues (2018), future research should prioritise using participatory methods of
intervention development, to better understand people’s attitudes towards technology and
create interventions which are more desirable and accessible to all people with dementia. Also,
given the importance of carer’s for supporting people with dementia to use digital inter-
ventions, like Bradley and colleagues (2023) we recommend that they too are considered when
designing interventions.

Conclusion

This review synthesised studies exploring effectiveness and experiences of people living with
dementia or mild cognitive impairment using digital interventions to improve their quality of life.
This shows people living with dementia can benefit from using digital interventions if they are
motivated, and if delivery is tailored and supported. Delivery might be optimised by providing
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interventions at home using structured time and frequency instructions because this allows easier
integration into lifestyles.
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Process evaluation of the FindMyApps program trial among people with dementia or MCI and their
caregivers based on the MRC guidance. Gerontechnology, 20(1), 1–15. DOI: 10.4017/gt.2020.20.406.11.

Beentjes, K. M., Neal, D. P., Kerkhof, Y. J. F., Broeder, C., Moeridjan, Z. D. J., Ettema, T. P., Pelkmans, W.,
Muller, M. M., Graff, M. J. L., & Droes, R. M. (2020). Impact of the FindMyApps program on people with
mild cognitive impairment or dementia and their caregivers; an exploratory pilot randomised controlled trial.

Ditton et al. 541

https://orcid.org/0000-0001-5654-809X
https://orcid.org/0000-0001-5654-809X
https://doi.org/10.1080/13607860600963695
https://doi.org/10.1089/g4h.2018.0029
https://doi.org/10.1371/journal.pdig.0000053
https://doi.org/10.1371/journal.pdig.0000053
https://doi.org/10.1080/17483107.2020.1753831
https://doi.org/10.1007/978-1-4419-8348-0_10
https://doi.org/10.1159/000497800
https://doi.org/10.4017/gt.2020.20.406.11


Disability and Rehabilitation: Assistive Technology, 18(3), 253–265. DOI: 10.1080/17483107.2020.
1842918.

Beishon, L., Haunton, V., Subramaniam, H., Mukaetova-Ladinska, E. B., Panerai, R. B., Robinson, T., &
Evley, R. (2021). Qualitative analysis of the cognition and flow (CoGFlowS) study: An individualized
approach to cognitive training for dementia is needed. J Alzheimers Dis, 83(1), 209–225. DOI: 10.
3233/JAD-210428.

Berenbaum, R., Tziraki, C., Baum, R., Rosen, A., Reback, T., Abikhzer, J., Naparstek, D., & Ben-David, B. M.
(2020). Focusing on emotional and social intelligence stimulation of people with dementia by playing
a serious game—proof of concept study. Frontiers of Computer Science, 2(1), Article 536880. DOI: 10.
3389/fcomp.2020.536880.

Berrett, J., de Kruiff, A., Pedell, S., & Reilly, A. (2022). Augmented assistive technology: The importance of
tailoring technology solutions for people living with dementia at home. International Journal of Human-
Computer Studies, 165(3), Article 102852. DOI: 10.1016/j.ijhcs.2022.102852.

Betts, L. R., Hill, R., & Gardner, S. E. (2019). “There’s Not Enough Knowledge Out There”: Examining Older
Adults’ Perceptions of Digital Technology Use and Digital Inclusion Classes. J Appl Gerontol, 38(8),
1147–1166. DOI: 10.1177/0733464817737621.

Bielsten, T., Keady, J., Kullberg, A., Lasrado, R., & Hellström, I. (2020). Couples’ experiences of using
DemPower in everyday life. Quality in Ageing and Older Adults, 21(3), 169–180. DOI: 10.1108/qaoa-10-
2019-0059.

Bogza, L. M., Patry-Lebeau, C., Farmanova, E., Witteman, H. O., Elliott, J., Stolee, P., Hudon, C., & Giguere,
A. M. C. (2020). User-centered design and evaluation of a web-based decision aid for older adults living
with mild cognitive impairment and their health care providers: Mixed methods study. Journal of Medical
Internet Research, 22(8), Article e17406. DOI: 10.2196/17406.

Bojan, K., Stavropoulos, T. G., Lazarou, I., Nikolopoulos, S., Kompatsiaris, I., Tsolaki, M., Mukaetova-
Ladinska, E., & Christogianni, A. (2021). The effects of playing the COSMA cognitive games in dementia.
International Journal of Serious Games, 8(1), 45–58. DOI: 10.17083/ijsg.v8i1.412.

Bradley, L., Shanker, S., Murphy, J., Fenge, L. A., & Heward, M. (2023). Effectiveness of digital technologies
to engage and support the wellbeing of people with dementia and family carers at home and in care homes: A
scoping review. Dementia, 22(6), 1292–1313. DOI: 10.1177/14713012231178445.

Bronswijk, J. V., Bouma, H., & Fozard, J. L. (2002). Technology for quality of life: An enriched taxonomy.
Gerontechnology, 2(2), 169–172. DOI: 10.4017/gt.2002.02.02.001.00.

Brown, A., & O’Connor, S. (2020). Mobile health applications for people with dementia: A systematic review
and synthesis of qualitative studies. Informatics for Health and Social Care, 45(4), 343–359. DOI: 10.1080/
17538157.2020.1728536.

Bruscoli, M., & Lovestone, S. (2004). Is MCI really just early dementia? A systematic review of conversion
studies. International Psychogeriatrics, 16(2), 129–140. DOI: 10.1017/s1041610204000092.

Burgos-Morelos, L. P., Rivera-Sánchez, J. d. J., Santana-Vargas, A. D., Arreola-Mora, C., Chavez-Negrete, A.,
Lugo, J. E., Faubert, J., & Perez-Pacheco, A. (2023). Effect of 3D-MOT training on the execution of manual
dexterity skills in a population of older adults with mild cognitive impairment and mild dementia. Appl
Neuropsychol Adult, 19(1), 1–10. DOI:10.1080/23279095.2023.2169884.

Busse, A., Angermeyer, M. C., & Riedel-Heller, S. G. (2006). Progression of mild cognitive impairment to
dementia: A challenge to current thinking. British Journal of Psychiatry, 189(5), 399–404. DOI: 10.1192/
bjp.bp.105.014779.

Campbell, M., McKenzie, J. E., Sowden, A., Katikireddi, S. V., Brennan, S. E., Ellis, S., Hartmann-Boyce, J.,
Ryan, R., Shepperd, S., Thomas, J., Welch, V., & Thomson, H. (2020). Synthesis without meta-analysis
(SWiM) in systematic reviews: Reporting guideline. BMJ, 368(1), l6890. DOI: 10.1136/bmj.l6890.

Capili, B. (2020). How does research start? American Journal of Nursing, 120(10), 41–44. DOI: 10.1097/01.
NAJ.0000718644.96765.b3.

Cavallo, M., & Angilletta, C. (2019). Long-lasting neuropsychological effects of a computerized cognitive
training in patients affected by early stage Alzheimer’s disease: Are they stable over time? Journal of
Applied Gerontology, 38(7), 1035–1044. DOI: 10.1177/0733464817750276.

542 Dementia 24(3)

https://doi.org/10.1080/17483107.2020.1842918
https://doi.org/10.1080/17483107.2020.1842918
https://doi.org/10.3233/JAD-210428
https://doi.org/10.3233/JAD-210428
https://doi.org/10.3389/fcomp.2020.536880
https://doi.org/10.3389/fcomp.2020.536880
https://doi.org/10.1016/j.ijhcs.2022.102852
https://doi.org/10.1177/0733464817737621
https://doi.org/10.1108/qaoa-10-2019-0059
https://doi.org/10.1108/qaoa-10-2019-0059
https://doi.org/10.2196/17406
https://doi.org/10.17083/ijsg.v8i1.412
https://doi.org/10.1177/14713012231178445
https://doi.org/10.4017/gt.2002.02.02.001.00
https://doi.org/10.1080/17538157.2020.1728536
https://doi.org/10.1080/17538157.2020.1728536
https://doi.org/10.1017/s1041610204000092
https://doi.org/10.1080/23279095.2023.2169884
https://doi.org/10.1192/bjp.bp.105.014779
https://doi.org/10.1192/bjp.bp.105.014779
https://doi.org/10.1136/bmj.l6890
https://doi.org/10.1097/01.NAJ.0000718644.96765.b3
https://doi.org/10.1097/01.NAJ.0000718644.96765.b3
https://doi.org/10.1177/0733464817750276


Cavanaugh, J. C., Grady, J. G., & Perlmutter, M. (1983). Forgetting and use of memory aids in 20 to 70 year olds
everyday life. The International Journal of Aging and Human Development, 17(2), 113–122. DOI: 10.2190/
H7L2-K3XK-H32K-VW89.

Chen, H. Y., Li, M. C., Liao, D., Li, C., Ji, Q.M., Guo, P., Su, Z., Yang, Y. H., Xiao,W. H., & Zhai,W. H. (2022).
The effect of computer-assisted cognitive remediation therapy on cognitive function, social function and
quality of life in patients with vascular dementia. Journal of Multidisciplinary Healthcare, 15(2),
2473–2479. DOI: 10.2147/JMDH.S378079.

Cheng, T. C., Huang, S. F., Wu, S. Y., Lin, F. G., Lin, W. S., & Tsai, P. Y. (2022). Integration of virtual reality
into transcranial magnetic stimulation improves cognitive function in patients with Parkinson’s disease with
cognitive impairment: A proof-of-concept study. Journal of Parkinson’s Disease, 12(2), 723–736. DOI: 10.
3233/JPD-212978.

Chien, L. Y., Chu, H., Guo, J. L., Liao, Y. M., Chang, L. I., Chen, C. H., & Chou, K. R. (2011). Caregiver
support groups in patients with dementia: A meta-analysis. International Journal of Geriatric Psychiatry,
26(10), 1089–1098. DOI: 10.1002/gps.2660.

Chirico, I., Giebel, C., Lion, K., Mackowiak, M., Chattat, R., Cations, M., Gabbay,M., Moyle, W., Pappada, A.,
Rymaszewska, J., Senczyszyn, A., Szczesniak, D., Tetlow, H., Trypka, E., Valente, M., & Ottoboni, G.
(2022). Use of technology by people with dementia and informal carers during COVID-19: A cross-country
comparison. International Journal of Geriatric Psychiatry, 37(9), 5801. DOI: 10.1002/gps.5801.

Christie, H., Bartels, S., Boots, L., Tange, H., Verhey, F., & de Vugt, M. (2018). A systematic review on the
implementation of eHealth interventions for informal caregivers of people with dementia. Internet In-
terventions, 13(1), 51–59. DOI: 10.1016/j.invent.2018.07.002.

Cinar, N., & Sahiner, T. A. H. (2020). Effects of the online computerized cognitive training program
BEYNEX on the cognitive tests of individuals with subjective cognitive impairment and Alzheimer’s
disease on rivastigmine therapy. Turkish Journal of Medical Sciences, 50(1), 231–238. DOI: 10.3906/
sag-1905-244.

Cipriani, G., Bianchetti, A., & Trabucchi, M. (2006). Outcomes of a computer-based cognitive rehabilitation
program on Alzheimer’s disease patients compared with those on patients affected by mild cognitive
impairment. Archives of Gerontology and Geriatrics, 43(3), 327–335. DOI: 10.1016/j.archger.2005.12.003.

Clifford, J., Bennett, D., Blennow, K., Carrillo, M., Feldman, H., Frisoni, G., Hampel, H., Jagust, W., Johnson,
K., Knopman, D., Petersen, R., Scheltens, P., Sperling, R., & Dubios, B. (2016). A/T/N: An unbiased
descriptive classification scheme for Alzheimer disease biomarkers. American Acadey of Neurology, 87(5),
539–547.

Critten, V., & Kucirkova, N. (2019). ’It brings it all back, all those good times; it makes me go close to tears’.
Creating digital personalised stories with people who have dementia. Dementia, 18(3), 864–881. DOI: 10.
1177/1471301217691162.

Department of Health. (2015). Prime Minister’s challenge of dementia 2020 (2903410). Department of Health.
Dequanter, S., Gagnon, M. P., Ndiaye, M. A., Gorus, E., Fobelets, M., Giguere, A., Bourbonnais, A., & Buyl, R.

(2021). The effectiveness of e-health solutions for aging with cognitive impairment: A systematic review.
The Gerontologist, 61(7), e373–e394. DOI: 10.1093/geront/gnaa065.

Derbring, S., Barbos Nordström, M., Svenningsson, J.-A., Ekström, A., Ingebrand, E., Samuelsson, C., Laakso,
K., & Buchholz, M. (2021). Effects of a digital reminiscing intervention on people with dementia and their
care-givers and relatives. Ageing and Society, 43(9), 1983–2000. DOI: 10.1017/s0144686x21001446.

Diaz Baquero, A. A., Franco-Martin, M. A., Parra Vidales, E., Toribio-Guzman, J. M., Bueno-Aguado, Y.,
Martinez Abad, F., Perea Bartolome, M. V., Asl, A. M., & van der Roest, H. G. (2022). The effectiveness of
GRADIOR: A neuropsychological rehabilitation program for people with mild cognitive impairment and
mild dementia. Results of a randomized controlled trial after 4 and 12Months of treatment. J Alzheimers Dis,
86(2), 711–727. DOI: 10.3233/JAD-215350.

Duff, K., Ying, J., Suhrie, K. R., Dalley, B. C. A., Atkinson, T. J., Porter, S. M., Dixon, A. M., Hammers, D. B.,
& Wolinsky, F. D. (2022). Computerized cognitive training in amnestic mild cognitive impairment: A
randomized clinical trial. Journal of Geriatric Psychiatry and Neurology, 35(3), 400–409. DOI: 10.1177/
08919887211006472.

Ditton et al. 543

https://doi.org/10.2190/H7L2-K3XK-H32K-VW89
https://doi.org/10.2190/H7L2-K3XK-H32K-VW89
https://doi.org/10.2147/JMDH.S378079
https://doi.org/10.3233/JPD-212978
https://doi.org/10.3233/JPD-212978
https://doi.org/10.1002/gps.2660
https://doi.org/10.1002/gps.5801
https://doi.org/10.1016/j.invent.2018.07.002
https://doi.org/10.3906/sag-1905-244
https://doi.org/10.3906/sag-1905-244
https://doi.org/10.1016/j.archger.2005.12.003
https://doi.org/10.1177/1471301217691162
https://doi.org/10.1177/1471301217691162
https://doi.org/10.1093/geront/gnaa065
https://doi.org/10.1017/s0144686x21001446
https://doi.org/10.3233/JAD-215350
https://doi.org/10.1177/08919887211006472
https://doi.org/10.1177/08919887211006472


Edgar, D. L., & Bargmann, P. L. (2021). Clinical study of the effectiveness of constant therapy in the treatment
of clients with dementia: Implications for telepractice. Perspectives of the ASHA Special Interest Groups,
6(3), 691–703. DOI: 10.1044/2021_persp-20-00123.

Egan, K. J., & Pot, A. M. (2016). Encouraging Innovation for Assistive Health Technologies in Dementia:
Barriers, Enablers and Next Steps to Be Taken. J AmMed Dir Assoc, 17(4), 357–363. DOI: 10.1016/j.jamda.
2016.01.010.

Evans, S., Harrison, M., Morgan, N., Kilkenny, C., & Morton, T. (2022). Community makers: Report on
developing an online toolkit for supporting people with dementia to connect during the pandemic and
beyond. Working with Older People, 26(2), 140–150. DOI: 10.1108/wwop-01-2022-0002.

Fasilis, T., Patrikelis, P., Siatouni, A., Alexoudi, A., Veretzioti, A., Zachou, L., & Gatzonis, S. (2018). A pilot
study and brief overview of rehabilitation via virtual environment in patients suffering from dementia.
PSYCHIATRIK, 29(1), 42–51. DOI: 10.22365/jpsych.2018.291.42.

Ferguson, C. J., Nielsen, R. K. L., &Maguire, R. (2016). Do older adults hate video games until they play them?
A proof-of-concept study. Current Psychology, 36(4), 919–926. DOI: 10.1007/s12144-016-9480-9.

Ferland, M. B., Larente, J., Rowland, J., & Davidson, P. S. (2013). Errorless (re)learning of daily living routines
by a woman with impaired memory and initiation: Transferrable to a new home? Brain Injury, 27(12),
1461–1469. DOI: 10.3109/02699052.2013.823661.

Ferry, F., Ryan, A., McCauley, C. O., Laird, E. A., Gibson, A., Mulvenna, M. D., Bond, R., Bunting, B., &
Curran, K. (2020). Economic costs and health-related quality of life associated with individual specific
reminiscence: Results from the InspireD Feasibility Study. Dementia, 19(7), 2166–2183. DOI: 10.1177/
1471301218816814.

Flak, M. M., Hol, H. R., Hernes, S. S., Chang, L., Engvig, A., Bjuland, K. J., Pripp, A., Madsen, B. O.,
Knapskog, A. B., Ulstein, I., Lona, T., Skranes, J., & Lohaugen, G. C. C. (2019). Adaptive computerized
working memory training in patients with mild cognitive impairment. A randomized double-blind active
controlled trial. Frontiers in Psychology, 10(7), 807. DOI: 10.3389/fpsyg.2019.00807.

Flynn, A., Barry, M., Qi Koh, W., Reilly, G., Brennan, A., Redfern, S., & Casey, D. (2022). Introducing
and familiarising older adults living with dementia and their caregivers to virtual reality. International
Journal of Environmental Research and Public Health, 19(23), Article 16343. DOI: 10.3390/
ijerph192316343.

Foloppe, D. A., Richard, P., Yamaguchi, T., Etcharry-Bouyx, F., & Allain, P. (2018). The potential of virtual
reality-based training to enhance the functional autonomy of Alzheimer’s disease patients in cooking
activities: A single case study. Neuropsychological Rehabilitation, 28(5), 709–733. DOI: 10.1080/
09602011.2015.1094394.

Gates, N. J., Rutjes, A. W., Di Nisio, M., Karim, S., Chong, L. Y., March, E., Martinez, G., & Vernooij, R. W.
(2020). Computerised cognitive training for 12 or more weeks for maintaining cognitive function in
cognitively healthy people in late life. Cochrane Database of Systematic Reviews, 2(2), Article 12277. DOI:
10.1002/14651858.CD012277.pub3.

Gates, N. J., Vernooij, R. W., Di Nisio, M., Karim, S., March, E., Martinez, G., & Rutjes, A. W. (2019).
Computerised cognitive training for preventing dementia in people with mild cognitive impairment. Co-
chrane Database of Systematic Reviews, 3(3), Article 12279. DOI: 10.1002/14651858.CD012279.pub2.

Gibson, G., Dickinson, C., Brittain, K., & Robinson, L. (2015). The everyday use of assistive technology by
people with dementia and their family carers: A qualitative study. BMCGeriatrics, 15(1), 89. DOI: 10.1186/
s12877-015-0091-3.

Han, E., Park, J., Kim, H., Jo, G., Do, H. K., & Lee, B. I. (2020). Cognitive intervention with musical stimuli
using digital devices on mild cognitive impairment: A pilot study. Healthcare (Basel), 8(1), 45. DOI: 10.
3390/healthcare8010045.

Harden, A. (2010). Mixed-Methods Systematic Reviews: Integrating Quantitative and Qualitative Findings
(Focus, Issue. 25).

Hayhurst, J. (2018). How Augmented Reality and Virtual Reality is Being Used to Support People Living with
Dementia—Design Challenges and Future Directions. In T. Jung & C. tom Diek (Eds.), Augmented Reality
and Virtual Reality (pp. 295–305). Springer.

544 Dementia 24(3)

https://doi.org/10.1044/2021_persp-20-00123
https://doi.org/10.1016/j.jamda.2016.01.010
https://doi.org/10.1016/j.jamda.2016.01.010
https://doi.org/10.1108/wwop-01-2022-0002
https://doi.org/10.22365/jpsych.2018.291.42
https://doi.org/10.1007/s12144-016-9480-9
https://doi.org/10.3109/02699052.2013.823661
https://doi.org/10.1177/1471301218816814
https://doi.org/10.1177/1471301218816814
https://doi.org/10.3389/fpsyg.2019.00807
https://doi.org/10.3390/ijerph192316343
https://doi.org/10.3390/ijerph192316343
https://doi.org/10.1080/09602011.2015.1094394
https://doi.org/10.1080/09602011.2015.1094394
https://doi.org/10.1002/14651858.CD012277.pub3
https://doi.org/10.1002/14651858.CD012279.pub2
https://doi.org/10.1186/s12877-015-0091-3
https://doi.org/10.1186/s12877-015-0091-3
https://doi.org/10.3390/healthcare8010045
https://doi.org/10.3390/healthcare8010045


Heyvaert, M., Maes, B., & Onghena, P. (2011). Mixed methods research synthesis: Definition, framework, and
potential. Quality and Quantity, 47(2), 659–676. DOI: 10.1007/s11135-011-9538-6.

Hicks, B., Innes, A., & Nyman, S. R. (2019). Exploring the ‘active mechanisms’ for engaging rural-dwelling
older men with dementia in a community technological initiative. Ageing and Society, 40(9), 1906–1938.
DOI: 10.1017/s0144686x19000357.

Hill, N. T., Mowszowski, L., Naismith, S. L., Chadwick, V. L., Valenzuela, M., & Lampit, A. (2017).
Computerized cognitive training in older adults with mild cognitive impairment or dementia: A systematic
review and meta-analysis. American Journal of Psychiatry, 174(4), 329–340. DOI: 10.1176/appi.ajp.2016.
16030360.

Holthe, T., Halvorsrud, L., Karterud, D., Hoel, K. A., & Lund, A. (2018). Usability and acceptability of
technology for community-dwelling older adults with mild cognitive impairment and dementia: A sys-
tematic literature review. Clin Interv Aging, 13, 863–886. DOI: 10.2147/CIA.S154717.

Hong, Q. N., Pluye, P., Bujold, M., & Wassef, M. (2017). Convergent and sequential synthesis designs:
Implications for conducting and reporting systematic reviews of qualitative and quantitative evidence.
Systematic Reviews, 6(1), 61. DOI: 10.1186/s13643-017-0454-2.

Hong, Q. N., Pluye, P., Fabregues, S., Bartlett, G., Boardman, F., Cargo, F., Dagenais, P., Gagnon,M. P., Nicolau, B.,
Rousseau, M. C., & Vedel, I. (2018). Mixed methods appraisal tool (MMAT) version 2018. McGill.

Imbeault, H., Gagnon, L., Pigot, H., Giroux, S., Marcotte, N., Cribier-Delande, P., Duval, J., Bocti, C., La-
combe, G., Fulop, T., & Bier, N. (2018). Impact of AP@LZ in the daily life of three persons with Alz-
heimer’s disease: Long-term use and further exploration of its effectiveness. Neuropsychological
Rehabilitation, 28(5), 755–778. DOI: 10.1080/09602011.2016.1172491.

Imbeault, H., Langlois, F., Bocti, C., Gagnon, L., & Bier, N. (2018). Can people with Alzheimer’s disease
improve their day-to-day functioning with a tablet computer? Neuropsychological Rehabilitation, 28(5),
779–796. DOI: 10.1080/09602011.2015.1133431.

Irazoki, E., Contreras-Somoza, L. M., Toribio-Guzman, J. M., Jenaro-Rio, C., van der Roest, H., & Franco-
Martin, M. A. (2020). Technologies for cognitive training and cognitive rehabilitation for people with mild
cognitive impairment and dementia. A systematic review. Frontiers in Psychology, 11(5), 648. DOI: 10.
3389/fpsyg.2020.00648.

Jing, W., Willis, R., & Feng, Z. (2016). Factors influencing quality of life of elderly people with dementia and
care implications: A systematic review. Archives of Gerontology and Geriatrics, 66(1), 23–41. DOI: 10.
1016/j.archger.2016.04.009.

Jirayucharoensak, S., Israsena, P., Pan-Ngum, S., Hemrungrojn, S., & Maes, M. (2019). A game-based
neurofeedback training system to enhance cognitive performance in healthy elderly subjects and in patients
with amnestic mild cognitive impairment. Clinical Interventions in Aging, 14(1), 347–360. DOI: 10.2147/
CIA.S189047.

Kerkhof, Y., Kohl, G., Veijer, M., Mangiaracina, F., Bergsma, A., Graff, M., & Droes, R. M. (2022). Ran-
domized controlled feasibility study of FindMyApps: First evaluation of a tablet-based intervention to
promote self-management and meaningful activities in people with mild dementia. Disability and Re-
habilitation: Assistive Technology, 17(1), 85–99. DOI: 10.1080/17483107.2020.1765420.

Kim, H., Hong, J. P., Kang, J. M., Kim,W. H., Maeng, S., Cho, S. E., Na, K. S., Oh, S. H., Park, J. W., Cho, S. J.,
& Bae, J. N. (2021). Cognitive reserve and the effects of virtual reality-based cognitive training on elderly
individuals with mild cognitive impairment and normal cognition. Psychogeriatrics, 21(4), 552–559. DOI:
10.1111/psyg.12705.

Kim, J. H., Han, J. Y., Park, G. C., & Lee, J. S. (2020). Cognitive improvement effects of electroacupuncture
combined with computer-based cognitive rehabilitation in patients with mild cognitive impairment: A
randomized controlled trial. Brain Sciences, 10(12), 984. DOI: 10.3390/brainsci10120984.

Knapp,M., Shehaj, X., &Wong, G. (2022). Digital interventions for people with dementia and carers: Effective, cost-
effective and equitable? Neurogenerative Disease Management, 12(5), 215–219. DOI: 10.2217/nmt-2022-0025.

Knoefel, F., Gaudet, C., Zunini, R. L., Breau, M., Sweet, L., Wallace, B., Goubran, R., & Taler, V. (2018).
Implementation of a brain training pilot study for people with mild cognitive impairment. Can Geriatr J,
21(3), 264–268. DOI: 10.5770/cgj.21.304.

Ditton et al. 545

https://doi.org/10.1007/s11135-011-9538-6
https://doi.org/10.1017/s0144686x19000357
https://doi.org/10.1176/appi.ajp.2016.16030360
https://doi.org/10.1176/appi.ajp.2016.16030360
https://doi.org/10.2147/CIA.S154717
https://doi.org/10.1186/s13643-017-0454-2
https://doi.org/10.1080/09602011.2016.1172491
https://doi.org/10.1080/09602011.2015.1133431
https://doi.org/10.3389/fpsyg.2020.00648
https://doi.org/10.3389/fpsyg.2020.00648
https://doi.org/10.1016/j.archger.2016.04.009
https://doi.org/10.1016/j.archger.2016.04.009
https://doi.org/10.2147/CIA.S189047
https://doi.org/10.2147/CIA.S189047
https://doi.org/10.1080/17483107.2020.1765420
https://doi.org/10.1111/psyg.12705
https://doi.org/10.3390/brainsci10120984
https://doi.org/10.2217/nmt-2022-0025
https://doi.org/10.5770/cgj.21.304


Kong, A. P. (2020). The use of free non-dementia-specific Apps on iPad to conduct group communication
exercises for individuals with Alzheimer’s disease (Innovative Practice). Dementia (London), 19(4),
1252–1264. DOI: 10.1177/1471301217727630.

König, T., Pigliautile, M., Aguila, O., Arambarri, J., Christophorou, C., Colombo, M., Constantinides, A.,
Curia, R., Dankl, K., Hanke, S., Mayer, C. C., Moritsch, S., Mullner-Rieder, M., Pernkopf, F., Schuler, C.,
Stillo, M., Mecocci, P., & Stogmann, E. (2022). User experience and acceptance of a device assisting
persons with dementia in daily life: A multicenter field study. Aging-Clinical and Experimental Research,
34(4), 869–879. DOI: 10.1007/s40520-021-02013-8.

Laird, E. A., Ryan, A., McCauley, C., Bond, R. B., Mulvenna, M. D., Curran, K. J., Bunting, B., Ferry, F., &
Gibson, A. (2018). Using mobile technology to provide personalized reminiscence for people living with
dementia and their carers: Appraisal of outcomes from a quasi-experimental study. JMIR Ment Health, 5(3),
Article e57. DOI: 10.2196/mental.9684.

Lariviere, M., Poland, F., Woolham, J., Newman, S., & Fox, C. (2021). Placing assistive technology and
telecare in everyday practices of people with dementia and their caregivers: Findings from an embedded
ethnography of a national dementia trial. BMC Geriatrics, 21(1), 121. DOI: 10.1186/s12877-020-
01896-y.

Lawton, M., & Nahemow, L. (1973). Ecology and theAging process. In The psychology of adult devel-
opmentand aging. American Psychological Association.

Lee, A. R., McDermott, O., & Orrell, M. (2023). Understanding barriers and facilitators to online and app
activities for people living with dementia and their supporters. Journal of Geriatric Psychiatry and
Neurology, 36(5), 366–375. DOI: 10.1177/08919887221149139.

Lazar, A., Thompson, H., & Demiris, G. (2014). A systematic review of the use of technology for reminiscence
therapy. Health Educ Behav, 41(1 Suppl), 51S-61S. DOI: 10.1177/1090198114537067.

Lee, G. J., Bang, H. J., Lee, K. M., Kong, H. H., Seo, H. S., Oh, M., & Bang, M. (2018). A comparison of the
effects between 2 computerized cognitive training programs, bettercog and COMCOG, on elderly patients
with MCI and mild dementia: A single-blind randomized controlled study. Medicine (Baltimore), 97(45),
Article e13007. DOI: 10.1097/MD.0000000000013007.

Lee, S. M., Roen, K., & Thornton, A. (2014). The psychological impact of a diagnosis of Alzheimer’s disease.
Dementia, 13(3), 289–305. DOI: 10.1177/1471301213497080.

Li, B. Y., He, N. Y., Qiao, Y., Xu, H. M., Lu, Y. Z., Cui, P. J., Ling, H. W., Yan, F. H., Tang, H. D., & Chen,
S. D. (2019). Computerized cognitive training for Chinese mild cognitive impairment patients: A
neuropsychological and fMRI study. Neuroimage Clin, 22(1), Article 101691. DOI: 10.1016/j.nicl.
2019.101691.

Li, T., Higgins, J. P. T., &Deeks, J. J. (2023) (editors). Chapter 5: Collecting data. In: J. P. T. Higgins, J. Thomas,
J. Chandler, M. Cumpston, T. Li, M. J. Page, & V. A. Welch (editors). Cochrane handbook for systematic
reviews of interventions. Cochrane. Available from. https://www.training.cochrane.org/handbook

Lockwood, C., Munn, Z., & Porritt, K. (2015). Qualitative research synthesis: Methodological guidance for
systematic reviewers utilizing meta-aggregation. International Journal of Evidence-Based Healthcare,
13(3), 179–187. DOI: 10.1097/XEB.0000000000000062.

Long, S., Benoist, C., & Weidner, W. (2023).World alzheimer report 2023. Reducing dementia risk: Never too
early, never too late.

Maeng, S., Hong, J. P., Kim,W. H., Kim, H., Cho, S. E., Kang, J. M., Na, K. S., Oh, S. H., Park, J. W., Bae, J. N.,
& Cho, S. J. (2021). Effects of virtual reality-based cognitive training in the elderly with and without mild
cognitive impairment. Psychiatry Investig, 18(7), 619–627. DOI: 10.30773/pi.2020.0446.

Manenti, R., Gobbi, E., Baglio, F., Macis, A., Ferrari, C., Pagnoni, I., Rossetto, F., Di Tella, S., Alemanno, F.,
Cimino, V., Binetti, G., Iannaccone, S., Bramanti, P., Cappa, S. F., & Cotelli, M. (2020). Effectiveness of an
innovative cognitive treatment and telerehabilitation on subjects with mild cognitive impairment: A
multicenter, randomized, active-controlled study. Frontiers in Aging Neuroscience, 12(1), Article 585988.
DOI: 10.3389/fnagi.2020.585988.

Marikyan, D., & Papagiannidis, S. (2023). Unified theory of acceptance and use of technology: A review. In S.
Papagiannidis (Ed.), TheoryHub book. https://open.ncl.ac.uk.

546 Dementia 24(3)

https://doi.org/10.1177/1471301217727630
https://doi.org/10.1007/s40520-021-02013-8
https://doi.org/10.2196/mental.9684
https://doi.org/10.1186/s12877-020-01896-y
https://doi.org/10.1186/s12877-020-01896-y
https://doi.org/10.1177/08919887221149139
https://doi.org/10.1177/1090198114537067
https://doi.org/10.1097/MD.0000000000013007
https://doi.org/10.1177/1471301213497080
https://doi.org/10.1016/j.nicl.2019.101691
https://doi.org/10.1016/j.nicl.2019.101691
https://www.training.cochrane.org/handbook
https://doi.org/10.1097/XEB.0000000000000062
https://doi.org/10.30773/pi.2020.0446
https://doi.org/10.3389/fnagi.2020.585988


Marin, A., DeCaro, R., Schiloski, K., Elshaar, A., Dwyer, B., Vives-Rodriguez, A., Palumbo, R., Turk, K., &
Budson, A. (2022). Home-based electronic cognitive therapy in patients with alzheimer disease: Feasibility
randomized controlled trial. JMIR Form Res, 6(9), Article e34450. DOI: 10.2196/34450.

Mattos, M. K., Manning, C. A., Quigg, M., Davis, E. M., Barnes, L., Sollinger, A., Eckstein, M., & Ritterband,
L. M. (2021). Feasibility and preliminary efficacy of an internet-delivered intervention for insomnia in
individuals with mild cognitive impairment. J Alzheimers Dis, 84(4), 1539–1550. DOI: 10.3233/JAD-
210657.

McAllister, M., Dayton, J., Oprescu, F., Katsikitis, M., & Jones, C. M. (2020). Memory keeper: A prototype
digital application to improve engagement with people with dementia in long-term care (innovative
practice). Dementia, 19(4), 1287–1298. DOI: 10.1177/1471301217737872.

McKenzie, J. E., & Brennan, S. E. (2023) Chapter 12: Synthesizing and presenting findings using other
methods. In: J. P. T. Higgins, J. Thomas, J. Chandler, M. Cumpston, T. Li, M. J. Page, & V. A. Welch
(editors). Cochrane handbook for systematic reviews of interventions. Cochrane. Available from. https://
www.training.cochrane.org/handbook

McKhann, G., Drachman, D., Folstein, M., KatzmanPrice, R. D., & Stadlan, E. M. (1984). Clinical diagnosis of
Alzheimer’s disease: Report of NINCDS-ADRDAwork group under the auspices of Department of Health
and Human Services Task Force on Alzheimer’s disease. Neurology, 34, 939–944.

Micarelli, A., Viziano, A., Micarelli, B., Augimeri, I., & Alessandrini, M. (2019). Vestibular rehabilitation in
older adults with and without mild cognitive impairment: Effects of virtual reality using a head-mounted
display. Archives of Gerontology and Geriatrics, 83, 246–256. DOI: 10.1016/j.archger.2019.05.008.

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G.PRISMA Group. (2009). Preferred reporting items for
systematic reviews and meta-analyses: The PRISMA statement. PLoS Medicine, 6(7), Article e1000097.
DOI: 10.1371/journal.pmed.1000097.

Moyle, W., Kellett, U., Ballantyne, A., & Gracia, N. (2011). Dementia and loneliness: An Australian per-
spective. Journal of Clinical Nursing, 20(9-10), 1445–1453. DOI: 10.1111/j.1365-2702.2010.03549.x.

Munn, Z., Porritt, K., Lockwood, C., Aromataris, E., & Pearson, A. (2014). Establishing confidence in the
output of qualitative research synthesis: The ConQual approach. Medical Research Methodology, 14(108),
108. DOI: 10.1186/1471-2288-14-108.

Munn, Z., Tufanaru, C., & Aromataris, E. (2014). JBI’s systematic reviews: Data extraction and synthesis. The
Joanna Briggs Institute, 114(7), 49–54. DOI: 10.1097/01.NAJ.0000451683.66447.89.

Murray, E., Hekler, E. B., Andersson, G., Collins, L. M., Doherty, A., Hollis, C., Rivera, D. E., West, R., &
Wyatt, J. C. (2016). Evaluating digital health interventions: Key questions and approaches. American
Journal of Preventive Medicine, 51(5), 843–851. DOI: 10.1016/j.amepre.2016.06.008.

Nakayama, N., Suzuki, M., Endo, A., Nitanda, Y., Tanabe, N., Watanabe, A., Fukuda, M., & Endo, T. (2017).
Impact of dementia on behavioral independence and disturbance.Geriatrics and Gerontology International,
17(4), 605–613. DOI: 10.1111/ggi.12767.

Neal, D., van den Berg, F., Planting, C., Ettema, T., Dijkstra, K., Finnema, E., &Droes, R. M. (2021). Can use of
digital technologies by people with dementia improve self-management and social participation? A sys-
tematic review of effect studies. Journal of Clinical Medicine, 10(4), 604. DOI: 10.3390/jcm10040604.

Nousia, A., Martzoukou, M., Siokas, V., Aretouli, E., Aloizou, A. M., Folia, V., Peristeri, E., Messinis, L.,
Nasios, G., & Dardiotis, E. (2021). Beneficial effect of computer-based multidomain cognitive training in
patients with mild cognitive impairment. Appl Neuropsychol Adult, 28(6), 717–726. DOI: 10.1080/
23279095.2019.1692842.

Nygard, L., & Starkhammar, S. (2007). The use of everyday technology by people with dementia living alone:
Mapping out the difficulties. Aging and Mental Health, 11(2), 144–155. DOI: 10.1080/
13607860600844168.

Oksnebjerg, L., Woods, B., & Waldemar, G. (2019). Designing the ReACT app to support self-management of
people with dementia: An iterative user-involving process. Gerontology, 65(6), 673–685. DOI: 10.1159/
000500445.

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., Shamseer, L.,
Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J. M., Hróbjartsson, A.,

Ditton et al. 547

https://doi.org/10.2196/34450
https://doi.org/10.3233/JAD-210657
https://doi.org/10.3233/JAD-210657
https://doi.org/10.1177/1471301217737872
https://www.training.cochrane.org/handbook
https://www.training.cochrane.org/handbook
https://doi.org/10.1016/j.archger.2019.05.008
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1111/j.1365-2702.2010.03549.x
https://doi.org/10.1186/1471-2288-14-108
https://doi.org/10.1097/01.NAJ.0000451683.66447.89
https://doi.org/10.1016/j.amepre.2016.06.008
https://doi.org/10.1111/ggi.12767
https://doi.org/10.3390/jcm10040604
https://doi.org/10.1080/23279095.2019.1692842
https://doi.org/10.1080/23279095.2019.1692842
https://doi.org/10.1080/13607860600844168
https://doi.org/10.1080/13607860600844168
https://doi.org/10.1159/000500445
https://doi.org/10.1159/000500445


Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E., McDonald, S., & Moher, D. (2021). The
PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ, 372(1), n71.
DOI: 10.1136/bmj.n71.

Pang, S. H., Lim, S. F., & Siah, C. J. (2021). Online memory training intervention for early-stage dementia: A
systematic review and meta-analysis. Journal of Advanced Nursing, 77(3), 1141–1154. DOI: 10.1111/jan.
14664.

Pappada, A., Chattat, R., Chirico, I., Valente, M., & Ottoboni, G. (2021). Assistive technologies in dementia
care: An updated analysis of the literature. Frontiers in Psychology, 12(1), Article 644587. DOI: 10.3389/
fpsyg.2021.644587.

Park, E., Yun, B. J., Min, Y. S., Lee, Y. S., Moon, S. J., Huh, J. W., Cha, H., Chang, Y., & Jung, T. D. (2020).
Effects of a mixed reality-based cognitive training system compared to a conventional computer-assisted
cognitive training system onmild cognitive impairment: A pilot study.Cognitive and Behavioral Neurology,
32(3), 172–178. DOI: 10.1097/WNN.0000000000000197.

Park, J. H. (2022a). Effects of virtual reality-based spatial cognitive training on hippocampal function of older
adults with mild cognitive impairment. International Psychogeriatrics, 34(2), 157–163. DOI:10.1017/
S1041610220001131.

Park, J. H. (2022b). Does the virtual shopping training improve executive function and instrumental activities of
daily living of patients with mild cognitive impairment? Asian J Psychiatr, 69(1), Article 102977. DOI: 10.
1016/j.ajp.2021.102977.

Park, J. H., Liao, Y., Kim, D. R., Song, S., Lim, J. H., Park, H., Lee, Y., & Park, K. W. (2020). Feasibility and
tolerability of a culture-based virtual reality (vr) training program in patients with mild cognitive im-
pairment: A randomized controlled pilot study. International Journal of Environmental Research and Public
Health, 17(9), 3030. DOI: 10.3390/ijerph17093030.

Park, J. S., Jung, Y. J., & Lee, G. (2020). Virtual reality-based cognitive-motor rehabilitation in older adults with
mild cognitive impairment: A randomized controlled study on motivation and cognitive function.
Healthcare (Basel), 8(3), 335. DOI: 10.3390/healthcare8030335.

Parkin, E., & Baker, C. (2021). Dementia: Policy, services and statistics.
Payne, C. (2017). Leisure time in the UK: 2015.
Persson, A., Wanek, B., & Johansson, A. (2001). Passive versus active operator work in automated process

control–a job design case study in a control centre. Applied Ergonomics, 32(5), 441–451. DOI: 10.1016/
s0003-6870(01)00022-9.

Petersen, J. D., Larsen, E. L., la Cour, K., von Bulow, C., Skouboe, M., Christensen, J. R., & Waldorff,
F. B. (2020). Motion-based technology for people with dementia training at home: Three-phase pilot
study assessing feasibility and efficacy. JMIR Ment Health, 7(8), Article e19495. DOI: 10.2196/
19495.

Phatak, V. S., Smith, G. E., Locke, D., Shandera-Ochsner, A., Dean, P. M., Ball, C., Gutierrez, G., & Chandler,
M. J. (2021). Computerized cognitive training (CCT) versus yoga impact on 12 Month post intervention
cognitive outcome in individuals with mild cognitive impairment. Brain Sciences, 11(8), 988. DOI: 10.3390/
brainsci11080988.

Poptsi, E., Lazarou, I., Markou, N., Vassiloglou, M., Nikolaidou, E., Diamantidou, A., Siatra, V., Kar-
athanassi, E., Karakostas, A., Zafeiropoulou, F. K., Tsiatsos, T., & Tsolaki, M. (2019). A comparative
single-blind randomized controlled trial with language training in people with mild cognitive impairment.
American Journal of Alzheimer’s Disease and Other Dementias, 34(3), 176–187. DOI: 10.1177/
1533317518813554.

Rai, H. K., Griffiths, R., Yates, L., Schneider, J., & Orrell, M. (2021). Field-testing an iCST touch-screen
application with people with dementia and carers: A mixed method study. Aging & Mental Health, 25(6),
1008–1018. DOI: 10.1080/13607863.2020.1783515.

Rai, H. K., Prasetya, V. G. H., Sani, T. P., Theresia, I., Tumbelaka, P., Turana, Y., Schneider, J., & Orrell, M.
(2021). Exploring the feasibility of an individual cognitive stimulation therapy application and related
technology for use by people with dementia and carers in Indonesia: A mixed-method study. Dementia,
20(8), 2820–2837. DOI: 10.1177/14713012211018003.

548 Dementia 24(3)

https://doi.org/10.1136/bmj.n71
https://doi.org/10.1111/jan.14664
https://doi.org/10.1111/jan.14664
https://doi.org/10.3389/fpsyg.2021.644587
https://doi.org/10.3389/fpsyg.2021.644587
https://doi.org/10.1097/WNN.0000000000000197
https://doi.org/10.1017/S1041610220001131
https://doi.org/10.1017/S1041610220001131
https://doi.org/10.1016/j.ajp.2021.102977
https://doi.org/10.1016/j.ajp.2021.102977
https://doi.org/10.3390/ijerph17093030
https://doi.org/10.3390/healthcare8030335
https://doi.org/10.1016/s0003-6870(01)00022-9
https://doi.org/10.1016/s0003-6870(01)00022-9
https://doi.org/10.2196/19495
https://doi.org/10.2196/19495
https://doi.org/10.3390/brainsci11080988
https://doi.org/10.3390/brainsci11080988
https://doi.org/10.1177/1533317518813554
https://doi.org/10.1177/1533317518813554
https://doi.org/10.1080/13607863.2020.1783515
https://doi.org/10.1177/14713012211018003


Rai, H. K., Schneider, J., & Orrell, M. (2021). An individual cognitive stimulation therapy app for people with
dementia and carers: Results from a feasibility randomized controlled trial (RCT). Clinical Interventions in
Aging, 16(1), 2079–2094. DOI: 10.2147/CIA.S323994.

Rodella, C., Bernini, S., Panzarasa, S., Sinforiani, E., Picascia, M., Quaglini, S., Cavallini, E., Vecchi, T.,
Tassorelli, C., & Bottiroli, S. (2022). A double-blind randomized controlled trial combining cognitive
training (CoRe) and neurostimulation (tDCS) in the early stages of cognitive impairment. Aging-Clinical &
Experimental Research, 34(1), 73–83. DOI: 10.1007/s40520-021-01912-0.

Ryan, A. A., McCauley, C. O., Laird, E. A., Gibson, A., Mulvenna, M. D., Bond, R., Bunting, B., Curran, K., &
Ferry, F. (2020). There is still so much inside’: The impact of personalised reminiscence, facilitated by
a tablet device, on people living with mild to moderate dementia and their family carers. Dementia, 19(4),
1131–1150. DOI: 10.1177/1471301218795242.

Sautter, S. W., Ord, A. S., Azher, A., Chidester, A., & Aravich, P. F. (2021). Benefits of computer engagement in
older adults with dementia. Gerontol Geriatr Med, 7, Article 2333721421992996. DOI: 10.1177/
2333721421992996.

Schmitter-Edgecombe, M., Brown, K., Luna, C., Chilton, R., Sumida, C. A., Holder, L., & Cook, D. (2022).
Partnering a compensatory application with activity-aware prompting to improve use in individuals with
amnestic mild cognitive impairment: A randomized controlled pilot clinical trial. Journal of Alzheimer’s
Disease, 85(1), 73–90. DOI: 10.3233/JAD-215022.

Scott, H. (2022). The changing self: The impact of dementia on the personal and social identity of women
(findings from the Improving the Experience of Dementia and Enhancing Active Life programme). De-
mentia, 21(2), 503–518. DOI: 10.1177/14713012211047351.

Scullin, M. K., Jones, W. E., Phenis, R., Beevers, S., Rosen, S., Dinh, K., Kiselica, A., Keefe, F. J., &
Benge, J. F. (2022). Using smartphone technology to improve prospective memory functioning: A
randomized controlled trial. Journal of the American Geriatrics Society, 70(2), 459–469. DOI: 10.
1111/jgs.17551.

Sheehy, L., Sveistrup, H., Knoefel, F., Taillon-Hobson, A., Martin, T., Egan, M., Bilodeau, M.,Welch, V., Yang,
C., & Finestone, H. (2022). The use of home-based nonimmersive virtual reality to encourage physical and
cognitive exercise in people with mild cognitive impairment: A feasibility study. Journal of Aging and
Physical Activity, 30(2), 297–307. DOI: 10.1123/japa.2021-0043.

Shyu, Y. I. L., Lin, C. C., Kwok, Y. T., Shyu, H. Y., & Kuo, L. M. (2022). A community-based computerised
cognitive training program for older persons with mild dementia: A pilot study. Australasian Journal on
Ageing, 41(1), e82–e93. DOI: 10.1111/ajag.12962.

Singh, D., Acharya, C., Piyush, & Paul, A. (2022). Virtual reality-based meditation intervention for mild
cognitive impairment. NeuroQuantology, 20(8), Article 117901184. DOI: 10.14704/nq.2022.20.8.
NQ44129.

Skivington, K., Matthews, L., Simpson, S. A., Craig, P., Baird, J., Blazeby, J. M., Boyd, K. A., Craig, N.,
French, D. P., McIntosh, E., Petticrew, M., Rycroft-Malone, J., White, M., & Moore, L. (2021). A new
framework for developing and evaluating complex interventions: Update of medical research council
guidance. BMJ, 374(1), n2061. DOI: 10.1136/bmj.n2061.

Smith, S. C., Murray, J., Banerjee, S., Foley, B., Cook, J. C., Lamping, D. L., Prince, M., Harwood, R. H.,
Levin, E., & Mann, A. (2005). What constitutes health-related quality of life in dementia? Development of
a conceptual framework for people with dementia and their carers. International Journal of Geriatric
Psychiatry, 20(9), 889–895. DOI: 10.1002/gps.1374.

Smith, S. K., & Mountain, G. A. (2012). New forms of information and communication technology (ICT) and
the potential to facilitate social and leisure activity for people living with dementia. International Journal of
Computers in Healthcare, 1(4). DOI: 10.1504/ijcih.2012.051810.

Smith, S. K., Mountain, G. A., & Hawkins, R. J. (2020). Qualitatively exploring the suitability of tablet
computers to encourage participation with activities by people with moderate stage dementia. Dementia,
19(5), 1586–1603. DOI: 10.1177/1471301218802897.

Song, W. X., Wu, W. W., Zhao, Y. Y., Xu, H. L., Chen, G. C., Jin, S. Y., Chen, J., Xian, S. X., & Liang, J. H.
(2023). Evidence from a meta-analysis and systematic review reveals the global prevalence of mild

Ditton et al. 549

https://doi.org/10.2147/CIA.S323994
https://doi.org/10.1007/s40520-021-01912-0
https://doi.org/10.1177/1471301218795242
https://doi.org/10.1177/2333721421992996
https://doi.org/10.1177/2333721421992996
https://doi.org/10.3233/JAD-215022
https://doi.org/10.1177/14713012211047351
https://doi.org/10.1111/jgs.17551
https://doi.org/10.1111/jgs.17551
https://doi.org/10.1123/japa.2021-0043
https://doi.org/10.1111/ajag.12962
https://doi.org/10.14704/nq.2022.20.8.NQ44129
https://doi.org/10.14704/nq.2022.20.8.NQ44129
https://doi.org/10.1136/bmj.n2061
https://doi.org/10.1002/gps.1374
https://doi.org/10.1504/ijcih.2012.051810
https://doi.org/10.1177/1471301218802897


cognitive impairment. Frontiers in Aging Neuroscience, 15(1), Article 1227112. DOI: 10.3389/fnagi.2023.
1227112.

Stern, C., Lizarondo, L., Carrier, J., Godfrey, C., Rieger, K., Salmond, S., Apostolo, J., Kirkpatrick, P., &
Loveday, H. (2020). Methodological guidance for the conduct of mixed methods systematic reviews. JBI
Evid Synth, 18(10), 2108–2118. DOI: 10.11124/JBISRIR-D-19-00169.

Taylor, M. E., Close, J. C. T., Lord, S. R., Kurrle, S. E., Webster, L., Savage, R., & Delbaere, K. (2020). Pilot
feasibility study of a home-based fall prevention exercise program (StandingTall) delivered through a tablet
computer (iPad) in older people with dementia. Australasian Journal on Ageing, 39(3), e278–e287. DOI:
10.1111/ajag.12717.

Thapa, N., Park, H. J., Yang, J. G., Son, H., Jang, M., Lee, J., Kang, S. W., Park, K. W., & Park, H. (2020). The
effect of a virtual reality-based intervention program on cognition in older adults with mild cognitive
impairment: A randomized control trial. Journal of Clinical Medicine, 9(5), 1283. DOI: 10.3390/
jcm9051283.

Topo, P. (2009). Technology Studies to Meet the Needs of People With Dementia and Their Caregivers A
Literature Review. Journal of Applied Gerontology, 28(1). DOI: 10.1177/0733464808324019.

Torpil, B., Sahin, S., Pekcetin, S., & Uyanik, M. (2021). The effectiveness of a virtual reality-based intervention
on cognitive functions in older adults with mild cognitive impairment: A single-blind, randomized con-
trolled trial. Games for Health Journal, 10(2), 109–114. DOI: 10.1089/g4h.2020.0086.

Tsolaki, A. C., Tsolaki, M., Pandria, N., Lazarou, E., Gkatzima, O., Zilidou, V., Karagianni, M., Iakovidou-
Kritsi, Z., Kimiskidis, V. K., & Bamidis, P. D. (2020). Web-based intervention effects on mild cognitive
impairment based on apolipoprotein E genotype: Quasi-experimental study. Journal of Medical Internet
Research, 22(5), Article e14617. DOI: 10.2196/14617.

Tyack, C., & Camic, P. M. (2017). Touchscreen interventions and the well-being of people with dementia and
caregivers: A systematic review. International Psychogeriatrics, 29(8), 1261–1280. DOI: 10.1017/
S1041610217000667.

Van der Roest, H. G., Wenborn, J., Pastink, C., Droes, R. M., & Orrell, M. (2017). Assistive technology for
memory support in dementia. Cochrane Database of Systematic Reviews, 6(6), Article 09627. DOI: 10.
1002/14651858.CD009627.pub2.

van Santen, J., Droes, R. M., Twisk, J. W. R., Blanson Henkemans, O. A., van Straten, A., & Meiland, F. J. M.
(2020). Effects of exergaming on cognitive and social functioning of people with dementia: A randomized
controlled trial. Journal of the American Medical Directors Association, 21(12), 1958–1967. DOI: 10.1016/
j.jamda.2020.04.018.

Victor, C. R., Rippon, I., Quinn, C., Nelis, S. M., Martyr, A., Hart, N., Lamont, R., & Clare, L. (2021). The
prevalence and predictors of loneliness in caregivers of people with dementia: Findings from the
IDEAL programme. Aging & Mental Health, 25(7), 1232–1238. DOI: 10.1080/13607863.2020.
1753014.

White, C. (2023). Daily routine, creating distinctiveness can help improve short-term memory, neuroscience
professor says. https://www.sciencetimes.com/articles/46348/20231004/daily-routine-creating-distinctiveness-
help-improve-short-term-memory-neuroscience.htm

Wimo, A., Seeher, K., Cataldi, R., Cyhlarova, E., Dielemann, J. L., Frisell, O., Guerchet, M., Jonsson, L.,
Malaha, A. K., Nichols, E., Pedroza, P., Prince, M., Knapp, M., & Dua, T. (2023). The worldwide costs of
dementia in 2019. Alzheimers Dement, 19(7), 2865–2873. DOI: 10.1002/alz.12901.

Yang, J. G., Thapa, N., Park, H. J., Bae, S., Park, K. W., Park, J. H., & Park, H. (2022). Virtual reality and
exercise training enhance brain, cognitive, and physical health in older adults with mild cognitive im-
pairment. International Journal of Environmental Research and Public Health, 19(20), Article 13300. DOI:
10.3390/ijerph192013300.

Zajac-Lamparska, L., Wilkosc-Debczynska, M., Wojciechowski, A., Podhorecka, M., Polak-Szabela,
A., Warchol, L., Kedziora-Kornatowska, K., Araszkiewicz, A., & Izdebski, P. (2019). Effects of
virtual reality-based cognitive training in older adults living without and with mild dementia: A
pretest-posttest design pilot study. BMC Research Notes, 12(1), 776. DOI: 10.1186/s13104-019-
4810-2.

550 Dementia 24(3)

https://doi.org/10.3389/fnagi.2023.1227112
https://doi.org/10.3389/fnagi.2023.1227112
https://doi.org/10.11124/JBISRIR-D-19-00169
https://doi.org/10.1111/ajag.12717
https://doi.org/10.3390/jcm9051283
https://doi.org/10.3390/jcm9051283
https://doi.org/10.1177/0733464808324019
https://doi.org/10.1089/g4h.2020.0086
https://doi.org/10.2196/14617
https://doi.org/10.1017/S1041610217000667
https://doi.org/10.1017/S1041610217000667
https://doi.org/10.1002/14651858.CD009627.pub2
https://doi.org/10.1002/14651858.CD009627.pub2
https://doi.org/10.1016/j.jamda.2020.04.018
https://doi.org/10.1016/j.jamda.2020.04.018
https://doi.org/10.1080/13607863.2020.1753014
https://doi.org/10.1080/13607863.2020.1753014
https://www.sciencetimes.com/articles/46348/20231004/daily-routine-creating-distinctiveness-help-improve-short-term-memory-neuroscience.htm
https://www.sciencetimes.com/articles/46348/20231004/daily-routine-creating-distinctiveness-help-improve-short-term-memory-neuroscience.htm
https://doi.org/10.1002/alz.12901
https://doi.org/10.3390/ijerph192013300
https://doi.org/10.1186/s13104-019-4810-2
https://doi.org/10.1186/s13104-019-4810-2


Zhang, H., Wang, Z., Wang, J., Lyu, X., Wang, X., Liu, Y., Zeng, X., Yuan, H., Wang, H., & Yu, X. (2019).
Computerized multi-domain cognitive training reduces brain atrophy in patients with amnestic mild
cognitive impairment. Translational Psychiatry, 9(1), 48. DOI: 10.1038/s41398-019-0385-x.

Zhu, K., Zhang, Q., He, B., Huang, M., Lin, R., & Li, H. (2022). Immersive virtual reality-based cognitive
intervention for the improvement of cognitive function, depression, and perceived stress in older adults with
mild cognitive impairment and mild dementia: Pilot pre-post study. JMIR Serious Games, 10(1), Article
e32117. DOI: 10.2196/32117.

Author Biographies

Ms. Annabel Ditton is a PhD candidate at the University of Exeter’s faculty for health and life
sciences where she is exploring the desirability of digital interventions for people living with
dementia. After receiving her bachelor’s degree in psychology from Loughborough University her
work has focused on using psychological therapies in neurological rehabilitation and exploring lived
experiences.

Ms. Hissah Alodan is a lecturer in the department of Occupational Therapy at King Saud bin
Abdulaziz University for Health Sciences in Riyadh, Saudi Arabia. She holds a bachelor’s and
master’s degree in occupational therapy and is currently pursuing a PhD in health sciences at the
University of East Anglia in Norwich, United Kingdom. Her research focuses on communication
between nonverbal patients and healthcare staff in intensive care units, addressing lived experiences,
complex intervention development, and mixed methods research.

Chris Fox MB BS Bsc Mmedsci MD MRCPsych is a professor at the University of Exeter and
NIHR HRC sustainable technology co-medical director. His work considers developing complex
interventions in mental and physical health.

Shirley Evans PhD is Director of the Association for Dementia Studies, Research Centre, at the
University of Worcester. Her work focuses on researching, implementing and developing education
and training around community-based interventions for people affected by dementia.

Jane Cross Ed D MSc Grad Dip Phys is an associate professor at the University of East Anglia.
Her work considers the complexity that later life brings for individuals – developing and testing
complex interventions to improve quality of life for people with dementia and their families.

Ditton et al. 551

https://doi.org/10.1038/s41398-019-0385-x
https://doi.org/10.2196/32117

	Exploring the effectiveness and experiences of people living with dementia interacting with digital interventions: A mixed  ...
	Introduction
	Method
	Search strategy
	Eligibility criteria
	Types of studies
	Types of participants
	Types of interventions
	Types of outcomes
	Study selection

	Data extraction
	Quality assessment
	Methods of data synthesis

	Results
	Included studies
	Quality of articles
	Quantitative Synthesis
	Study characteristics
	Effectiveness of digital interventions
	Cognition
	Health and wellbeing
	Social relationships


	Qualitative synthesis
	Study characteristics
	Experiences of using digital interventions
	Synthesised finding 1: Tailored support is needed to ensure digital interventions are accessible to people living with dementia
	Synthesised finding 2: Digital interventions must have a purpose to be desirable to people living with dementia and their c ...
	Synthesised finding 3: Digital intervention designs must be tailored to the needs of people living with dementia for succes ...
	Synthesised finding 4: People living with dementia can benefit from digital interventions



	Integration of quantitative and qualitative syntheses
	Benefits to digital intervention use
	Optimising digital intervention delivery

	Discussion
	Limitations
	Implications and recommendations

	Conclusion
	Declaration of conflicting interests
	Funding
	Ethical Statement
	Ethical approval

	ORCID iD
	Supplemental Material
	References
	Author Biographies


