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1 ABSTRACT

Digital health offers innovative and promising saus addressing the challenges of an ageing popala
The pandemic has shown the advantages of treatidgrenitoring patients with assisted technology and
their cost-effectiveness. Several studies demdssthat older people can benefit from assistednalcigy

to monitor their health, manage their medicatiord dreatment, and receive online consultations by
healthcare providers. Nevertheless, a growing ditee show conflicting results with respect to the
integration of digital devices for older peoplepractice. Integration of digital health means tplexe how
different processes are employed, incorporatedcandected with each other in order to realise dtipes
outcome for older people. Recent studies demdssiinat older people use the internet in diversgsveand

a gender gap has been noticed in the way olderandrolder women make use of modern technology in
everyday life. Moreover, some studies suggest Alggism would pose a risk of excluding older pedple
use digital health. However, some focus on oldepfeEs experiences and perceptions which deterhiae
use of digital technology and the meaning for thefence, there is a sparse understanding of hoitadig
health is implemented and experienced by older Ipeoppractice. Therefore, this paper provides @da
review of the gaps of knowledge and understandingaw digital health is implemented, perceived, and
experienced by older people.

The objectives are: 1. To examine the practicaliegijions and effectiveness of assisted technologye
care of older adults, specifically focusing on kea@utcomes. 2. To descriptively map the key thearesb
trends in assisted technology for older adultsngiéh the formulation of targeted future resegpciorities.
By addressing these objectives, this paper asfaresntribute to the advancement of digital he&dtholder
adults, offering insights that can inform policyagtice, and future research endeavours.

Keywords: planning, smart homes, digital healtleiag, elderly

2 INTRODUCTION

It is estimated that the global population of peagdied 60 years and over will increase to 1.4ohilliy 2030
and 2.1 billion by 2050 (WHO, 2024). This meang the way healthcare is structured needs to adatpiet
complex health needs of this distinct populatiomc& the pandemic, digital technology has comehto t
forefront and is increasingly being integrated ihtmalthcare, with huge potential to access heaithices
remotely at any place and time. This was partitylpertinent during the height of the COVID pandemi
Without this opportunity, many vulnerable peopleatifages would have had a disadvantage with réspec
their experiences of health during periods of laskd. The incorporation of digital healthcare in thedical
field raises significant issues concerning accésshnical literacy, and the possibility of worsenin
inequality among older adults. This necessitates/eew of healthcare systems to ensure that theyitme
the unique preferences, requirements, and valuethi;h age group while remaining person-centred.
Therefore, the focus of our paper is on older psopkamining the implications of digital healthcared
exploring how it is experienced, implemented anat@iged by them to discover insights that can imfone
creation of more inclusive, accessible, and effectligital healthcare solutions that meet the $jgeceeds
of older adults.

Digital health confronts us with two major conceptamely ‘health’ and ‘digital’. So, the questiorisas
what brings these two seemingly contradicting tetogether? In essence, ‘digital’ refers to dataignals
being recorded, stored, expressed, and transnaistedries of digits, 1 and 0 (Odone et al. 2018erves as
the foundation for technical processes of how imfation is processed and delivered as well as how
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transitional changes are recorded and managed (lgaral. 2021). Throughout the evolution of theinet,
digitization has been integrated into health to riowp health outcomes Rowlands (2020). Since the
development of the first computers, there have Isigmificant strides in health informatics. Oncedveare

and software were introduced in the 1960s, datagasing applications were applied in hospitals (Rods
2020) to support healthcare processes. With therityaof the internet and the development of Actdl
Intelligence (Al), a breakthrough occurred with e®ping health apps and wearable devices (Rowlands
2020). This all has significantly led to a new aggwh of health management and delivery away from
traditional concepts.

The conceptual understanding of “health” has bdahoeated upon many times and modern concepts of

operational the World Health Organization (WHO)idedl health as “a state of complete physical, nienta
and social well-being and not merely the absenad#isafase or infirmity” in 1948. Since then, thididiéion
has been debated by many scholars regarding thex aidl multi-sided understanding of this conceppin V
Druten et al. (2022) analysed the literature of ttincept and concluded that ‘health’ can be viefr@d a
subjective, professional, and philosophical perspecThis implies different meanings in differessttings.
Therefore, Krahn et al. (2021) define it as folloWsealth is the dynamic balance of physical, merstacial,
and existential well-being in adapting to condif®f life and the environment”. This reconsidenatad the
concept has led to a broader understanding thitdes the following dimensions: a) health is dynaamd
varies along a continuum, b) it is multi-dimensipng health is distinct from function, d) balanise
achieved through adaptation, and e) health isenited by social and environmental influences (Krethai.
2021).

There is still a lack of common understanding wtikgital health” means (Fatehi et al. 2020; Rowland
2020; Wienert et al. 2022). Nonetheless, we wiltlesavour to explore the commonalities of different
definitions and concepts under this umbrella terd help in bridging the gap between technology and
health. The WHO (2024) provides a broad definitmfndigital health as “the field of knowledge and
practice associated with the development and usdigifal technologies to improve health.” It is an
expansion of the concept of eHealth and many ottens appear to be used inter-changeably such as
mHealth, telehealth, telemedicine, and assistdtht#dogy. The main idea behind this concept is toaace
the delivery, efficiency, and processes of healthaelivery. One of the major challenges is detenmg
how this concept can be integrated into existingitheconcepts such as public health (Wienert e2G22).

An exploration of the literature suggests thatftheus of digital health is on the management oftheand
illness rather than the proper use of technologgffif{Fatehi et al. 2020; Ronquillo et al. 2023y ‘proper
use,” we mean that assisted technology should @etdwed solely as a mandatory tool but as a mgéariin
aid to achieve certain well-being and overall Hegfbals for individuals. This also means that diditealth

is a tool that allows care coordination processeari efficient manner and provides patients withreno
control and autonomy over their health managematiter than being controlled by the digital health
(Rowlands 2020).

Most definitions of digital health agree that itabout the integration of digital technologies thiave
public health goals and improve health outcomemnirfficient manner (lyamu et al. 2021). The fesdunf
digital technologies such as “personalisation aretipion” (enhancing the training of professionafsl
patients through Al), “automation” (make a processk automatically), “prediction” (using electroniata

to inform Al and non-Al prediction models), “dataadytics” (facilitating the sharing of large amosiruf
data), and “interaction” (monitoring and interpngtihealth through communication) can be summardzea
conceptual framework of digital technologies (Odaeteal. 2019). Three main perspectives have been
suggested by Ilyamu et al. (2021) to encapsulate ctiraplexity and comprehensiveness of digital
technologies in health care practices as 1) “Drgiton” (the technical process of converting ergti
analogue records to digital data), 2) “Digitalisati (reflecting the cultural shifts necessary todrporate
and sustain technologies in healthcare deliverg) @ri‘'Digital transformation” (encompassing fundana
changes to the culture, operational models andsgdglublic health services). It means that teabgiels not
only assist and support processes in healthcaveserbut also transform the quality and managerént
healthcare. Most definitions agree that there fsralamental shift in the way healthcare is goingbéo
delivered by placing the patient at the centresTnants patients the ability to take control abeir health
and health behaviour, enabling them to be morenamtous than ever before.
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This paradigm shift towards preventive, proactiealth and data-driven decision making involves fitne
and challenges (Bangare et al. 2023). Patients tia¥ chance to oversee their own health and health
behaviour change is increasingly centred in thedbawf patients. However, this does not come without
important challenges that need to be considered feuccessful practice implementation. Data priotect
and privacy are one of the factors that need attend protect personal patient information anérnsure the
secure sharing of this data electronically witheotprofessionals or agencies. In addition, sevetxalies
have shown that there are gender gaps and a digitde in internet usage among younger and oldepfe
(Bangare et al. 2023; Fadzil et al. 2023; Lu eR@P2; Shi et al. 2023; Wang et al. 2023). To canhiealth
inequalities, there is a need to adopt a multigiswry approach that considers psychosocial andauic
differences among populations to streamline heafthcOlder people face unique challenges due te age
related changes of varying degrees alongside psiegediverse levels of digital literacy. Howevdrete is
significant potential for older people to be diditanclusive when guided with the right informaticand
interventions (The Lancet Digital Health, 2023).

Therefore, the aim of this paper is to explore tbgital health is experienced, perceived, and aztbjty
older people through undertaking a rapid reviewhef literature. This has the potential to inforntufe
research and healthcare programmes, aiming to iragrealth outcomes and the patient experiencelder o
adults. A rapid review is useful when there aresticonstraints and policy-makers or professionai® lta
make immediate decisions (Moons et al. 2021). Whkiystematic reviews are more detailed and focus on
using statistical techniques to synthesize the ffatm several studies and hence, they are more-time
consuming (generally between 6 months and 2 yeaegid reviews tend to be more time-efficient (Hhm
et al. 2021). Because rapid reviews are not aslegi@s systematic review, there is a risk of bidserefore,
the Cochrane Collaboration has established the r@oehRapid Reviews Methods Group to outline the
standards (Garritty et al.2021). Our approach wasse this as a guideline for formulating the redea
question, limiting our searches, and analyzingsberces found into a comprehensive yet timely manne
The intention is merely being descriptive, so fattgsearch programs can be developed to infornthoead
practices.

2.1 Search strategies

The literature search was undertaken by using diewing databases Google Scholar, Medline, Medline
Plus PubMed, and EBSCO. The first step involvedraate a list of Mesh terms which is shown Table 1
below.

Search terms and combinations
(Digi* AND acc*) AND old* people® , (Home* AND care*) AND (digi* health*)
(Digi* AND tech*) AND (old* AND people*)
Experience* AND (digi* AND care*)
(digi* AND health* AND tech*) AND (care* AND old* AND adult* ) AND COVID-19*
(Internet* AND tech*) AND (old* AND people*) OR (eld*)
(digi* AND engage*) AND (old* AND age*)

(Digi* AND health* AND/OR care*) AND adopt* AND old* people*
(Digi* AND health* AND/OR care*) AND intervent* AND old* people*
Tech* AND (support* AND old* people*)

(Digi* AND health* AND/OR care*) AND adopt* AND old* people*
virtual* AND Real* AND old* People* OR adult*
health* AND inform* AND old* People* OR adult*

(Digi* AND health* AND/OR care*) AND (care* AND transition*)

Table 1: Mesh Terms and combinations of terms

Two authors (ASM and GC) undertook the searchesgudiese Mesh terms above independently. The
papers were included on an Excel spreadsheet wiashshared as a document amongst all the authoes. T
first stage involved screening the titles and ala$$r concerning digital health and older people2 3é&cond
stage involved screening the collection of papgesret our inclusion and exclusion criteria. Thiedistage
involved a thorough reading of each included pdgyeiour authors (ASM, GC, AT, SS) independently and
making an assessment on the quality on the papirg the CAT (Critical Appraisal Tool) by Joannddgys
Institute (2017). The process of screening is showthe PRISMA flow Diagram 1 below. We included
n=59 for our descriptive analysis and used a thienaatalysis approach according to Braun and Clarke
(2006).
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Identification of studies via databases and registers
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Diagram 1: PRISMA Flow diagram

2.2 Inclusion Criteria

Studies published after 2019 were included, thttshgea marker for the beginning of the pandemiad aith
this the acceleration of digital healthcare techggl As many studies define older people at thecdgid
and above, we used this as a cut-off age. We alssidered cross-sectional studies focussing orr aldigts

60 and above as well as younger than 60 compaliley and younger age groups. Specifically, illnesaad
disabilities related to older age groups such aseadia, frailty, cognitive impairment, and geriatdare
were included. There were no restrictions as socbettain illnesses and chronic conditions. Systiema
reviews, meta-analysis, scoping reviews, or umdbredviews were also considered. Studies were also
considered that focus on the evaluation or intdreanof digital health devices by older people. We
considered quantitative, qualitative and mixed meéth studies, randomized controlled trials (RCTS),
observational studies, and empirical researche®ltd training on digital healthcare for older peo\s
some studies were conducted in Asia, AustraliathedUnited States, this helped us to broaden tbpesc
and fine-tune our understanding of how older pe@pk ageing with health technologies and the factor
influencing their behaviour and digital usage witlthis context. Papers written in English and Germa
languages were considered. In addition, we alssidered conference papers and abstracts and dissest
focussing on digital healthcare for older people.

2.3 Exclusion Criteria

We excluded papers published before 2019 that &stos adults younger than 60 years of age. Sttickes
only looked at medical records, diagnostics, argsguiptions, or social inclusion without any foous
health were also excluded. Additionally, we did mainsider papers that focused on social inclusion,
caregivers' or practitioners' experiences, or teaegal population. Empirical research that focused
general internet use unrelated to health was al$a@aonsidered. Furthermore, we did not include @the
apps or databases used by healthcare professimnalsgnose illnesses as they did not align with ou
research objectives for this review.
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3 FINDINGS

The final analysis included n=59 papers for thisew of which 20 were review papers, 11 were conedr
with interventions, 2 were randomised controlledl$r 18 were qualitative studies, 2 were quanmigat
studies, 3 were cohort studies and 3 mixed metbthdiies. A narrative synthesis was performed teege
the findings according to Popay et al. (2006). ®Epproach of presentation is useful when you haxerse
sources of information and comparing different dast Hence, we have summarised the findings into tw
themes: Assisted technology in diverse contextsyddsions of assisted technology implementation.

3.1 Assisted technology in diverse contexts

The use of assisted technology was studied in ¢hexted papers with different intentions, focussimg
barriers and facilitators, and by including a déeesample size. In the following two sections, thils be
elaborated in more detail.

3.1.1 The context and intention of study

In our review the research-evidence of the presiepaépers provided a diverse and rather ‘patchyupécin
which context assisted technology was used andeimghted. These contexts pertained to the use of
wearable devices (Moore et al. 2021; Peng et @120/u et al. 2023), telehealth (Ding et al. 2088]lick

et al. 2022; Jiang et al. 2022; Raja et al. 2024 &aal. 2023), few studies focussed on smart home
technology for older people (Aggar et al. 2023; drareetti et al. 2023; Oyiobi et al. 2023). Threadss
used a pre-and post-intervention study design (Agbal. 2023; Sari et al. 2023; Tuena et al. 20R@ny
studies focussed on the physical outcomes of gldeple such as examining how mobility and functiiona
improved over time by implementing assisted teabgylDermody et al. 2020; Oyibo et al. 2023; Paiale
2020; Ren et al. 2023; Sari et al. 2023) and réitatimn and risk of falls (Gasper & Lapao, 2022jeha et

al. 2023; Zak et al. 2023). Few studies also foedissn whether assisted technology was feasible in a
particular context such as a tele-home-based eseepmiogram by Sari et al. (2023) or an eHealth home
based intervention to improve dietary and physicdivity (Gomes et al. 2021). Some studies sholaek

of detail in reporting their findings and came tnclusions that assisted technology was helpfutdbas
small sample sizes (Chang et al. 2021; Guo et0@22Hullick et al. 2022;Kim et al. 2023). A fewusdies
focussed on behaviour change such as diabetes eraeag(Balsa et al. 2020; Ren et al. 2023).

3.1.2 Barriers and facilitators

Since many of our papers were systematic reviewlswied by scoping reviews, the quality of their
reporting varied significantly. Many focussed omwhassisted technology impacted physical health and
quality of life (Oyibo et al. 2023; van Acker et &023; Wu et al. 2023; Zak et al. 2022; Zasvlaskl.
2019). Some specifically focussed on barriers auilitators whilst using assisted technology fodeul
people (Kebede et al. 2022). Although the reportiaiged in these reviews, they still reported simtrends
pertaining to the fact that assisted technology Wwakpful and improving physical health and overall
functioning. User engagement was reported in sdowes and revealed that older people are intefesid
accepted to use assisted technology (Aslan e0a#;250mes et al. 2021; Steng et al. 2022; Wanyenhgl.
2022) , but they still experience barriers thatdkeinthem to feel confident and they feel uncerfgifison et
al. 2021; Zoorob et al. 2022). When interpretingsth findings, one must consider that some studies h
used samples from larger population studies (Brureial., 2023; Kouri et al. 2023; Linn et al. 202vhich
questions a bias towards the cohort group chosen.

3.1.3 Profile of older people

Participants across the studies ranged in age frbrio 94 years, with a significant focus on olddults,
specifically those aged 60 and over. One studyguainross sectional design recruited participaots fage
18 up to 64. This includes a diverse age representavithin the older adult population, from early
retirement to advanced age, highlighting a broadrést in ageing populations across different healt
contexts.There is a mixed gender representatioth ainoticeable proportion of studies including enor
females, especially in studies with older adultswidver, specific studies also highlight a balanmedhale-
dominant participation. The sample sizes of thalist varied significantly, with some as small as 7
participants and others as large as 6183 partitgpdinis demonstrates a broad spectrum of studgssca
ranging from individual case studies to large-ssaleveys and interventions.
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The participants come from varied health backgreundcluding dementia-free community dwellers,
individuals with mobility and vision problems, pdepiving with dementia undergoing telehealth eissc
programs, and participants with conditions likehast or COPD using digital mHealth devices. Many
studies focus on older adults without specific theaonditions but aim to understand the impact of
interventions on general health, mobility, or dsearevention. A notable number of older adults &lone,
focusing on individuals who may require additiosaipport or interventions tailored to solitary ligin
conditions.

Various studies have been conducted between 1992@24 in different parts of the world, such asaAsi
Europe, the Middle East, and mainly developed atmtThis indicates a broad geographical distigim,t
with more emphasis on affluent regions. Few stuitieslved low-income participants, highlighting theed
for interventions catering to people from differentioeconomic backgrounds.

3.2 Dimensions of assisted technology implementation

3.2.1 The practical dimension

In many qualitative studies undertaken older peoplmrted positive as well as negative benefitegisi
assisted technology (Ferreira-Brito et al. 2024jridsic and extrinsic barriers were identified syme
studies (Jakobsson et al. 2019; Korkmaz et al. 20@dre et al. 2020; Raja et al. 2022; Tu et aRP0van
Acker et al. 2023;Wilson et al. 2022;). Facilitateanostly pertained to the engagement and availabiia
healthcare professional and ability to live indegeantly. At the same time, this can be equally aibarf a
professional is not available to help and thisuimtcould hinder older people to use digital ted¢bgy. This
has not been specified in the studies we examimaagh. However, barriers that caused anxiety aaigb
wary of assisted technology were related to phys@gability of using it, the convenience of loggim and
reading icons, safety concerns were reported int stoslies and data protection (Aslan et al. 2028)e
study clearly stated that older people felt that fltuman contact could not be replaced (Raja xCa1l).
Hence, assisted technology for older people isppative mechanism to their health maintenanceerath
than a complete tool to manage their health.

3.2.2 E-health literacy variation within this population

There is indication in some studies that older peopquire time to feel confident with assistechtemlogy
and build up their efficacy which is often posiliveeinforced by professionals’ support to trairertn or
their family (Cao et al 2023; Kebede et al. 202@;€t al. 2021). Often there is missing informatownhow
much digital experience and skills those older pebad who participated in the studies we selediéulst
some older people may have had prior experiende digfital technology during their working years @vh
they were mostly younger), the oldest members isf population may have had little or no exposure to
technology. This presents a challenge when it came®veloping assisted technology that can caténe
entire cohort of older individuals.

3.2.3 Emotional experience

Using digital health for older people entailed maspects to their emotional journey. We identified.8

qualitative studies focussing on the experiencesmanceptions of older people in relation to udiligjtal

health. Motivation, confidence to use it, feelimmnnected to their healthcare provider, and undedstg the
purpose of why digital technology might be helgfutheir situation were critical during the implentation
of digital health technology (Acker et al. 2023;lds et al. 2024; Fothergill et al. 2023; Lindbergag

2021). For many study participants the followingtéas played a critical role whilst using digitaddith care
pertaining to their relationships, efficacy, motiea, safety and autonomy (Aslan et al. 2024; Fafilect

al. 2023; Moore et al. 2020; Raja et al. 2021).

4 DISCUSSION

This paper intends to provide a rapid review of gia@s in knowledge and understanding in how digital
health is implemented, perceived, and experiengealder people. For this we developed the followiwg
objectives: 1. To examine the practical applicatiand effectiveness of assisted technology in #ne of
older adults, specifically focusing on health omes. 2. To descriptively map the key themes anmigrén
assisted technology for older adults, aiding inftivenulation of targeted future research prioriti@serall,
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one can say that primary research studies andwesiadies vary in their aims and overall objectives
indicating that older people are a complex popotaand chronological age may not be sufficient ghou
when exploring how assisted technology should ldedmented. Nonetheless, most studies agree tthat ol
people face extrinsic and intrinsic barrier thaed®mine their experience using digital health tetbgy.

The review emphasizes the importance of older sduttalth and their overall well-being, with a parar
focus on the integration of digital health techmpds. The study participants belong to diverse grgeps,
have varying health conditions, and live in differesituations, reflecting the complexity of ageiagd
highlighting the need for individualized and acdeies health interventions. Although the studies’
geographical distribution is diverse, most are eoi@ted in developed countries, indicating a pgakgap

in research from less developed regions or diveu#teiral contexts. Our review confirms Berridgeaéts
(2019) study that multicultural contexts and indivél profile should be considered. The various
interventions and methodologies used in these edudiemonstrate the dynamic and multifaceted nature
digital health and ageing research, highlighting tthallenges and opportunities in improving health
outcomes and quality of life for older adults.

Numerous studies have found that women are moralgmt in participant samples due to their longfer |
expectancy. Therefore, digital health research iregua gender-sensitive analysis and it is esdetttia
understand that older women's engagement with ¢daby is influenced by various factors such as life
experiences, societal roles, and individual cajissl The Cumulative Advantage/Disadvantage theory
(Merton 1968) suggests that differences in techglose and confidence among older women may be
rooted in lifelong social and economic factors.tbtigally, women are more likely to assume homemake
roles, resulting in fewer opportunities to interadth technology in professional settings, potdhtieeading

to lower efficacy in using digital tools in latefel.

This perspective emphasizes the need for digitaltinenitiatives to consider gender dynamics and ho
historical and societal contexts influence techgglauise among older adults. Tailoring digital health
interventions to address these unique challenges lereraging theories of lifespan development can
enhance the effectiveness and accessibility ofntdogy for older women, ensuring that digital hlealt
solutions are inclusive and supportive of all useeeds. We have encountered no study focussing on
specifically older people with migrant backgrouras this could have played crucial role in the level
ehealth literacy, language and cultural factorsaating it. Our review confirms that digital heatthnnot fit
everyone and needs to be tailored according tantfigidual needs of older people (Berridge et &l12,
Peng et al. 2021) and that chronological age a@achasion criterion alone may not be suitable fesearch
design. Hence, we propose incorporating differeitéra for recruitment when designing a study tatld

be based on common comorbidities or health conditrather than age.

5 CONCLUSION

As we explore the ever-changing landscape of dib&alth, it is important to realize that a onessiits-all
approach is no longer practical, especially regaydhe unique needs of older adults. Integratirgitali
technologies into healthcare has opened new opptetsi to improve quality of life and health outoesn
However, we still have a long way to go to achigeauinely inclusive digital health. The diversityeng
older adults, not just in age but also in gendfsstyle, cultural background, and health statighlights the
need for more personalized, adaptable, and culiigahsitive health solutions.

This requires a significant rethink of digital héainterventions. Future research should not oatu$ on
understanding the unique experiences of underrepied groups, such as older women and migrants but
also on developing technologies that are as dynamitvaried as the populations they aim to serye. B
embracing this diversity, we can unlock the fulteudial of digital health to empower every oldeukd
making technology an aid and a cornerstone of Imealgeing. As we move forward, we should be guined
older adults' diverse voices and experiences, gwgtinat the digital health revolution is inclusiead
equitable. The age of personalized digital healtheire, and it promises a brighter, healthier &far all.
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