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Abstract: New technologies, namely eHealth platforms, are being used more than ever before. These 
platforms enable older people to have a more independent lifestyle, enhance their participation, and 
improve their well-being. Information and communication technologies are expected to be linked 
to the triad of aging, social inclusion, and active participation, which is in line with the implemen-
tation of Smart Healthy and Age-Friendly Environments. This scoping review aimed to map 
eHealth platforms designed to promote autonomous life and active aging. The Joanna Briggs Insti-
tute methodology and the PRISMA-ScR checklist were used. A search was conducted on MEDLINE 
(via PubMed), CINAHL Complete (via EBSCOhost), Scopus, Cochrane Database of Systematic Re-
views (via EBSCOhost), SciELO, DART-Europe, CAPES, and MedNar databases. Fourteen studies 
were included. This scoping review synthesized information on eHealth platforms designed to pro-
mote active living, their domains of intervention, and the outcomes assessed in those studies that 
have implemented and evaluated these eHealth platforms. 

Keywords: eHealth strategies; personal autonomy; healthy aging; SHAFE 
 

1. Introduction 
It is widely recognized that health systems must shift from reactive disease manage-

ment to health promotion and disease prevention, from a focus on illness to a focus on 
well-being, and from fragmentation to the integration of services along the continuum of 
care. These issues are not recognized in the European Union when only 3% of the health 
budgets focus on promoting health, independence, and autonomy [1]. 

Health promotion and disease prevention programs implemented by health profes-
sionals have the potential to reduce the risk progression from lower (i.e., no/few risks or 
disease absence) to higher risk status (i.e., added health risks and/or newly diagnosed 
disease) of individuals throughout the life cycle. Improved health over time will provide 
quality life years, reduce the prevalence of chronic disease and disability, as well as miti-
gate health care expenditures [2]. 

The concept of healthy and active aging is multidimensional and comprises bio-psy-
cho-social-spiritual health. In a salutogenic perspective, aging is an achievement to be em-
braced, recognizing aging as a positive developmental process of a person. Accordingly, 
the life experience of the person is valued and older people are seen as assets for their 
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wealth of experiences, resources, skills and knowledge. The salutogenic perspective in-
volves a conscious reflection on how the individual considers life as a whole in order to 
cope with the inherent vulnerabilities and stressors of old age. However, the research en-
deavors to operationalize the salutogenic theory in interventions for older adults to age in 
an healthy manner is scarce [3]. 

The United Nations [4]’ agenda for sustainable development comprises 17 Sustaina-
ble Development Goals (SDGs) to be reached until 2030. More specifically, goal 3, relating 
to good health and well-being, and goal 11 on making cities and communities inclusive, 
safe, sustainable, and age-friendly by ensuring a better future for the population, will con-
tribute to leveraging the relevance of active aging in today’s societies.  

Active aging is applicable both at the individual- and population level, aiming at al-
lowing people to accomplish their full potential in physical, social, and mental well-being 
throughout life [5], and enabling their participation in society according to their needs, 
desires, and capabilities [6]. According to the World Health Organization (WHO) [7], the 
concept of active aging must be universal to promote the implementation of environments 
that allow individuals to overcome the challenges associated with this stage of life. The 
implementation of active aging allows overcoming the challenges of the increasingly ag-
ing population, while promoting a positive aging for individuals, communities, and soci-
eties. Accordingly, a set of interventions to optimize opportunities for health, participa-
tion, and security are delivered based on the promotion of healthy lifestyles, physical ac-
tivity, and social interaction [8,9]. Thus, promoting and adopting healthier and participa-
tive lifestyles is essential to prevent disability and promote well-being. Initiatives that fos-
ter healthy environments where such changes may take place are needed. 

Over the last decade, the rapid development of information and communication tech-
nologies (ICTs) in health has brought about a significant revolution in the way health and 
health services address the challenges of providing high-quality, effective, and safe care 
[10–12]. This technology-led transition is an adjustment in the way health information is 
captured, viewed, processed, and stored. This transition plays a key role in improving the 
quality of services, increasing coordination between providers, patients, and caregivers, 
improving patient management, helping to overcome physical distances, and involving 
patients in their own health and well-being [13]. 

Digital technology, namely ICTs, plays a facilitating role in society, as it can contrib-
ute to the well-being of older adults and enable them to age with dignity [14,15]. In other 
words, digital technology can facilitate health promotion, and has the potential to support 
individual and community engagement, and underpin healthy and active aging [16,17]. 

Therefore, it is imperative to adopt ICTs in the health field. In the era of global aging, 
digital technology is seen as a new opportunity to overcome several challenges associated 
with aging and promote older people’s healthy lifestyles and social inclusion [12,15,18]. 
According to the latest Digital Economy Outlook report of the Organization for Economic 
Co-operation and Development (OECD), 78.3% of adults aged 50–74 years are now con-
nected to the Internet [19]. 

The COVID-19 pandemic has further highlighted the need for therapeutic interven-
tions through digital platforms. Such platforms allow access to various health services 
that might otherwise be inaccessible. Additionally, they were an alternative to the de-liv-
ery of group-interventions, which had been severely hampered due to social restrictions 
[20,21–25]. 

The WHO [26] defines eHealth as the use of ICTs in support of health. eHealth plat-
forms have been successful in promoting adherence to active and healthy lifestyles and 
improving self-management, particularly among older people [11,22–26]. 

During the early 2000s, the Internet was integrated into the everyday life of the gen-
eral public. At the same time, eHealth platforms emerged as a new concept, expanding 
the focus of medical informatics to include clinical information systems [15]. 
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eHealth platforms should focus on meeting the needs of an aging population by sup-
porting independent living in place, self-management of age-related conditions, reducing 
isolation, and promoting active and healthy lifestyles [11,15,24,25]. 

Active and healthy living is a concept applicable to both individuals and population 
groups. Initiatives are needed to create healthy environments that promote healthy and 
participatory lifestyles, which essential for preventing disability and increasing well-be-
ing [26]. Therefore, more knowledge is essential to understand the relevance of the active 
aging process and the role of eHealth platforms will play in contributing to social inclu-
sion and promoting individual health and well-being. 

These considerations were shared by the European Innovation Partnership on Active 
and Healthy Aging (EIP-AHA), an initiative that aims to foster the innovative use of dig-
ital for active and healthy aging [27,28]. In the aftermath of the EIP-AHA, other initiatives 
continued the approach, evolving to a concept of Active and Healthy Living, where pre-
vention starts from birth. 

Moreover, patient engagement is a broader concept that encompasses adherence, em-
powerment, health literacy, shared decision-making, and patient activation. Shared deci-
sion-making tools can support patients in making decisions about their health, and 
eHealth platforms can support patients in communicating with peers and healthcare pro-
fessionals, in addition to promoting self-management and health literacy [1,10]. 

The importance of engaging older adults in their own care is gaining increasing at-
tention from health professionals, researchers, and policymakers, as their involve-ment 
towards health promotion and disease prevention is crucial to successful health manage-
ment. An informed and active older adult is an essential partner in care. The engagement 
behavior framework suggests that older adults benefit from being en-gaged, and current 
healthcare delivery demands from them the skills to participate constructively in planning 
their health plan [29]. 

Some studies [16,30–32] report that older people who live alone and have limited 
engagement in work and social activities felt more socially connected, improved their 
well-being, and felt less lonely and socially isolated after using digital technologies. Other 
studies report use of ICTs among older adults is associated with preventive health behav-
iors and improved cognitive function [16,32]. Without neglecting the importance of social 
interaction as a human need across age groups, digitalization may become a powerful 
asset to support people in meeting their needs and foster well-being, ultimately creating 
more equitable and participatory societies [24,25]. 

In this approach, ICTs are expected to be linked to the triad of aging, social inclusion, 
and active participation, which is aligned with the implementation of Smart Healthy Age-
Friendly Environments (SHAFE) [33]. The focus should be on people, with citizenship and 
social interaction as key elements, and places, such as houses, built environments, or com-
munity spaces. Thus, SHAFE brings many benefits to the well-being, participation, and 
active aging of all citizens [33]. 

The SHAFE network aims to facilitate the creation of healthy and friendly environ-
ments for all ages through the use of new technologies, emphasizing the importance of 
people and Places in creating better digital health solutions accessible to all. Placing the 
person at the center of the digitization process is crucial for implementing the strategy 
advocated by SHAFE [33], particularly regarding the use of eHealth platforms. 

The literature consulted on the promotion of active aging revealed several studies on 
the planning and implementation of eHealth platforms. However, these studies vary ac-
cording to their purpose, target population, platform use, areas of intervention, and out-
comes assessed. Thus, it is urgent to map the information on eHealth platforms. In a pre-
liminary search of MEDLINE (via PubMed), the Cochrane Database of Systematic Re-
views, the JBI Evidence Synthesis, the Open Science Framework, and Prospero, no ongo-
ing scoping reviews or scoping review protocols were identified, reinforcing the need to 
map the existing evidence on eHealth platforms to promote active aging. Therefore, the 
following research questions were explored: 
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- Which eHealth platforms facilitate autonomous life and promote active aging? 
- What are the age groups targeted by the eHealth platforms? 
- What are the domains of intervention of these eHealth platforms (physical, emo-

tional, cognitive, or social)? 
- Which outcomes are assessed in studies that have implemented and evaluated these 

eHealth platforms? 

2. Materials and Methods 
This scoping review follows the JBI methodology for scoping reviews (Peters et al., 

2020) and meets the Preferred Reporting Items for Systematic Reviews and Meta-Analysis 
extension for Scoping Reviews (PRISMA-ScR) checklist [34]. The protocol of this review 
has already been published [35]. 

2.1. Search Strategy 
A three-phase approach was implemented to locate both published and unpublished 

studies. An initial limited search of MEDLINE (via PubMed) and CINAHL (via EBSCO-
host) databases was undertaken to identify the text words in the titles and abstracts of 
relevant articles (first phase). The keywords/text words in the titles and abstracts of rele-
vant articles and the index terms used to describe the articles were used to develop a full 
search strategy (second phase). The search strategy, including all identified keywords and 
index terms, was adapted to each database. The reference lists of all included studies were 
screened for additional studies (third phase). 

The databases used for search included MEDLINE (via PubMed), CINAHL Com-
plete (via EBSCOhost), Scopus, Cochrane Database of Systematic Reviews (via EBSCO-
host), and SciELO. Sources of unpublished studies used for searches included DART-Eu-
rope, CAPES, and MedNar. 

The search strategy was limited to studies published in Portuguese, Spanish, and 
English, without time constraints. 

Following the JBI methodology for scoping reviews, the P (participants), C (concept), 
and C (context) mnemonic was applied to define the following inclusion criteria: Partici-
pants: studies involving people, regardless of age; Concept: studies on eHealth platforms, 
designed and/or created to promote autonomous life and/or active aging; Context: studies 
conducted in all contexts. As for the exclusion criteria, this scoping review did not con-
sider studies addressing eHealth platforms exclusively for educating and assisting health 
professionals in decision-making, chronic or acute disease surveillance, and monitoring, 
and access to person-directed medical information. Quantitative, qualitative, or mixed-
methods studies were considered for inclusion in this review. 

The search strategy is described in Appendix A. 

2.2. Study Selection and Data Extraction 
All studies identified through database searching were retrieved and stored in Men-

deley® V1.19.8 (Mendeley Ltd., Elsevier, The Netherlands) and duplicates were removed. 
Then, the articles were imported into Rayyan QCRI (Qatar Computing Research Institute 
[Data Analytics], Doha, Qatar). Two independent reviewers screened the titles and ab-
stracts of the identified studies to determine if they met the inclusion criteria. 

The full texts of eligible studies were retrieved. Two independent reviewers assessed 
them in detail against the inclusion criteria. Studies that did not meet the inclusion criteria 
were excluded. Finally, the reference lists of all included studies were screened. 

Any disagreements that arose between the reviewers were resolved through discus-
sion or with the intervention of a third reviewer at each stage of the study selection pro-
cess. The original authors were contacted if any full-text version was unavailable or in 
case of missing data. The search results are reported in full in Table 1 [34]. 
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Finally, two independent reviewers extracted data from the studies using the meth-
odology proposed by the JBI [36] and based on the review objectives and questions. 

3. Results 
3.1. Study Characteristics, Settings, and Samples 

Of the 518 potentially relevant studies (after removing duplicates), 483 studies were 
excluded after title and abstract screening. The full-text versions of the remaining 35 arti-
cles were read and 14 were found to meet the inclusion criteria (10 resulting from database 
searching and 5 from the analysis of secondary sources) (Figure 1). 

 
Figure 1. PRISMA flow diagram of the systematic review process [34]. 

The included 14 articles were published between 2008 and 2021. They were con-
ducted in several countries: Consortium Italy, Switzerland, Spain, and Romania (n = 1) 
[37]; The Netherlands (n = 1) [38]; USA (n = 1) [39]; Consortium Spain, USA, Greece, Ire-
land, and Italy (n = 1) [40]; Consortium UK, The Netherlands, Spain, Germany, Austria, 
France, and Belgium (n = 1) [41]; Greece (n = 1) [42]; USA (n = 1) [43]; Germany (n = 1) [44]; 
Consortium Spain, Sweden, and Greece (n = 1) [45]; Belgium (n = 1) [46]; Consortium The 
Netherlands and Italy (n = 1) [47]; Consortium Switzerland and The Netherlands (n = 1) 
[48]; Consortium Norway, Germany, and The Netherlands (n = 1) [49]; Italy (n = 1) [50]. 
Five studies were experimental studies (Randomized Controlled Trials—RCTs) [38,43–
45,49], eight studies were descriptive studies [37,39–42,46,47,50], and one was a cross-sec-
tional study [48] Table 1. 

The following age ranges were found in these studies: over 40 years [38], over 55 
years [43], over 60 years [46,49], and over 65 years [37,39,42,44,45,50]. One only mentioned 
the group of older adults, without specifying an age limit [40,41,47,48]. 
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Table 1. Research articles included in this scoping review. 

Author, Year, 
Country 

Project/Platform  
Development 

Aims/Purpose 
Age Group 

(Years)/Sample 
Size 

eHealth Platforms/Project  

Palumbo et al. 
(2020) [37]. Consor-
tium Italy, Switzer-
land, Spain, Roma-

nia  

This paper describes the design of 
the NESTORE methodology and 

its IoT architecture. 

To describe the design of the 
NESTORE methodology and its IoT 
architecture and describe the valida-

tion strategy to assess the effectiveness 
of NESTORE as a coaching platform 

for healthy aging. 

65–75/* 
NESTORE system—coaching activ-
ities and personalized feedback to 

the user.  

Reijnders et al. 
(2015) [38]. The 

Netherlands 
A randomized controlled trial 

To investigate the effectiveness of the 
eHealth intervention in terms of sub-
jective cognitive functioning and to 

measure objective cognitive function-
ing and psychological well-being.  

40–65/n = 376  
“Keep your brain fit!” —online 

psychoeducational intervention.  

Nebeker, C. and 
Zlatar, Z. (2021) 

[39]. 
USA 

Exit Survey 

To understand the motivations and 
perceptions of participants enrolled in 

studies promoting brain health and 
their opinions regarding the use of 
mHealth tools within this context. 

65–80/n = 41 mHealth device to assist Independ-
ent Walking for Brain Health  

Beristain et al. 
(2021) [40]. 

Consortium Spain, 
USA, Greece, Ire-

land, Italy 

This paper describes the coaching 
aspects in CAPTAIN from differ-
ent perspectives following a top-

down approach. 

To present a user-centered virtual 
coach for older adults at home to pro-
mote active and healthy aging and in-

dependent living.  

Older adults/* 
CAPTAIN—virtual coaching eco-

system (VCE).  

Bilbao et al. (2016) 
[41]. 

Consortium UK, 
The Netherlands, 
Spain, Germany, 
Austria, France, 

Belgium 

This paper describes the 
SONOPA framework and its ele-
ments, explains the deployments 

carried out in the course of the 
project execution and the evalua-

tion of the matchmaking algo-
rithm and draws some conclu-

sions and proposes further work. 

To present an Ambient Assisted Liv-
ing framework developed within the 

SONOPA project, whose objective is to 
promote active aging by combining a 
social network with information in-

ferred using in-home sensors. 

Older adults/* 
SONOPA—an Ambient Assisted 

Living framework.  

Konstantinidis et al. 
(2014) [42]. 

Greece 

This paper presents the design, 
implementation, wide deploy-
ment, and evaluation of the Fit-

ForAll platform system usability, 
user adherence to exercise, and ef-

ficacy are explored. 

To present the design, implementa-
tion, wide deployment, and evaluation 
of the low cost, physical exercise, and 
gaming (exergaming) FitForAll (FFA) 

platform system usability. 

67–87/n = 116 
FitForAll (FFA) platform—main-
tain/advance healthy physical sta-

tus and well-being.  

Irvine et al. (2013) 
[43]. 
USA 

A randomized controlled trial. 

To evaluate the efficacy of a 12-week 
Internet intervention to help sedentary 

older adults adopt and maintain an 
exercise regimen. 

Over 55/n = 368 
Active After 55—participation in 
exercise activities on a regular ba-

sis.  

Muellmann et al. 
(2019) [44]. 
Germany 

A randomized controlled trial. 

To examine the effects of two web-
based interventions on physical activ-
ity in older adults compared to a de-

layed intervention control group. 

65–75/n = 589 

PROMOTE study—supported in 
web-based interventions, one in-

cluding subjective physical activity 
monitoring and the other a combi-
nation of subjective and objective 

physical activity monitoring. 
Ballesteros et al. 

(2014) [45]. 
Consortium Spain, 

Sweden, and 
Greece 

A randomized controlled trial. 

To investigate the potential of new In-
formation and Communication Tech-

nology (ICT) environments to help 
maintain independence and well-be-

ing. 

65–85/n = 57  
AGNES is a novel ICT solution that 

promotes connectivity and social 
inclusion.  

Compernolle et al. 
(2020) [46]. 

Belgium 

A mixed methods study to evalu-
ate engagement, acceptability, us-
ability, and preliminary efficacy. 

To evaluate engagement, acceptability, 
usability, and preliminary efficacy of a 
self-monitoring-based mHealth inter-
vention developed to reduce seden-

tary behavior. 

60/n = 28 
Activator self-monitoring device of 

sedentary behavior.  

O’Caoimh et al. 
(2018) [47]. Consor-
tium The Nether-

lands and Italy 

This paper describes the 25 
healthcare related recommenda-

tions of PERSSILAA 

To address pre-frailty and promote ac-
tive and healthy aging, targeting three 
pre-frailty subdomains: nutrition, cog-

nition, and physical function. 

Older adults/* 

PERSSILAA—ICT-supported plat-
form to screen, assess, manage, and 
monitor community-dwelling older 

adults 
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Christophorou et 
al. (2016) [48]. Con-

sortium Switzer-
land and The Neth-

erlands 

This paper described the Miracu-
lous-Life project. 

To identify and assess a set of services 
that an ICT system for Aging Well 

should support, in an actual end-user 
setting. 

Older adults/1st 
trial–n= 7 older 
adults and n = 2 
caregivers; 2nd 
trial–n= 16 older 
adults and n = 5 
caregivers; 3rd 

trial–n= 15 older 
adults and n= 4 

caregivers. 

Miraculous-Life—a package of ICT 
services for Ageing Well that pro-

motes ‘Positive Ageing’. 

Taraldsen et al. 
(2020) [49]. 

Norway, Germany, 
and The Nether-

lands 

A randomized controlled trial. 

To assess the feasibility of delivering a 
lifestyle-integrated functional exercise 
program and evaluate the delivery of 
the intervention by use of digital tech-
nology (eLiFE) to prevent functional 

decline.  

61–70/n = 180 

eLiFE intervention—delivered to 
participants via the PreventIT ap-
plication on a smartphone and a 
smartwatch through video clips, 
pictures, and text/verbal instruc-

tions for each activity.  

Fornasini et al. 
(2020) [50]. 

Italy 

Qualitative study to evaluate the 
usability of technologies and de-

termine the user experience of 
participants. 

To investigate the effectiveness of ac-
tivities that combine geocaching and 
self-tracking technologies to promote 

active aging. 

65–82/n = 14  

The Impronte project—combines 
the geocaching activity, accompa-

nied by gamification elements, 
with the use of fitness tracking 

technology in the form of a pedom-
eter bracelet.  

Legend: * lack of information about the data. 

3.2. Description of the eHealth Platforms 
Due to the demographic transformation caused by a rapidly aging population, ICT-

based assistive technologies are needed to support older adults in staying active and in-
dependent, for as long as possible, in their chosen home environment. 

Internet of Things technologies (wearable devices, environmental sensors) combined 
with analytics in the cloud provide a virtual coaching system to support healthy aging 
[37,40,41,45]. The NESTORE [37] system includes a plethora of sensors and other data 
sources (wearable devices, environmental sensors) to overcome the limitations of vertical 
solutions (single-domain oriented works) with a strong holistic approach by addressing 
several singular domains (cognitive, physiological, social, and nutritional) and by consid-
ering these domains from a user-centered approach. The CAPTAIN [40] virtual coaching 
ecosystem places older adults at the center of the coaching process. 

The SONOPA [41] project aimed to promote active aging by combining social net-
works with information inferred using in-home sensors. 

AGNES [45] is an ICT solution aimed at providing older people with technological 
support and social connectivity to keep them in touch with family and friends, avoiding 
isolation and promoting connectivity and social inclusion, through a home system 
equipped with sensors, specific web services, and dedicated web interfaces [45]. 

Online interventions are another mode of delivery to promote an active and healthy 
life [38,43,44,47,48]. The “Keep your brain fit!” online intervention was designed as a com-
puter-generated personalized intervention [38]. 

The online intervention Active After 55 was designed to provide information and 
support to improve knowledge, attitudes, self-efficacy, and behavioral intentions to par-
ticipate in exercise activities on a regular basis [43]. The PROMOTE project consists of two 
web-based interventions to promote physical activity among older adults. One group of 
participants received access to a web-based diary and were encouraged to track their be-
havior over a 10-week period. Another group of participants received a Fitbit Zip (Fitbit, 
San Francisco, USA) to objectively track physical activities. Data of the Fitbit Zip were 
synchronized with the website at regular time intervals. The website provides weekly 
feedback on whether physical activity goals are reached and opportunities to network 
with other intervention participants via an invite-friends function and a forum [44]. 
PERSSILAA is a comprehensive ICT-supported platform to screen, assess, manage, and 
monitor community-dwelling older adults [47]. 
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Christophorou et al., (2016) [48] identified and evaluate a set of services that an ICT 
system for Aging Well should support, in a real end-user configuration. This study was 
based on the Miraculous-Life project that designed, developed, and evaluated a Virtual 
Support Partner (by analogy to a real-life human partner). The system considers estab-
lished behavior and communication patterns related to how an elder interacted with a 
human partner while carrying out his/her daily activities at home throughout life. 

Other studies addressed the use of mHealth interventions based on self-monitoring 
to promote older adults’ active life [39,46,49]. 

The mHealth device-Independent Walking for Brain Health is a heart rate tracker 
that can be programmed through its app to set custom heart rate target zones equivalent 
to moderate intensity physical activity for each person. The device was programmed to 
vibrate and flash different colored lights (blue = below zone, green = in zone, red = zone 
above) when participants were deviating from their individually prescribed target heart 
rate zones [39]. 

The Activator is a mHealth intervention based on self-monitoring designed to reduce 
older adults’ sedentary behavior [46]. 

The eLiFE intervention was delivered to participants through the PreventIT app on 
a smartphone and a smartwatch via video clips, images, and text/verbal instructions for 
each activity [49]. 

Some platforms of gaming and exergaming have emerged as a response to the call 
for technology supporting active and healthy aging [42,50]. 

The FitForAll (FFA) platform offers specific exercises for older adults within an en-
gaging game environment to promote adherence to the physical exercise protocol [42]. 
The Impronte project combined the geocaching activity, accompanied by some gamifica-
tion elements, with the use of fitness tracking technology in the form of a pedometer brace-
let [50]. 

3.3. Domains of Intervention of These eHealth Platforms 
Aging imposes an economic burden on society due to the increasing needs resulting 

from age-related decline in physical, mental, and cognitive health. Healthy aging has be-
come a public health priority to maintain the quality of life and autonomy of older adults 
[39,46]. 

Some authors report that regular physical activity among older adults delays func-
tional decline, reduces the risk of chronic diseases and falls, improves quality of life, and 
helps them remain independent for as long as possible [43,44,50]. The promotion of 
healthy aging should involve several domains: physical, mental, emotional, and cognitive 
areas need to be considered when designing ICT-based solutions for older adults. How-
ever, most eHealth solutions available on the market are designed to address only a subset 
of these domains [37,38,40]. 

These results show that the available services seek to promote physical and cognitive 
activity, motivation for daily activities, socialization, and communication. While some 
platforms are multidimensional [37–40,47,48,50], others focus on a single domain of inter-
vention [41–46,49] (Table 2). More detailed information follows in Appendix B. 

Table 2. Domain(s) of intervention. 

Domain(s) of Intervention of eHealth 
Platforms eHealth Platforms/Project 

Physical 

NESTORE [37] 
Independent Walking for Brain Health [39] 

CAPTAIN [40] 
FitForAll (FFA) [42] 
Active After 55 [43] 

PROMOTE [44] 
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Activator [46] 
PERSSILAA [47] 

Miraculous Projet [48] 
eLiFE [49] 

Impronte Project [50] 

Nutrition 
NESTORE [37] 
CAPTAIN [40] 

PERSSILAA [47] 

Cognition 

NESTORE [37] 
Keep your brain fit [38] 

Independent Walking for Brain Health [39] 
CAPTAIN [40] 

PERSSILAA [47] 

Social 

NESTORE [37] 
CAPTAIN [40] 
SONOPA [41] 
AGNES [45] 

PERSSILAA [47] 
Miraculous Project [48] 
Impronte Project [50] 

3.4. Outcomes Assessed 
Most of the studies (n = 6) focused on the age group of 65 and over. Although focusing 

on older adults, four studies did not specify an age limit. The remaining of the studies 
covered those who were 40 (n = 1), over 55 (n = 1) and over 60 years (n = 2). Most of the 
eHealth platforms focused on physical domains, specifically five out of 12 focused only 
on physical domains. Seven platforms focused on social domains, out of these only one 
focus solely on social aspects. Active ageing was mainly anchored on maintaining physi-
cal activity along with social interaction. Six of the platforms focused on the cognitive 
domain that included memory, and four on nutritional issues. 

Some studies included in this scoping review described the process of designing 
eHealth platforms [37,39,40,46–48,50]. 

The included study on the NESTORE [37] system did not validate it. The authors 
suggested that its validation has to address the question of whether the proposed and 
developed system will indeed serve the intended purpose of having a positive impact on 
well-being and health. Moreover, it must show that the different components and tools 
are safe and practical in their use and offer information on the feasibility of carrying out a 
clinical trial to demonstrate the effectiveness of the system in promoting healthy aging, 
quality of life, and well-being. Concerning the CAPTAIN [40] ecosystem, the authors con-
sider that the concept of virtual coaching presented in the included study will be part of 
future active and healthy aging systems for independent living, combined with other ser-
vices, and become a milestone in the assisted living environment at home, which will ex-
tend the number of healthy years, reduce costs with health and social services, and in-
crease the quality of life of older adults. 

Other studies addressed both accessibility and usability [39,46–48,50]. The Activator 
[46] intervention was considered interesting, helpful, and easy to use, and was able to 
increase awareness among older adults of their sedentary behavior. The results of this 
study suggest that the innovative self-monitoring-based mHealth intervention holds po-
tential for the reduction of sedentary behavior in older adults. In turn, Nebeker and Zlatar 
[39] argue that understanding the participants’ perceptions about the challenges and con-
cerns introduced by mHealth is important, as acceptance will influence adoption and ad-
herence to the study protocol. They believe that researchers should consider what might 
influence participants’ acceptance of the technology (access, data management, privacy, 
risks) and include them in the mHealth study design process. The PERSSILAA [47] project 
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shows the potential to use an ICT-based multi-domain platform with pre-frail older 
adults. The results of this evaluation are being analyzed further and future research is 
being planned to validate the PERSSILAA platform with a suitably powered RCT to de-
termine if ICT-supported services can prevent or delay the onset of frailty and functional 
decline in pre-frail community-dwelling older adults. 

Furthermore, the services that encourage older adults’ socialization and communica-
tion with their family/friends/neighbors are very useful, as they increase older adults’ so-
cial interaction, prevent loneliness and isolation, increase their well-being, and improve 
their autonomy, independence, and confidence. The services that encourage older people 
to perform daily activities for a healthy and active life are also very important because 
they enable them to live actively and independently for longer in their home environment, 
thus delaying admission to hospitals and nursing homes [48]. 

The research developed by the Impronte project [50] adds that all users should ac-
tively participate in the creation of project contents from a peer-to-peer perspective. This 
approach can enable stakeholders, policy makers, and innovators to better understand the 
future of aging and address the challenges of innovation for older users more completely. 
Going beyond an accommodating vision that sees science and technology as mere solu-
tions is critical for designing technologies that are functional for older adults (and their 
caregivers) and allowing them to embrace the challenge of active aging. Co-design with 
diverse seniors’ stakeholder groups is required to capture the elderly person's perception 
of technology use. Such endeavor must attend to their perspectives on functional capacity, 
gender, professional and educational background, cultural differences, computer skills 
and experience [51]. 

The RCTs [38,43–45,49] correspond to studies conducted to assess the effectiveness 
of the intervention. After the online intervention “Keep your brain fit!” [38], the experi-
mental group reported more feelings of stability in memory functioning and perceived 
greater locus of control over memory than the control group. Additionally, research con-
ducted on the Active After 55 [43] intervention demonstrates that a stand-alone Internet-
based exercise program that adapts content according to users’ preferences and interests 
can increase self-reported physical activity and be well-received by sedentary older 
adults. An RCT on the eLiFE platform [49] provided evidence that an ICT-based lifestyle-
integrated exercise intervention, focusing on behavioral change, is feasible and safe for 
young older adults. These online interventions to promote physical activity seem to be 
cost-effective and can reach a large number of older people [38,43]. On the other hand, as 
described in the study protocol of Muellmann et al. [52], the aim of the study is to evaluate 
the effectiveness of two web-based interventions for the initiation and maintenance of 
regular PA (i.e., intervention groups 1 and 2) compared to a delayed intervention control 
group of older adults aged 65 to 75 years, being that, in the RCT [44], participation in the 
two web-based interventions did not lead to significant increases in moderate-to-vigorous 
physical activity or significant decreases in sedentary time compared to the group control. 
The RCT on the ICT-based project AGNES [45] found a statistically significant improve-
ment in the user group from pre-test to post-test on the affective dimension of the well-
being SPF-IL scale. This dimension is related to the degree of confidence, social ac-
ceptance, and level of satisfaction with the people around them. 

Finally, other studies described the framework developed within the projects [41,42]. 
Bilbao et al., (2016) [41] described a new approach that promotes active aging with the use 
of sensor data and social networks, giving older adults the opportunity to create new so-
cial connections with similar people in order to curb social isolation and promote a healthy 
social life. Konstantinidis et al. (2016) [42] reported on the design, implementation, and 
thorough evaluation through a wide pilot deployment of the FFA exergaming platform 
for senior users. Formal assessment was carried out along two main axes, namely, on user 
and efficacy levels. On the usability front, this study provided strong evidence that such 
interventions are feasible and may be implemented through systems capable of motivat-
ing older adults to engage with a healthy physical activity program. On the efficacy axis, 



Int. J. Environ. Res. Public Health 2022, 19, 15940 11 of 20 
 

 

it provided strong evidence of physical improvement by means of clinical tests and im-
provement of the general wellness and quality of life of its user base. 

4. Discussion 
Caring for an aging population is one of the major challenges for the 21st century. 
The increased interest and the acceptance of digital tools among health and social 

care providers, as well as consumers offers a unique and important opportunity to explore 
the effectiveness and full potential of various digital initiatives that assist the de-livery of 
support and health care [20–21]. 

Therefore, it is urgent to develop new technologies to help older people maintain 
their independence and improve their quality of life [6,16,53]. 

On the other hand, the benefits and barriers of eHealth are, in particular, crucial as-
pects concerning its implementation and adoption process. In this respect, Eysenbach 
(2001) [54] proposed a conceptual framework to frame the potential impact and the main 
factors of eHealth. In his seminal work, Eysenbach (2001) [54] listed and described the 10 
essential e’s in eHealth: Efficiency, Enhancing quality, Evidence-Based, Empowerment, 
Encouragement, Education, Enabling, Extending, Ethics, and Equity. According to the au-
thor, the ‘e’ in eHealth does not mean just ‘electronic’ but implies a number of other ‘e’s’ 
that, together, best characterize what eHealth is or what it should be [54]. 

This scoping review identified several digital services: Internet of Things technolo-
gies (wearable devices, environmental sensors) [37,40,41,45]; online interventions 
[29,34,35,38,39]; mHealth interventions [39,46,49], and gaming and exergaming [42,50]. 

Today, ICT includes devices and applications that provide access to information and 
enable electronic communications, such as messaging and video chatting. Cell phones, 
smartphones, smartwatches, computers, and laptops are typical ICT devices. The Internet 
(e.g., the web) is another ICT and plays a special role, as it is not a stand-alone device but 
a network of numerous systems and devices [55,56]. Therefore, ICTs are critical for older 
people’s social inclusion, participation, and well-being, namely through the implementa-
tion of Healthy and Age-Friendly Environments (SHAFE) in community spaces where 
older people can remain active citizens [27,28,33]. 

ICT use in general may enable older individuals to live independently for a longer 
time and may have positive effects on health and social isolation [32,56]. The included 
studies [37,40,41,45] have shown that ICT enables new forms of social participation and 
interaction and improves access to information. On the other hand, some studies have also 
revealed several advantages of online interventions for physical activity, given that this 
type of intervention is potentially more cost-effective because it can reach a large number 
of people through the Internet [38–40,42–44,46–50]. The results of some studies [11,22] 
provide further support for recommending eHealth interventions as a viable strategy to 
reduce physical inactivity. 

The outbreak of the COVID-19 pandemic has led to an acceleration in the develop-
ment of web-based interventions to alleviate mental health-related impact [20–21]. Ac-
cording to the study by Shapira et. al [21] digital intervention programs should pay par-
ticular attention to older adults who live alone, as they may suffer more from social isola-
tion and find it especially difficult to maintain social contacts during the pan-demic. This 
relatively simple model can be effectively utilized by communities globally to help con-
nect lonely and isolated older inhabitants, both during the pandemic and more routinely. 

Concerning the design and development of an eHealth platform for active and au-
tonomous living, the specific needs and requirements of older adult users must be priori-
tized to ensure that accessibility and usability are considered (e.g., due to their hearing or 
vision impairment or limited ability to control digital devices) [6,57]. Moreover, the de-
mographic differences and older people’s different perspectives must be taken into ac-
count. Bilbao et al., (2016) [41] and Ballesteros et al., (2014) [45] concluded that it is crucial 
to expand older people’s social circle through the use of sensor data and social networks, 
giving them the opportunity to develop new relationships to curb social isolation, 
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promote a healthy social life and psychological well-being, and remain socially involved. 
Referring older people to social activities can help to avoid social isolation and improve 
their mental and physiological health (Buyl et al., 2020) [16]. 

From this perspective, Ienca et al., (2021) [58] found that effective digital health tech-
nologies for healthy aging can be interpreted as an empowering factor that facilitates ag-
ing in place. These patient-centered technologies, created to promote freedom and inde-
pendent living, are more likely to be adopted and appreciated by community-dwelling 
older adults. A difficult barrier to overcome is the prior ignorance of the majority of older 
adults to the technology that would be overcome by working as a team throughout the 
community, especially in the health and educational sector, as well as the family or social 
nucleus [53,59]. 

According to Fornasini et al., (2020) and Beristain et al., (2021) [40], a user-centered 
virtual service and user involvement in the design and development of the platform are 
key to promoting active and healthy aging and independent living. Irvine et al. (2013) [43] 
also demonstrated that a theoretically-based stand-alone Internet exercise program that 
tailors content according to users’ preferences and interests can increase self-reported 
physical activity and be well received by sedentary older adults. 

Although experimental designs such as RCTs to evaluate e-Health interventions are 
expensive and time-consuming, they are important to demonstrate their effectiveness and 
cost-effectiveness [16]. This scoping review identified six RCTs. Irvine et al. (2013) [43] 
found that this type of intervention can be made available to users on the Internet, making 
it a potentially cost-effective physical activity tool that can reach a large number of people. 
Reijnders et al., (2015) [38] argued that the relatively low costs and easy accessibility of 
this e-health intervention make it a valuable contribution to public healthcare interven-
tions for middle-aged and older adults. 

Beristain et al., (2021) [40] considered that the concept of virtual coaching in their 
paper will be part of the future active and healthy aging systems for independent living, 
combined with other services, and become a milestone in the assisted living environment 
at home, which will extend the number of healthy years, reduce costs with health and 
social services, and increase the quality of life of older adults. 

Based on the results of this scoping review, it can be concluded that the majority of 
studies addressed the physical, social, and cognitive domains. In fact, except for the study 
by Reijnders et al., (2015) [38], all included studies considered at least one of these domains 
as inherent to the functioning of each eHealth platform. Some studies took into account 
these three domains in the platform under analysis [37,40,47]. These results are thus in 
line with the assumptions of the definition of Active Aging, a concept that involves the 
promotion of physical, social, and mental well-being throughout the life course and the 
participation in society, allowing individuals to successfully overcome the challenges 
[6,9,26]. 

Although cost-effectiveness analyses are not widely available, ICT-based interven-
tions can be more cost-effective than traditional interventions [11,18,55]. However, studies 
indicate that these digital solutions can overcome barriers to access to healthcare, as they 
have the potential to reach a larger proportion of the population [40,43]. 

Another major factor identified as a point of failure in the development and imple-
mentation of health information systems is the limited understanding of users, their 
needs, and the contexts in which the systems are used. Therefore, it is important to under-
stand end-user needs from multiple perspectives [32,58]. Ballesteros et al., (2014) [45] also 
stated that the degree of confidence, social acceptance, and level of satisfaction are critical 
to the successful adoption and diffusion of new technologies. In the study by Compernolle 
et al., (2020) [46], the self-monitoring-based mHealth intervention was considered inter-
esting, useful, and easy to use, being able to increase the awareness of the elderly about 
their sedentary behavior. Posteriorly, an intervention study was carried out, with the aim 
of examining if older adults break their sedentary behavior immediately after receiving 
personalized haptic feedback on prolonged sedentary behavior and if the percentage of 
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breaks differs depending on the time of the day when the feedback is provided. The re-
sults of this study that demonstrated a majority of haptic vibrations, especially those in 
the morning, did not result in a break in the sedentary behavior of older adults. As such, 
simply bringing habitual sedentary behavior into conscious awareness seems to be insuf-
ficient to target sedentary behavior [60]. In turn, O’Caoimh et al., (2018) [47] found that 
health literacy and ICT literacy (eHealth) were useful in helping older people to access 
such services. The results were supported by the study cohort multiple randomized con-
trolled trail [56]. This study provided evidence that a home exercise program is easy to 
use and has the potential to improve the quality of life and health status of pre-frail older 
adults living at home [56]. Taraldsen et al., (2020) [49] assessed the feasibility, usability, 
and acceptability of eLiFE using an ICT platform, combining technology with behavior 
change techniques, and concluded that it was as successful as delivering the intervention 
using traditional paper manuals. On the other hand, Nebeker and Zlatar (2021) [39] found 
that all participants reported that the device helped them to walk faster, with 65% stating 
that it was easy to synchronize data from the device to the phone. 

Thus, a user-centered design approach is recommended to fully address users’ health 
and technology needs through the development and implementation of these platforms. 

In addition, the healthy aging perspective includes the physical, social, and cognitive 
domains, as well as healthy environments to promote healthy lifestyles, well-being, and 
social participation [25,60]. 

5. Conclusions 
This scoping review aimed to map and understand the extent and type of evidence 

on eHealth platforms to promote active aging. It synthesized information on the type of 
eHealth platforms, the targeted age groups, the domains of intervention, and the out-
comes assessed in the studies that have implemented and evaluated these eHealth plat-
forms. 

This information can be used to guide future research lines and serve as a basis for a 
systematic review of effectiveness, aiming to identify the most effective eHealth platforms 
to promote Active Aging. 

Digital health designers and researchers should make every effort to ensure the in-
volvement of older adults in the design process and research of digital technology. Based 
on this paper’s results, we suggest that ageism in the design process of digital technology 
might play a role as a possible barrier for adopting technology. 

This scoping review may contribute to informing the different stakeholders about 
these eHealth platforms, whether they be patients, caregivers, health professionals, or pol-
icy makers. 
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Appendix A. Search Strategy 

MEDLINE (via PubMed)—searched on 5 June 2022: 207 records 
(“environment design”[MeSH Terms] OR “digital technology”[MeSH Terms] OR “telemedicine”[MeSH Terms] OR 

“internet based intervention”[MeSH Terms] OR “telenursing”[MeSH Terms] OR (“ehealth”[Title/Abstract] OR 
“ehealth intervention”[Title/Abstract] OR “ehealth program”[Title/Abstract] OR “digital health interventions”[Ti-
tle/Abstract] OR “digital health”[Title/Abstract] OR “digital healthcare”[Title/Abstract] OR “digital health technol-
ogy”[Title/Abstract] OR “telehealth”[Title/Abstract] OR “environment design”[Title/Abstract] OR “digital technol-

ogy”[Title/Abstract] OR “telemedicine”[Title/Abstract] OR “internet based intervention”[Title/Abstract] OR “telenurs-
ing”[Title/Abstract] OR “digital health applications”[Title/Abstract] OR “mobile health applications”[Title/Abstract] 

OR “mobile applications”[Title/Abstract] OR “mobile health interventions”[Title/Abstract] OR “digital health ser-
vices”[Title/Abstract])) AND (“healthy aging”[MeSH Terms] OR “active aging”[Title/Abstract] OR “active ageing”[Ti-

tle/Abstract] OR “healthy ageing”[Title/Abstract] OR “aging well”[Title/Abstract] OR “ageing well”[Title/Abstract] 
OR “healthy strategies”[Title/Abstract] OR “healthy aging”[Title/Abstract]) 

Filters: English, Portuguese, Spanish 
CINAHL Complete (via EBSCOhost)—searched on 5 June 2022: 49 records 

((TI “active aging” OR “active ageing” OR “healthy ageing” OR “aging well” OR “ageing well” OR “healthy strate-
gies” OR “healthy aging” OR AB “active aging” OR “active ageing” OR “healthy ageing” OR “aging well” OR “age-
ing well” OR “healthy strategies” OR “healthy aging”) OR (MH “Healthy Aging”)) AND ((MH “Telenursing”) OR 

(MH “Telemedicine”) OR (MH “Digital Health”) OR TI (“ehealth” OR “ehealth intervention” OR “ehealth program” 
OR “digital health interventions” OR “digital health” OR “digital healthcare” OR “digital health technology” OR 

“telehealth” OR “environment design” OR “digital technology” OR “telemedicine” OR “internet based intervention” 
OR “telenursing” OR “digital health applications” OR “mobile health applications” OR “mobile applications” OR 

“mobile health interventions” OR “digital health services”) OR AB (“ehealth” OR “ehealth intervention” OR “ehealth 
program” OR “digital health interventions” OR “digital health” OR “digital healthcare” OR “digital health technol-

ogy” OR “telehealth” OR “environment design” OR “digital technology” OR “telemedicine” OR “internet based inter-
vention” OR “telenursing” OR “digital health applications” OR “mobile health applications” OR “mobile applica-

tions” OR “mobile health interventions” OR “digital health services”)) 
Filters: English, Portuguese, Spanish 

SCOPUS—searched on 5 June 2022: 366 records 
(TITLE-ABS-KEY (“healthy aging” OR “active aging” OR “active ageing” OR “healthy ageing” OR “aging well” OR 
“ageing well” OR “healthy strategies”)) AND (TITLE-ABS-KEY (“environment design” OR “digital technology” OR 

“telemedicine” OR “internet based intervention” OR “telenursing” OR “ehealth” OR “ehealth intervention” OR 
“ehealth program” OR “digital health interventions” OR “digital health” OR “digital healthcare” OR “digital health 

technology” OR “telehealth” OR “environment design” OR “digital technology” OR “telemedicine” OR “internet 
based intervention” OR “telenursing” OR “digital health applications” OR “mobile health applications” OR “mobile 

applications” OR “mobile health interventions” OR “digital health services”)) 
Filters: English, Portuguese, Spanish 

Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic Reviews (via EBSCOhost) - searched 
on 5 June 2022: 14 records 

((TI “active aging” OR “active ageing” OR “healthy ageing” OR “aging well” OR “ageing well” OR “healthy strate-
gies” OR “healthy aging” OR AB “active aging” OR “active ageing” OR “healthy ageing” OR “aging well” OR “age-
ing well” OR “healthy strategies” OR “healthy aging”) AND TI (“ehealth” OR “ehealth intervention” OR “ehealth 

program” OR “digital health interventions” OR “digital health” OR “digital healthcare” OR “digital health technol-
ogy” OR “telehealth” OR “environment design” OR “digital technology” OR “telemedicine” OR “internet based inter-

vention” OR “telenursing” OR “digital health applications” OR “mobile health applications” OR “mobile applica-
tions” OR “mobile health interventions” OR “digital health services”) OR AB (“ehealth” OR “ehealth intervention” 
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OR “ehealth program” OR “digital health interventions” OR “digital health” OR “digital healthcare” OR “digital 
health technology” OR “telehealth” OR “environment design” OR “digital technology” OR “telemedicine” OR “inter-
net based intervention” OR “telenursing” OR “digital health applications” OR “mobile health applications” OR “mo-

bile applications” OR “mobile health interventions” OR “digital health services”)) 
Filters: English, Portuguese, Spanish 

SciELO—searched on 5 June 2022: 353 records 
((ti:(*”active aging” OR “active ageing” OR “healthy ageing” OR “aging well” OR “ageing well” OR “healthy strate-

gies” OR “healthy aging”)) OR (ab:(“active aging” OR “active ageing” OR “healthy ageing” OR “aging well” OR 
“ageing well” OR “healthy strategies” OR “healthy aging”))) AND ((ti:(“ehealth” OR “ehealth intervention” OR 

“ehealth program” OR “digital health interventions” OR “digital health” OR “digital healthcare” OR “digital health 
technology” OR “telehealth” OR “environment design” OR “digital technology” OR “telemedicine” OR “internet 

based intervention” OR “telenursing” OR “digital health applications” OR “mobile health applications” OR “mobile 
applications” OR “mobile health interventions” OR “digital health services”)) OR (ab:(“ehealth” OR “ehealth inter-
vention” OR “ehealth program” OR “digital health interventions” OR “digital health” OR “digital healthcare” OR 
“digital health technology” OR “telehealth” OR “environment design” OR “digital technology” OR “telemedicine” 

OR “internet based intervention” OR “telenursing” OR “digital health applications” OR “mobile health applications” 
OR “mobile applications” OR “mobile health interventions” OR “digital health services”))) 

Filters: English, Portuguese, Spanish 
DART-Europe—searched on 5 June 2022: 13 records 

(“active aging” OR healthy aging”) AND (ehealth OR digital) 
Filters: English, Portuguese, Spanish 

CAPES—searched on 5 June 2022: 25 records 
Ehealth 

Filters: English, Portuguese, Spanish 
MedNar—searched on 5 June 2022: 40 records 

ageing AND ehealth 
Filters: English, Portuguese, Spanish 

Appendix B. Description of Domain(s) of Intervention 

eHealth Platforms/Project Domain(s) of intervention of eHealth platforms 

NESTORE [37] 

Physical, nutrition, cognition, and social: 
- physical activity coaching is focused on four sub-parts: (1) aerobic training; (2) 
strength exercises; (3) flexibility training; and (4) balance exercises.  
- nutrition coaching plans for the nutrition domain are structured as follows: (1) body 
weight management, focused to increase or decrease body weight, and consisting of tai-
lored dietary activities, as well as energy balance monitoring; (2) body composition man-
agement, focused to increase muscle mass or decrease body fat, and consisting of tailored 
dietary activities and energy balance monitoring; and (3) healthy diet, focused to improve 
dietary habits by targeting macro-nutrients and micro-nutrients intake through both diet 
monitoring (based on automated food image recognition) and nutrition coaching. 
- cognition coaching consists of three plans: (1) one focusing on memory (involving a 
structured traditional cognitive training task in the domain of working memory); (2) one 
focusing on broader thinking skills (involving a multi-domain serious game that involves 
simultaneous tasks in the areas of visuo-motor ability, spatial memory and inhibition), and 
(3) and one that targets everyday cognitive functioning (involving productive intellectual 
engagement in the form of unstructured leisure activities that require learning a novel and 
complex skill, such as digital photography, dancing, etc.). 

Keep your brain fit [38] 

Lifestyle, memory, and effective work: 
- lifestyle module, in which lifestyle factors that influence actual and late-life cognitive 
functioning are included. Only evidence-based factors that may affect cognitive ability are 
presented. 
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- memory module in which the cause of memory complaints, memory self-efficacy, 
and memory strategies are discussed. 
- effective work module in which tips for improving attention and planning skills are 
presented to the participants. 

Independent Walking for 
Brain Health [39] 

Cognitive and physical: 
- mHealth device to help older adults independently achieve and maintain physical 
activity guidelines (≥150 min per week of moderate-intensity physical activity) in their 
free-living environments to improve brain health. The mHealth device is a heart rate 
tracker that could be programmed through its app to set custom heart rate target zones 
equivalent to moderate-physical activity intensity for each person. The device vibrates and 
flashes different colored lights (blue = below zone, green = in zone, red = zone above) when 
participants are deviating from their individually prescribed target heart rate zones. 

CAPTAIN [40] 

Cognitive, physical, social, and nutritional: 
The general idea of this virtual coaching system from the participant’s point of view (i.e., 
older adult) is to become a lifelong learning (i.e., coaching), motivational and supportive 
platform to promote healthy habits through individual behavior change. 
Each SMART goal is composed of a weekly plan with coaching actions provided by digital 
intervention tools such as recommendation systems, quizzes, coaches, and games. All of 
them are focused on supporting the process of behavior change. 
- Nutritional—coaching provides the participant with healthy recipe suggestions 
aligned with the nutritional SMART goal. Users can see the list of ingredients as well as a 
video, and if they do not like the suggestion, they can get additional recipe options. 
- Social—Social contact coaching is used to deliver motivational messages that instruct 
participants to contact specific relatives and/or friends to encourage them to communicate 
with them and improve/maintain their social skills. Social event coaching aims to encour-
age participants to participate in events and activities that are being organized in their sur-
roundings, thus promoting social interaction outside the home. 
- Physical—coaching aims to promote an active lifestyle through motivational mes-
sages, encouraging participants to perform some exercises adapted to their profile. 
- Cognitive—coaching is designed to deliver motivational messages and recommenda-
tions to promote participants’ emotional and mental well-being, thus preserving their 
mental capacity and quality of life. 

SONOPA [41] 

Social: 
- The social network to be developed is a platform where users (older people, caregiv-
ers, or family members) can communicate with other users through chats, video calls, or 
sending messages. 

FitForAll (FFA) [42] 

Physical: 
- The FFA platform consists of games specifically designed for seniors to exercise and 
maintain/advance healthy physical status and well-being. The FFA offers specific exercises 
for seniors within an engaging game environment to promote adherence to the physical 
exercise protocol. 

Active After 55 [43] 

Physical: 
- The Active After 55 is a multiple-visit Internet program to enhance functional ability, 
mobility, and physical activity of older adults. Using text and video messages integrated 
with interactive values clarification and goal-setting activities, it helped users develop a 
self-tailored exercise plan (e.g., by type, intensity, frequency, duration, and schedule) con-
sisting of four activities: endurance, stretching, strengthening, and balance enhancement. 

PROMOTE [44] 

Physical: 
- Two web-based interventions that promote self-monitoring of physical activities. 
Both are based on the self-regulation theory and principles of behavior change (e.g., shap-
ing knowledge, feedback and monitoring, goals and planning, social support, comparison 
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of behavior, and rewards). Participants receive brochures with physical activity recom-
mendations including exercises to improve balance, strength, and endurance. Depending 
on the physical activity-level assessed at baseline and gender, participants receive different 
brochures outlining exercises for different levels of difficulty displayed by male vs. female 
older adults modelling the exercises. 
- Besides web-based interventions, participants are offered weekly group meetings (90 
min) in their communities where they can resolve technical problems with the website, re-
ceive health education regarding healthy aging, and practice physical activity in groups. 

AGNES [45] 

Social: 
- Avoiding isolation by promoting connectivity and social inclusion – The AGNES 
home-based system was designed to provide users with different interaction possibilities 
with their social network. The older adult can share information with chosen family and 
friends via the online social network. The network can also get basic information on the 
well-being of the cared-for person even if that person is not actively using the ICT system, 
and convey that to nominated others such as carers, family members, or friends. Addition-
ally, these others can share information with the older adult, including at times when 
physical visits are not possible. 

Activator [46] 

Physical: 
- The intervention consists of general information on sedentary behavior as well as 
visual and tactile feedback on sedentary behavior. The Activator is worn on the front of the 
thigh, either in a trouser pocket or attached with an elastic band to clothing that covers the 
upper thigh (e.g., pants, jeans, shorts, leggings, tights, or dresses), and provides visual and 
tactile feedback. Visual feedback is presented through a smartphone app via Bluetooth 
connection. Both real-time feedback and a 7-day historical overview are presented based 
on participants’ sedentary time, upright time, and number of steps. Visual feedback is con-
stantly available and can be viewed whenever and as often as participants want. Tactile 
feedback is provided via a strong, but comfortable, vibration from the Activator device it-
self each time a participant is seated for 30 uninterrupted minutes. If a participant remains 
sedentary, the vibration repeats after another 30 min. 

PERSSILAA [47] 

Nutritional, physical, cognitive, and social: 
- Nutrition training module: The NUTRIAGEING website (http://nutriageing.fc.ul.pt/, 
accessed on 28 July 2022) is an easy-to-use, “app-like” interface designed to promote and 
translate scientific knowledge into usable person-centered nutritional advice for the gen-
eral public. Its three areas are: (1) Healthy eating, (2) Recipes and videos, and (3) Vegetable 
gardens. The “Recipes and videos” subsection includes 15 videos of recipes developed by 
the Portuguese Chef Hélio Loureiro; 
- Cognition training modules were completed over a period of 12 weeks, 3 times per 
week, with each session lasting for an hour. The cognitive training tasks were selected 
from the Guttmann NeuroPersonalTrainer® and incorporated into the platform in two 
blocks: the first group (Block 1) were assessment-oriented tasks and the second group 
(Block 2) training-oriented tasks; 
- Physical training module - A technology-supported self-management, physical train-
ing module platform, based on the OEP (Otago Exercise Programme), was developed for 
use on the PERSSILAA platform that was structured around an existing system called the 
Condition Coach (CoCo). 
- no information found on the social dimensions. 

Miraculous Projet [48] 

Social and physical: 
- Independent living in daily activities. These technologies can be used to support 
older people: (1) at work, by enabling them to stay active and productive for longer and 
experience better quality of work and work-life balance, (2) in the community, in overcom-
ing isolation and loneliness, keeping up social networks, (3) accessing public and private 
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services, and (4) at home, by increasing their QoL and promoting their independence, au-
tonomy, and dignity. 

eLiFE [49] 

Physical: 
- The program consisted of strategies to (a) improve balance, (b) increase muscle 
strength, and (c) reduce sedentariness and increase physical activity. In addition, the pro-
gram comprised a behavioral change framework, aiming to turn activity intentions into a 
habit by embedding activities into daily life. 

Impronte Project [50] 

Physical and social: 
- Physical—Combines the geocaching activity, accompanied by some gamification ele-
ments, with the use of fitness tracking technology in the form of a pedometer bracelet. 
Each participant had an activity goal of 10,000 steps per day, as advised by the World 
Health Organization. 
- Social—Through geocaching, it also encourages physical exercise in groups, empha-
sizing the dimensions of social relationships and interactions. It can therefore become a 
means of communication with family and friends, thus reducing the effects of social isola-
tion that are often involved in aging. Geocaching is particularly suited for promoting 
healthy lifestyles in older people, as it combines outdoor activity with new technologies. 

References 
1. European Commission. Directorate General for Economic and Financial Affairs. The 2021 Ageing Report: Economic & Budgetary 

Projections for the EU Member States (2019–2070); Publications Office: Brussels, Belgium, 2021. Available online: https://data.eu-
ropa.eu/doi/10.2765/84455.(acessed on 20 June 2022). 

2. Musich, S.; Wang, S.; Hawkins, K.; Klemes, A. The Impact of Personalized Preventive Care on Health Care Quality, Utilization, 
and Expenditures. Popul. Health Manag. 2016, 19, 389–397. 

3. Seah, B.; Wang, W. SHAPE: A Healthy Aging Community Project Designed Based on the Salutogenic Theory. In Health Promo-
tion in Health Care—Vital Theories and Research [Internet]; Haugan, G., Eriksson, M., Eds.; Springer International Publishing: 
Cham, Switzerland, 2021; pp. 329–347. Available online: http://link.springer.com/10.1007/978-3-030-63135-2_23 (acessed on 20 
June 2022). 

4. United Nations. General Assembly Resolution A/RES/70/1. Transforming Our World, the 2030 Agenda for Sustainable Development; 
United Nations: New York, NY, USA, 2015. 

5. Ayala, A.; Rodríguez-Blázquez, C.; Calderón-Larrañaga, A.; Beridze, G.; Teixeira, L.; Araújo, L.; Rojo-Pérez, F.; Fernández-
Mayoralas, G.; Rodríguez-Rodríguez, V.; Quirós-González, V.; et al. Influence of Active and Healthy Ageing on Quality of Life 
Changes: Insights from the Comparison of Three European Countries. Int. J. Environ. Res. Public Health 2021, 18, 4152. 

6. Robbins, T.D.; Lim Choi Keung, S.N.; Arvanitis, T.N. E-health for active ageing; A systematic review. Maturitas 2018, 114, 34–
40. 

7. World Report on Aging and Health—Executive Summary. Psychol. Sci. 2015, 25, 1682–1690. 
8. dos Varela, V.S.; Mendes, J.M.; Abreu, D.P.G.; Piexak, D.R.; do Martins, K.P.; de Bandeira, E.O. Health promotion and disease 

prevention from the perspective of active aging. Res. Soc. Dev. 2020, 9, e65491110096. https://doi.org/10.33448/rsdv9i11.10096. 
9. Liu, L.; Wu, F.; Tong, H.; Hao, C.; Xie, T. The Digital Divide and Active Aging in China. Int. J. Environ. Res. Public Health 2021, 

18, 12675. 
10. De Luca, V.; Lazic, V.; Birov, S.; Piesche, K.; Beyhan, O.; Pengo, M.F.; Melgara, M.; Sherman, M.H.; Lilja, M.; Balenovic, A.; et al. 

Digitally Enabled Health Service for the Integrated Management of Hypertension: A Participatory User-Centred Design Pro-
cess. Int. J. Environ. Res. Public Health 2021, 18, 12442. https://doi.org/10.3390/ijerph182312442. 

11. Sülz, S.; van Elten, H.J.; Askari, M.; Weggelaar-Jansen, A.M.; Huijsman, R. eHealth Applications to Support Independent Living 
of Older Persons: Scoping Review of Costs and Benefits Identified in Economic Evaluations. J. Med. Internet Res. 2021, 23, e24363. 
https://doi.org/10.2196/24363. 

12. Francis, J.; Rikard, R.V.; Cotten, S.R.; Kadylak, T. Does ICT Use matter? How information and communication technology use 
affects perceived mattering among a predominantly female sample of older adults residing in retirement communities. Inf. 
Commun. Soc. 2019, 22, 1281–1294. https://doi.org/10.1080/1369118X.2017.1417459. 

13. Peterson, C.B.; Hamilton, C.; Hasvold, P. From Innovation to Implementation: eHealth in the WHO European Region; WHO Regional 
Office for Europe: Copenhagen, Denmark, 2016. 

14. International Telecommunication Union. Ageing in a Digital World—From Vulnerable to Valuable. 2020. Available online: 
https://docslib.org/doc/5844293/ageing-in-a-digital-world-from-vulnerable-to-valuable (17 may 2022). 

15. Benis, A.; Tamburis, O.; Chronaki, C.; Moen, A. One Digital Health: A Unified Framework for Future Health Ecosystems. J. 
Med. Internet Res. 2021, 23, e22189. https://doi.org/10.2196/22189. 



Int. J. Environ. Res. Public Health 2022, 19, 15940 19 of 20 
 

 

16. Buyl, R.; Beogo, I.; Fobelets, M.; Deletroz, C.; Van Landuyt, P.; Dequanter, S.; Gorus, E.; Bourbonnais, A.; Giguère, A.; Lechas-
seur, K.; et al. e-Health interventions for healthy aging: A systematic review. Syst. Rev. 2020, 9, 128. 
https://doi.org/10.1186/s13643-020-01385-8. 

17. Mazeas, A.; Duclos, M.; Pereira, B.; Chalabaev, A. Evaluating the Effectiveness of Gamification on Physical Activity: Systematic 
Review and Meta-analysis of Randomized Controlled Trials. J. Med. Internet Res. 2022, 24, e26779. https://doi.org/10.2196/26779. 

18. Moerenhout, T.; Devisch, I.; Cornelis, G.C. E-health beyond technology: Analyzing the paradigm shift that lies beneath. Med. 
Health Care Philos. 2018, 21, 31–41. https://doi.org/10.1007/s11019-017-9780-3. 

19. Organisation for Economic Co-Operation and Development. ICT Access and Usage by Households and Individuals Database 
2018. Available online: http://www.oecd.org/sti/broadband/broadband-statistics (1 may 2022). 

20. Shapira, S.; Yeshua-Katz, D.; Goren, G.; Aharonson-Daniel, L.; Clarfield, A.M.; Sarid, O. Evaluation of a Short-Term Digital 
Group Intervention to Relieve Mental Distress and Promote Well-Being Among Community-Dwelling Older Individuals Dur-
ing the COVID-19 Outbreak: A Study Protocol. Front Public Health 2021, 9, 577079. 

21. Shapira, S.; Cohn-Schwartz, E.; Yeshua-Katz, D.; Aharonson-Daniel, L.; Clarfield, A.M.; Sarid, O. Teaching and Practicing Cog-
nitive-Behavioral and Mindfulness Skills in a Web-Based Platform among Older Adults through the COVID-19 Pandemic: A 
Pilot Randomized Controlled Trial. Int. J. Environ. Res. Public Health 2021, 18, 10563. 

22. Billis, A.S.; Papageorgiou, E.I.; Frantzidis, C.A.; Tsatali, M.S.; Tsolaki, A.C.; Bamidis, P.D. A decision-support framework for 
promoting independent living and ageing well. IEEE J. Biomed Health Inform. 2015, 19, 199–209. 

23. Hoffman, G.J.; Webster, N.J.; Bynum, J.P.W. A Framework for Aging-Friendly Services and Supports in the Age of COVID-19. 
J. Aging Soc. Policy 2020, 32, 450–459. 

24. Scase, M.; Kreiner, K.; Ascolese, A. Development and Evaluation of Cognitive Games to Promote Health and Wellbeing in 
Elderly People with Mild Cognitive Impairment. Stud. Health Technol. Inform. 2018, 248, 255–262. 

25. Stara, V.; Santini, S.; Kropf, J.; D’Amen, B. Digital Health Coaching Programs Among Older Employees in Transition to Retire-
ment: Systematic Literature Review. J. Med. Internet Res. 2020, 22, e17809. 

26. World Health Organization. E-Health. 2016. Available online: https://www.who.int/ehealth/en (accessed on 20 June 2022). 
27. Bousquet, J.; Anto, J.M.; Haahtela, T.; Jousilahti, P.; Erhola, M.; Basagaña, X.; Czarlewski, W.; Odemyr, M.; Palkonen, S.; Sofiev, 

M.; et al. Digital transformation of health and care to sustain Planetary Health: The MASK proof-of-concept for airway diseases-
POLLAR symposium under the auspices of Finland’s Presidency of the EU, 2019 and MACVIA-France, Global Alliance against 
Chronic Respiratory Diseases (GARD, WHO) demonstration project, Reference Site Collaborative Network of the European 
Innovation Partnership on Active and Healthy Ageing. Clin. Transl. Allergy 2020, 10, 24. 

28. Sánchez-González, D.; Rojo-Pérez, F.; Rodríguez-Rodríguez, V.; Fernández-Mayoralas, G. Environmental and Psychosocial In-
terventions in Age-Friendly Communities and Active Ageing: A Systematic Review. Int. J. Environ. Res. Public Health 2020, 17, 
8305. https://doi.org/10.3390/ijerph17228305. 

29. Simmons, L.A.; Wolever, R.Q.; Bechard, E.M.; Snyderman, R. Patient engagement as a risk factor in personalized health care: A 
systematic review of the literature on chronic disease. Genome Med. 2014, 6, 16. 

30. Czaja, S.J.; Boot, W.R.; Charness, N.; Rogers, W.A.; Sharit, J. Improving Social Support for Older Adults Through Technology: 
Findings from the PRISM Randomized Controlled Trial. Gerontologist 2018, 58, 467–477. 

31. Henriquez-Camacho, C.; Losa, J.; Miranda, J.J.; Cheyne, N.E. Addressing healthy aging populations in developing countries: 
unlocking the opportunity of eHealth and mHealth. Emerg. Themes Epidemiol. 2014, 11, 136. 

32. Schlomann, A.; Seifert, A.; Zank, S.; Woopen, C.; Rietz, C. Use of Information and Communication Technology (ICT) Devices 
Among the Oldest-Old: Loneliness, Anomie, and Autonomy. Innov. Aging 2020, 4, igz050. 

33. Dantas, C.; van Staalduinen, W.; Jegundo, A.; Ganzarain, J.; Van der Mark, M.; Rodrigues, F.; Illario, M.; De Luca, V. Smart 
Healthy Age-Friendly Environments—Policy Recommendations of the Thematic Network SHAFE. Transl. Med. Unisa 2019, 19, 
103–108. 

34. 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.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, 71. 
https://doi.org/10.1136/bmj.n71. 

35. Apóstolo, J.; Bernardo, J.; Loureiro, R.; Santana, E.; Duque, F.M.; Dantas, C.; Ventura, F.; Silva, R. eHealth platforms for 
promoting active living: A scoping review protocol. Res. Soc. Dev. 2022, 11, e236111132184. 

36. Peters, M.D.J.; Marnie, C.; Tricco, A.C.; Pollock, D.; Munn, Z.; Alexander, L.; McInerney, P.; Godfrey, C.M.; Khalil, H. Updated 
methodological guidance for the conduct of scoping reviews. JBI Evid. Synth. 2020, 18, 2119–2126. https://doi.org/10.11124/JBIES-
20-00167. 

37. Palumbo, F.; Crivello, A.; Furfari, F.; Girolami, M.; Mastropietro, A.; Manferdelli, G.; Röcke, C.; Guye, S.; Casanovas, A.S.; Caon, 
M.; et al. «Hi This Is NESTORE, Your Personal Assistant»: Design of an Integrated IoT System for a Personalized Coach for 
Healthy Aging. Front. Digit. Health 2020, 2, 545949. 

38. Reijnders, J.S.A.M.; Geusgens, C.A.V.; Ponds, R.W.H.M.; van Boxtel, M.P.J. «Keep your brain fit!» Effectiveness of a psychoedu-
cational intervention on cognitive functioning in healthy adults: A randomised controlled trial. Neuropsychol. Rehabil. 2017, 27, 
455–471. 

39. Nebeker, C.; Zlatar, Z.Z. Learning from Older Adults to Promote Independent Physical Activity Using Mobile Health 
(mHealth). Front Public Health 2021, 9, 703910. 



Int. J. Environ. Res. Public Health 2022, 19, 15940 20 of 20 
 

 

40. Beristain Iraola, A.; Álvarez Sánchez, R.; Hors-Fraile, S.; Petsani, D.; Timoleon, M.; Díaz-Orueta, U.; Carroll, J.; Hopper, L.; 
Epelde, G.; Kerexeta, J.; et al. User Centered Virtual Coaching for Older Adults at Home Using SMART Goal Plans and I-Change 
Model. Int. J. Environ. Res. Public Health 2021, 18, 6868. 

41. Bilbao, A.; Almeida, A.; López-de-Ipiña, D. Promotion of active ageing combining sensor and social network data. J. Biomed 
Inform. 2016, 64, 108–115. 

42. Konstantinidis, E.I.; Billis, A.S.; Mouzakidis, C.A.; Zilidou, V.I.; Antoniou, P.E.; Bamidis, P.D. Design, Implementation, and 
Wide Pilot Deployment of FitForAll: An Easy to use Exergaming Platform Improving Physical Fitness and Life Quality of Senior 
Citizens. IEEE J. Biomed Health Inform. 2016, 20, 189–200. 

43. Irvine, A.B.; Gelatt, V.A.; Seeley, J.R.; Macfarlane, P.; Gau, J.M. Web-based intervention to promote physical activity by seden-
tary older adults: Randomized controlled trial. J. Med. Internet Res. 2013, 15, e19. 

44. Muellmann, S.; Buck, C.; Voelcker-Rehage, C.; Bragina, I.; Lippke, S.; Meyer, J.; Peters, M.; Pischke, C.R.; et al. Effects of two 
web-based interventions promoting physical activity among older adults compared to a delayed intervention control group in 
Northwestern Germany: Results of the PROMOTE community-based intervention trial. Prev. Med. Rep. 2019, 15, 100958. 

45. Ballesteros, S.; Toril, P.; Mayas, J.; Reales, J.M.; Waterworth, J.A. An ICT-mediated social network in support of successful age-
ing. Gerontechnology 2014, 13, 39–48. 

46. Compernolle, S.; Cardon, G.; van der Ploeg, H.P.; Van Nassau, F.; De Bourdeaudhuij, I.; Jelsma, J.J.; Brondeel, R.; Van Dyck, D. 
Engagement, Acceptability, Usability, and Preliminary Efficacy of a Self-Monitoring Mobile Health Intervention to Reduce Sed-
entary Behavior in Belgian Older Adults: Mixed Methods Study. JMIR mhealth uhealth 2020, 8, e18653. 

47. O’Caoimh, R.; Molloy, D.W.; Fitzgerald, C.; Van Velsen, L.; Cabrita, M.; Nassabi, M.H.; de Vette, F.; van Weering, M.D.; Jansen-
Kosterink, S.; Frazer, S.; et al. Healthcare Recommendations from the Personalised ICT Supported Service for Independent 
Living and Active Ageing (PERSSILAA) Study. In Proceedings of the 3rd International Conference on Information and Com-
munication Technologies for Ageing Well and e-Health [Internet], Porto, Portugal, 28–29 April 2017; SCITEPRESS—Science and 
Technology Publications: Porto, Portugal, 2017; pp. 91–103. 

48. Christophorou, C.; Kleanthous, S.; Georgiadis, D.; Cereghetti, D.M.; Andreou, P.; Wings, C.; Christodoulou, E.; Samaras, G. ICT 
services for active ageing and independent living: Identification and assessment. Health Technol. Lett. 2016, 3, 159–164. 

49. Taraldsen, K.; Mikolaizak, A.S.; Maier, A.B.; Mellone, S.; Boulton, E.; Aminian, K.; Becker, C.; Chiari, L.; Follestad, T.; Gannon, 
B.; et al. Digital Technology to Deliver a Lifestyle-Integrated Exercise Intervention in Young Seniors—The PreventIT Feasibility 
Randomized Controlled Trial. Front. Digit. Health 2020, 2, 10. https://doi.org/10.3389/fdgth.2020.00010. 

50. Fornasini, S.; Dianti, M.; Bacchiega, A.; Forti, S.; Conforti, D. Using Geocaching to Promote Active Aging: Qualitative Study. J. 
Med. Internet Res. 2020, 22, e15339. 

51. Mannheim, I.; Schwartz, E.; Xi, W.; Buttigieg, S.C.; McDonnell-Naughton, M.; Wouters, E.J.M.; van Zaalen, Y. Inclusion of Older 
Adults in the Research and Design of Digital Technology. Int. J. Environ. Res. Public Health 2019, 16, 3718. 

52. Muellmann, S.; Bragina, I.; Voelcker-Rehage, C.; Rost, E.; Lippke, S.; Meyer, J.; Schnauber, J.; Wasmann, M.; Toborg, M.; 
Koppelin, F.; et al. Development and evaluation of two web-based interventions for the promotion of physical activity in older 
adults: Study protocol for a community-based controlled intervention trial. BMC Public Health 2017, 17, 512. 

53. Astasio-Picado, Á.; Cobos-Moreno, P.; Gómez-Martín, B.; Verdú-Garcés, L.; Zabala-Baños, M.D.C. Efficacy of Interventions 
Based on the Use of Information and Communication Technologies for the Promotion of Active Aging. Int. J. Environ. Res. Public 
Health 2022, 19, 1534. 

54. Eysenbach, G. What is e-health? J. Med. Internet Res. 2001, 3, e20. 
55. Yerrakalva, D.; Hajna, S.; Griffin, S. Effects of Mobile Health App Interventions on Sedentary Time, Physical Activity, and Fit-

ness in Older Adults: Systematic Review and Meta-Analysis. J. Med. Internet Res. 2019, 21, e14343. 
56. Dekker-van Weering, M.; Jansen-Kosterink, S.; Frazer, S.; Vollenbroek-Hutten, M. User Experience, Actual Use, and Effective-

ness of an Information Communication Technology-Supported Home Exercise Program for Pre-Frail Older Adults. Front. Med. 
2017, 4, 208. 

57. Jaschinski, C.; Ben Allouch, S.; Peters, O.; Cachucho, R.; van Dijk, J.A.G.M. Acceptance of Technologies for Aging in Place: A 
Conceptual Model. J. Med. Internet Res. 2021, 23, e22613. 

58. Ienca, M.; Schneble, C.; Kressig, R.W.; Wangmo, T. Digital health interventions for healthy ageing: A qualitative user evaluation 
and ethical assessment. BMC Geriatr. 2021, 21, 412. 

59. Aung, M.N.; Koyanagi, Y.; Nagamine, Y.; Nam, E.W.; Mulati, N.; Kyaw, M.Y.; Moolphate, S.; Shirayama, Y.; Nonaka, K.; Field, 
M.; et al. Digitally Inclusive, Healthy Aging Communities (DIHAC): A Cross-Cultural Study in Japan, Republic of Korea, Sin-
gapore, and Thailand. Int. J. Environ. Res. Public Health 2022, 19, 6976. 

60. Compernolle, S.; Van Dyck, D.; Cardon, G.; Brondeel, R. Exploring Breaks in Sedentary Behavior of Older Adults Immediately 
After Receiving Personalized Haptic Feedback: Intervention Study. JMIR Mhealth Uhealth. 2021, 9, e26387. 


