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Abstract

Background: Digital health technologies offer the potential to improve the daily lives of older adults, maintain their health
efficiently, and allow aging in place. Despite increasing evidence of benefits and advantages, readiness for adopting digital
interventions among older people remains underexplored.

Objective: This study aims to explore the relationships between sociodemographic-, health-, and lifestyle-related factors and
technology use in everyday life and community-dwelling older adults’ readiness to adopt telemedicine, smartphones with texting
apps, wearables, and robotics.

Methods: This was a cross-sectional, population-based survey study with a stratified probabilistic sample of adults aged 75
years or older living in South Tyrol (autonomous province of Bolzano/Bozen, Italy). A random sample of 3600 community-dwelling
older adults living at home was invited to complete a questionnaire including single items (older adults’ readiness to use health
technology) and scales (PRISMA-7; Program of Research on Integration of Services for the Maintenance of Autonomy). Descriptive
and logistic regression analyses were performed to analyze the data.

Results: In total, 1695 community-dwelling older adults completed the survey (for a response rate of 47%). In terms of potential
digital health technology adoption, wearable devices were favored by 33.7% (n=571), telemedicine by 30.1% (n=510), smartphones
and texting apps by 24.5% (n=416), and assistant robots by 13.7% (n=232). Sociodemographic-, health- and lifestyle-related
factors, as well as the use of technology in everyday life, played a significant role in explaining readiness to adopt digital health
technologies. For telemedicine, age ≥85 years (odds ratio [OR] 0.74, 95% CI 0.56-0.96), financial constraints (OR 0.68, 95% CI
0.49-0.95), and less than 2 hours of physical activity per week (OR 0.75, 95% CI 0.58-0.98) were associated with nonreadiness,
while Italian-speaking participants (OR 1.54, 95% CI 1.16-2.05) and those regularly using computers (OR 1.74, 95% CI 1.16-2.60),
smartphones (OR 1.69, 95% CI 1.22-2.35), and the internet (OR 2.26, 95% CI 1.47-3.49) reported readiness for adoption.

Conclusions: Community-dwelling older adults display varied readiness toward the adoption of digital health technologies,
influenced by age, mother tongue, living situation, financial resources, physical activity, and current use of technology. The
findings underscore the need for tailored interventions and educational programs to boost digital health technology adoption
among community-dwelling older adults.
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Introduction

As global populations age, health care systems worldwide
grapple with the challenge of providing personalized, efficient,
and integrated care for an increasing proportion of older adults,
with the ultimate goal of facilitating “healthy ageing-in-place”
[1]. Digital health technologies offer potential advancements
to improve various older adults’ health outcomes and access to
health care services [2]. There is increasing evidence of the
benefits of digital health interventions for community-dwelling
older adults in terms of physical function, cognitive
performance, depression, behavioral and psychological
symptoms of dementia, and overall quality of life [3-6]. Digital
health technologies, such as smartphone-based mobile apps or
wearables, allow the measurement and tracking of clinical
parameters, such as pain, fatigue, fever, arrhythmias, slower
walking speed, and insufficient physical activity to prevent or
improve the management of chronic diseases, frailty, morbidity,
and mortality [7]. For instance, in older adults with type 2
diabetes mellitus, digital health interventions (ie, mHealth) have
been shown to be effective in improving cardiometabolic
outcomes [8].

Despite technological advancements and the benefits of digital
interventions, the adoption of digital health technologies remains
low and inconsistent among older persons, suggesting that
underlying factors influence their acceptance, adoption, and use
[9]. For example, older adults’ adoption of new digital health
technologies, such as social robots to combat social isolation
and loneliness [10], depends on multiple factors related to
technology, psychological, social and personal aspects, costs,
and the environment [11]. Personal factors, including life
satisfaction, social relationships, self-perception of health, and
everyday activities, are integral facets of an individual’s life,
especially in their senior years. These aspects not only shape
their overall well-being but also their openness to embracing
and readiness to adopt and use potentially beneficial digital
health technologies [12]. As the intersections of these domains
with digital health adoption have been underexplored, particular
attention needs to be given to studying the antecedents of digital
health technology adoption, including older adults’ readiness
[11]. In Italy, a potential digital health gap among older adults
due to infrastructural issues and the lack of digital skills have
been described, with differences between age groups and
educational levels [13]. In a cross-sectional survey study, less
than half of the 1002 respondents were aware of telemedicine
services in their region [14]. According to health care
professionals, some groups of patients experience difficulties
in accessing and using digital health technologies due to
sociocultural factors, technological and linguistic challenges,
and the absence of caregivers [15]. Yet, little is known about
the adoption and use of digital health technologies by
community-dwelling older adults. In this study, we aimed to
explore the relationships between sociodemographics, health-
and lifestyle-related factors, and technology use in their
everyday life and community-dwelling older adults’ readiness

to adopt digital health technologies, that is, telemedicine,
smartphones with texting apps, wearables, and robotics. A
deeper understanding of these intersections can inform the
design, implementation, and evaluation of digital health
technology interventions that resonate closely with the needs
and preferences of older adults. Such insights can catalyze the
development of more target group-oriented digital health
strategies, ensuring not only better health outcomes but also
improved quality of life for community-dwelling older adults
in the digital age.

Methods

Study Design
This cross-sectional, population-based survey study was
conducted jointly by the Provincial Institute of Statistics-ASTAT
(Istituto Provinciale di Statistica – Landesinstitut für Statistik)
and the Institute of General Medicine and Public Health in the
Autonomous Province of Bolzano, South Tyrol between March
1 and May 30, 2023.

Setting and Sample
South Tyrol, the autonomous province of Bolzano, is part of
the Trentino–Alto Adige region in Italy, next to Austria (total
population: 534,912), with approximately 70%
German-speaking, 25% Italian-speaking, and 5% other
languages. The target population of the survey comprised
approximately 51,000 individuals residing in South Tyrol aged
75 years and older. A stratified probabilistic sampling method
was used in this study. The ASTAT randomly selected 3600
community-dwelling adults aged ≥75 years, stratified by age
(75-84 years, 85 years and older), sex (male and female), and
residency (municipalities), from the register of the current
resident population in the whole province. To ensure an adequate
level of precision, the sampling of the 3600 individuals
considered the distribution of and variation between the strata.

Excluded from the survey were individuals permanently residing
in senior living facilities and those who, due to health reasons,
were unable to complete the questionnaire independently or
with the aid of a family member.

Participant Survey
The participant survey was designed collaboratively by the
ASTAT and the Institute of General Medicine and Public Health,
based on a similar survey study conducted in 2013 [16] and the
INSPIRE population survey applied in Switzerland [17]. The
German and Italian language versions, translated from the
ASTAT, were reviewed for language equity by the research
group at the Institute for General Medicine and Public Health.
The final versions were checked and approved by the local
health and social authorities. As the survey questionnaire
included instruments and items previously used (in 2013 edition
of the survey and INSPIRE population survey), we conducted
pretesting with 10 older adults aged 75 years and older. These
participants were invited to complete the questionnaire and to
provide oral feedback regarding the clarity of questions,
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difficulty of completion, and the technical functionality of the
web-based survey to the research group by phone.

Older adults’ readiness for adoption of digital health
technologies was assessed using single items, asking to rate on
a 5-point Likert scale (yes/maybe/no/I do not understand what
this means/I am already using it) the following four
technologies: (1) telemedicine, that is, communicating with
your doctor via video or smartphone; (2) smartphone with text
messaging apps, that is, reminding you of your clinical condition
or taking medications, providing information on how to manage
your condition; (3) wearable devices, that is, monitoring your
heart rate, blood glucose, physical activity, or SOS device; and
(4) assistive robots, that is, supporting you at home for taking
medications, or recognizing emergencies.

Participants’ sociodemographics included age (birth year), sex
(male/female), native tongue (German/Italian/Ladin/Others),
citizenship (Italy/other country), educational level (Below
Highschool/Highschool or higher), community and region of
origin (rural/urban), living situation (alone/with spouse or family
member), children (yes/no), financial resources (excellent or
good/adequate/insufficient or low), and overall optimism
(yes/no).

Health- and lifestyle-related factors included self-reported health
status (poor or moderate/good or very good), frailty (no=0-3
points/yes=4-7 points on PRISMA-7 [Program of Research on
Integration of Services for the Maintenance of Autonomy],
[18]), physical activity (2 hours or more a week/ less than 2
hours a week/ never), use of home care assistance (eg, from
family, nursing team, or private family assistant; yes/no).

Technology use in everyday life was assessed by asking
participants if they had already used computers, tablets (yes/no),
smartphones (yes/no), or the internet (yes/no).

Data Collection
Letters were mailed from the ASTAT to the randomly sampled
participants to inform them about the study and to invite them
to voluntarily participate by completing the survey alone or
with the aid of a family member. Completion of the survey was
possible by one of the following: (1) web-based self-completion,
(2) paper-based self-completion, or (3) telephonic interviews
with collaborators from the ASTAT. One month after the first
letter, a second letter was sent to inform them about the study
and invite them to participate. The web-based survey was
created using LimeSurvey [19].

Ethical Considerations
Ethical approval was obtained from the institutional board of
the Institute of General Practice and Public Health, Bolzano,
Italy (reference number: 03/2023). All study procedures were
in accordance with the 1964 Helsinki Declaration and its
amendments, European Union General Data Protection
Regulation (679/2016), and Italian Data Protection Law
(196/2003). Before filling out the online questionnaire,
participants were explicitly asked to provide informed consent.
Filling out the paper questionnaire and sending it back by post
was considered as participants’ informed consent. Participation
was voluntary. All data of the study participants were
anonymized to protect their identities.

Statistical Analysis
Only fully completed questionnaires were included in the
statistical analysis, resulting in the exclusion of 73 partially
filled-out questionnaires. Descriptive statistics (eg, frequency)
were calculated to describe the measured variables. To explore
differences between the characteristics of older adults and their
readiness to adopt digital health technologies (yes and maybe
vs no), we used Fisher exact test. Four binary logistic regression
models were used to explore the association between each digital
health technology, that is, telemedicine, smartphone and texting
apps, wearables and robotics (dependent variables),
sociodemographics, health- and lifestyle-related factors, and
use of technology in everyday life (independent variable). All
analyses were performed using R (version 4.3.1; R Foundation
for Statistical Computing) and RStudio (version 2023.6.2.561)
with the packages tidyr [20] and lme4 [21]. A P value of less
than .05 was considered significant.

Results

Sample Characteristics
In total, 1695 community-dwelling older adults completed the
survey, reflecting a response rate of 47%. As described in Table
1, the majority of participants were female (880/1695, 51.9%),
aged between 75 and 84 years (1005/1695, 59.3%), living with
partners or family (1179/1695, 69.6%), had at least 1 child
(79.3%), and had an educational level below high school
(1319/1695, 77.8%). Health status was reported in more than
half as poor or moderate (1012/1695, 59.7%), not frail
(999/1695, 58.9%), yet receiving home care assistance from
family, nursing team, or a private family assistant (1121/1695,
66.1%). Approximately 1 in 3 older adults mentioned using a
computer or tablet (524/1695, 30.9%), smartphone (678/1695,
40%), and the internet (656/1695, 38.7%) in their everyday
lives.
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Table 1. Characteristics of study participants (n=1695).

Values, n (%)Characteristics

Sex

880 (51.9)Female

815 (48.1)Male

Age (years)

1005 (59.3)75-84

690 (40.7)≥85

Native tongue

902 (53.2)German

713 (42.1)Italian

67 (4)Ladin

13 (0.8)Other

Citizenship

1673 (98.7)Italian

22 (1.3)Other

Community

773 (45.6)Rural

992 (54.4)Urban

Living situation

516 (30.4)Living alone

1179 (69.6)Living with partner or family

Children

1344 (79.3)Yes

351 (20.7)No

Educational level

1319 (77.8)Below highschool

376 (22.2)Highschool or higher

Financial resources

483 (28.5)Excellent or good

837 (49.4)Adequate

375 (22.1)Insufficient or low

Overall optimism

1433 (84.5)Yes

262 (16.5)No

Health status

1012 (59.7)Poor or moderate

683 (40.3)Good or very good

Frailty (PRISMA-7)a

574 (33.9)Yes

1121 (66.1)No

Physical activity

733 (43.2)2 hours or more a week

679 (40.1)Less than 2 hours a week
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Values, n (%)Characteristics

283 (16.7)Never

Home care assistance (eg, from family, nursing team, or private family assistant)

999 (58.9)Yes

696 (41.1)No

Using computer or tablet

524 (30.9)Yes

1171 (69.1)No

Using smartphone

678 (40)Yes

1017 (60)No

Using internet

656 (38.7)Yes

1039 (61.3)No

aPRISMA-7: Program of Research on Integration of Services for the Maintenance of Autonomy.

Older Adults’ Readiness for Digital Health
Technologies Adoption
Table 2 describes the readiness of older adults to adopt health
technology. Overall, readiness to adopt technological solutions
in health care among older people varies significantly based on
technology type. In terms of current technology use,
telemedicine emerged as the most common digital health

technology used by 5.4% (n=91) of the participants. In terms
of potential adoption, wearable devices were favored by 33.7%
(n=571), telemedicine by 30.1% (n=510), smartphones and
texting apps by 24.5% (n=416), and assistant robots by 13.7%
(n=232). At the other end of the adoption spectrum, there was
clear reluctance, with 44.7% (n=757) against smartphone and
text apps, 39.5% (n=669) against telemedicine, and 52.4%
(n=888) against the use of robotics.

Table 2. Older adults’ readiness for health technology adoption (N=1695).

Already using itI do not understand what this meansNoMaybeYesCharacteristics

91 (5.4)83 (4.9)669 (39.5)342 (20.2)510 (30.1)Telemedicine, n (%)

42 (2.5)87 (5.1)757 (44.7)393 (23.2)416 (24.5)Smartphone and texting apps, n (%)

34 (2)60 (3.5)489 (28.8)541 (31.9)571 (33.7)Wearable devices, n (%)

8 (0.5)108 (6.4)888 (52.4)459 (27.1)232 (13.7)Assistant robots, n (%)

Group Differences in Older Adults’ Readiness for
Adopting Digital Health Technologies
The tables in Multimedia Appendix 1 present the
sociodemographics of the participants and highlight group
differences between those who are ready to adopt digital health
technology (either responded “Yes” or “Maybe”) and those who
responded “No”. In summary, age, educational level, living
situation, financial resources, physical activity, and technology
use in everyday life significantly influenced older adults’
readiness to integrate various digital health technologies into
their lives.

Age plays a key role in digital health technology adoption
readiness. In particular, 72.4% (n=697) of older adults between
the ages of 75 and 84 years showed readiness to adopt
wearables. Living arrangements also had an impact on digital
health technology adoption, with individuals living with a
partner or family showing higher readiness to integrate all forms
of digital health technologies than their counterparts living
alone. Similarly, older adults with an educational level of high

school or higher; those reporting having adequate financial
resources; being physically active; and older adults already
using computers, tablets, smartphones, and the internet reported
higher readiness to adopt all 4 digital health technologies. In
terms of gender differences, except for robotics, more than half
of the men reported being ready to adopt digital health
technologies and higher readiness than women to use
telemedicine and smartphones. Italian-speaking adults living
in urban areas who were more optimistic about the future, with
good or very good health status, and were not frail, were more
likely to adopt 2 out of 4 digital health technologies, namely
telemedicine and smartphones with texting apps. Regarding
frailty as assessed by PRISMA-7, we observed that nonfrail
individuals reported higher readiness to adopt telemedicine, as
well as smartphone and texting apps compared with frail
individuals.
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Factors Influencing Older Adults’ Readiness for
Adopting Digital Health Technologies
Tables 3 and 4 present the results of multiple logistic regression
analyses examining the association between older people’s

readiness to use 4 digital health technologies (telemedicine,
smartphone with texting app, wearables, and assistant robot)
and various sociodemographic, health- and lifestyle-related
factors, and use of technology in everyday life.

Table 3. Multiple logistic regression analyses between older people’s readiness to use telemedicine, smartphones with texting apps and sociodemographics,
health- and lifestyle-related factors, and use of technology in everyday life (n=1521).

Smartphone with texting appTelemedicineCharacteristics

P valueOR (95% CI)P valueORa (95% CI)

Sociodemographic factors

.901.00 (0.78-1.28).401.11 (0.87-1.43)Female (reference group: male)

.030.75 (0.57-0.98).030.74 (0.56-0.96)Age ≥85 years (reference group: age 75-84 years)

Native tongue (reference group: German)

.021.41 (1.07-1.87).0031.54 (1.16-2.05)Italian

.601.16 (0.67-2.00).111.55 (0.90-2.69)Ladin and others

.900.99 (0.76-1.30).801.03 (0.78-1.36)Rural community (reference group: urban community)

.700.95 (0.74-1.23).700.95 (0.74-1.23)Living alone (reference group: living with family)

.701.06 (0.78-1.45).301.18 (0.86-1.63)Educational level (reference group: below high school)

Financial resources (reference group: excellent or good)

.700.95 (0.73-1.25).200.84 (0.64-1.10)Adequate

.300.83 (0.60-1.16).020.68 (0.49-0.95)Insufficient or low

Health-related factors

.301.21 (0.88-1.66).201.22 (0.88-1.68)Overall optimism (reference: no)

.700.96 (0.74-1.24).900.98 (0.75-1.28)Good or very good health status (reference: poor or
moderate)

.500.88 (0.63-1.23).300.82 (0.59-1.15)No frailty (reference: frailty)

Physical activity (reference group: 2 hours or more a week)

.120.81 (0.63-1.05).0340.75 (0.58-0.98)Less than 2 hours a week

.0040.59 (0.41-0.85).0710.72 (0.50-1.03)Never

.400.90 (0.68-1.18).0650.77 (0.58-1.02)Home care assistance (reference group: no assistance)

Technology-related factors

.031.55 (1.05-2.28).0081.74 (1.16-2.60)Use of computer, tablet (reference: no use)

.0011.68 (1.23-2.29).0021.69 (1.22-2.35)Use of smartphone (reference: no use)

<.0012.66 (1.77-4.03)<.0012.26 (1.47-3.49)Use of internet (reference: no use)

aOR: odds ratio.
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Table 4. Multiple logistic regression analyses between older people’s readiness to use wearables, assistant robots and sociodemographics, health- and
lifestyle-related factors, and use of technology in everyday life (n=1521).

Assistant robotWearablesCharacteristics

P valueOR (95% CI)P valueORa (95% CI)

Sociodemographic factors

.801.02 (0.82-1.28).071.25 (0.98-1.60)Female sex (reference group: male)

.0090.71 (0.55-0.92).060.78 (0.59-1.01)Age ≥85 years (reference group: 75-84 years)

Native tongue (reference group: German)

.600.93 (0.72-1.20).701.05 (0.80-1.39)Italian

.201.40 (0.86-2.28).900.99 (0.59-1.68)Ladin and others

.701.05 (0.82-1.35).801.03 (0.79-1.35)Rural community (reference group: urban community)

.150.84 (0.66-1.06).020.75 (0.59-0.96)Living alone (reference group: living with family)

.700.95 (0.72-1.26).601.08 (0.79-1.48)Educational level (reference group: below high school)

Financial resources (reference group: excellent or good)

.200.84 (0.65-1.07).900.99 (0.76-1.30)Adequate

.300.85 (0.62-1.15).090.76 (0.55-1.04)Insufficient or low

Health-related factors

.601.08 (0.80-1.45).900.98 (0.71-1.34)Overall optimism (reference: no)

.901.01 (0.79-1.27).300.88 (0.68-1.14)Good or very good health status (reference: poor or
moderate)

.700.94 (0.69-1.28).200.79 (0.57-1.10)No frailty (reference: frailty)

Physical activity (reference group: 2 hours or more a week)

.300.87 (0.69-1.11).080.79 (0.61-1.02)Less than 2 hours a week

.110.76 (0.54-1.06)<.0010.46 (0.33-0.65)Never

<.0010.63 (0.48-0.81).0020.64 (0.48-0.85)Home care assistance (reference group: no assistance)

Technology-related factors

.301.18 (0.84-1.68).201.27 (0.85-1.88)Use of computer, tablet (reference: no use)

.081.31 (0.97-1.78).071.36 (0.98-1.89)Use of smartphone (reference: no use)

.201.30 (0.88-1.93).401.19 (0.77-1.83)Use of internet (reference: no use)

aOR: odds ratio.

As reported in Table 3, higher age and insufficient financial
resources were associated with lower readiness to adopt
telemedicine, as well as being active for less than 2 hours a
week. Italian-speaking older adults and everyday users of
computers or tablets, smartphones, and internet reported
significantly higher readiness to adopt telemedicine.

For smartphones with texting apps, adults aged ≥85 years with
no physical activity at all were reported to be less likely to adopt
this technology, while users of computers, tablets, smartphones,
and the internet reported higher readiness (see Table 4).

Living alone, never performing physical activity, and being in
need of home care assistance were all associated with lower
readiness to adopt wearables. Regarding assistant robots, older
adults aged aged ≥85 years and those already receiving home
care assistance were less likely to adopt this digital health
technology.

Discussion

Principal Findings
The integration of digital health technologies in health care has
gained increasing prominence in recent years to improve access
to and delivery of services, especially among older adults, who
often face unique health care needs. With this cross-sectional,
population-based survey study, we aimed to investigate the
readiness of community-dwelling older adults in South Tyrol,
Italy, to adopt 4 types of digital health technologies. Our study
revealed that more than half of the older adults reported
readiness to adopt telemedicine and wearable devices. However,
a large portion responded with nonreadiness to adopt digital
health technologies, that is, smartphones with texting apps or
assistant robots. Sociodemographic, health- and lifestyle-related
factors, and the use of technology in everyday life played a
significant role in explaining older adults’ readiness to adopt
digital health technologies.
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Our finding on community-dwelling older adults’ readiness to
adopt digital health technologies in South Tyrol aligns with a
growing body of literature that highlights the increasing
acceptance and willingness of older adults to embrace digital
health care solutions [22]. In this context, it is evident that
readiness to adopt digital health technologies, as observed in
South Tyrol’s older population, is part of a more extensive
global shift toward digital health technology use. This shift in
attitude may be attributed to various factors, including the
greater accessibility and user-friendliness of digital devices and
health care apps as well as the increasing emphasis on and
necessity to use technological solutions during the COVID-19
pandemic [23]. As the use of technology has increasingly
become a crucial element of everyday life, older adults seem to
embrace the potential benefits of digital health technologies to
meet their health care needs, such as improved access to
services, enhanced convenience, and better management of
chronic conditions, thus playing a crucial role in fostering
healthy aging, enhancing social inclusion, and facilitating
independent living [24].

Our study revealed a higher adoption readiness for wearables
and telemedicine compared with smartphones, texting apps,
and assistant robots. One possible explanation for this is the
perceived direct health benefits and simplicity associated with
wearables and telemedicine. Telemedicine directly addresses
the challenges of physical mobility, frequent clinic visits, and
waiting times, thereby offering a convenient alternative [23].
Wearables, often designed with user-friendly interfaces, provide
real-time health monitoring and a sense of security to older
people. In contrast, texting apps may seem less intuitive to a
generation that is less accustomed to digital communication,
with the added layer of concerns about miscommunication or
misunderstanding medical advice. Moreover, older adults are
cautious about sharing health-related information online because
of privacy and security concerns [25]. Assistant robots, being
relatively newer innovations, might invoke apprehensions
regarding complexity, safety, and potential dependency. While
older adults acknowledge the future potential, readiness to adopt
assistant robots is still low because of perceived barriers, such
as mismatch between needs and solutions offered by the robots,
usability factors, and lack of experience with technology [26].

Our results demonstrate that sociodemographics, health- and
lifestyle-related factors, and the use of technology in everyday
life play a significant role in shaping older adults’ readiness to
adopt digital health technologies. While several
sociodemographic, health, and lifestyle-related factors showed
significant relationships in simple regression models, their
associations were often attenuated or eliminated in multiple
regression models. For instance, lower age (below 85 years)
was the most consistent sociodemographic factor explaining
higher readiness to adopt 3 out of 4 digital health technologies,
while higher education or financial resources played a less
important role. In our study, Italian-speaking older adults were
more inclined to adopt telemedicine, which might be related to
higher awareness or potentially more available Italian-language
information and campaigns, for example, in television,
promoting digital health technology. As language mirrors
cultural, societal, and regional differences within South Tyrol,

it may play an important role in the acceptance and use of digital
health technologies. Recognizing the influence of linguistic and
cultural differences on digital health technology adoption can
guide future interventions by emphasizing multilingual support
and culturally tailored educational and outreach programs.

The association between technology use in everyday life (ie,
computer/tablet, smartphone, and internet) and older adults’
readiness to adopt digital health technologies emphasizes the
importance of technology literacy, that is, the ability to use,
comprehend, manage, and analyze technology safely,
effectively, and responsibly. The pronounced readiness among
“tech users” in the older age underscores the importance of
technological familiarity. Recent research from China has
revealed that overcoming technology anxiety is essential in
enhancing the adoption and continued use of wearable health
technologies among older adults [27]. While developing credible
digital health apps that require minimal internet navigation
skills, patient education, and collaborative efforts to address
access and affordability are urgently warranted [28], tailored
training sessions or workshops on basic technology use could
substantially bridge the readiness gap. Similarly, health care
professionals need to be prepared for the adoption and use of
digital health technologies. A recent survey among clinical and
nonclinical staff in general practice in South England revealed
a significant difference between the self-reported competence
in using digital health technologies, with the lowest readiness
for using clinical apps and wearables [29].

Future Implications
Collaboration between all stakeholders, that is, health care
providers, technology developers, policymakers, and the older
population, is essential to promote the successful integration of
digital health technologies into the health care system for older
adults in South Tyrol and beyond. Policymakers and health care
providers should consider disparities when designing and
implementing digital health interventions, and ensure that
technologies, including telemedicine, are accessible and
affordable to all older adults to avoid health inequities with
inequality in the distribution of health care resources among
different populations [30]. Moreover, the use of sensors and
wearables for remote monitoring as a source of information for
chronic disease management needs to be integrated into primary
health care processes so that information with clinical value is
not lost along the way and by ensuring data protection [31].
Design adaptations and well-thought-out blended alternatives
(ie, combining telemedicine with face-to-face support) may be
potential solutions to improve older adults’ user engagement
with digital health technologies [32].

While our study aimed to describe and explore more in-depth
the experiences of individuals aged 75 years and above, future
research should focus on evaluating readiness, actual adoption,
and use of digital health technologies among older adults of
different ages (eg, 55 years and above) over time. Qualitative
research is needed to gain an in-depth understanding of the
potential facilitators and barriers to adopting and using digital
health technologies, which can guide health care providers,
technology developers, and policymakers in creating more
targeted and user-friendly digital health technology solutions
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for older adults, ensuring higher adoption rates and beneficial
health outcomes. Education and awareness campaigns should
address the concerns of older adults, such as safeguards in place
to protect their data. Addressing these concerns is crucial for
building trust in digital health technologies.

Limitations
This study has some limitations that need to be considered. First,
its cross-sectional design limits our ability to establish causality
or track changes in readiness over time. Longitudinal studies
are needed to better understand how attitudes toward digital
health technologies evolve among older adults. Additionally,
the survey was conducted in South Tyrol, Italy, which may limit
the generalizability of our findings to other regions or countries
with different health care systems and sociocultural contexts.
The participants primarily came from a specific age group,
predominantly aged 75-84 years. This narrow age range does
not offer a comprehensive picture of the general population’s
attitudes across a broader age spectrum. We excluded older
adults living in residential care facilities as they are more
care-dependent and receive 24/7 institutional care, which might
limit their readiness, ability, and need to use digital health
technologies. Although the response rate (47%) can be
considered excellent, this implies that over half of the potential
participants did not respond. There could be systematic reasons
for nonresponses, which might have introduced bias. Although
we aimed to capture a wide range of community-dwelling older
adults, we acknowledge that the findings may not be fully
representative, as older adults less inclined or unable to embrace
technology might not have participated in this study. Finally,
the results are quantitative, which, while providing clear metrics,

might not explore deeper reasons or barriers behind older adults’
hesitations or willingness to adopt digital health technologies.

Conclusion
This cross-sectional survey study sheds light on the readiness
of community-dwelling older adults aged 75 years or older in
South Tyrol, Italy, to adopt digital health technologies. While
older adults reported being open to embracing these
technologies, readiness to adopt telemedicine or wearables was
higher than readiness to adopt smartphones with texting apps
or assistant robots. Readiness to adopt digital health technologies
among older adults was explained by sociodemographic,
health-related, and lifestyle factors, with higher age consistently
associated with less willingness to adopt digital health
technologies, particularly among individuals aged 85 years and
older. The use of computers, smartphones, and the internet in
everyday life appears to be the most significant driver of
readiness to adopt digital health technologies. Key stakeholders,
including health care providers, technology developers, and
policymakers, require a nuanced understanding of the readiness
of older adults for digital health technologies. Among older
people, tailored approaches addressing the needs of diverse
demographic segments could further enhance the adoption rates.
Collaborative initiatives, blending technological innovation
with elder-friendly interfaces, and protective policies are vital
for the seamless integration of digital health technologies into
the lives of older people. Further, longitudinal studies are needed
to explore how attitudes toward and the use of digital health
technologies evolve among older adults over time. Qualitative
research is necessary to gain a deeper understanding of the
differential adoption readiness of older adults, including their
language differences.

Data Availability
The data sets generated and analyzed during this study are available from the corresponding author upon reasonable request.

Authors' Contributions
DA, GP, AE, NC, SL, and TG developed the idea for the study. DA, GP, AE, NC, SL, TG, AM, BP, VB, HW, WT, and CJW
contributed to the concept, design, and data collection. DA, GP, AE, NC, SL, and TG contributed to the analysis and interpretation
of the data. DA, CJW, HW, and WT contributed to the drafting of the manuscript. All authors contributed to the critical revision
of the manuscript and approved the final version.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Supplementary tables.
[PDF File (Adobe PDF File), 120 KB-Multimedia Appendix 1]

References

1. WHO's work on the UN decade of healthy ageing (2021–2030). World Health Organization. URL: https://www.who.int/
initiatives/decade-of-healthy-ageing [accessed 2024-03-29]

2. Zou C, Harvard A, Qian J, Fox BI. A systematic review of digital health technologies for the care of older adults during
COVID-19 pandemic. Digit Health. 2023;9:20552076231191050. [FREE Full text] [doi: 10.1177/20552076231191050]
[Medline: 37529545]

JMIR Form Res 2024 | vol. 8 | e54120 | p. 9https://formative.jmir.org/2024/1/e54120
(page number not for citation purposes)

Ausserhofer et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v8i1e54120_app1.pdf&filename=8a9a526557ed6d7cd03598c302edf5f5.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e54120_app1.pdf&filename=8a9a526557ed6d7cd03598c302edf5f5.pdf
https://www.who.int/initiatives/decade-of-healthy-ageing
https://www.who.int/initiatives/decade-of-healthy-ageing
https://journals.sagepub.com/doi/10.1177/20552076231191050?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076231191050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37529545&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


3. Chae HJ, Lee SH. Effectiveness of online-based cognitive intervention in community-dwelling older adults with cognitive
dysfunction: a systematic review and meta-analysis. Int J Geriatr Psychiatry. Jan 2023;38(1):e5853. [FREE Full text] [doi:
10.1002/gps.5853] [Medline: 36468299]

4. Cho E, Shin J, Seok JW, Lee H, Lee KH, Jang J, et al. The effectiveness of non-pharmacological interventions using
information and communication technologies for behavioral and psychological symptoms of dementia: a systematic review
and meta-analysis. Int J Nurs Stud. Feb 2023;138:104392. [FREE Full text] [doi: 10.1016/j.ijnurstu.2022.104392] [Medline:
36434931]

5. Herold F, Theobald P, Gronwald T, Kaushal N, Zou L, de Bruin ED, et al. Alexa, let's train now! - a systematic review and
classification approach to digital and home-based physical training interventions aiming to support healthy cognitive aging.
J Sport Health Sci. Jan 2024;13(1):30-46. [FREE Full text] [doi: 10.1016/j.jshs.2023.01.004] [Medline: 36736727]

6. Solis-Navarro L, Gismero A, Fernández-Jané C, Torres-Castro R, Solá-Madurell M, Bergé C, et al. Effectiveness of
home-based exercise delivered by digital health in older adults: a systematic review and meta-analysis. Age Ageing. Nov
02, 2022;51(11):1-10. [FREE Full text] [doi: 10.1093/ageing/afac243] [Medline: 36346736]

7. Daniolou S, Rapp A, Haase C, Ruppert A, Wittwer M, Scoccia Pappagallo A, et al. Digital predictors of morbidity,
hospitalization, and mortality among older adults: a systematic review and meta-analysis. Front Digit Health. 2020;2:602093.
[FREE Full text] [doi: 10.3389/fdgth.2020.602093] [Medline: 34713066]

8. Lee JJN, Abdul Aziz A, Chan ST, Raja Abdul Sahrizan RSFB, Ooi AYY, Teh YT, et al. Effects of mobile health interventions
on health-related outcomes in older adults with type 2 diabetes: a systematic review and meta-analysis. J Diabetes. Jan
2023;15(1):47-57. [FREE Full text] [doi: 10.1111/1753-0407.13346] [Medline: 36649940]

9. Estrela M, Semedo G, Roque F, Ferreira PL, Herdeiro MT. Sociodemographic determinants of digital health literacy: a
systematic review and meta-analysis. Int J Med Inform. 2023;177:105124. [FREE Full text] [doi:
10.1016/j.ijmedinf.2023.105124] [Medline: 37329766]

10. Lu LC, Lan SH, Hsieh YP, Lin LY, Lan SJ, Chen JC. Effectiveness of companion robot care for dementia: a systematic
review and meta-analysis. Innov Aging. 2021;5(2):igab013. [FREE Full text] [doi: 10.1093/geroni/igab013] [Medline:
34316517]

11. Yap YY, Tan SH, Choon SW. Elderly's intention to use technologies: a systematic literature review. Heliyon.
2022;8(1):e08765. [FREE Full text] [doi: 10.1016/j.heliyon.2022.e08765] [Medline: 35128090]

12. Moore K, O'Shea E, Kenny L, Barton J, Tedesco S, Sica M, et al. Older adults' experiences with using wearable devices:
qualitative systematic review and meta-synthesis. JMIR Mhealth Uhealth. 2021;9(6):e23832. [FREE Full text] [doi:
10.2196/23832] [Medline: 34081020]

13. Vainieri M, Vandelli A, Benvenuti SC, Bertarelli G. Tracking the digital health gap in elderly: a study in Italian remote
areas. Health Policy. 2023;133:104842. [FREE Full text] [doi: 10.1016/j.healthpol.2023.104842] [Medline: 37247605]

14. Gallè F, Oliva S, Covelli E, Del Casale A, Da Molin G, Liguori G, et al. Introducing telemedicine in Italy: citizens' awareness
of a new healthcare resource. Healthcare (Basel). 2023;11(15):2157. [FREE Full text] [doi: 10.3390/healthcare11152157]
[Medline: 37570397]

15. Antonacci G, Benevento E, Bonavitacola S, Cannavacciuolo L, Foglia E, Fusi G, et al. Healthcare professional and manager
perceptions on drivers, benefits, and challenges of telemedicine: results from a cross-sectional survey in the Italian NHS.
BMC Health Serv Res. 2023;23(1):1115. [FREE Full text] [doi: 10.1186/s12913-023-10100-x] [Medline: 37853448]

16. Bernhard A, Böhnisch L, Lombardo S, Oberkalmsteiner G, Salzburger V, Schefold W. Senioren-Dasein in Südtirol. La
terza età in Alto Adige. 2013. URL: https://astat.provincia.bz.it/it/news-pubblicazioni-info.
asp?news_action=4&news_article_id=472560 [accessed 2024-03-29]

17. Siqeca F, Obas K, Yip O, Stenz S, Vounatsou P, Briel M, et al. The INSPIRE population survey: development, dissemination
and respondent characteristics. BMC Med Res Methodol. 2021;21(1):131. [FREE Full text] [doi:
10.1186/s12874-021-01329-3] [Medline: 34162324]

18. Raîche M, Hébert R, Dubois MF. PRISMA-7: a case-finding tool to identify older adults with moderate to severe disabilities.
Arch Gerontol Geriatr. 2008;47(1):9-18. [FREE Full text] [doi: 10.1016/j.archger.2007.06.004] [Medline: 17723247]

19. LimeSurvey: an open source survey tool. LimeSurvey GmbH. URL: http://www.limesurvey.org [accessed 2024-03-29]
20. Wickham H, Averick M, Bryan J, Chang W, McGowan LDA, François R, et al. Welcome to the Tidyverse. J Open Source

Softw. 2019;4(43):1686. [FREE Full text] [doi: 10.21105/joss.01686]
21. Bates D, Mächler M, Bolker B, Walker S. Fitting linear mixed-effects models using lme4. J Stat Soft. 2015;67(1):1-48.

[FREE Full text] [doi: 10.18637/jss.v067.i01]
22. Anderson M, Perrin A. Tech adoption climbs among older adults. Pew Research Center. 2017. URL: https://www.

pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/ [accessed 2024-03-29]
23. Dorsey ER, Topol EJ. State of telehealth. N Engl J Med. 2016;375(2):154-161. [FREE Full text] [doi:

10.1056/NEJMra1601705] [Medline: 27410924]
24. Morato J, Sanchez-Cuadrado S, Iglesias A, Campillo A, Fernández-Panadero C. Sustainable technologies for older adults.

Sustainability. 2021;13(15):8465. [doi: 10.3390/su13158465]

JMIR Form Res 2024 | vol. 8 | e54120 | p. 10https://formative.jmir.org/2024/1/e54120
(page number not for citation purposes)

Ausserhofer et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/36468299
http://dx.doi.org/10.1002/gps.5853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36468299&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0020-7489(22)00221-8
http://dx.doi.org/10.1016/j.ijnurstu.2022.104392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36434931&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2095-2546(23)00005-4
http://dx.doi.org/10.1016/j.jshs.2023.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36736727&dopt=Abstract
https://europepmc.org/abstract/MED/36346736
http://dx.doi.org/10.1093/ageing/afac243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36346736&dopt=Abstract
https://europepmc.org/abstract/MED/34713066
http://dx.doi.org/10.3389/fdgth.2020.602093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34713066&dopt=Abstract
https://europepmc.org/abstract/MED/36649940
http://dx.doi.org/10.1111/1753-0407.13346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36649940&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1386-5056(23)00142-9
http://dx.doi.org/10.1016/j.ijmedinf.2023.105124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37329766&dopt=Abstract
https://europepmc.org/abstract/MED/34316517
http://dx.doi.org/10.1093/geroni/igab013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34316517&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(22)00053-6
http://dx.doi.org/10.1016/j.heliyon.2022.e08765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35128090&dopt=Abstract
https://mhealth.jmir.org/2021/6/e23832/
http://dx.doi.org/10.2196/23832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34081020&dopt=Abstract
https://europepmc.org/abstract/MED/37247605
http://dx.doi.org/10.1016/j.healthpol.2023.104842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37247605&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare11152157
http://dx.doi.org/10.3390/healthcare11152157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37570397&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-023-10100-x
http://dx.doi.org/10.1186/s12913-023-10100-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37853448&dopt=Abstract
https://astat.provincia.bz.it/it/news-pubblicazioni-info.asp?news_action=4&news_article_id=472560
https://astat.provincia.bz.it/it/news-pubblicazioni-info.asp?news_action=4&news_article_id=472560
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-021-01329-3
http://dx.doi.org/10.1186/s12874-021-01329-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34162324&dopt=Abstract
https://www.sciencedirect.com/science/article/abs/pii/S0167494307001409?via%3Dihub
http://dx.doi.org/10.1016/j.archger.2007.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17723247&dopt=Abstract
http://www.limesurvey.org
https://joss.theoj.org/papers/10.21105/joss.01686
http://dx.doi.org/10.21105/joss.01686
https://www.jstatsoft.org/article/view/v067i01
http://dx.doi.org/10.18637/jss.v067.i01
https://www.pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/
https://www.pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/
https://www.nejm.org/doi/10.1056/NEJMra1601705
http://dx.doi.org/10.1056/NEJMra1601705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27410924&dopt=Abstract
http://dx.doi.org/10.3390/su13158465
http://www.w3.org/Style/XSL
http://www.renderx.com/


25. Taha J, Sharit J, Czaja SJ. The impact of numeracy ability and technology skills on older adults' performance of health
management tasks using a patient portal. J Appl Gerontol. 2014;33(4):416-436. [FREE Full text] [doi:
10.1177/0733464812447283] [Medline: 24781964]

26. Pino M, Boulay M, Jouen F, Rigaud AS. "Are we ready for robots that care for us?" attitudes and opinions of older adults
toward socially assistive robots. Front Aging Neurosci. 2015;7:141. [FREE Full text] [doi: 10.3389/fnagi.2015.00141]
[Medline: 26257646]

27. Talukder MS, Laato S, Islam AN, Bao Y. Continued use intention of wearable health technologies among the elderly: an
enablers and inhibitors perspective. Internet Res. 2021;31(5):1611-1640. [FREE Full text] [doi: 10.1108/intr-10-2020-0586]

28. Verma R, Saldanha C, Ellis U, Sattar S, Haase KR. eHealth literacy among older adults living with cancer and their
caregivers: a scoping review. J Geriatr Oncol. 2022;13(5):555-562. [FREE Full text] [doi: 10.1016/j.jgo.2021.11.008]
[Medline: 34810146]

29. Hammerton M, Benson T, Sibley A. Readiness for five digital technologies in general practice: perceptions of staff in one
part of Southern England. BMJ Open Qual. 2022;11(2):e001865. [FREE Full text] [doi: 10.1136/bmjoq-2022-001865]
[Medline: 35768171]

30. Yao R, Zhang W, Evans R, Cao G, Rui T, Shen L. Inequities in health care services caused by the adoption of digital health
technologies: scoping review. J Med Internet Res. 2022;24(3):e34144. [FREE Full text] [doi: 10.2196/34144] [Medline:
35311682]

31. Peyroteo M, Ferreira IA, Elvas LB, Ferreira JC, Lapão LV. Remote monitoring systems for patients with chronic diseases
in primary health care: systematic review. JMIR Mhealth Uhealth. 2021;9(12):e28285. [FREE Full text] [doi: 10.2196/28285]
[Medline: 34932000]

32. van Acker J, Maenhout L, Compernolle S. Older adults' user engagement with mobile health: a systematic review of
qualitative and mixed-methods studies. Innov Aging. 2023;7(2):igad007. [FREE Full text] [doi: 10.1093/geroni/igad007]
[Medline: 37007638]

Abbreviations
ASTAT: The Provincial Institute of Statistics (Istituto Provinciale di Statistica – Landesinstitut für Statistik)
OR: odds ratio
PRISMA-7: Program of Research on Integration of Services for the Maintenance of Autonomy

Edited by A Mavragani; submitted 30.10.23; peer-reviewed by C Chu, KL Mauco; comments to author 16.01.24; revised version
received 06.02.24; accepted 22.02.24; published 30.04.24

Please cite as:
Ausserhofer D, Piccoliori G, Engl A, Mahlknecht A, Plagg B, Barbieri V, Colletti N, Lombardo S, Gärtner T, Tappeiner W, Wieser
H, Wiedermann CJ
Community-Dwelling Older Adults’ Readiness for Adopting Digital Health Technologies: Cross-Sectional Survey Study
JMIR Form Res 2024;8:e54120
URL: https://formative.jmir.org/2024/1/e54120
doi: 10.2196/54120
PMID:

©Dietmar Ausserhofer, Giuliano Piccoliori, Adolf Engl, Angelika Mahlknecht, Barbara Plagg, Verena Barbieri, Nicoletta Colletti,
Stefano Lombardo, Timon Gärtner, Waltraud Tappeiner, Heike Wieser, Christian Josef Wiedermann. Originally published in
JMIR Formative Research (https://formative.jmir.org), 30.04.2024. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Formative Research, is properly
cited. The complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this
copyright and license information must be included.

JMIR Form Res 2024 | vol. 8 | e54120 | p. 11https://formative.jmir.org/2024/1/e54120
(page number not for citation purposes)

Ausserhofer et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/24781964
http://dx.doi.org/10.1177/0733464812447283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24781964&dopt=Abstract
https://europepmc.org/abstract/MED/26257646
http://dx.doi.org/10.3389/fnagi.2015.00141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26257646&dopt=Abstract
https://www.emerald.com/insight/content/doi/10.1108/INTR-10-2020-0586/full/html
http://dx.doi.org/10.1108/intr-10-2020-0586
https://linkinghub.elsevier.com/retrieve/pii/S187940682100254X
http://dx.doi.org/10.1016/j.jgo.2021.11.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34810146&dopt=Abstract
https://bmjopenquality.bmj.com/content/11/2/e001865
http://dx.doi.org/10.1136/bmjoq-2022-001865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35768171&dopt=Abstract
https://www.jmir.org/2022/3/e34144/
http://dx.doi.org/10.2196/34144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35311682&dopt=Abstract
https://mhealth.jmir.org/2021/12/e28285/
http://dx.doi.org/10.2196/28285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34932000&dopt=Abstract
https://europepmc.org/abstract/MED/37007638
http://dx.doi.org/10.1093/geroni/igad007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37007638&dopt=Abstract
https://formative.jmir.org/2024/1/e54120
http://dx.doi.org/10.2196/54120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

