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Rethinking technology for an aging population: From active aging to digital aging
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Abstract

Given the rapidly growing older adult population, it is necessary to provide appropriate care
and ensure an adequate healthcare workforce. During the COVID-19 pandemic, older adults
experienced deficiencies in care and were deprived of face-to-face services. In addition, the
shortage of healthcare providers was particularly evident during this period. Conversely,
the COVID-19 pandemic accelerated the use of smart technologies, Al, robotics, and
wearable technologies, which help reduce the care burden on healthcare providers.
However, the adoption of these technologies faces several limitations. These include the
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top-down approach to technology development, which disregards older adults’ priorities

and preferences, as well as concerns about cybersecurity, privacy, trust, and costs. Although
the use of these technologies offers many advantages for the older adult population, further
research is needed to determine their actual effectiveness in accordance with older adults’
willingness to use them. More importantly, technology must complement human interaction

rather than replace it.
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Editorial

Maintaining a high standard of living for older adults requires greater
social and economic efforts as the world's population ages rapidly (1).
However, traditional services-which primarily rely on in-person,
human-dependent interactions with medical and nursing personnel-may
struggle to meet these needs given the growing shortage of healthcare
workers (2).

The COVID-19 pandemic has exacerbated the shortage of
caregivers and medical professionals serving older adults, representing
a significant challenge in this context. Simultaneously, the pandemic-
related increase in technology use among older adults has created a
valuable opportunity to implement digital solutions that improve health
outcomes and promote independence (3).

In general, research on digital aging is currently in a Janus-faced
state. On the one hand, the body of research on the positive and negative
effects of digitalization on older adults’ quality of life has expanded
substantially worldwide over the past 20 years (4).

Simultaneously, the rapid development of digital technology has
profoundly affected older adults’ lives. These technologies can reduce
social deprivation, increase social interaction, promote activity, and
improve healthcare in the long term. Such changes foster active and
healthy aging (5). The Internet of Things (IoT), robotics, artificial
intelligence (Al), Ambient and Active Assisted Living (AAL), and other
emerging technologies have considerable potential to support
independent living, improve quality of life, and enhance physical and
psychological health. Among these technologies, fall-prevention
devices, wearable technologies, and Al-based health applications are
particularly important. More broadly, Al-driven solutions are regarded
as transformative tools in senior care, offering novel ways to preserve
health and promote independence (6,7). These technologies can also
reduce the burden on caregivers, potentially resulting in more targeted
and higher-quality care ().

Nevertheless, despite their importance, these technologies have not
gained substantial traction. One significant obstacle is the common "top-
down" design methodology, which frequently disregards users’
perspectives, preferences, and practical constraints in favor of
assumptions made by technologists or, at best, geriatricians (9).
Providing education and information about technology use is therefore
crucial and may be undertaken by younger family members or expert
instructors. Education regarding these technologies and the involvement
of older adults in designing or developing devices intended for them are

essential; otherwise, older adults may become more dependent on others
when performing their daily activities (10).

The current approach to developing and designing digital
information technologies for older adults appears to be criticized on
several grounds. First, many recommendations focused on simplicity
fail to account for the diversity of older adults’ experiences and
implicitly contain ageist assumptions. For example, they frequently
assume diminished cognitive and perceptual capacities or a lack of
interest in sophisticated technologies, neither of which applies
universally (11). Recent reviews emphasizing "age-related deficiencies"
and "technological illiteracy" in research further demonstrate this
problem (12). Consequently, these perspectives may reinforce the notion
that older adults are weak, incapable, or vulnerable (13,14).

Furthermore, in both home and workplace environments, robots and
Al can assist with Activities of Daily Living (ADL), Instrumental
Activities of Daily Living (IADL), and Enhanced Activities of Daily
Living (EADL). However, interacting with smart technologies remains
more challenging for many older adults than the technologies
themselves. Therefore, coordination among stakeholders, technologies,
and older users is necessary to establish effective human-Al
collaboration (4). Research findings indicate that usability, costs,
privacy, and trust are the most important considerations for older adults
when responding to technology. Social stigma, low digital literacy,
concerns about dependency, and a lack of relevance to their needs are
barriers to technology acceptance among older adults (15).

Nevertheless, excessive dependence on smart technologies can
introduce new risks. In sensitive domains such as health and finance,
older adults may not recognize errors or inaccurate information,
potentially resulting in biased decision-making and reduced
independence. In addition, they are particularly vulnerable to online
threats such as phishing, identity theft, misinformation, and data
breaches (16).

In conclusion, research has shown that the application of technology
can help improve older adults’ well-being; however, it has not yet
addressed its long-term effects, including cybersecurity attacks,
inadequate infrastructure in developing countries, and limited internet
access. Although these technological applications can facilitate social
interaction, they should be regarded as temporary or complementary
solutions, particularly during emergencies. These technologies must not
replace face-to-face interactions and close human relationships. Finally,
one important question remains to be answered: Do these technologies
improve older adults’ sense of well-being in everyday life?


https://jorjanijournal.goums.ac.ir/browse.php?a_id=1134&sid=1&slc_lang=en&ftxt=0
https://www.ncbi.nlm.nih.gov/mesh/68013672
https://www.ncbi.nlm.nih.gov/mesh/68019468
https://www.ncbi.nlm.nih.gov/mesh/68016330
https://www.ncbi.nlm.nih.gov/mesh/68017076
https://www.ncbi.nlm.nih.gov/mesh/68017753
mailto:Chehrehgosha@goums.ac.ir
https://orcid.org/0000-0001-9948-0371
https://jorjanijournal.goums.ac.ir/article-1-1134-en.html

Jorjani Biomedicine Journal, 2026, Volume X, Number X

Acknowledgement

None.

Funding Sources

None.

Ethical Statement
Not applicable.

Conflicts of Interest

None.

Author Contributions

The manuscript was written, critically revised, and submitted by
Maryam Chehrehgosha.

Data Availability Statement

None.

Use of Artificial Intelligence

The author declares that no artificial intelligence tools were used in the
preparation or writing of this manuscript.

References

1.

Martin C, Amaya I, Torres J, Artola G, Garcia M, Garcia-Navarro
T. DigiHEALTH: Suite of Digital Solutions for Long-Term
Healthy and Active Aging. Int J Environ Res Public Health.
2023;20(13):6200. . [View at Publisher] [DOI] [PMID] [Google
Scholar]

Armeni P, Polat |, De Rossi LM, Diaferia L, De Padova S, Gatti A,
et al. Promoting healthy aging in a digital world: leveraging
technology for enhanced elderly care and wellbeing. Front Aging.
2026;7:1687784. [View at Publisher] [DOI] [PMID] [Google
Scholar]

Esmaeilzadeh P, Maddah M. Robotic companions and healthy
aging: A mixed-methods exploration of older adults' perspectives
and insights. Technol Soc. 2024;78:102689. [View at Publisher]
[DOI] [Google Scholar]

Zhou J, Salvendy G, Boot WR, Charness N, Czaja S, Gao Q, et al.
Grand challenges of smart technology for older adults. Int J Hum-
Comput Interact. 2025;41(7):4439-81. [View at Publisher] [DOI]
[Google Scholar]

Vincek V, Rogina ZK, Bogataj D. Impact of Digital Technology
on the Quality of Life of Older Adults - Literature Review. IFAC
Pap OnLine. 2024;58(3):304-9. [View at Publisher] [DOI] [Google
Scholar]

Cite this article as:

10.

11.

12.

13.

14.

15.

16.

arenidnccess 2

Soffer T, Raban Y, Warshawski S, Barnoy S. The impact of
emerging technologies on healthcare needs of older people. Health
Policy Technol. 2024;13(5):100935. [View at Publisher] [DOI]
[Google Scholar]

McDaniel L, Essien I, Lefcourt S, Zelleke E, Sinha A, Chellappa
R, et al. Aging With Artificial Intelligence: How Technology
Enhances Older Adults' Health and Independence. J Gerontol A
Biol Sci Med Sci. 2025;80(7):glaf086. [View at Publisher] [DOI]
[PMID] [Google Scholar]

Al-Thani D, Chalghoumi H, Hassan A, Hammad S, Othman A.
Factors Affecting ICT Access and Use of Older Adults and
Caregivers in the State of Qatar. Ageing Int. 2026;51(2):20. [View
at Publisher] [DOI] [Google Scholar]

Pérez-Rugosa V, Dominguez-Valdés E, Rodriguez-Rodriguez A,
Fontana-Olot P, Bianchi V, Lladd-Jordan G, et al. Digital Care for
Older People: Digital Literacy, Technophobia and Technophilia.
Sage Open Aging. 2025;11:30495334251395873. [View at
Publisher] [DOI] [PMID] [Google Scholar]

Emmesjo L, Hallgren J, Gillsjé C. Older adults' digital technology
experiences: a qualitative study. BMC Digit Health. 2025;3(1):24.
[View at Publisher] [DOI] [Google Scholar]

Barton HJ, Valdez RS, Shew A, Swenor BK, Jolliff A, Claypool
H, et al. A Call for Integrated Approaches in Digital Technology
Design  for  Aging and  Disability.  Gerontologist.
2025;65(6):gnaf113. [View at Publisher] [DOI] [PMID] [Google
Scholar]

Fischer B, Peine A, Ostlund B. The Importance of User
Involvement: A Systematic Review of Involving Older Users in
Technology Design. Gerontologist. 2020;60(7):e513-23. [View at
Publisher] [DOI] [PMID] [Google Scholar]

Mannheim 1, Kottl H. Ageism and (Successful) Digital
Engagement: A Proposed Theoretical Model. Gerontologist.
2024;64(9):gnae078. [View at Publisher] [DOI] [PMID] [Google
Scholar]

Mannheim I, Wouters EJM, Kottl H, van Boekel LC, Brankaert R,
van Zaalen Y. Ageism in the Discourse and Practice of Designing
Digital Technology for Older Persons: A Scoping Review.
Gerontologist. 2023;63(7):1188-200. [View at Publisher] [DOI]
[PMID] [Google Scholar]

Garcia Reyes EP, Kelly R, Buchanan G, Waycott J. Understanding
Older Adults' Experiences With Technologies for Health Self-
management: Interview Study. JMIR Aging. 2023;6:e43197.
[View at Publisher] [DO]] [PMID] [Google Scholar]

Elsheikh A, Othman A, Al-Thani D. Systematic analysis of cutting-
edge technology for the wellbeing and safety of older persons.
Disabil Rehabil Assist Technol. 2025;20(8):2691-724. [View at
Publisher] [DOI] [PMID] [Google Scholar]

Chehrehgosha M. Rethinking technology for an aging population: From active aging to digital aging. Jorjani
Biomedicine Journal. 2026;X(X):X. http://dx.doi.org/10.29252/jorjanibiomed;j. X.X. X


https://www.mdpi.com/1660-4601/20/13/6200
https://doi.org/10.3390/ijerph20136200
https://www.ncbi.nlm.nih.gov/pubmed/37444048
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DigiHEALTH%3A+Suite+of+Digital+Solutions+for+Long-Term+Healthy+and+Active+Aging+%5BInternet%5D.+%5Bcited+2026+Jun+25%5D.+Available+from%3A+https%3A%2F%2Fwww.mdpi.com%2F1660-4601%2F20%2F13%2F6200+++&b
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DigiHEALTH%3A+Suite+of+Digital+Solutions+for+Long-Term+Healthy+and+Active+Aging+%5BInternet%5D.+%5Bcited+2026+Jun+25%5D.+Available+from%3A+https%3A%2F%2Fwww.mdpi.com%2F1660-4601%2F20%2F13%2F6200+++&b
https://www.frontiersin.org/journals/aging/articles/10.3389/fragi.2026.1687784/full
https://doi.org/10.3389/fragi.2026.1687784
https://www.ncbi.nlm.nih.gov/pubmed/41717658
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Armeni+P%2C+Polat+I%2C+De+Rossi+LM%2C+Diaferia+L%2C+De+Padova+S%2C+Gatti+A%2C+et+al.+Promoting+healthy+aging+in+a+digital+world%3A+leveraging+technology+for+enhanced+elderly+care+and+wellbeing.+Front
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Armeni+P%2C+Polat+I%2C+De+Rossi+LM%2C+Diaferia+L%2C+De+Padova+S%2C+Gatti+A%2C+et+al.+Promoting+healthy+aging+in+a+digital+world%3A+leveraging+technology+for+enhanced+elderly+care+and+wellbeing.+Front
https://www.sciencedirect.com/science/article/abs/pii/S0160791X24002379
https://doi.org/10.1016/j.techsoc.2024.102689
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Esmaeilzadeh+P%2C+Maddah+M.+Robotic+companions+and+healthy+aging%3A+A+mixed-methods+exploration+of+older+adults%27+perspectives+and+insights.+Technol+Soc.+2024%3B78%3A102689.+&btnG=
https://www.tandfonline.com/doi/full/10.1080/10447318.2025.2457003
https://doi.org/10.1080/10447318.2025.2457003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Zhou+J%2C+Salvendy+G%2C+Boot+WR%2C+Charness+N%2C+Czaja+S%2C+Gao+Q%2C+et+al.+Grand+challenges+of+smart+technology+for+older+adults.+Int+J+Hum-Comput+Interact.+2025%3B41%287%29%3A4439-81.+&btnG=
https://www.sciencedirect.com/science/article/pii/S2405896324002519
https://doi.org/10.1016/j.ifacol.2024.07.168
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vincek+V%2C+Rogina+%C5%BDK%2C+Bogataj+D.+Impact+of+Digital+Technology+on+the+Quality+of+Life+of+Older+Adults+-+Literature+Review.+IFAC-Pap.+2024+Jan+1%3B22nd+IFAC+Conference+on+Technology%2C+Culture+
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vincek+V%2C+Rogina+%C5%BDK%2C+Bogataj+D.+Impact+of+Digital+Technology+on+the+Quality+of+Life+of+Older+Adults+-+Literature+Review.+IFAC-Pap.+2024+Jan+1%3B22nd+IFAC+Conference+on+Technology%2C+Culture+
https://www.sciencedirect.com/science/article/abs/pii/S2211883724000984
https://doi.org/10.1016/j.hlpt.2024.100935
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Soffer+T%2C+Raban+Y%2C+Warshawski+S%2C+Barnoy+S.+The+impact+of+emerging+technologies+on+healthcare+needs+of+older+people.+Health+Policy+Technol.+2024%3B13%285%29%3A100935.+&btnG=
https://academic.oup.com/biomedgerontology/article/80/7/glaf086/8165380
https://doi.org/10.1093/gerona/glaf086
https://www.ncbi.nlm.nih.gov/pubmed/40526063
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=McDaniel+L%2C+Essien+I%2C+Lefcourt+S%2C+Zelleke+E%2C+Sinha+A%2C+Chellappa+R%2C+et+al.+Aging+With+Artificial+Intelligence%3A+How+Technology+Enhances+Older+Adults%27+Health+and+Independence.+J+Gerontol
https://link.springer.com/article/10.1007/s12126-026-09656-w
https://link.springer.com/article/10.1007/s12126-026-09656-w
https://doi.org/10.1007/s12126-026-09656-w
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Al-Thani+D%2C+Chalghoumi+H%2C+Hassan+A%2C+Hammad+S%2C+Othman+A.+Factors+Affecting+ICT+Access+and+Use+of+Older+Adults+and+Caregivers+in+the+State+of+Qatar.+Ageing+Int.+2022%3B51%282%29%3A20.+&btnG=
https://journals.sagepub.com/doi/full/10.1177/30495334251395873
https://journals.sagepub.com/doi/full/10.1177/30495334251395873
https://doi.org/10.1177/30495334251395873
https://www.ncbi.nlm.nih.gov/pubmed/41280950
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=P%C3%A9rez-Rugosa+V%2C+Dom%C3%ADnguez-Vald%C3%A9s+E%2C+Rodr%C3%ADguez-Rodr%C3%ADguez+A%2C+Fontana-Olot+P%2C+Bianchi+V%2C+Llad%C3%B3-Jordan+G%2C+et+al.+Digital+Care+for+Older+People%3A+Digital+Literac
https://link.springer.com/article/10.1186/s44247-025-00163-7
https://doi.org/10.1186/s44247-025-00163-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Emmesj%C3%B6+L%2C+Hallgren+J%2C+Gillsj%C3%B6+C.+Older+adults%27+digital+technology+experiences%3A+a+qualitative+study.+BMC+Digit+Health.+2025%3B3%281%29%3A24.+&btnG=
https://academic.oup.com/gerontologist/article/65/6/gnaf113/8092160?login=true
https://doi.org/10.1093/geront/gnaf113
https://www.ncbi.nlm.nih.gov/pubmed/40123375
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Barton+HJ%2C+Valdez+RS%2C+Shew+A%2C+Swenor+BK%2C+Jolliff+A%2C+Claypool+H%2C+et+al.+A+Call+for+Integrated+Approaches+in+Digital+Technology+Design+for+Aging+and+Disability.+The+Gerontologist.+2025%3B65
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Barton+HJ%2C+Valdez+RS%2C+Shew+A%2C+Swenor+BK%2C+Jolliff+A%2C+Claypool+H%2C+et+al.+A+Call+for+Integrated+Approaches+in+Digital+Technology+Design+for+Aging+and+Disability.+The+Gerontologist.+2025%3B65
https://academic.oup.com/gerontologist/article/60/7/e513/5644100
https://academic.oup.com/gerontologist/article/60/7/e513/5644100
https://doi.org/10.1093/geront/gnz163
https://www.ncbi.nlm.nih.gov/pubmed/31773145
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fischer+B%2C+Peine+A%2C+%C3%96stlund+B.+The+Importance+of+User+Involvement%3A+A+Systematic+Review+of+Involving+Older+Users+in+Technology+Design.+The+Gerontologist.+2020%3B60%287%29%3Ae513-23.+&btnG=
https://academic.oup.com/gerontologist/article/64/9/gnae078/7693381
https://doi.org/10.1093/geront/gnae078
https://www.ncbi.nlm.nih.gov/pubmed/38874215
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mannheim+I%2C+K%C3%B6ttl+H.+Ageism+and+%28Successful%29+Digital+Engagement%3A+A+Proposed+Theoretical+Model.+The+Gerontologist.+2024%3B64%289%29%3Agnae078.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mannheim+I%2C+K%C3%B6ttl+H.+Ageism+and+%28Successful%29+Digital+Engagement%3A+A+Proposed+Theoretical+Model.+The+Gerontologist.+2024%3B64%289%29%3Agnae078.+&btnG=
https://academic.oup.com/gerontologist/article/63/7/1188/6710158
https://doi.org/10.1093/geront/gnac144
https://www.ncbi.nlm.nih.gov/pubmed/36130318
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mannheim+I%2C+Wouters+EJM%2C+K%C3%B6ttl+H%2C+van+Boekel+LC%2C+Brankaert+R%2C+van+Zaalen+Y.+Ageism+in+the+Discourse+and+Practice+of+Designing+Digital+Technology+for+Older+Persons%3A+A+Scoping+Review.+
https://aging.jmir.org/2023/1/e43197
https://doi.org/10.2196/43197
https://www.ncbi.nlm.nih.gov/pubmed/36943333
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Garcia+Reyes+EP%2C+Kelly+R%2C+Buchanan+G%2C+Waycott+J.+Understanding+Older+Adults%27+Experiences+With+Technologies+for+Health+Self-management%3A+Interview+Study.+JMIR+Aging.+2023%3B6%3Ae43197.+&btnG=
https://www.tandfonline.com/doi/full/10.1080/17483107.2025.2559185
https://www.tandfonline.com/doi/full/10.1080/17483107.2025.2559185
https://doi.org/10.1080/17483107.2025.2559185
https://www.ncbi.nlm.nih.gov/pubmed/41045132
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Elsheikh+A%2C+Othman+A%2C+Al-Thani+D.+Systematic+analysis+of+cutting-edge+technology+for+the+wellbeing+and+safety+of+older+persons.+Disabil+Rehabil+Assist+Technol.+2025%3B20%288%29%3A2691-724.+&btnG=
http://dx.doi.org/10.29252/jorjanibiomedj.X.X.X

	Editorial
	Acknowledgement
	Funding Sources
	Ethical Statement
	Conflicts of Interest
	Author Contributions
	Data Availability Statement
	Use of Artificial Intelligence
	References

