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Trends in emerging technologies, generative artificial intelligence and the use of ChatGPT and other Al
tools necessitated certain skills for successful use. However, individuals, including greying, older adults
find themselves at the periphery of the technological revolution. Their predicaments are caused by
personal fears, unwillingness to use technologies, declining health conditions, disinterest, inability to
transfer skills, competencies, and lack of knowledge and skills to use technologies. All these contribute
to a gap referred to as the grey digital divide — a term referred to struggles older adults encounter in their
digital technologies use. This inhibits access to vital information. Enhancing digital competence can
support older adults to apply digital skills and knowledge in practical situations, which, in turn, can
improve technology use and inclusiveness in the present technological era. This study used a scoping
review where peer-reviewed articles were selected from databases. The literature revealed the need to
build digital competencies among the greying population through sustainable digital literacy training,
transferable skills, design of easy-to-use technologies suitable for older people with both cognitive and
physical decline as well as policy for their digital inclusion.
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1 Introduction

Trends in emerging technologies such as generative artificial intelligence (Al) and use of other Al technologies in present-
day society have necessitated certain requirements, skills and competencies to actively participate and enjoy its benefits
(Souza & Debs 2023). Without these, individuals may find themselves digitally excluded. Affected populaces of society,
known as the greying population (older adults), are left out of the technological revolution due to certain traits like personal
fears, declining health conditions, unwillingness to use technologies, disinterest, inability to transfer skills, lack of
competencies, absence of knowledge and skills in the use of technologies (Golenko et al. 2020). This has led to a gap
referred to the grey digital divide — a term referred to as the struggles the grey population encounter when using digital
technologies (Alexopoulou, Astrom & Karlsson 2022).

As a result of the grey digital divide, the global health crisis is further worsened among the greying population due to
the digital exclusion and isolation they experience (Ma, Fang & Guo 2023: 2). Particularly in terms of health information, the
many older people lack basic digital literacies, competency and skills required to access necessary information. For
example, during the COVID-19 pandemic, most of the greying population experienced mental anguish, suffering, hardship
and depression first from the enforced isolation, which was subsequently made worse by their inability to use technologies
worldwide for their everyday activities. Many could not connect or communicate with families and the outside world, leading
to mental decline as well as deaths.

In this regard, conscious efforts must be made to support the greying population with technology competencies and
adoption (Van Jaarsveld 2020:4; Sillat, Tammets & Laanpere 2021). Enhancing digital competence can support older adults
to apply digital skills and knowledge in practical situations, which, in turn, can improve technology use and inclusiveness in
the present technological era. There is no one-size-fits-all approach in teaching the greying population digital skills. It is
important to know their social circle to use their influence to motivate them to learn new skills (Pihlainen et al. 2023:116).

2 Background

The grey digital divide can be termed as inequality in terms of access, the internet and other digital technologies usage,
digital skills and opportunities that older adults face. This includes everyday challenges they face with life activities, which
lead to exclusion and isolation from society (Wang, Zhang & Zhao 2023; Alexopoulou et al. 2022:277). These challenges
could be attributed to declining health and ageing, socioeconomic factors, personal factors, lack of exposure to new
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technologies and benefits, and incompetence in use of technologies (Mubarak & Suomi 2022; Nguyen, Mosadeghi &
Almario 2017:52; Morrison, Nicholson, Wood & Briggs 2023:10; Francis, Ball, Kadylak & Cotton 2019:36; Morris & Brading
2007). Ageing causes difficulties in performing daily tasks because of deterioration in motor and sensory systems causing
decreased mobility and functional ability such as memory retention (Yap, Tan, Tan, & Choon 2022; Charness & Boot
2022:255), and difficulty in handling digital technologies. The declining physical and cognitive abilities of older adult people,
coupled with a general absence of digital technology skills, discourage them from using technologies and make them view
technologies differently from the way young adults do (Leburu, Grobler, & Bohman 2018:177; Steyn, Roos & Botha
2018:204; Freeman et al. 2022:287). Personal factors like fear, anxiety and apprehension about internet usage can create
a barrier and prevent the greying population from using the digital technologies (Wang et al. 2023). This is attributed to a
lack of necessary skills and competence in the use of technology. Individuals going through aging and cognitive decline
and having no exposure to digital technologies tend to feel they are too old to learn or start using them (Vercruyssen et al.
2023:2). Their inability to access or use technologies in this age leads to social inequality (Scheerder, Van Deursen & Van
Dijk 2017:1608), which Kerbo (2003:11) describes as a condition in which people have unequal access to valued resources
or services in the society.

Inequality in terms of access and use of the internet and digital technologies still exists among older adults, as those
who have never been exposed to technologies growing up, find it difficult to learn its use because of decline in intellectual
capabilities that sometimes comes with ageing (Huxhold, Hees & Webster 2020:272). Their passiveness when it comes to
the use of digital technologies leaves them marginalised in the digital dispensation, hence excluded. Digital exclusion, as
noted by Rose, Holgersson and Soderstrom (2021:1) and Robinson et al. (2015), refers to the lack of access and skills to
use digital technologies and having limited access to the internet and digital equipment. Ideally, exclusion encourages online
connection, but for the greying population, the lack of skills, digital literacy and confidence makes it more challenging to use
technology effectively. The implication of digital exclusion is unequal access to digital welfare services in the population
(Alexopoulou et al. 2022:274). “Older adults are particularly at risk of internet-related social exclusion, since they tend to
use the Internet less than younger adults” (Seberini, Nour & Tokovska 2022: 99).

On the other hand, “digital inclusion signifies the terms on which individuals and groups participate in digital aspects of
society” (Bellini 2018:84). Digital inclusion for people of all ages is encouraged to promote equality (Lameijer, Mueller &
Hage 2017:2). Schirmer, Geerts, Vercruyssen and Glorieux (2022:2-6) opine that for the greying population to be digitally
included, there is a need to make them see how their lifeworld fit into the digital world; only then can they embrace and
accept digital learning, access to skills, competence and use digital technologies. This position is supported by Bergstrom
and Edstrom (2022:199), who note that older adults could benefit from digital content and services but are hampered from
engaging with these due to a lack of access, skills and motivation to use them. Access and use of information and
communication technologies are necessities for digital inclusion (Alexopoulou et al. 2022:281), but it is not enough to bridge
the grey digital divide.

To bridge the grey digital gap, there is the need to equip older adults with necessary skills and competencies to use
digital technologies (Ma et al. 2023,2). Competencies in the use of technologies can lead to improvement in technology
usage by the greying population (Jimenez et al. 2020:2). Digital competence deals with a combination of knowledge and
attitudes, which enable people to apply digital knowledge in practical situations (Helsper 2021), and in the use of
technologies, with the intend to improve digital use (Jimenez 2020:2). However, motivation to learn or acquire digital skills
in the greying population depends on their everyday activities and social environment (Pihlainen 2023:102). A case study
carried out in Finland and Germany showed that most of the greying population take part in digital skills acquisition to be
independent (Pihlainen et al. 2023: 108-109). Although, for the majority, one of the key obstacles for older adults to the
utilisation of the internet has been identified as their lack of digital literacy (Broady, Chan & Caputi 2010).

3 Purpose and aim of the study

The purpose of this scoping review was to gauge the coverage of recent peer-reviewed articles that give a clear indication
of the struggles of older adults using digital technologies as well as the level of their skills and competence with technologies.
The central question is how competent are the greying population (older adults of 60+) in using digital technologies?

Over the past five years, there has been an abundance of published research on the grey digital divide, digital
competence and skills in older adults. This study explored how many studies have been conducted between 2015 and 2023
on the grey digital divide or digital literacy, competence or skills in older adults? To what extent did these studies include or
inform the older adult age range? Or, at what point does the struggle with the use of digital technologies become visible?

4 Research design
This section presents the methodology used for this study
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4.1 Method: Scoping review

A scoping review or study is a technique used to map out relevant literature in the field of interest, as noted by Arksey and
O’Malley (2005:20). Thus, this present study employed a scoping review methodology to evaluate and present research
evidence on the grey digital divide or digital divide in greying.

4.2 The search strategy

Peer-reviewed articles reporting on the grey digital divide and the digital divide in older adults in English published between
2015 and 2023, were considered if they met the following criteria: (1) the context of the discussion is on the grey digital
divide, (2) digital competence in older adults and (3) the discussion includes digital literacy and skills in older adults.

The databases include for this study were SAGE, PubMed, Google Scholar, Scopus and Web of Science and were
studied during July 2024. The search strategy used keywords representing the two main concepts of digital divide and
information ethics. Websites were searched using the local search function and a combination of the keywords “grey digital
divide” AND “digital divide in older adults” OR “digital literacy in older adults”; “digital skills in older adults” OR “digital
competences in older adults” as systematically as possible within the capabilities of each website. When the search returned
many results (i.e., more than two pages of results), the first 20 items at a minimum were screened for relevance and
recorded until a decline of relevance was observed. A log of the search strategies and results were kept in an Excel
spreadsheet.

4.3 Eligibility criteria

The inclusion and exclusion criteria used in the literature search for the scoping review was based on research focus, types
of formats, published works, electronic and language of publication and peer-review. The main studies covered older adults
(depending on studies 60+, 70+ or more).

Inclusion criteria considered studies in connection with the concept of digital divide in older adults, grey digital divide,
digital inclusion/exclusion, digital skills, digital literacy or competencies in older adults, older people, elderly or seniors in
the titles, abstracts or keywords. Only studies in English were considered.

Exclusion criteria included studies involving grey literature, abstracts only documents, preprints, book reviews, eBooks,
textbooks, intergenerational studies, young children, older adults below 60 years involving digital competences and digital
skills. Furthermore, studies not involving humans, but images and systems and in languages other than English were
excluded.

The flowchart in Figure 1 explains the scoping review and reporting process.
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Figure 1: Scoping review flowchart
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Using the searching decision of the first 20 items on the database at a minimum, the first search from Google Scholar,
SAGE, Scopus and Web of Science yielded 151 documents. The screening was done manually without the use of a machine
learning classifier. After duplicates were removed, 129 articles were identified and read, after which 15 had to be excluded,
as they did not meet the criteria. Eighty-six full-text articles were then screened and carefully checked by the authors.
Twenty-six articles were found not to be relevant to the study, 13 were targeted at the wrong population, some of the articles’
populations were from 45+ and 55+, which did not correlate with the age target of the present study, which 60+. Seven
articles were not within the context of the study, even though they focused on older adults, but were not within the context
of the use of digital technologies and six were irrelevant to the study. Fifty-nine articles were identified as appropriate and

included in the present study. Data collected included year, study type, coverage and reference.

5 Knowledge synthesis of results
The data extracted from selected studies were tabulated and summarised into eight themes, as determined by the

researchers.
YEAR STUDY TYPE TOPIC COVERAGE REFERENCE
2023 Focus Group A. Digital inclusion/exclusion A.1 Aleti et al. 2023 A.2 Cheung et al.
Qualitative Strategy B. Digital Divide 2023
Phenomenology C. Grey Digital Divide B.1 Castillo, Rivera-Hernandez & Moody
Document analysis D. Digital literacy 2023
Digital literacy survey E. Digital competence B.2 Fung et al. 2023 B.3 Xu 2023
INDIGO trial (Clinical study) F. Digital Technology use C.1 Chee 2023
Rapid review Design G. Digital health technology C.2 Sala, Cerati & Gaia 2023
Telephone survey H. Internet Use D.1 Choi et al.& Choi 2023
Successive  over  relaxation D.2 Kang et al. 2023 D.3 Soundararajan
(SOR) et al. 2023
UTAUT 2 E.1 Schirmer et al. 2023
Scoping review E.2 Segura et al. 2023
European digital competence F.1 DesChatelets et al. 2023
framework F.2 Huang 2023a
Cross-sectional study F.3 Huang 2023b F.4 Zhang, Zheng and
Evidence and Gap map synthesis Yan 2023
G.1 Chong 2023
G.2 Cho & Cho 2023 G.3 Shi, Zhang and
Wang 2023
G.4 Welch et al. 2023 G.5 Zhao et al.
2023 H.1 Jin et al. 2023
2022 Cross-sectional analysis A. Digital inclusion/exclusion A.1l.Alexopoulou, Astrom & Karlsson
Mixed methods B. Digital health technology 2022
qualitative approach C. Digital divide A.2 Ngiam et al 2022 A.3 Quan-Haase,
Document analysis D. Digital Technology use Harper & Hwuang 2022
Survey E. Digital Literacy A.4 Zhang, Zheng & Yan 2022
Literature review F. Grey digital divide B.1 Aung et al. 2022 B.2 Vicente 2022

Scientific literature review
Non-randomised Controlled
study

Scoping review

Bibliometric Analysis

Lifeworld theory

Action research
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B.3 Yu 2022

C.1 Choudrie, Zamani & Obuekwe 2022
C.2 Wang, Zhang & Xiong 2022

C.3 Seberini, Nour, Tokovoska 2022

C.4 He, Li & Wang 2022

D.1.Liesa-Orus 2022 E.1.Mikolajczyk
2022 E.2 Nedjelko et al. 2022

F.1 Mohan et al. 2022 (online version)
F.2 Mubarak & Suomi 2022
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2021 Qualitative study A. Digital Technology use
Quantitative telephone survey B. Grey digital divide
Non-experimental method C. Digital competence
Document analysis D. Digital skills
Case study E. Digital divide

2020 Scoping review Digital technology use
Literature review Digital literacy
Document analysis Grey digital divide
Online survey Digital divide
Document analysis Internet use

2019 Focus group A. Digital divide
Phenomenology

2018 Mediatisation theory A. Digital technology use
Literature review B. Internet use
Blended digital literacy workshop C. Digital literacy
Blended learning design D. Digital technology use
Mixed methods

2017 Ethnography A. Digital technology use
systematic literature B. Grey digital divide

2016 Survey A. Grey digital divide
literature review B. Digital divide
Social cognitive theory C. Digital literacy

2015 Focus group A. Digital health technology

F.3 Rogerson 2022

A.1 Casanova et al. 2021

A.2 Sin etal. 2021

B.1 Gonzalez et al. 2021

C.1 Jantavongso 2021

D.1 Oh & Kang

E.1 Song, Qian & Pickard 2021

A.1 Alexopoulou 2020

B.1 Brashier & Shacter 2020

C.1 Huxhold, Hees & Webster 2020
D.1 Jun 2020

E.1 Park & Kim 2020

A.1 Ball et al. 2019 A.2 Betts et al. 2019

A.1 Givskov & Petersen 2018
A.2 Neves, Waycott & Malta 2018
B.1 Hunsaker & Hargittai 2018
C.1 Martinez-Alcala et al. 2018 A
C.2 Martinez-Alcala et al. 2018 B
A.1 Ferreira, Sayago & Blat 2017
B.1 Mubarak & Nycyk 2017

B.2 Villareal 2017

A.1 Friemel 2016

B.1 McDonough 2016

C.1 Steelman et al. 2016

A.1 Wu et al. 2015

5.1 Research methods used selected sources
In Figure 2, the methods used in the selected and screened studies are listed.

Research Methods
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Interviews

Gap map protocol

Figure 2: Research methods used in selected sources
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6 Findings

The selected studies all allude to the phenomenon of the declined use of technology and the internet of older people’s use
of technology. There is overwhelming evidence that older generations are excluded from being able to afford technology
innovations. This global trend is reported in studies ranging from healthcare to marketing. Essentially, this leads to a group
of people, mostly those over 60, who are excluded from important aspects of society. Variant factors such as country of
origin, socio-political and socioeconomic factors may impact trends.

6.1 Themes identified
The study presented eight themes. describing temporal research done and published. The themes are shown in Figure 3.

Identified Themes

&

9

m Digital health technology = Digital technology use Digital competence
Digital literacy = Digital exclusion = Grey digital divide

m Digital divide m Internet use

Figure 3: Eight themes identified

Some articles addressed more than one theme

7 Discussion of findings
A deeper exploration into the themes covered by the eligible sources provided an understanding of the extent and nature
of the problems experienced by the older population in using new technologies:

7.1 Digital health and health information technology

Nine articles addressed aspects of digital health among the greying population. Studies (Zhao et al.; Aung et al. 2022; Cho
& Cho 2023; Chong 2023; Welch et al. 2023) emphasise the importance of health information technology (HIT) such as
wearable devices to manage health issues in the elderly, and literature stresses the importance of the improvement of
digital capabilities among the ageing generations. Wu et al. (2015) mention attitude and lack of awareness as factors
impacting the use of gerontechnology adoption and assistive technology are often stigmatised. As an interdisciplinary field
of study, gerontechnology combines researching ageing populations and technology to enhance the quality of life for these
populations. It focuses on developing and implementing technologies that can support the health, well-being and
independence of elderly people. Gerontechnology aims to address the challenges associated with ageing, such as mobility,
cognitive decline, social isolation and healthcare management.

7.2 Digital technology use

Studies (Huang 2023a; Huang 2023b; Zhang et al. 2023; Liesa-Orus 2022; Casanova et al. 2021; Sin et al. 2021; Neves et
al. 2018; Alexopoulou 2020; Givskov & Petersen 2018) indicate that the greying population shows a decline in technological
use in areas ranging from business applications to marketing of mobile technologies. Huang (2023 attributes this behaviour
to experiences of anxiety, trust, performance expectancy, expectation of the effort it will take, and even social influence as
reasons for the decline in technological use.

7.3 Digital literacy, digital competence, and digital fluency

Vercruyssen et al. (2023) posit that digital literacy is the only gateway to survive in the present era to avoid exclusion. It
enables the understanding of the behavioural practices that take place in the digital space. Schirmer et al. (2023) define
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digital competence as the ability to engage with digital technology confidently and responsibly towards better security and
general well-being.

7.4 Digital divide and the grey digital divide

As an overarching theme, the grey digital divide is defined by Chee (2023) as the various inequalities and divisions among
individuals aged 60 years and older, which include differences in health outcomes, access to resources and social
experiences. Brashier and Schacter (2020) remind that the expected cognitive decline in older generations’ technology use
is often overestimated as a reason for the digital divide. They suggest that even younger generations in the USA struggle
with ethical issues such as identifying fake news (Brashier & Schacter 2020).

7.5 Digital technology usage trends and behaviour

Schirmer et al. (2023) share that technological innovation has many advantages for society, such as better connectivity and
information access. These authors profess that it has advantages for users with limited mobility such as the ageing
generations. Vercruyssen et al. (2023) posit that it may be that the most basic usage of digital technology is important to
grasp for older adults with no or limited prior experience in using these applications. This may influence trust and confidence.

7.6 Internet use
In the developed world, the uptake of the older generations of using the internet is surprisingly low. Schirmer et al. (2023)
report that only 37% of the population in Germany older than 65 make use of the internet on a regular basis. Hunsaker and
Hargittai (2018) found that there is a correlation between the greying population’s use of the internet and their health,
pointing to a need to reconsider how health searches are accommodated. This was confirmed by the Korean study of Park
and Kim (2020), who found that older adults with diabetes need better digital competencies to manage their health.

The lack of digital competency is underpinned as a major concern among ageing individuals in many countries and
studies. More so, in countries where these skills are required for managing health issues and accessing vital information.
Fear and a lack of trust impede the effective use of available technologies among this group.

8 Conclusion

The aim of the scoping review was to ascertain the coverage of peer-reviewed articles between 2015 and 2023 that
addressed issues faced by older adults in the use of digital technologies. Fifty-nine articles reporting on the level of skills
and competence in using technologies were selected. In answering the central question on the competency of the greying
populations in using digital technologies, eight themes were identified in the selected sources.

Many studies advocate for a more interdisciplinary approach to researching the concerns around digital inclusion of
greying populations. Though that is a viable way forward, Jantavongso (2021) reminds that while promoting digital literacy
is the core of the multidisciplinary and interdisciplinary domains, little research has been conducted on practical and
instructional approaches for endorsing digital literacy in older adults. Schirmer et al. (2023) opine that there is a lack of
training and upskilling possibilities for retired populations, as they now fall outside of the structures of formal education.
Casanova (2021) explains that underutilisation of technology is mainly related to privacy and security concerns.

The inclusion of the greying population holds benefits at many levels, most importantly, healthcare and the viability of
the digital economy. Yet, research (see Jantavongso 2023) alludes to a gap in research in terms of the digital competencies
of the greying population on a global scale. They state that much is being done to determine the barriers of using technology.
More research needs to be done around obtaining digital competencies and literacies. There is a danger of stereotyping
older generations, which may lead to undue prejudice, as this will further lead to divide and exclusion. There is an overall
call for further scientific research to develop empirical, reliable findings for the sustainable, long-term implementation of
support programmes for older and greying generations.

9 Recommendations

A deliberate attempt to design and develop training programmes pitched at the right level of the needs of the greying
population, as well as ensuring affordable access to training opportunities must be brought about. A good example of this
is the work of Martinez (2018) in Spain where the Instituto de Ciecias de la salud (ICSa) instituted digital literacy workshops
for adults over 60 years of age. While this study indicated that much research is being done in developed countries, the
need remains for further research in developing countries. This need is reaffirmed by Choudrie, Zamani and Obuekwe
(2022). Over and above the need to continue research on the greying population, more research is needed to inform
particularly the use of technology in managing health issues. Interdisciplinary and intergovernmental research must result
in programmes and initiatives to address and minimise the grey digital divide.
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