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Chapter 5

Ageism in applying digital technology
in healthcare

Implications for adoption and actual use

Ittay Mannheim, Yvonne van Zaalen, and Eveline Wouters

Introduction: using digital technology in care for older
adults

Many discussions, studies, and policy reports regarding ageing and digital tech-
nology (DT) begin by addressing the following logic: the population is rapidly
ageing, leading to an increase in chronic diseases and increasing costs and burden
on the healthcare system (Neven, 2010). DT is often presented as an answer or
a solution to this ‘problem’ in what Peine and Neven (2019) described as ‘inter-
ventionist logic’. However, older adults are often categorised and discoursed as a
homogeneous group of ‘non-users’ in the context of designing DTs (Quan-Haase
et al., 2018), associated with illness, frailty, cognitive decline, and dependency
(Neven, 2010). These conceptions, together with the notion that as people age
they consume’ as much as three times more healthcare resources than others
(Alemayehu and Warner, 2004), leads to a fixation on DTs developed primarily
for care and healthcare for older adults (Schulz et al., 2015). This is often policy-
driven due to the idea that DT has the potential to reduce healthcare costs. This
fixation has led to a rapidly growing age-tech market of healthcare DT, as can be
seen in a visualised mapping of age-tech companies currently operating in the
market (see Etkin, 2021). Consequently, healthcare professionals and caregivers
are positioned at the forefront of using DT with older adults.

For the purpose of this chapter, we describe DT as technological devices, ser-
vices, or platforms that use, collect, and often process data, and are connected to
the Internet, other devices, or apps. Examples of such DTs are eHealth apps, smart
watches, sensors and systems that can detect and predict falls, and social robots,
among others. The benefits of DT for the older population are commonly stated
to improve well-being, quality of life, support independent ageing in place, and
improve care and healthcare (Czaja, 2017; Mynatt and Rogers, 2001; Neves and
Vetere, 2019; Schulz et al., 2015; Sixsmith, 2013). However, they can also lead
to social inequalities and the exclusion of older adults (Neves and Vetere, 2019)
due to sociodemographic differences (such as lower income, education, and liv-
ing in rural areas), lack of social support (Reiners et al., 2019), and low involve-
ment of older people in the development of DT (Mannheim et al., 2019). More
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so, despite the aforementioned potential, adoption rates and the feasibility of
using such health-related DT are still considered low (Czaja et al., 2013; Nelson-
Kakulla, 2020) and DTs are often abandoned after little use (Greenhalgh et al.,
2013). Several research projects around the world have tried to understand non-
adoption of DT by older adults in general (Czaja et al., 2006; Heerink et al., 2010;
Peek et al., 2014), and specifically in the context of healthcare (Greenhalgh et al.,
2017). Some technology acceptance models further concluded that older age is
considered to be a determinant of user acceptance of technology (Venkatesh et al.,
2003). However, it also seems that there is a discrepancy between what older
adults want to use and what is designed (Peek et al., 2015), as older adults might
want DT for more than just healthcare, for example, DTs that are enjoyable and
empowering (Astell, 2013). Furthermore, the reasons for use (or non-use) of DT
by older adults are more complex (Peek et al., 2014).

Generally, there is an increasing body of literature emphasising the heteroge-
neity of older adults and understanding that digital divide, or non-use of DT, is
not only a matter of chronological age. Rather, there are intersections with other
socio-economic characteristics such as education, income, gender, and living set-
ting (Neves and Vetere, 2019; Reiners et al., 2019), as well as individual prefer-
ences, emotions, the influence of social networks, and interactions with others
(Peek et al., 2014; Luijkx et al., 2015; Lee and Coughlin, 2015; Peek et al., 2019).
Nevertheless, it seems that there is still a strong orientation to ‘classic’ determi-
nants of acceptance, namely ease of use and perceived benefit (more in-depth
theories on adoption of DT can be found in Chapter 2). The pitfall of this perspec-
tive, as will be elaborated on in this chapter, is firstly that, when it comes to ease
of use, older adults are usually viewed as less able or incompetent. Secondly,
which DTs are considered to be beneficial and how they are designed to be used
is often determined by mostly young designers and with low involvement of the
older end-users (Mannheim et al., 2019), who often hold a different perspective
compared to other stakeholders (van Boekel et al., 2017; van Boekel et al., 2019).
More so, a recent development in theory emphasises the influence and interaction
between mutual perspectives (including negative and stereotypical) of different
stakeholders and the design of DT on shaping how older adults use DT and which
new DTs are perceived as needed (Peine and Neven, 2020).

Unfortunately, the heterogeneity of older adults in relation to DT is not always
considered in research, design, and policy discourses. The definitions of ‘old age’
in research and policy involving DT often vary from 50+ to 75+. More so, upper
age limits are often applied for participants. For example, some surveys about
Internet use, such as the statistical office of the European Union (Eurostat),' have
no collected data from people above 74 regarding questions about Internet use,
without an apparent reason. Nevertheless, recent studies have begun to doubt
these stereotypical assumptions about older adults being a homogeneous group,
suggesting a possible influential role of ageism on use and adoption of DT (Choi
et al., 2020; Cutler, 2005; Mannheim et al., 2019; McDonough, 2016; Kéttl et al.,
n.d.; Mannheim et al., 2021; Rosales and Fernandez-Ardévol, 2020).
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In this chapter, we illustrate the proposed theoretical factor of ageism in rela-
tion to DT. We start by defining ageism and considering what is actually known
about how and why older adults use DT, often shattering established stereotypes
of older adults as unable to use, or learn to use, DT. We then give specific atten-
tion to ageism in healthcare, as the majority of the age-tech market focuses on
healthcare DT. Finally, we provide examples from latest advances on ageism in
the use and design of DT and present two potential ways to explain how ageism
can influence the use and adoption of healthcare DT.

Ageism: a new theoretical determinant of use and
acceptance of DT in healthcare?

Ageism

In order to begin to understand the possible role of ageism in use and adoption
of DT, both in general and in healthcare specifically, we first define ageism and
illustrate the possible manifestations and consequences related to technology and
healthcare. Subsequently, we further elaborate on possible determinants that can
help explain how ageism can influence the use and adoption of DT.

Ageism is commonly defined to comprise stereotypes, prejudice, and discrimi-
nation towards a person based on their age (Ayalon et al., 2019; Iversen et al.,
2009). In order to understand what this actually means, it is important to break
down this definition. According to Ayalon et al. (2019), stereotypes reflect a cog-
nitive component of how we think about ageing and older adults. For example,
a belief that older adults are not capable of using certain healthcare-related DT.
Prejudice reflects an emotional component of what feelings we have about older
adults in different situations. For example, lack of patience, anger, or frustration,
when needing to explain to older adults how to use a certain DT. Finally, dis-
crimination represents the behavioural component. For example, not offering a
DT-based treatment to an older adult or only discussing use of the DT with a fam-
ily member instead of with the person themselves.

Ageism can also have (so-called) positive aspects, such as entitlement for
social benefits, offering a seat to an older person (Palmore, 1999), or perceiving
older adults as kind (Cuddy et al., 2005). However, ageism has mainly detrimental
and negative consequences, and even so-called positive aspects are questioned.
For example, some might view social benefits as a ‘burden that might drain lim-
ited resources’ (Ng et al., 2015) or being overly kind as a form of benevolence
(Cary et al., 2017), patronising or ‘pitying positive’ (Tornstam, 2006).

Ageism can manifest in different life domains and contexts such as healthcare
or the workforce (Kornadt and Rothermund, 2011). It influences how older adults
are viewed and interacted with by individuals, in the media, daily language and
culture, and by employers, healthcare professionals, policymakers, and designers
of DT. Most of these topics have been studied and represented in recent issues
about ageism (e.g. Ayalon and Tesch-Romer, 2018). However, the role and
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manifestations of ageism in relation to DT as a unique domain of ageism did not
receive enough attention until recently (to be detailed in the next section).

Stereotypes about age (and technology) are socially constructed, learned, and
internalised throughout the life course. This happens through viewing media
(Loos and Ivan, 2018), reading news (Allen and Ayalon, 2020), or everyday lan-
guage such as ‘I’m too old to use technology’ or ‘technology is for young people’
(Neves and Amaro, 2012). This can influence how healthcare professionals, fam-
ily members, and service providers treat older adults, and can even be internalised
by people as they age, leading to embodiment and self-ageism (Levy, 2009). The
internalisation of ageism happens throughout the life course, and often operates
and is activated implicitly (Levy, 2009; Levy and Banaji, 2002). Stereotype acti-
vation often influences our judgements without us being aware of it (Bargh, 1994)
or without intention to do harm (Abrams et al., 2011). Nevertheless, ageism may
have harmful consequences among older adults, for longevity (Levy et al., 2002),
loneliness, and social participation (Shiovitz-Ezra et al., 2018), as well as health
outcomes (Wurm and Benyamini, 2014).

A common general stereotype about older adults is that they are less compe-
tent (Cuddy et al., 2005), and simply presenting a question about ‘old’ or ‘young’
can lead to stronger associations with negative traits relating to age (Perdue and
Gurtman, 1990). Concerning the use of DT, older adults are often categorised
and portrayed as ‘laggards’ (Essén and Ostlund, 2011), non-users (Quan-Haase
et al., 2018), and technophobic (Nimrod, 2018). However, contrary to these ste-
reotypes, accumulating evidence suggests that older adults are increasingly using
DT (Nelson-Kakulla, 2020), have mainly positive attitudes towards technology
(Mitzner et al., 2010), and find technologies to be interesting and empowering
(Wuetal., 2015). However, negative and stereotypical attitudes of others, such as
family members, caregivers, or healthcare professionals, might influence the way
in which DT is used by older adults (Mannheim et al., 2021).

Ageism in healthcare

As previously mentioned, a great deal of DT for older persons is developed in the
context of care and healthcare. It is therefore imperative to discuss unique aspects
of'ageism in healthcare. There is considerable evidence of ageist attitudes and prac-
tices among healthcare providers, both self-reported and patient reported. They are
reflected in communication with patients, diagnostic decision-making, and types of
treatment offered to patients (Wyman et al., 2018). Such evidence is found across
different health professions and healthcare contexts, such as neuropsychological
tests (Ben-David et al., 2018), physiotherapy (Ambady et al., 2002), psychological
assessment (Linden and Kurtz, 2009), and treatment of sexual function in older
age (Gewirtz-Meydan and Ayalon, 2017; Langer-Most and Langer, 2010). More
importantly, negative age stereotypes were found to influence diagnosis, progno-
sis, and treatments provided. Patients with similar symptoms or complaints are
often diagnosed differently or misdiagnosed because of their age. Some examples
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can be seen in a study by Linden and Kurtz (2009); the same case description
(differing only by age) led to a diagnosis of depression for the younger patients
and of dementia for older patients. Ambady et al. (2002) found that distancing
and non-verbal communication of physiotherapists during treatment (e.g. looking
away from the person) was associated with short- and long-term physical decline
of older patients. Unfortunately, simply manipulating the presented age of the
patient might affect decisions regarding willingness to initiate treatment, expected
prognosis, and treatment trajectory (Gewirtz-Meydan and Ayalon, 2017; Uncapher
and Areéan, 2000). Recently, during the COVID-19 pandemic, discussion was also
raised regarding the use of chronological age in triage strategies and the influence
of ageism on medical decisions (Previtali et al., 2020).

These different manifestations and mechanisms of ageism further affect the
opportunities older adults receive for equal participation and access to services,
such as healthcare (Swift et al., 2017). Subsequently, this raises the question of
how the use of DT in healthcare for older adults is affected by ageism, and whether
ageism might influence the administration of healthcare DT to older adults or the
manner it is used.

A suggested pathway between ageism and the use and adoption of DT

Age is defined and constructed through social practices and interactions, policies,
and artefacts such as technology (Wanka and Gallistl, 2018). The latter, however,
points to the notion that the field of gerontechnology is generally devoid of theory,
and as demonstrated earlier in this section, age is considered a barrier to using
technology in a very general manner, considering older persons as a homogene-
ous group. In a recent publication, Peine and Neven (2020) summarise over a
decade of research on the relation of STS (science and technology studies) and
age studies, and attempt to suggest a model which they call CAT (co-constitution
of ageing and technology) (see also Chapter 2). They suggest that four different
arenas mutually influence (co-constitute) each other in determining what DTs are
designed and how they are used. These ‘arenas’ include the life-worlds of older
people, design worlds, technological artefacts, and images of ageing. More specif-
ically, Peine and Neven illustrate how designers have an idea of what older users
are like (user representations), which is often based on stereotypes or ‘myths’
about ageing. Furthermore, developed technologies include implicit ‘scripts’ as to
how they should be used. For example, a DT that is designed to be used by a fam-
ily member immediately ‘scripts’ that the older adult is less involved and is not
part of the decision-making process. Such implications of design often reorganise
or define the technological-social environment, and vice versa, the way older
adults eventually use DT, or change the use of DT for their own needs, reshapes
and defines how other people view older adults in relation to DT, and what is
subsequently designed.

In the given examples above, it is demonstrated how ageism, socially con-
structed throughout the life course, influences various life domains, such as



Ageism in applying digital technology in healthcare 77

healthcare. Additionally, we suggest that the context of DT is a unique domain in
which ageism manifests and further influences how DT is used and adopted by
older adults. More specifically, we posit that the influence of ageism on use and
adoption of DT operates in two main manners. The first, through the stakehold-
ers involved in how DT is used, such as healthcare professionals who are at the
forefront of using healthcare DT with older adults, family members who often
provide support, designers who develop new DTs, and policymakers who often
architect the social-technological environment. Importantly, older adults them-
selves are also important stakeholders who are not only affected by ageism of oth-
ers, but might also hold self-ageist perspectives that influence how they use DT.
The second manner is through the design process of DT, which determines what
DTs are actually available, shaping our digital environment and further deter-
mining interactions between the different stakeholders. As in Peine and Neven’s
(2020) model, these two manners also interact and can possibly influence one
another. Stereotypes and images of older adults and DT that different stakehold-
ers involved in the design process hold are incorporated into the design of DT,
for example.

In the next section, we attempt to further demonstrate this connection between
ageism and use and adoption of DT by providing evidence from current studies.
To further illustrate this proposed theoretical model, we give several examples of
how ageism operates through these two ways.

Manifestations of ageism in the use and design of DT

Currently, literature drawing this direct line between ageism and DT is scarce.
Therefore, the examples hereafter mainly derive from our own work on iden-
tifying ageism in the use and design of DT, conducted as part of a Horizon
2020 Innovative Training and research Network (ITN) ‘Euroageism’,”> as well
as work of colleagues of the ‘Euroageism’ network and other recent studies. It is
not our intention to provide in-depth detail of each study but rather to provide an
overview of recent developments in the field of ageism and DT.

The stakeholder pathway

The manner in which DT is used can be influenced by the various stakeholders
involved (older adults, family members, healthcare professionals, designers of
DT, policymakers, etc.). This pathway relies significantly on learned and inter-
nalised stereotypes about age and technology. As previously discussed, such ste-
reotypes are communicated and internalised in our daily lives in the way we learn
about social roles and norms, for example, through the media. These internal-
ised stereotypes thereafter can be easily triggered in a way that is mostly implicit
(Levy and Banaji, 2002). Importantly, these stereotypes can unknowingly influ-
ence the way we think and our behaviour (Bargh, 1994). This can happen from the
slightest cue, such as merely presenting the word ‘old’.
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As we all age, every person is susceptible to experiencing ageism. However,
ageism is still somewhat socially accepted (Cuddy et al., 2005; Officer and de
la Fuente-Nuilez, 2018) and the probability of (at least explicitly) experiencing
ageism is higher than the probability of experiencing sexism or racism (Ayalon,
2014). The ‘easiness’ of expressing ageism is therefore not only implicit and
‘natural’, but it can often happen without the intention to do harm, or even with
good intentions (Abrams et al., 2011, Cary et al., 2017). This social norm, which
is also accepted by older adults themselves to some extent (e.g. indeed believing
that technology is for young people), may lead to a low perception of older adults’
abilities to use DT and perhaps to exclusion of using certain technologies.

Perspective of healthcare professionals

As an example, two studies by Mannheim et al. (2021) assessed the attitudes of
healthcare professionals (e.g. physiotherapists, speech therapists, and physicians)
towards older adults’ abilities to use DT and how ageism is related to these atti-
tudes. The first study presents the development of a scale to assess the attitudes
towards older adults’ abilities to use technology (ATOAUT). The scale comprised
ten items that assessed stereotypes (e.g. ‘Using digital technology is harder for
most older adults’) and prejudice (e.g. ‘One needs a lot of patience to explain
to an older adult how to use digital technologies’) towards older adults and DT.
Additionally, an indirect measure was developed in which participants read
vignettes describing healthcare DTs (e.g. rehabilitation app, smartwatch, virtual
personal assistant) and rated the probability that people from different age groups
could use them. Ageism was measured using the Fraboni ageism scale (Fraboni
et al., 1990). Negative attitudes towards older adults using DT (ATOAUT) corre-
lated with higher levels of ageism, and the belief that age is a barrier to the use of
DT. It was found that participants in this study rated adults from the age of 50 as
much less able to use healthcare-related DT compared to younger adults, possibly
suggesting that a ‘threshold’ (Kornadt and Rothermund, 2011) to what is consid-
ered old when it comes to DT can be as young as 50. Older age groups (65-79
and above 80) were ranked as even less able than the 50—64-year-old group. In the
second study by Mannheim et al. (2021), participants were randomly assigned to
rate the probability of a young person (25 year old), or an old person (75 year old),
to use healthcare DT. Old age salience in the beginning of the study was thereafter
found to moderate the correlation between negative attitudes towards older adults
using DT (ATOAUT) and ageism. More negative ATOAUT was correlated with
higher levels of ageism only for those participants who were initially asked to rate
the probability of an old person using health-related DT. This implies that merely
thinking about older adults can trigger bias in what we think about older adults’
abilities to use technology.

These findings raise some crucial and disturbing questions. If older adults
(even as young as 50) are perceived as much less capable of using health-
related technologies, do healthcare professionals equally offer technology-based
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treatments to older adults as they would to younger adults, as found with non-
technological treatments (Gewirtz-Meydan and Ayalon, 2017; Linden and Kurtz,
2009; Uncapher and Arean, 2000)? If professionals don’t believe that older adults
have the motivation or ability to learn how to use new DT, do professionals have
the patience to explain the use of such interventions, or do they only approach a
younger family member? Do these attitudes influence the design of DT if these
professionals participate in co-designing them?

Perspectives of older adults and designers of DT

The role of such intergenerational interactions between older adults, younger fam-
ily members, and professionals has been discussed as important determinants of
the use and adoption of DT (Luijkx et al., 2015; Peek et al., 2014). Such interac-
tion can be empowering and may have positive outcomes and increase use and
adoption. However, when stereotypes about older adults’ abilities to use DT
interfere, this can also lead to prejudice and emotional responses, such as anger
and impatience, and to discriminatory actions, such as avoiding explanations or
excluding older adults from participating in the process of acquiring technology
all together. A recent study by Mannheim et al. (2020) investigated focus groups
with community dwelling older adults who participated in co-designing DT as
part of a collaboration with a technological hub developing DT for older adults.
Five main themes were identified, revealing the perspectives of the participant
on how ageism influences the design process of DT and how older adults use it.
There were three themes generally related to the influence of ageism: (1) percep-
tions of technology in relation to age, (2) digital divide, accessibility, and willing-
ness to learn, (3) emotions and motivation. Two additional themes that directly
discuss the design process (4) ‘The Ultimate Partnership’ — the perceived role
of older adults in co-design, and (5) the experience of co-design will be shortly
elaborated on in the next section where we discuss the design pathway. Older
adults strongly emphasised the perception of age and intergenerational differences
in technology use as well as stereotypes and perceptions about ‘the third age’.
They often mentioned that while they are trying to close the (digital) gap, have
motivation to learn, and stay updated and relevant, they also have to deal with
how others (such as family members and the designers) view them as incompetent
and technologically stuck behind, and the influence this might have on their use
of DT or how it is designed.

Further, they emphasised how older people are often categorised (as younger
people often are) and considered as a homogeneous group. This can lead to a
misconception about older adults’ abilities, but more so, might lead designers or
policymakers to consult with older adults who have different needs than what a
DT or service intends to meet (e.g. using healthy independent older people for a
fall detection sensor system).

Nevertheless, the participants in Mannheim et al. (2020) also described
how internalised ageism and stereotypes can be generated by the older adults
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themselves and influence their motivation and actual use of DT. Mainly, they
described fear and anxiety from using DT, which has also been addressed by
others as technophobia (Nimrod, 2018). They also related these fears to shame,
of how they would be seen and treated by others due to lacking knowledge or
making mistakes with technology that would present them as weak or dependent
(Mannheim et al., 2020).

Indeed, internalised stereotypes about ageing and technology from older adults
themselves act as a pathway that influences the use and adoption of DT. In another
example, Kottl et al. (in progress) explored the narratives of 15 older adults, iden-
tified as ‘non-users’, on the use of everyday information and communication
technology. Internalised age stereotypes were discussed by the older adults in
relation to their subjective experiences of using DT and interacting with their
social environments about it. More so, they also related to negative feelings that
often emerge in relation to some DTs where use is associated with negative age
stereotypes and stigma. Similarly, (non)use of DT in everyday life, in a highly
digitalised environment, can influence one’s self-perception of ageing in the long
run (Kottl et al., 2020). Because peoples’ own perception of ageing can have
future implications for their health (Levy et al., 2002), it is important to promote
empowerment and education to age-friendly environments.

However, it is also important to consider that negative age stereotypes and
ageism in general, and not only DT related, can have detrimental implications on
the use of DT. Choi et al. (2020) found that negative self-perceptions of ageing,
as well as the general experience of age-based discrimination, may lead to lower
use of the Internet. Interestingly, this was found to differ according to gender,
with women more affected by negative self-perceptions of ageing and men more
affected by experienced age-based discrimination. Additional gender effects may
appear in different patterns of experiencing negative age stereotypes and techno-
phobia. For instance, Xi et al. (in progress) found that manipulating the framing
of intergenerational contact (close compared to distant) led to more negative self-
age stereotypes among men compared to women. Interestingly, these effects were
found by manipulating the framing of new DT as presented in advertisements.
This suggests that the design itself (and the way it is advertised) might elicit age-
ism and influence the usability of the DT, as also suggested by Peine and Neven
(2020).

The design pathway

Deriving their ideas from the field of science and technology studies (STS),
scholars such as the French philosopher Bruno Latour, Peine, and Neven (2020)
emphasise a ‘Latourian divide’ in which on one side are engineers, entrepreneurs,
and designers who are invested in the research and design of DT, and on the other
side social scientists who strive to understand the social aspects and lives of older
adults. Between these two, there is a gap in which the abilities of older adults,
their wants and needs, and the way that older adults interact with these DTs are
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often missed. As previously discussed, age-tech or gerontechnologies (technolo-
gies focusing on older adults) are often designed based on the implicit association
between being old and needing care (Peine and Neven, 2019), and hence focus
primarily on care and healthcare.

Due to ageism, older adults are often excluded from the process research and
design of DT (Mannheim et al., 2019). However, any form of inclusion of older
adults does not mean that the process of design is ‘ageist-free’. In a current scop-
ing review, Mannheim et al. (in progress) aim to understand how older adults
are actually involved in co-design. Papers on co-designing DT with older adults,
found in seven databases (Pubmed, CINAHL, ACM Digital library, Ageline, Web
of Science, PsycINFO, and Co-design journal) were screened. From 1,128 stud-
ies, 70 eligible studies were identified during a peer-reviewed selection process.
Nineteen studies were excluded due to explicitly excluding (in fact discriminat-
ing) older people from the design process. Interestingly, 37 studies were excluded
as the DTs were not actually designed with older adults. Rather, older adults were
found to be often involved in the last stage of design, namely the evaluation phase
of an already developed prototype, where the ability of older adults to actually
influence the design and use is limited. The majority of the included papers indeed
focused on healthcare DTs and generally discussed challenges of ageing in rela-
tion to chronic conditions, frailty, and independence. Ageism was found to be a
latent variable within the design process, reflected in the (late) phase and type of
(minimal) involvement in the design process, ageist descriptions, ways of incor-
porating feedback, and use of unrepresentative sampling. Interestingly, though
not many studies reported co-design processes in which older adults are involved
throughout the whole design process, many studies mentioned the importance of
involving older adult end-users in order to design DTs that match their wants and
needs and increase acceptability.

From the perspective of older adults who participated in co-designing DTs
(Mannheim et al., 2020), it was clearly described that the ideal form of involve-
ment in the design process should be from the beginning and throughout the
whole process, in a way that can assure that the DTs designed are relevant and
avoid wasting money on unneeded and unused DTs. The ‘ultimate partnership’, as
they described it, implied that their involvement is more than just participants in a
study, but rather experienced advisors and partners whose opinions should influ-
ence the design of the final product. Additionally, participants linked between
the experience of ‘partnership’ and involvement in the design process and their
evaluation of the probability that the designed DT would fit their needs and actu-
ally be used.

Conclusions and implications of DT-related ageism

When scoping the literature about research and development around ageing and
DT, it is clear that the main focus has been on a specific aspect of ageing, namely
living independently, with an emphasis on the need for care. As illustrated in the
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previous sections, research has focused on how to enhance the use of these DTs.
The main attention of many of these studies was on the older adults themselves:
their abilities, socio-economic background, and assessing negative (as opposed
to positive) attitudes towards DT as determinants of use and adoption. However,
recent studies (Choi et al., 2020; Kéttl et al., 2020, n.d.; Mannheim et al., 2019,
2020, 2021, n.d.; Xi et al., n.d.) have started to point to an alternative prospect of
understanding the use of DT by older adults. Specifically, we have identified that
there is a gap between what is designed and what older adults actually need and
want. More importantly, different forms of ageism might be a major influencing
factor on what and how DTs are designed, how intergenerational communication
about DT is, and how they are actually used by older adults. This means that the
psychological process of stereotyping and prejudice about ageing that influence
younger, as well as older, adults might be the dominant factor that determines
inclusion of older adults in the design process, discrimination in DT-based treat-
ments, and perhaps also older adults’ own decisions to not use DT. This leads to
several implications for research, practice, policy, and design of DT.

Implications for practice in healthcare

The literature presented in this chapter, and specifically the example of Mannheim
et al. (2021), on attitudes of healthcare professionals towards older adults’ use
of DT raises the concern that DT-based ageism might lead to discrimination in
the way older adults receive (or don’t receive) treatments that involve DT, as
found with non-technological treatments (Gewirtz-Meydan and Ayalon, 2017;
Linden and Kurtz, 2009; Uncapher and Arean, 2000). Healthcare professionals
were found to have highly negative attitudes towards the technological abilities of
older adults. This might be due to the fact that healthcare professionals are mainly
exposed to older adults who are ill or suffer from chronic conditions (Thornicroft
et al., 2007; Jones et al., 2008). However, since most DTs for older adults focus
on care and healthcare, there is a real concern as to how effectively these new
developments can be implemented.

Activation of stereotypes often occurs with low (or no) awareness (Bargh,
1994). However, controllability of repercussions and discriminatory aspects can
develop through acquiring knowledge that contradicts stereotypes, social interac-
tion, and belief-based learning processes (Peters and Gawronski, 2011; Gawronski
et al., 2008). Focusing on positive interactions (Corrigan et al., 2012) and pro-
viding pedagogical training might offer positive outcomes in reducing ageism in
healthcare (Chonody, 2015). Nevertheless, such training of healthcare profession-
als is still lacking in curriculums and the esteem of working with older patients is
still low (Kydd et al., 2014). Education has recently been suggested in the global
report on ageism (WHO, 2021) as one of the preferred strategies to overcome
ageism, together with intergenerational contact interventions. Further, combin-
ing these two strategies seems to provide the most effective outcome (Burnes
etal., 2019). We therefore suggest that training should focus on learning about the
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diversity of older adults and raise awareness of how age-based stereotypes might
affect our behaviour. In addition, as healthcare professionals are at the forefront
of using DT with older adults, specific training could be developed to provide
healthcare professionals with tools on how to communicate, train, and empower
older adults to use healthcare DT.

Implications for the design of DT

There is an increasing call to involve older adults in the design of DT in order to
increase usability and acceptance (Gustafson Jr et al., 2016; Hakobyan et al., 2015;
Hong et al., 2014; Howes et al., 2019). However, through our conceptualisation of
how ageism might influence the design process and the stakeholders involved, we
identify three main problems in doing so. First, excluding people from research
and design because of their age is still a socially and ethically acceptable practice
(Mannheim et al., 2019). Second, when older adults are involved in the design
process, these are often superficial interactions mainly applied in an evalua-
tion phase when possible changes or influence on the design process is mini-
mal. Finally, there is often bias towards including older adults who are relatively
young, independent, and from higher socio-economical class (see also Chapter 3).

Participatory design, co-design, and co-creation methods are increasingly
gaining attention as preferred ways of involving the end-users in the design pro-
cess. ‘The ultimate partnership’, as participants in one of our studies referred to
(Mannheim et al., 2020), should be involving older adults from the very initial
stages of the design, before the advanced stages where few changes are made.
We have found that older adults are highly motivated to participate and contrib-
ute. More importantly, they bring vast experience to the design process, which is
both professional and life experience of people who have seen and experienced
numerous technological developments throughout their lifetime. Older adults are
also much more likely to understand the needs of their age group. However, in
order for design to be inclusive, there is a need to involve a diverse group of older
adults, and also involve those relevant to the DT being developed (e.g. a falls pre-
vention app should be developed with older adults at risk for falling, and not just
any person above the age of 65).

Implications for research and policy

Further inquiry and empirical research are needed to fully understand the role of
ageism in the use and design of DT. In this chapter, we mainly focused on the
stereotypical and prejudicial aspects of ageism. However, further examination of
the discrimination aspect of ageism in the use of DT in healthcare and of other
stakeholders such as designers and policymakers is needed. As indicated, implicit
and self-directed ageism (Levy and Banaji, 2002) is a strong mechanism and often
happens without awareness from the person. Investigating older adults’ own atti-
tudes can provide important insights on ageism as a potential barrier to DT use,
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which could lead to campaigns and interventions dealing with self-ageism and
aiming for empowerment and age-friendly societies. Nevertheless, communica-
tion between healthcare professionals, designers, and older adults is often charac-
terised by indirect expressions of ageism such as patronising speech (Abrams et al.,
2011), ‘elder talk’ (Nussbaum et al., 2005), or other non-verbal communications
(Ambady et al., 2002). This, in turn, might also trigger self-ageism. Therefore,
it is also important to observe the reciprocal nature of the interaction between
older adults and others in order to realise the manifestations of DT-related age-
ism. More research is also needed in order to broaden the understanding of gender
differences that occur in self-perceptions of age-related DT ability and influences
of intergenerational contact. Finally, it could be useful to quantitatively examine
ageism in relation to other well-known determinants of acceptance, namely ease
of use and perceived benefit.

Policy and law can play an important role in combating ageism (Officer and
de la Fuente-Nuiez, 2018; WHO, 2021). This can be done by ensuring that het-
erogeneous groups of people of all ages are included in the design process. Policy
should aim for age-inclusiveness in both research and the media. Finally, there
needs to be a change from the fixation of DT finding solutions, mainly for health-
care issues, to a broader array of DTs that reflect the actual needs and wants of
older adults and strive for inclusion of older adults in the way DTs are designed
and used.

Notes

1 https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do

2 Euroageism is a multidisciplinary research network, with a focus on innovative aspects
of research on ageism and with the goal of promoting evidence-based policy in the
field. For more information on the activity and publications of the ‘Euroageism’ ITN,
see https://euroageism.eu/.
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