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Chapter 13
Receiving Care Through Digital Health 
Technologies: Drivers and Implications 
of Old-Age Digital Health Exclusion

Arianna Poli, Ioannis Kostakis, and Francesco Barbabella

13.1  Introduction

We are living in a world undergoing comprehensive digitalisation. Services, behav-
iours and lifestyles are deeply influenced by the availability and exploitation of digi-
tal technologies in most of the spheres of life, such as interpersonal communication, 
commerce, and public services (OECD 2016, 2017). The continual development 
and refinement of sophisticated, connected and ubiquitous digital technologies have 
opened the door for a revolution of how most services are conceived, designed and 
delivered to populations, including older people (Schnoll 2014; Olsson et al. 2017).

Digital technologies are conceived within this chapter as those devices, such as 
smartphones, tablets, wearable devices, sensors and computers, which allow users 
to perform different kinds of activities mainly by connecting to the Internet (Lupton 
2014). ‘Digital health technologies’ is a broader concept which refers to the applica-
tion of digital technologies to the health systems, for example, to the following 
services: electronic health records (EHRs) and personalised health records (PHRs); 
ePrescriptions; remote consultation, monitoring and care services (e.g. telehealth, 
telemedicine); mobile health (mHealth) solutions for self-management of health, 
chronic conditions and physical activity (e.g. mobile apps, smartwatches, 
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smart-wristbands); and health data analytics for clinical decision support systems 
(DSSs) (Bennett and Glasgow 2009; Barbabella et al. 2017; Sixsmith et al. 2017; 
World Health Organization 2017). In this chapter we focus on direct end-user tech-
nologies, based on the classification suggested by Weiss and colleagues (Weiss et al. 
2018), targeting digital health. Direct end-user technologies are expected to be used 
by everyone, and thus by older people, for purposes of diagnosis, treatment, (self-) 
care, and communication with health and care professionals.

Health services are increasingly digitally-based in many European countries 
(Kummervold et al. 2008; European Commission 2018; Heart and Kalderon 2013), 
with direct effects on the behaviours of all patients and users. National and European 
policies promote and sustain such a trend, as the incorporation of digital health 
technologies is seen as a good strategy for improving the accessibility, quality and 
efficiency of current health systems which are challenged by an increased demand 
for care from an increasingly diverse and ageing population (Helbig et al. 2009; 
World Health Organization 2017; European Commission 2018).

It should be noted that digital health services are often, but not necessarily, linked 
to traditional health care providers. Usually these services are based on a health care 
infrastructure which consists of physical facilities and equipment, health profes-
sionals, patient information and further resources, which provide these digital health 
services with appropriate information, content and professional relationships with 
patients. For instance, telehealth services require (passive or active) remote moni-
toring by health professionals of an individual’s condition and activity, and enable 
an interaction between the two (via connected devices or other equipment). Another 
possibility is that the digital health service is provided via a (quasi-) autonomous 
solution, i.e. an application or device that is used only by the patient without direct 
monitoring or correspondence with other health care staff. For instance, mHealth 
applications usually enable self-care for end users by providing notifications, 
reminders and advice on health status, lifestyle (e.g. diet, sleep) and physical exer-
cise, on the basis of data reported manually or recorded automatically by the sys-
tem. In this case, the digital health solution may or may be not connected to a 
specific health care facility within the framework of traditional health services.

Older people are one of the main user groups of health services (Robinson et al. 
2015; Terraneo 2015), but also less likely to be engaged with these technologies 
(Peacock and Künemund 2007; Heart and Kalderon 2013; OECD 2017; König et al. 
2018). Digital health technologies can improve the care of older people and its 
organisation, but also set some challenges with regards to old-age exclusion (Heart 
and Kalderon 2013; Czaja 2017; Olsson et al. 2017). The digital unpreparedness 
which characterises the circumstances of some older people can expose them to a 
higher risk of exclusion from the health services domain (Peacock and Künemund 
2007). Hence, it is crucial to improve what is a limited understanding of the mecha-
nisms of old-age digital health exclusion.

Despite the relevance and urgency of this topic, research in the field has not yet 
produced a coherent and systematic discussion of old-age digital health exclusion 
(Van Regenmortel et al. 2016; Van Regenmortel et al. 2018). The aim of this chapter 
is to conceptualise and discuss this phenomenon, contributing to a systematisation 
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of the discourse in this area. The key research question addressed by this work is: 
what are the mechanisms, causes and implications of old-age digital health 
exclusion?

For this purpose, we adopt a definition of social exclusion in old-age as opera-
tionalised by Walsh et al. (2017), who adapted the classical definition by Levitas 
et al. (2007). Old-age digital health exclusion is considered indeed as a mechanism 
initiated by a lack or denial of health rights, resources, goods and services, which 
impacts health and social well-being of older people, as well as societal equity and 
cohesion [see Walsh et al. this volume for a more extensive discussion].

The chapter is structured in three main parts. First, the main causes of old-age 
digital health exclusion are defined and discussed according to structural, environ-
mental, individual and socio-technical drivers. Second, the major implications for 
exclusion of older people are analysed in the context of a digital society. Third, we 
develop and describe a conceptual framework illustrating the process of old-age 
digital health exclusion. Finally, key issues, risks and challenges are addressed in 
relation to the current state and projected future progress on digital technologies.

13.2  Drivers of Old-Age Digital Health Exclusion

Research offers evidence that old-age exclusion in the field of digital health is based 
on complex social mechanisms, which mainly rely on four types of drivers and their 
combinations: (1) structural drivers, which include social norms, values and dis-
courses, as influenced by policies and market evolution; (2) environmental drivers, 
such as the physical contexts where communities and older people live; (3) indi-
vidual drivers, concerning personal, social and economic characteristics of older 
people (Helsper and Reaisdorf 2016; Olsson et al. 2017), as well as their awareness 
of, interest in and willingness to use digital technologies (Siren and Knudsen 2017); 
and (4) socio-technical drivers, which include the design, development and evalua-
tion of digital health technologies, which may intrinsically facilitate or limit digital 
use (Fisk et al. 2009).

The first three types of drivers are factors which are well-known in old-age 
exclusion research (Scharf and Keating 2012), whereas the fourth  – the socio- 
technical drivers – is a necessary complement to include and consider the actual 
object of technology and the interaction between it and older individuals.

13.2.1  Structural Drivers

By reallocating resources, directing investments and conveying social norms and 
values, policy and the market – and their interaction – influence inclusion-exclusion 
dynamics and individuals’ life chances. In the context of promoting digital health, 
structural factors can redefine the ways in which older individuals have or do not 
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have access to health and care and, thus, determine the prerequisites for benefitting 
from such services. Old-age exclusion from health services can result from a mis-
match between prerequisites that are structurally defined and the resources on which 
an individual can count.

Digitalisation in the health sector has been largely promoted by European and 
national policies as a way to enhance health systems and make them more sustain-
able (European Commission 2018). Although the use of digital health services holds 
potential (Czaja 2017; Lindeman 2017), such policies introduce a deterministic 
view about the impact of a digital shift in the health sector – which relates to the 
concept of ‘techtopia’ (Turner 2010). As described by Peine (2019), policy dis-
course has mostly stressed the need to establish a ‘technification of later life’, which 
is meant to solve most issues of ageing societies. Within this perspective, digital 
health is promoted as an opportunity for users to be more in control of their own 
health, to receive more personalised care and to benefit from more accessible and 
efficient health systems (Lupton 2013; European Commission 2018).

However, such positive policy discourse seldom considers existing challenges 
for digital-based service provision for older people. Political action is lacking with 
regards to systematic investment in digitally-driven health systems, training of care 
professionals on how to deal with this digital shift, and improving technological 
infrastructure (Bennett and Glasgow 2009; Barbabella et al. 2017; Sixsmith et al. 
2017; World Health Organization 2017). Moreover, limited attention is given to the 
digital inequalities which largely exist among older people. This reduces the efforts 
to ensure that the new services based on digital health technologies are inclusive, 
and that alternative services are provided where appropriate.

Positive discourse about ageing and new technologies are also market driven. 
The digital health solutions market has identified older people as a large consumer 
group to be targeted and as an opportunity for investment (Mostaghel 2016). Overall, 
the global digital health market is expected to grow from 140 to 380 billion USD in 
the period 2018–2024 (Capgemini 2018). Important technological advancements 
with the potential for improving health service provision are introduced, but it is 
crucial that market dynamics are not prioritised over individuals’ needs and interests.

13.2.2  Environmental Drivers

The physical environment, be it the immediate home or wider community environ-
ment, is a key element in facilitating or preventing inclusion of older people 
(Mahmood and Keating 2012; see also section V, this volume). The appropriateness 
of places, transportation and services can support individuals’ empowerment and 
participation. Two environmental drivers, linked to structural elements, are central 
to hindering the use of digital health technologies.

First, poor technological infrastructures generally constitute a major barrier to 
the access and use of digital services (König et al. 2018). Connectivity issues, which 
often characterise rural areas, are an example of a common limitation in 
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infrastructure which limit the internet access in private and public spaces and reduce 
opportunities to access digital health services through digital health technologies 
(Berner et al. 2014; Salemink et al. 2017). In those areas where the poor connectiv-
ity combines with the lower socio-economic status of rural dwelling older individu-
als, the lower use of digital services is even more pronounced (Berner et al. 2014).

Second, the compatibility of digital health technologies with existing health care 
facilities is another key factor influencing social exclusion (Ross et al. 2016). Many 
local health systems and care organisations in Europe are progressively investing in 
and implementing solutions based on digital technologies, for example telehealth. 
Yet, these developments amidst great challenges and barriers that are often related 
to interoperability issues, lack of digital skills of or resistance by health profession-
als, unclear regulatory frameworks, and scarce financial resources (Bennett and 
Glasgow 2009; World Health Organization 2016; Barbabella et al. 2017; Sixsmith 
et al. 2017; World Health Organization 2017; Melchiorre et al. 2018a).

13.2.3  Individual Drivers

Individual drivers consist of those individual characteristics which make an older 
person more vulnerable to exclusion from digital health technologies. Several stud-
ies have investigated what predicts the use, non-use and low-use of digital technolo-
gies. Older people with lower levels of education and lower income are less likely 
to be digitally engaged, and more likely to have lower digital skills and perform a 
more limited range of activities when using digital technologies (Hunsaker and 
Hargittai 2018). Older people living alone are less likely to be digital users, presum-
ably because of the lack, or absence, of help from family members or a partner in 
using new technologies (Friemel 2016). However, other studies found that living 
with children does not necessarily improve older people’s digital engagement and 
digital skills, but rather it mostly increases the availability of digital technologies at 
home (Eynon and Helsper 2015).

Health status was found to be a relevant predictor, and both physical and cogni-
tive impairments reduce the use of digital technologies among older people 
(Hunsaker and Hargittai 2018; Czaja et al. 2019). Overall, older people who are 
non-users are more likely to show a lack of motivation and interest in using digital 
technologies (Friemel 2016) and tend to report a lower perceived usefulness of new 
technologies, higher anxiety and lower self-efficacy regarding the use of digital 
technologies compared to their counterparts who are digitally-engaged (Czaja et al. 
2006). Finally, the non-use of digital technologies, including digital health tech-
nologies can be also determined by individual preferences and choice (Wyatt 2003).
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13.2.4  Socio-Technical Factors

The progressive introduction and rapid evolution of digital health technologies 
bring an additional level of complexity to the dynamics of old-age digital health 
exclusion. This relates to the characteristics of the technology itself and interactions 
(enabled or possible) with end-users. It also refers to the socio-material constitution 
of old-age (Peine et al. 2015; Peine 2019), as old-age is becoming increasingly per-
meated by digital objects and because major changes are occurring in older people’s 
perceptions and experiences of technology in daily life.

In concrete terms, digital health technologies should facilitate interaction 
between technological objects and older users. Two main factors may contribute to 
exclusion of older people in this respect, leading to biased research and develop-
ment (R&D) activity, selective implementation of digital health services, and lim-
ited opportunities for older people or groups with certain characteristics to use new 
technologies.

First, the paternalist design of technology can limit the choice and liberty of 
older people to decide how to use the digital health solution. Science and technol-
ogy studies (STS) have been researching how technological objects are conceived, 
shaped and produced by designers and developers. In this sense, they try to imagine 
future users and inscribe a limited set of features and usage patterns within the 
socio-technical object (Akrich 1995). This means that, by default, any digital tech-
nology already offers a pre-fixed ‘script’ to end-users, which can be followed (ide-
ally) or broken (non-desirable). In the case of older users, a design paternalism is 
usually imposed by technologies themselves (Peine 2019), as they embed certain 
ideas, visions and social roles of older individuals within technology. In this sense, 
older people would not be free to explore other uses, nor to learn by doing, failing 
and retrying.

Second, digitised service interfaces are often designed with a ‘healthy’ and 
‘active’ person (user) in mind. There is growing concern that some groups of older 
people (typically the most disadvantaged) are systematically excluded from studies 
conducted within the field of digital health solutions. The oldest old, those with 
lower educational attainment, those with low digital skills and those with low famil-
iarity with new technologies are more likely to be underrepresented in this kind of 
research, and hence their needs, attitudes and preferences are less often acknowl-
edged and addressed in the design, development and evaluation process (Fisk et al. 
2009; Poli et al. 2019).
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13.3  Implications – Why Old-Age Digital Health 
Exclusion Matters

Old-age digital health exclusion has several significant implications at an individ-
ual, organisational and societal level. At an individual level, it leads to an increased 
risk of exclusion from access to health services which, in turn, can result in poorer 
individual health outcomes (Terraneo 2015). Indeed, if access to health services 
primarily depends on the use of digital health technologies, the health and care 
needs of older people who are non-users or low-users, either by choice or as a result 
of structural, environmental and individual circumstances, will not be fully 
addressed (Olsson et al. 2017) and can lead to the worsening of some older people’s 
health. In addition, the feeling of not being able to benefit from available services 
provided by digital means can generate a sense of social exclusion, especially 
among those who perceive those services as useful (Seifert et al. 2018). On the other 
hand, the lack of availability of services based on digital health technologies in 
deprived areas (rural, mountain or remote areas) forces older adults to exploit 
directly administered health care resources, if available, which in turn can mean 
enduring significant travelling time and stress arising from difficulties in access [see 
Cholat and Daconto, this section].

Given that older people are one of the main user groups of health services 
(Tavares and Zantomio 2017) and are more likely to face challenges in accessing 
and using digital technologies, the growing allocation of resources into digital 
health provision might be less efficient than expected (Helbig et al. 2009). Previous 
studies found that e-government initiatives failed due to, among others, the limited 
adoption of the services and the return to the traditional services by many citizens 
(Janssen et al. 2013; Anthopoulos et al. 2016).

Moreover, if those older people who are less likely to use digital health technolo-
gies are also those who are most in need of care, the digital shift in health service 
provision can contribute to widening old-age inequalities (Robinson et al. 2015). 
Older people who have access and those who do not become increasingly dissimilar 
(Robinson et al. 2015). The former get more opportunities to address their health 
and care needs and possibly achieve better health outcomes; the latter are either 
prevented from accessing health services, if new services based on digital health 
technologies have replaced traditional variations, or have to choose among a more 
limited range of service options. Hence, some older people may benefit greatly from 
the incorporation of digital health technologies, but some others are at risk of being 
disadvantaged (Heart and Kalderon 2013).
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13.4  Conclusion: Towards a Conceptual Framework 
on Old- Age Digital Exclusion

Health care provision in Europe is increasingly characterised by digital health. The 
use of digital health technologies has been promoted at European and national lev-
els as a strategy for tackling the challenges facing health care systems (European 
Commission 2018) by a population which is ageing and increasingly more hetero-
geneous (Phillipson 2013). Digital health technologies are described as a way to 
make health care provision more efficient and sustainable, while guaranteeing good 
quality, equity and inclusiveness of services (European Commission 2018). Older 
people are expected to use such new digital-based services in order to address health 
and care needs (Helbig et al. 2009).

In general terms, the transition from traditional to digitised services can lead to 
new forms of digital health exclusion for older individuals (Helsper and Reaisdorf 
2016; Olsson et al. 2017). The analysis of these mechanisms in relation to digital 
health should be framed within the more general concept of old-age social exclu-
sion, as defined by Walsh et al. (2017) – see also Walsh et al. this volume.

By adopting this view, old-age digital health exclusion can be defined as a pro-
cess in which older people are prevented, or limit themselves, from using digital 
health technologies and from benefitting fully from their use, due to a lack, or 
denial, of health rights, resources, goods and services.

On the basis of these dynamics, we present a conceptual framework which 
describes the process of old-age digital health exclusion in Fig. 13.1. We identify four 
types of drivers of old-age digital health exclusion, namely structural, environmental, 
individual and socio-technical, which combine and intersect with each other to 

Fig. 13.1 A conceptual framework of old-age digital health exclusion
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increase the vulnerability of older people to exclusion from health services. Structural, 
environmental and socio-technical drivers impact directly on digital health exclusion 
and are primarily only modifiable by organisational and high-level actors (e.g. policy 
makers, market players). Individual drivers influence the older person’s preferences, 
capacities and behaviours towards digital health technologies, in accordance with 
their own will and social expectations. As a result of these multilevel and multifac-
eted drivers, implications of exclusion can be identified at individual, organisational 
and societal levels. Furthermore, older people’s willingness to engage with digital 
technologies cannot be taken for granted. Non-use of digital technologies and, thus, 
of digital health services, can reflect individual decisions (Wyatt 2003).

The use of digital technologies and digital-based services should be promoted, 
explained and sustained by relevant institutional actors (Siren and Knudsen 2017). 
However, it is worth questioning how far digital health can be pursued and whether 
or not digital health can be the only option available for older people. The increased 
vulnerability of older people in relation to digital health must be addressed with 
research and policies aimed at disenabling drivers of social exclusion and making 
services based on digital technologies more inclusive. Research on digital health 
needs to have a stronger focus on the inclusiveness of digital health technologies. 
Older people should be involved in the studies which conduct design and evalua-
tions of digital health technologies that are relevant to them (Östlund 2015). It is 
especially relevant that participation of older people in evaluations of digital tech-
nologies is not selective, and that study participants reflect the full heterogeneity of 
the target populations (Merkel and Kucharski 2018; Poli et al. 2019; Allemann and 
Poli 2020; Poli et al. 2020). Policies, in turn, should go beyond the mere promotion 
of digital health by actively shaping and impacting on key barriers and factors pre-
venting full opportunities for older users (Melchiorre et al. 2018b). By doing so, the 
potential of digital health can be better exploited, and can actually contribute to 
enhancing current health care provision, for example, by reaching older people in 
underserved areas or by improving the care provided to people with complex condi-
tions (Barbabella et al. 2017).

Digital health technologies can have exclusionary and inequality effects on older 
people (Poli et al. 2019; Poli et al. 2020). Such effects must represent a major con-
cern for research, policy and practice, as digital health technologies are increasingly 
utilized in health systems and evolve rapidly. It is crucial to identify and address the 
mechanisms generating these exclusions and inequalities in order to turn digital 
health technologies into an available, relevant and impactful opportunity for most 
older adults, thus achieving inclusive digital ageing societies.

Editors’ Postscript

Please note, like other contributions to this book, this chapter was written before the 
COVID-19 pandemic of 2020. The book’s introductory chapter (Chap. 1) and con-
clusion (Chap. 34) consider some of the key ways in which the pandemic relates to 
issues concerning social exclusion and ageing.
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