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ABSTRACT

The use of digital technologies in the health sector is changing the way healthcare services are delivered, and how people manage
their health. Digital health has the potential to positively impact health outcomes by improving the continuity, comfort, and celerity
of healthcare processes, increasing access to healthcare services and information and therefore improving the quality of
healthcare. However, digital health also carries the risk of generating and/or exacerbating health inequalities within vulnerable
populations who have limited access or use of digital technologies and/or who have low levels of digital health literacy. This
situation is common among older adults. In Portugal, according to Instituto Nacional de Estatistica, in 2024, 39,7% of adults aged
65 to 74 did not use any equipment or systems connected to the internet. As older adults tend to rely more on healthcare, reduced
adoption of digital technologies and insufficient knowledge or skills to use these technologies for health-related purposes may
result in limited access to the benefits of digital transformation in healthcare, leading to their exclusion from this transformation.
It is therefore fundamental to promote digital health literacy among the older population. However, to promote good levels of
digital health literacy it is necessary to address existing inequalities in terms of digital access, skills and uses, considering the role
played by sociodemographic factors other than age, such as socioeconomic status and education levels, in creating and reinforcing
digital health inequalities. This essay aims to explore the challenges faced by older adults in Portugal in the digital age in terms of
health. By overviewing the long-standing debate on the challenges and opportunities brought by Information and Communication
Technologies (ICTs), we argue that to address low levels of digital health literacy among said population, it is crucial to address
broader digital inequalities.

KEYWORDS

Older adults, digital transformation, digital health technology, digital health literacy, digital health equity

1. INTRODUCTION

The digital transformation in the health sector, which refers to the rapid development of digital technologies and their
use in healthcare, has changed and will continue to change the way healthcare services are provided. From electronic
medical records and online appointments to portable medical devices, digital technologies bring numerous benefits to
healthcare services, and to healthcare professionals and healthcare users, via digital technology (Marques & Ferreira,
2020). However, to effectively use and benefit from these technologies for health-related purposes, people need to
have specific knowledge and skills. Digital health literacy knowledge and skills go beyond competences encompassed
by the concept of health literacy, namely traditional literacy competences, needed to access, understand and evaluate
health information and to, based on that information, make decisions about one’s health (Espanha et. al, 2015). Digital
health literacy, in addition to traditional literacy skills, also requires competences in using digital technologies to access
and evaluate health information and based on that, address health-related problems (Smith & Magnani, 2019).
Considering the complexity of competences required, if digital health is to become the standard in healthcare services,
it is necessary to ensure that all citizens can keep up with these innovations.
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Older adults, whose digital skills (Lapa & Vieira, 2019) and health literacy levels (Espanha & Avila, 2016) tend to be
lower compared to younger age-groups, are especially at risk of exclusion from the digital transformation in health.
Since older adults tend to be more reliant on healthcare, it is necessary to uncover the underlying causes and act on
these inequalities. This essay, written in the scope of Time-To-Engage (LCF/PR/SR23/57000012), a project funded by
the Social Observatory of the Spanish Foundation “La Caixa” and the Portuguese Foundation for Science and
Technology (https://ciencia.iscte-iul.pt/projects/intentions-and-behaviours-of-using-digital-health-technology-by-

older-adults-collaborative-research/1960), aims to explore the challenges posed by the digital age to older adults and

how low levels of digital health literacy are connected to broader digital inequalities. Drawing on the long-standing
debate on the challenges and opportunities brought by Information and Communication Technologies (ICTs), we argue
that digital knowledge and skills are essential for digital health literacy. Therefore, to address the problem of low levels
of digital health literacy among the population in question, and to achieve digital health equity, it is crucial to address
the digital divide. We also reflect on the opportunities and challenges of the digital transformation in health for older
adults, whose limited access and use of digital technologies and low levels of digital health literacy may result in limited
access to the benefits of digital health, leading to their exclusion from this transformation.

2. DIGITAL HEALTH: CHALLENGES AND OPPORTUNITIES

2.1. Digital Health and the Digital Divide

As digital technologies are increasingly used to deliver healthcare services, digital health has been receiving growing
attention in research across disciplines, such as Psychology, Education, and Sociology. Although the concept of digital
health has been around for more than two decades, there is no consensus on the definition. As technology and its
application to healthcare is evolving, the definition has also been evolving. Based on a systematic review of digital
health definitions, Fatehi at al. (2020) propose that digital health is about “the proper use of technology for improving
the health and wellbeing of people at individual and population levels, as well as enhancing the care of patients through
intelligent processing of clinical and genetic data” (p. 71). Much of the interest in digital health strives from its potential
to have positive impacts in health outcomes, by improving healthcare services delivery (OECD, 2019). As the use of
digital health technologies has some undeniable opportunities for better healthcare, such as increased access to
information, improved communication between healthcare users and healthcare professionals, as well as more
personalized plans, it also carries the risk of creating and/or deepening existing digital inequalities. For example,
technology can be a barrier if it limits access to individuals who lack the knowledge, skills or motivation to use them
efficiently.

The debate over the opportunities versus the challenges brought by the dissemination of Information and
Communication Technologies (ICTs is not a new one. The concept of Digital Divide emerged in the 1990s (van Dijk,
2005) and initially focused on access. Access, described as physical access to equipment and connection to the internet,
was related to sociodemographic characteristics, such as income, level of education, age, gender and race, and to the
availability, accessibility and affordability of technology options on the market (Van Dijk, 2017). The concept of digital
divide has since evolved, conveying other issues related to the digital transformation, such as operational, formal,
information and strategic skills for using the internet, and a reconceptualization of access to the full appropriation of
technology (Van Dijk, 2017). A broader definition of access includes various stages to the full process of appropriation
of technology, such as motivation and attitude, which precede physical access, competences needed for access and
types of usage. Additionally, there is an emphasis on access to ICT as a continuous process evolving alongside
technological innovations and market changes. The term second-level divide refers to the digital skills that users
possess, which is correlated with the first-level divide (inequalities in access) and with differences in ICT use. The level
of digital skills interferes with the ability to have positive results from the use of digital technologies. Thus, differences
in uses and the results people obtain from the use of digital technologies are a third-level divide (Ragnedda et. al,
2017). Together the three-levels make the bigger picture of inequalities in the digital age.
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In the context of the digital transformation in healthcare, where digital knowledge and skills play an important role,
the second-level divide is especially concerning. The knowledge and skills required to benefit from digital health have
been referred to as Digital Health Literacy (Norman & Skinner, 2006). Digital Health Literacy is measured through the
ability to find, understand and use available health related information (Levin-Zamir et al., 2021). These sources can
be the Internet and mobile or other technological devices, and include digital health records, online video
appointments, and health-related applications. Digital Health Literacy is, thus, an extension of health literacy in the
context of technology (Dunn & Hazzard, 2019). In this context, digital health literacy depends greatly on digital literacy
(Souza et al., 2022). Digital or internet skills, according to van Deursen and van Dijk (2009, 2010, 2014), include: (1)
operational skills, that is, basic skills in using the internet; (2) formal internet skills, which refers to navigation and
orientation skills; (3) information internet skills, concerning the ability to fulfil information needs; (4) strategic internet
skills, that is, the ability to use the internet to achieve goals; (5) communication and content creation skills.

Considering the impact of digital health literacy levels on health accessibility, adhesion to healthcare services, social
participation, the exercise of civil rights in relation to health, health monitoring and knowledge about health resources
and services, the digital divide constitutes a barrier to individual well-being and life quality (Souza et. al, 2022).
Therefore, to address low levels of digital health literacy it is necessary to address questions related to digital access,
uses and skills. Age, along with other socioeconomic and demographic factors, such as socioeconomic status and
education levels, sex, geographical location and health status influence the digital divide. The same can be applied to
levels of digital health literacy (Estrela et. al, 2022). Hence, to tackle the problem of digital health literacy levels it is
important to address not only questions related to digital access, skills and uses, but also how it is influenced by
sociodemographic and other factors.

2.2 Challenges and Opportunities for Older Adults in Portugal

In the context of a growing population of older adults and of public healthcare systems’ difficulties in addressing age-
related issues, digital health solutions offer great potential for improving healthcare services quality and efficiency. By
enhancing users’ involvement in their health management through digital health tools, such as mobile apps, wearable
devices and patient portals, digital health has the potential to alleviate pressures on healthcare systems and improve
access to care (OECD, 2024). Furthermore, integrating digital health technologies in preventive strategies can also
improve healthcare solutions for older adults. For example, the use of wearable and health apps, allowing for real-time
health data collection, can assist in preventive care, disease management and providing personalized health solutions,
while telemedicine and remote monitoring technologies can expand healthcare accessibility to older adults who reside
in remote or rural locations or who have reduced mobility (Daniels & Bonnechere, 2024). However, as discussed above,
a proper use of digital health technologies that enables users to collect benefits from its use, depends on good levels
of digital health literacy, which depend greatly on digital literacy levels.

Digital inequalities in terms of digital access, skills and uses largely remain and are partially explained by
sociodemographic variables, such as age, sex, socioeconomic status and education levels, and geographical location.
In Portugal, although adoption and use of digital technologies by older adults has been growing, these citizens still use
it less than other age-groups. In 2024, 39,7% of adults aged 65 to 74 did not use any equipment or systems connected
to the internet (INE, 2024). Together with less educated individuals, older adults are the most excluded in terms of
digital access, skills and uses (Lapa & Vieira, 2019). According to a survey applied in Portugal in 2014, age and education
levels explained levels of health literacy, with older and less educated adults scoring lower on the index compared to
younger-age groups (Espanha and Avila, 2016). Similarly, the results of a survey applied in 2019-2021 (Arriaga et. al,
2022) found a that together, age, sex, economic capacity to pay for medical examinations, education levels and
professional status determine health literacy levels, with women, lower economic capacity and lower levels of
schooling, in older age-groups having lower health literacy.

196



Desafios da literacia na sociedade do século XXI

Hence, to counter this population group’s risk of exclusion from the benefits of digital health, digital inequalities should
be addressed and solutions aimed at improving digital health literacy levels should be promoted.

3. CONCLUSION

As digital technologies take hold of the health sector, digital literacy becomes essential to access health information
and make decisions regarding one’s health. The levels of digital health literacy are, thus, a pressing concern.
Considering the critical role digital literacy plays in health literacy, we argued that, to promote good digital health
literacy levels, it is necessary to address questions of access to digital technology and digital uses and skills. Due to
constant technological innovation and the new learnings and competences it requires, inequalities in terms of digital
knowledge and skills (the second-level divide) are the most pressing. However, access to digital technology is the first
prerequisite for digital competences to be developed and for making of an effective, goal-oriented, use of these
technologies. In Portugal, digital inequalities largely remain, and they are related to sociodemographic characteristics,
such as age, socioeconomic status and education levels, and health status. Older age, for instance, is related to lower
levels of digital skills and health literacy. Similarly, age has also been shown to predict levels of digital health literacy,
with older age being associated with lower digital health literacy levels. Hence, digital health poses a greater challenge
to older adults, who are at risk of exclusion from the digital transformation in health. Nevertheless, despite the
challenges, we have also shown that digital health has potential benefits to older adults. However, to guarantee that
these citizens can access the benefits of digital health technologies, it is necessary to promote good digital health
literacy levels among them.

By drawing attention to the problem of low digital health literacy levels among older adults, we hope that this article
alerts the need to empower older adults to be a part of the digital transformation in health. It argues that one way of
empowering older adults and bringing them on board of the digital transformation in health is by addressing low levels
of digital health literacy, and that, to do so, it is necessary to address digital inequalities, especially in terms of digital
knowledge and skills. Finally, as age is but one of the determinants of digital health literacy levels, exploring the role
played by other factors sociodemographic factors, such as economic status and education levels, can shed some light
on the underlying causes and help define solutions for achieving digital health equity. This essay provides insights for
future research and professional practice, by suggesting that, when looking for solutions for achieving digital health
equity, not only digital health literacy levels, but also inequalities in terms of access, skills and knowledge, and uses, as
well as sociodemographic determinants should be considered.
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