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The recent COVID-19 pandemic has led to a sudden increase in the speed of the dig-
itization process, which has affected several areas of life (public administration, schools, 
universities, and healthcare, and extending to so-called “digital citizenship”). The digiti-
zation processes that spread during the COVID-19 pandemic have been defined as “emer-
gency processes” as they were created to meet the time-sensitive need for communication, 
learning, and care in the most acute phases of the pandemic [1–4]. On the one hand, this 
sudden acceleration has not always made it possible to consider every factor necessary for 
the diffusion of digitization (for example, the training of operators and other people in-
volved, reflection on infrastructural aspects and technological resources, and reflection on 
how to guarantee equal access opportunities for people with disabilities). On the other 
hand, it has enabled some processes to be activated, and allows us to reflect on the 
strengths and possible critical points of some experiences [1–4]. 

The acceleration of telemedicine diffusion has also occurred in the health field, a pro-
cess that had already begun to consolidate over time. The pandemic emergency has ena-
bled the activation of some processes and the consolidation of some experiences. In this 
article, we will specifically reflect on experiences of using the tools and methods of tele-
medicine in people with disabilities and in elderly people. We deem it appropriate to ad-
dress this area while considering that this can be synthetically described by the so-called 
“digital paradox”. Regarding the digital paradox and the paradox of telemedicine, ad-
vances in this field represent a good opportunity, in a healthcare context, to enable the 
use of services/processes/products and information by people with disabilities (as well as 
elderly people in fragile condition, people in advanced stages of life, and people who re-
side far from healthcare services). However, if we do not adequately consider all the ele-
ments and variables that can influence the use of and access to these processes, products 
and telemedicine environments, it is precisely the people who would benefit most from 
these services who run the greatest risk of exclusion. 

In this editorial, we will therefore address these issues, reflecting on some questions 
about equal access and inclusion opportunities and using key words that pertain to these 
issues. We will begin with some general definitions, which will serve as a general back-
ground. 

The first group of keywords concerns the health sector and terms used in the field of 
telemedicine, including the concepts of telehealth and e-health. 

The second group of keywords concerns specific constructs in the field of disability 
and the concept of disability itself. We will provide insight into the concepts of assistive 
technologies, reasonable accommodation, and Design for All, with a focus on the two de-
velopmental trajectories of “disability with aging” (people who encounter disabling 
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conditions in the most advanced stages of life due to pathologies linked to age) and “aging 
with disability” (which refers to people who became aware of their disabling conditions 
in the initial stages of life, and are now able to live longer due to an increase in life expec-
tancy) [5]. 

We will then reflect on a third group of terms, which concerns the digital knowledge 
and/or skills necessary to use the tools and methods of telemedicine, as well as the infra-
structure (availability of the network connection) and the necessary devices (computers, 
tablets, smartphones, and other specific tools). 

The definition of telemedicine has developed over time from its first reference in 1970 
[6,7] to the proposal made by the World Health Organization (WHO). In the late 1990s [8], 
WHO defined telemedicine as a “provision of health services in which distance is a critical 
factor, in which all health professionals use digital technologies for the exchange of valid 
information for the diagnosis, treatment and prevention of disorders and damages, for 
research, evaluation and for the development of continuing education of health profes-
sionals, all with the aim of promoting the advancement of individual and community 
health” [8]. More recently, telemedicine has been described as “that branch of medicine 
that makes use of technological tools for the diagnosis and treatment of patients re-
motely”. Although it is sometimes considered a sort of synonym, the term telehealth refers 
to a specific area of telemedicine, relating to a set of services that can provide remote 
healthcare. E-health, on the other hand, refers to the broader concept of the general use of 
technologies in a healthcare context, even when a clinical professional figure is not neces-
sarily present. Since the 1990s, this term has been used to describe the use of technologies 
and the Internet to improve or allow access to knowledge and services in the health sector. 
Today this concept has been further extended to include the experiences of all the “actors” 
involved, as well as all the services/products/processes/infrastructures related to digitiza-
tion in the health sector. Therefore, in this work, we will also focus on equal access oppor-
tunities for people with disabilities and for elderly people to both the tools and processes 
of telemedicine, but also to the more general field of e-health. 

Regarding the second group of keywords, these relate to reflection on the current 
concept of disability, a concept that has taken on different meanings, both over time and 
through different approaches and conceptual models. Currently the concept of disability 
is associated with a dynamic and procedural vision [9–11], a dynamic process that con-
cerns the interaction of a person, his/her health, and environmental factors. When the in-
teraction of a person, their characteristics, and a supportive and barrier-free environment 
occurs, the person is enabled and supported; when this interaction occurs in an environ-
ment that is not supportive and when barriers overcome supports, the person undergoes 
a negative process of disabling. This vision of disability implies a universal process that 
could concern anyone, as anyone could be “disabled” if placed in an environment that is 
not adequately supportive and/or in which there are barriers and obstacles. Although this 
concept implies a dimensional and procedural vision, we believe it appropriate to note 
that sometimes, it becomes necessary to support a categorical and dichotomous vision in 
the field of disability, on the basis of which some people are “categorized” as having dis-
abilities. How does one apply these concepts to the field of telemedicine and ensure that 
the interaction between the person and the virtual environment of telemedicine is virtu-
ous and non-disabling? The UN Convention on the Rights of Persons with Disabilities 
offers possibilities for reflection, particularly by focusing on concepts/issues that are rele-
vant in the field of e-health and telemedicine: the concepts of reasonable accommodation 
and Design for All. Let us begin by defining these two concepts, which are well described 
in article one of the aforementioned Convention [12]. 

The concept of reasonable accommodation refers to “all necessary and appropriate 
modifications and adjustments not imposing a disproportionate, undue burden, where 
needed, in a particular case, to ensure to persons with disabilities the participation and 
inclusion and exercise on an equality with all others of all human and fundamental 
rights”. Thus, the concept of reasonable accommodation refers to this set of 
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personalization tools or technologies that every person with disabilities has the right to 
use in order to participate and to be included/to access to environments, processes, prod-
ucts, places, communication tools, and content. An example of reasonable accommodation 
is an expanded keyboard, which can facilitate the use of computers for those who have 
difficulty with fine motor skills that would limit their ability to use other keyboards. The 
concept of reasonable accommodation implies that the person can use personalization 
tools/strategies and elements of assistive technology to use a product, a process, or an 
environment. Sometimes the person uses their own tools and strategies; other times, ac-
cording to article one of the UN Convention, they can use tools and strategies that are 
already available in the environment. 

Relating this concept to the field of medicine and telemedicine, an interesting exam-
ple of reasonable accommodation is the use of a braille display or the use of a screen reader 
to read text through speech synthesis (software that transforms digital text into audio). 
Both of these examples of reasonable accommodation may enable person access to digital 
medical reports that are provided in PDF format. In the absence of a braille bar, speech 
synthesis, and/or a screen reader, a person with severe visual impairment could not access 
such reports. 

The second principle is that of Design for All, or Universal Design. This refers to an 
even broader vision than the previous one whereby products, environments, programs, 
and services are designed to be usable/enjoyed by all people, to the greatest extent possi-
ble, without the need for further adaptations or specialized planning. In the UN Conven-
tion on the Rights of Persons with Disabilities, it is explicitly stated that in the concept of 
Universal Design, or Design for All, products, environments, programs, and services must 
be designed to be used by and accessible to people with disabilities whose characteristics 
differ; therefore, these services must be designed to be usable by everyone. In the past, 
there was a different vision of design, based on the idea of an “average user”, while today, 
we consider the so-called “extended user”, which can involve much internal heterogene-
ity. If we relate this principle to the field of medicine and telemedicine, the use of the 
Universal Design approach implies that processes, products, environments, or infor-
mation in the digital environment must be designed while considering the extreme heter-
ogeneity of possible users and made accessible to the greatest extent possible. Article one 
of the UN Convention on the Rights of Persons with Disabilities also highlights that the 
concepts of Design for All and reasonable accommodation are not mutually exclusive; 
rather, they must be integrated, because Universal Design does not exclude the possibility 
that each individual person may require further reasonable accommodation to take ad-
vantage of these specific elements. So, relating these two concepts to the context of tele-
medicine and e-health, Universal Design implies the design of platforms, services, tools, 
environments, products, and information that can be used by people who are very differ-
ent from each other, and which must therefore be designed to be accessible to and usable 
for each individual by taking into account these great individual differences; however, 
this does not exclude that each person may also require the integration of further elements 
of reasonable accommodation or other technologies with the previous ones. 

Returning specifically to the topic of telemedicine and e-health, those who design 
tools, processes, products, and information in this area should consider that users can be 
very different from each other. Therefore, people may differ in their need for tools and 
assistive technologies; with respect to their sensory, perceptive, and cognitive character-
istics; and with respect to their previous use of similar instruments. Additionally, 
healthcare professionals who use the tools and methods of telemedicine and e-health 
should be aware of these great individual differences and of any need for personalization 
and/or assistive technologies to allow every individual to benefit from these processes, 
tools, products, and information. Finally, users of the tools and methods of telemedicine 
should be given the opportunity to use these processes, tools, products, and information 
through the availability of assistive technology tools. 
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Therefore, the concepts of reasonable accommodation and Design for All are strategic 
in the organization of telemedicine interventions, since their accessibility is strongly 
linked to the reflections that have already been made in the planning phase, which should 
have been based on the principles of Design for All; however, it is also necessary to con-
sider the possibility that a person with disabilities might integrate other personal assistive 
technologies. An equally important aspect to note is that people with disabilities can also 
be present among health professionals, and usability and personalization accommoda-
tions should also be afforded to health professionals themselves. 

We intend to propose some reflections concerning a third area, and we will focus on 
keywords relating to the digital knowledge and/or skills necessary to use the tools and 
methods of telemedicine, as well as the infrastructures (availability of network) and the 
necessary devices (computers, tablets, smartphones, and other specific tools). 

Therefore, considering the needs of the health professionals and users of processes, 
tools, products, and information, another particularly relevant concept is that of digital 
literacy. This refers to the set of preliminary and basic knowledge/skills necessary to use 
digital technologies at a basic level; these same skills and prior knowledge underlie the 
acquisition of more sophisticated skills. The concept of digital literacy in the context of 
telemedicine and e-health assumes considerable importance regarding users (patients and 
formal and informal caregivers), as well as healthcare operators and professionals who 
are not only users of the telemedicine system, but also use this telemedicine system to 
carry out their clinical/professional activity. The concept of digital literacy is quite inter-
esting as it allows us to think about the “digital gap” and “digital divide”, and to make a 
distinction between so-called digital natives (the young regenerations who were born in 
a period of digital technology) and so-called digital immigrants (the previous generations 
for whom technology was developed at a more advanced stage of life and for whom there 
has been subsequent learning) [13]. This discourse is relevant not only to users of telemed-
icine and e-health, but also to professionals who could be digital immigrants rather than 
digital natives. 

This distinction is particularly relevant as some people may have previous digital 
literacy due to being “digital natives”, while others may be “digital immigrants”, and 
therefore, may not yet have developed the basic skills or knowledge to use digital tech-
nologies [13]. However, both groups of people may find themselves in a position in which 
they must use digital technologies in a telemedicine or e-health process/service, either as 
healthcare professionals or as users. The topic of digital literacy therefore raises questions 
regarding which basic skills may already be present and which must be shared and taught 
to allow access to telemedicine and e-health processes/services. Other questions concern 
whether digital literacy is enough; therefore, basic skills and knowledge or more ad-
vanced skills are required to use telemedicine services and processes. These questions 
could be even more relevant when referring to healthcare professionals who must use 
telemedicine tools and processes and digital technologies in their clinical and professional 
roles. These aspects therefore highlight the importance of awareness-raising training in-
terventions to provide the necessary basic skills and knowledge to users of telemedicine 
services and healthcare professionals. 

These aspects are all crucial for elderly people, because it should not be assumed that 
they have digital literacy, and specific training programs are needed to support them in 
accessing to newer devices, tools, and instruments. A separate discussion should be car-
ried out for people with disabilities, however, as they may already have previous experi-
ence of using technology in the context of the described assistive technologies; therefore, 
they could be more familiar with digital technologies thanks to previous use and famil-
iarization. With the extensive use of digital technologies in the different phases of the 
COVID-19 pandemic, for example, people with disabilities may have had an advantage 
over others with less experience in the use of digital technologies and less digital literacy. 
Again, it should be noted that this hypothetical advantage of people with disabilities may 
not be generalizable, and there may not be an advantage for people with disabilities in 
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more advanced stages of life. As such, there could be differences between people who 
have previously used digital technology and those who have not. From this point of view, 
it may also be useful to remember the two possible trajectories in the relationship between 
disability and aging: “disability with aging” (people who encounter disabling conditions 
in the most advanced stages of life due to pathologies linked to age who are unlikely to 
have been previously exposed to the use of technologies, assistive technology tools, or 
digital technologies) and “aging with disability” (which refers to people who have become 
aware of their disabling conditions in the initial stages of life, and are now are able to live 
longer due to increased life expectancy) [5,14–16]. 

Taking into consideration experience with digital technologies and digital literacy, 
the second trajectory may be more advantageous than the use of e-health technologies and 
telemedicine, precisely because these people have certain familiarity with technologies in 
general and digital technologies specifically. 

Having made these clarifications, it is important to be able to consider the theme of 
accessibility together with the theme of digital literacy, and therefore, of familiarization 
and digital literacy. This concerns all people involved in telemedicine and who may have 
previously acquired familiarization and digital literacy (both users and operators), but 
considers that the concept of digital literacy implies basic competence which may not nec-
essarily be sufficient for using digital tools appropriately. One could therefore ask what 
level of competence is necessary for patients using telemedicine tools, and what level is 
necessary for those who use them in a professional context such as telemedicine profes-
sionals. 

For this reason, it is important not only to evaluate digital literacy, but also to under-
stand exactly what specific level of digital competence is necessary for each of the actors 
involved, and how they can make adequate use of the tools, processes, and environments 
and avoid finding themselves in difficult conditions. A further important distinction is 
that even for those who are considered “digital natives”, it is important to evaluate their 
digital literacy and to assess their digital competence, knowledge, and ability required in 
the flow of specific situations; this is because sometimes, the existing skills may not be 
sufficient for more complex tasks which involve the use of specific areas of digital tech-
nologies. Therefore, paradoxically, even digital natives themselves may need to refine 
their knowledge, and it would be useful to assess their starting level in specific knowledge 
and skills. 

Finally, we deem it useful to briefly focus on the infrastructures (availability of the 
network connection) and the necessary devices (computers, tablets, smartphones, and 
other specific tools) to enable the use of telemedicine tools and interventions. The recent 
COVID-19 pandemic has enabled us to reflect on this, with reference to similar areas in 
which the massive and sudden use of infrastructures has been necessary; we refer, in par-
ticular, to distance learning in school and university contexts and experiences of using 
digital platforms in the workplace, in so-called “smart working”. In both areas, critical 
infrastructural issues emerged with marked differences in the area and socio-economic 
differences both in terms of the availability of the network connection and in terms of the 
availability of necessary devices [2–4]. 

In this editorial, we aimed to reflect on telemedicine with reference guaranteeing 
equal access and usability opportunities for people with disabilities and for elderly peo-
ple. We discussed certain principles and levels of analysis and intervention that may be 
useful in preventing the occurrence of the feared digital paradox; according to this para-
dox, in the absence of adequate planning and management of the variables that affect 
equal access potential, individuals who would benefit the most from telemedicine and 
telehealth are those who could be left out. We have therefore summarized some general 
principles that reflect the need to consider the structural and infrastructural aspects, the 
basic and advanced knowledge and skills necessary to use telemedicine, and the necessary 
adaptations in the design and use phases (particularly for people with disabilities and 
elderly people) while accounting for the extreme heterogeneity of possible users. We also 
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note the importance of considering the needs and specificities of all the actors involved, 
particularly health professionals, as well as formal and informal caregivers. 

Author Contributions: Conceptualization, D.R.P. and R.P.; methodology, D.R.P. and R.P.; writ-
ing—original draft preparation, D.R.P. and R.P.; writing—review and editing, D.R.P., R.P., L.G., 
R.B., G.P.C., M.P. All authors have read and agreed to the published version of the manuscript. 

Funding: This paper was done within the Project “Implicazioni dell’insorgenza della disabilità in 
età adulta/Implications of the onset of visual impairments in adulthood”, a project founded by IER-
FOP. The research group is composed by IERFOP and a research group from the Department of 
Education, Psychology and Philosophy of the University of Cagliari, Italy. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 
1. Petretto, D.R.; Pili, R. Ageing and COVID-19: What is the role for elderly people? Geriatrics 2020, 5, 25. 
2. Petretto, D.R.; Masala, I.; Masala, C. Special educational needs, distance learning, inclusion and COVID-19. Educ. Sci. 2020, 10, 

154. 
3. Petretto, D.R.; Carta, S.M.; Cataudella, S.; Masala, I.; Mascia, M.L.; Penna, M.P.; Piras, P.; Pistis, I.; Masala, C. The Use of Distance 

Learning and E-learning in Students with Learning Disabilities: A Review on the Effects and some Hint of Analysis on the Use 
during COVID-19 Outbreak. Clin. Pr. Epidemiol. Ment. Health 2021, 17, 92–102. https://doi.org/10.2174/1745017902117010092. 

4. Petretto, D.; Carta, S.; Cataudella, S.; Masala, I.; Mascia, M.; Penna, M.; Piras, P.; Pistis, I.; Masala, C. Some Lessons Learned in 
the Use of Distance Learning with Students with Special Educational Needs during COVID-19 Outbreak. Educ. Sci. 2021, 11, 
108. https://doi.org/10.3390/educsci11030108. 

5. Petretto, D.R.; Pili, R. Ageing and Disability According to the Perspective of Clinical Psychology of Disability. Geriatrics 2022, 7, 
55. https://doi.org/10.3390/geriatrics7030055. 

6. Murphy, R.L.; Barber, D.; Broadhurst, A.; Bird, K.T. Microwave transmission of chest roentgenograms. Am. Rev. Respir. Dis. 
1970, 102, 771–777. 

7. Murphy, R.L.; Fitzpatrick, T.B.; Haynes, H.A.; Bird, K.T.; Sheridan, T.B. Accuracy of dermatologic diagnosis by television. Arch. 
Dermatol. 1972, 105, 833–835. 

8. WHO. A Health Telematics Policy in Support of WHO's Health-for-All Strategy for Global Health Development: Report of the WHO 
Group Consultation on Health Telematics, 11–16 December; World Health Organization: Geneva, Switzerland, 1997. 

9. Masala, C.; Petretto, D.R. From disablement to enablement: Conceptual models of disability in the 20th century. Disabil. Rehabil. 
2008, 30, 1233–1244. https://doi.org/10.1080/09638280701602418. 

10. Petretto, D.R.; Vinci, S.; Todde, I.P.; Piras, P.; Pistis, P.; Masala, C. Conceptual Models of Disability and Their Role in the Dai-ly 
Routine of Clinical Rehabilitation. Sciences 2017, 2, 75–81. 

11. WHO. International Classification of Functioning, Disability and Health (ICF); World Health Organization, Geneva, 2001. 
12. United Nation. Convention on Convention on the Rights of Persons with Disabilities (CRPD). 2006. Available online: 

https://www.un.org/development/desa/disabilities/convention-on-the-rights-of-persons-with-disabilities.html (accessed on 29 
December 2022). 

13. Prensky, M. Digital Natives, Digital Immigrants Part 1. Horizon 2001, 9, 1–6. https://doi.org/10.1108/10748120110424816. 
14. Pili, R.; Petretto, D.R. Longevità, invecchiamento e benessere. In Sfide Presenti e Future; Edizioni Aracne: Roma, Italy, 2020. 
15. Petretto, D.R.; Pili, R. Longevity. In Lifestyles and Eating: The Importance of Education; Unica Press: Cagliari, Italy, 2021. 
16. Pili, R.; Gaviano, L.; Pili, L.; Petretto, D.R. Ageing and Spinal cord injury: Some issues of analysis. Curr. Gerontol. Geriatr. Res. 

2018, 2018, 4017858. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 
people or property resulting from any ideas, methods, instructions or products referred to in the content. 


