Family Medicine & Primary Care Review 2018; 20(3): 271–275 https://doi.org/10.5114/fmpcr.2018.78273
© Copyright by Wydawnictwo Continuo

Fostering digital literacy in the elderly as a means
to secure their health needs and human rights in the reality
of the twenty-first century
Robert Susło1, A, B, D–F, Mateusz Paplicki2, B, D, Karol Dopierała2, B, D,
Jarosław Drobnik1, A, D

ISSN 1734-3402, eISSN 2449-8580

REVIEWS

Gerontology Unit, Public Health Department, Health Sciences Faculty, Wrocław Medical University, Poland
Developmental Age Traumatology and Emergency Medicine Unit, General Medicine Department, Wrocław
Medical University, Poland
1
2

A – Study Design, B – Data Collection, C – Statistical Analysis, D – Data Interpretation, E – Manuscript Preparation, F – Literature
Search, G – Funds Collection
Summary The rights to life and health are basic human rights but, as life spans increase and societies age, these rights become increasingly difficult to secure. The number of people needing care, nursing, and medical treatment increases – and their expectations of
quality of life rise – faster than the available financial assets and workforce. The article aims at defining the influence of digital literacy
of patients and digital-based medical services availability on perspectives of fulfilling health-related needs specific for ageing societies.
A variety of information and communication technologies (ICT) solutions can deliver at least temporary relief to countries suffering
from these problems, assuming that the potential beneficiaries are able and willing to use such methods. It is thus worthwhile to foster
digital literacy, especially among middle-aged and older people. ICT-based solutions include a variety of more or less technologically
advanced, sophisticated, and easy-to-use services, many of which have been in operation and common use for decades, and are thus
ripe for medical application. Such technologies can create a highly complex system of interconnected electronic tools and information
systems operating on sensitive medical data that must remain confidential. These systems aim to increase patients’ medical safety and
maximize their quality of life, but they also pose serious threats to their privacy. Confidential data are protected by legal regulations,
including the recently introduced European General Data Protection Regulation (GDPR), but primary care physicians should not be discouraged by this from implementing ICT-based solutions into their practices, as they may significantly lessen their everyday workload.
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The human right to health
Article 25 of the 1948 Universal Declaration of Human
Rights states that every person has the right to a standard of
living adequate for health and well-being, including food, clothing, housing, medical care, and necessary social services, and
the right to security in the event of sickness, disability, old age,
or lack of livelihood in circumstances beyond his or her control.
Motherhood and childhood are entitled to special care and assistance [1]. The 1950 European Convention on Human Rights
does not directly refer to health, but article 2 enforces protection of the human right to life [2]; however, the European Court
of Human Rights has pointed out in several rulings that this article can be violated by a systemic or structure-based lack of
access to health care of reasonable quality to individuals [3].
The European Union’s Charter of Fundamental Rights, which
was published in 2000 and came into force in 2009, provides
safeguards for both the right to life (article 2) and guarantees for
health, encompassing the right to access preventive health care
and the right to benefit from medical treatment under the conditions established by national laws and practices (article 35),
as well as the right to work under conditions that respect the
health, safety, and dignity of both adult workers (article 31)

and younger working people (article 32) [4]. The article aims at
defining the influence of digital literacy of patients and digital-based medical services availability on perspectives of fulfilling
health-related needs specific for ageing societies.

Health needs in aging societies
According to the Constitution of World Health Organization
(WHO) “health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity” while “the enjoyment of the highest attainable standard
of health is one of the fundamental rights of every human being
without distinction of race, religion, political belief, economic
or social condition” [5]. Unmet health needs are often matched
with patients’ strong desire for their fulfillment, especially in
dependent old patients [6]. The number of older community-dwelling individuals is on the rise in developed countries,
and an increasing number of these are housebound because
of functional impairments that preventing them from leaving
their homes; some are partly housebound and are capable of
leaving home only with assistance. In the United States in 2011,
it has been estimated that 5.6% of the elderly population fall
into this category [7], which corresponds to 3.6 million people
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who need home-based care, as they suffer from multiple coexisting illnesses of both medical and psychiatric nature more
often than the general elderly population. These conditions
typically include metabolic, cardiovascular, cerebrovascular,
and musculoskeletal diseases, cognitive impairment, dementia,
and depression [8]. This group has special needs resulting from
its sociodemographic characteristics, living environment barriers, and coexisting chronic diseases, which translates into an increased use of health care and social services [9], and a greater
burden on informal caregivers [10]. The generally accepted
solution to this is to develop various forms of home respite
services to alleviate the load and stress on informal caregivers
[11], although the objective evidence for the positive effects of
such services is considered limited and weak by some studies
[12]. Informal caregivers generally appreciate any form of support and respite care, especially that which provides them with
some time off, but they also seek communication with other informal caregivers and information from professional caregivers.
However, the scope of the desired support varies widely, and
depends on the individual caregiver and care recipient, on the
specifics of the caregiving situation, and on the formal or institutional environment [13]. The need to increase the quantity,
quality, and flexibility of support and respite services is stressed
by informal caregivers [14]. The true extent of the demand for
support and respite services is hidden, as many informal caregivers do not readily ask for these, despite the fact that they
objectively need them [15].
The other side of the coin is that attitudes are changing towards aging processes, old-age lifestyles, and the behaviors presented by comparably healthy retired people of both sexes, even
in the oldest age groups – including the changing demand for
medical services [16]. The desire to stay healthy, even towards
the end of life, without giving up on plans, is consistent with
increasing life expectancies [17]. As both the chance of reaching old age and health in old age are largely predetermined by
genetic predispositions and modifiable factors, such as environment and lifestyle, with proper public health policy, the onset of
age-related physical and intellectual deterioration can be significantly delayed and managed – a feat which will in the coming decades seriously involve the activities of primary care physicians
[18]. Japan presents a good example of the changes expected
to arrive in Europe with increased average lifespan and declining birth rates. Population aging in Japan has reached an extent
unknown in any other society: by 2013, 25% of the population
were 65 years or older, and 12% were 75 years or older; Japanese
society continues to age and by 2060, these percentages are expected to reach 40% and 27%, respectively [19].
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Digital literacy
Electronic medical services are being more widely introduced in developed countries. Interaction with information systems can be difficult for many older people, many of whom lack
digital literacy, which is defined as possessing the general competences that allow interaction with information systems. On
the other hand, medical literacy refers to a background level of
basic medical knowledge allowing the use of medical resources
in a meaningful and effective way. Such resources now include
not only printed materials but increasingly websites, e-mails,
electronic messages, computer files in different formats on different media or online, electronic medical records (EMR), and
other remote databases [20]. A person’s level of digital literacy
is inversely linked with their level of anxiety around tools and
services based on information technologies [21]. There is a direct link between the frequency of contact with information and
communication technology (ICT) and positive attitudes towards
ICT, including decreasing anxiety, though this has been clearly
demonstrated only in men [22]. Elderly people’s attitudes towards ICT also seem to be modifiable, although they are com-

monly believed to have more negative attitudes toward ICT than
younger people: they feel on average less comfort, efficacy, and
control over ICT tools and services, but their attitudes toward
technology improve with experience, as in others [23], even after two weeks of training [24]. However, this does not change
the general observation that, on average with increasing age of
ICT users, response time becomes longer, the number of errors
rises, and the subjective perception of fatigue and of the difficulty of the tasks increases [25]. Other user-independent phenomena, such as the unexpected crashes and slowdowns which
are common with ICT tools and services, often cause significant
additional burden to elderly users [26]. It was confirmed that
also in Poland, on average, the older the person the less likely
he or she is to search the Internet for medical knowledge [27].
As health literacy and digital literacy are increasing closely
linked in modern societies, a lack of digital literacy should be
considered an important factor discriminating against access
to medical services in the modern world; interestingly, this can
work both ways, as elderly people with low health literacy are
generally less likely to use and benefit from electronic medical
resources [20]. To make decisions concerning health, people
now need increasing amounts of information and, as access to
health information is provided largely through various ICT systems, especially internet-based services, they thus require skills
such as the ability to search, evaluate, and employ information
acquired online [28]. Medical education is increasingly provided
in the form of multimedia, which has been demonstrated to be
more effective not only than no education at all, but also than
the standard clinical care education provided by health professionals, as medical personnel members tend to be overloaded
with work and often lack the time for the prolonged interaction
with patients needed for proper education [29].

Digital-based medical services
With the aging of society, medical services are supposed
to be adjusted and the paradigm of health care provision is expected to change from hospital-centered medical care oriented
towards healing to community-rooted medical care aiming at
both healing and support [19]. Providing care to an increasingly
large dependent aged population increases the societal burden,
calling for new solutions to avoid structural and systemic collapse as a result of increased lifespans [30]. Modern technologies can be used to a wide variety of ends, including the delivery
of education and shaping behavioral skills, and these ends can
be achieved by enhancing communication between patients
and health professionals; maximizing patients’ motivation, individual self-management, efficacy, organization, and adherence
in intervention-demanded activities, especially by using reminders and providing feedback on progress; facilitating the management and self-monitoring of health condition and disease by the
patient; providing the patient with education on the condition
or disease, its prevention, monitoring, and treatment; supporting adherence to medical procedures, particularly by using reminders; providing the patient with the opportunity to communicate with other patients with similar conditions, especially via
electronic discussion boards or peer-to-peer networks; supporting the process of proper informed decision making for both
patients and their caregivers; and collecting or capturing data
originating from both the patients and their caregivers [31].
Modern technologies allow for the delivery of medical interventions in many ways, particularly using older mobile phones;
software-enhanced and internet-enabled smartphones; other
internet accessing devices such as personal computers (PC),
portable computers, and tablets [31]. Some technologies seem
to be more easily introducible than others: for example, mobile
phones have been in wide use for over two decades, and their
Short Message Service (SMS) and Multimedia Message Service
(MMS) facilities do not require high levels of digital literacy; they
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location; medical advice and consulting; automated diagnosis
support; remote diagnosis; intervention guidance and remote
treatment; and documenting [39].

Medical data security
The recently introduced European General Data Protection
Regulation (GDPR) [40] requires that providers of care and medical services implement strict data privacy protection and patient
consent procedures; that they use means of control for collecting, accessing, and sharing data; and that they ensure broad acceptance of the privacy and security culture by all staff of medical facilities. At the same time, securing elderly patients’ health
needs increasingly relies on a multidimensional approach that
combines multiple services, engaging more medical, care, support, and technical staff from different facilities, and employing more data-dependent technical devices and information
systems; all this demands the rapid acquisition, exchange, integration, and sharing of the medical data of larger numbers of
patients, which means it becomes a complex, demanding task
to adequately preserve patients’ privacy and autonomy [41].
Although many modern medical technological solutions
foster elderly patients’ independence and self-reliance, there is
always a trade-off in the case of privacy and security. If modern
technology-supported care is to extend to cover an increasing
number of older people, it needs to continue to seek the optimal point of dynamic balance [42]. It needs to be stressed that
the actually achieved level of medical data security depends
not only on the built-in safeguards of the ICT systems but also
on the medical personnel and their steady efforts while operating those systems [43].

Guidelines for primary care physicians
Both the assets and resources of health care systems are
limited in an aging society. In order to utilize them optimally
in primary care practice, it is useful to actively seek new medical ICT solutions and incorporate them into existing systems in
medical facilities. It is also crucial to advise middle-aged and elderly patients, as well as their caretakers, of existing ICT-based
opportunities, to direct and encourage them to gain experience in using ICT services as early as possible in their lives,
so as to foster and sustain positive attitudes towards such services. It is important to start with technologies that are well accepted by patients, and then proceed to more advanced ones.
In introducing any new ICT solution, the primary care physician
needs to follow the applicable legal regulations on medical data
security and information confidentiality, and especially the newly introduced GDPR.
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are thus generally well-accepted by patients as a means of communications with both medical professionals and healthcare
institutions. Those services are cheaper than the alternatives,
such as postal reminders and phone calls [32], and more convenient for medical staff, as they allow a significant level of automation of the process of both sending and receiving messages,
thus proving effective both for health promotion and prevention
[33] and in the management of long-term health-related conditions and illnesses, such as obesity, diabetes, hypertension, and
asthma. SMS and MMS have proved to be more efficient than
e-mail prompts in ensuring patient compliance, for example in
the regular use of prescribed drugs, sending results of tests, or
attending scheduled visits [34].
Smartphones present some difficulties for older people
with vision impairments and psychomotor limitations, as they
require more accurate pointing with the fingers and their small
size can be difficult to operate. However, they are still very
promising tools, as they are internet-connected and software-enabled, which makes them flexible and allows them to be
used as a single means for communication, education, reminders, and feedback, leading to better control of chronic diseases
and resulting in better health outcomes [35]. Smartphones
and other wireless internet-enabled wearable electronic tools,
such as smartwatches and specialized trackers are equipped
with Global Positioning System (GPS) receivers, allowing their
location to be tracked; this can serve as a feasible assistive
technology for caregivers of patients with mental disturbances,
including the elderly suffering from dementia [36]. At present,
the distinction between larger smartphones and smaller tablets
is becoming blurred, it can be expected that the uses of tablets will also prove to be numerous, not only as they can serve
as a means of connection to medical information sources and
medical professionals, but also because they can help overcome
old-age physiological limitations, such as improving the reading
performance of low-vision patients. Unlike classic tools, the positive effects improve significantly with the users’ growing experience with them [37]. Previously employed technical solutions to
the low-vision problem have included handheld or static magnifying lenses, systems based on closed-circuit television (CCTV),
and head-mounted video magnifiers (low-vision enhancement
system, LVES), but as these operated on the basis of the object’s
view, rather than on the viewed object itself, they had numerous
limitations, including a restricted range of magnification [38].
These limitations are absent in the case of electronically generated images on tablets.
There are many portable, wearable, and even implantable
medical hardware and software solutions, with varying ranges
of ease of use, which have been developed to fulfill one or more
functions such as reminding; remote supervision; monitoring;
alarming; emergency contact; storing, aggregating, and sharing medical data locally or in the cloud; tracking and emergency

273

Family Medicine & Primary Care Review 2018; 20(3)

274

R. Susło et al. • Fostering digital literacy in the elderly as means to secure
8. Qiu W, Dean M, Liu T, et al. Physical and mental health of homebound older adults: an overlooked population. J Am Geriatr Soc 2010;
58(12): 2423–2428, doi: https://doi.org/10.1111/j.1532-5415.2010.03161.x.
9. Negrón-Blanco L, de Pedro-Cuesta J, Almazán J, et al. (DISCAP-ARAGON Research Group). Prevalence of and factors associated
with homebound status among adults in urban and rural Spanish populations. BMC Public Health 2016; 16: 574, doi: https://doi.
org/10.1186/s12889-016-3270-z.
10. Garcés J, Carretero S, Ródenas F, et al. The care of the informal caregiver’s burden by the Spanish public system of social welfare: a review. Arch Gerontol Geriatr 2010; 50(3): 250–253, doi: https://doi.org/10.1016/j.archger.2009.04.011.
11. Carretero S, Garcés J, Ródenas F. Evaluation of the home help service and its impact on the informal caregiver’s burden of dependent
elders. Int J Geriatr Psychiatry 2007; 22(8): 738–749, doi: https://doi.org/10.1002/gps.1733.
12. Shaw C, McNamara R, Abrams K, et al. Systematic review of respite care in the frail elderly. Health Technol Assess 2009; 13(20): 1–224,
doi: https://doi.org/10.3310/hta13200.
13. Koopmanschap M, van Exel N, van den Bos G, et al. The desire for support and respite care: preferences of Dutch informal caregivers.
Health Policy 2004; 68(3): 309–320, doi: https://doi.org/10.1016/j.healthpol.2003.10.002.
14. Jeon Y, Brodaty H, Chesterson J. Respite care for caregivers and people with severe mental illness: literature review. J Adv Nurs 2005;
49(3): 297–306, doi: https://doi.org/10.1111/j.1365-2648.2004.03287.x.
15. van Exel J, de Graaf G, Brouwer W. Give me a break! Informal caregiver attitudes towards respite care. Health Policy 2008; 88(1): 73–87,
doi: https://doi.org/10.1016/j.healthpol.2008.03.001.
16. Höpflinger F. Wandel des Alterns hin zu einer dynamischen Altersgesellschaft. Urologe 2015; 54(12): 1747–1752, doi: https://doi.
org/10.1007/s00120-015-4012-z (in German).
17. Arai H, Ouchi Y, Yokode M, et al. Toward the realization of a better aged society: messages from gerontology and geriatrics. Geriatr
Gerontol Int 2012; 12(1): 16–22, doi: https://doi.org/10.1111/j.1447-0594.2011.00776.x.
18. Brujbu I, Macovei L, Murariu R. The third age – a current issue for the family physician. Rev Med Chir Soc Med Nat Iasi 2013; 117(2):
495–502.
19. Arai H, Ouchi Y, Toba K, et al. Japan as the front-runner of super-aged societies: perspectives from medicine and medical care in Japan.
Geriatr Gerontol Int 2015; 15(6): 673–687, doi: https://doi.org/10.1111/ggi.12450.
20. Levy H, Janke A, Langa K. Health literacy and the digital divide among older Americans. J Gen Intern Med 2015; 30(3): 284–289, doi:
https://doi.org/10.1007/s11606-014-3069-5.
21. Lee C, Huang M. The influence of computer literacy and computer anxiety on computer self-efficacy: the moderating effect of gender.
Cyberpsychol Behav Soc Netw 2014; 17(3): 172–180, doi: https://doi.org/10.1089/cyber.2012.0029.
22. Broos A. Gender and information and communication technologies (ICT) anxiety: male self-assurance and female hesitation. Cyberpsychol Behav 2005; 8(1): 21–31, doi: https://doi.org/10.1089/cpb.2005.8.21.
23. Czaja S, Sharit J. Age differences in attitudes toward computers. J Gerontol B Psychol Sci Soc Sci 1998; 53(5): 329–340.
24. Jay G, Willis S. Influence of direct computer experience on older adults’ attitudes toward computers. J Gerontol 1992; 47(4): 250–257.
25. Czaja S, Sharit J. Age differences in the performance of computer-based work. Psychol Aging 1993; 8(1): 59–67.
26. Smith M, Conway F, Karsh B. Occupational stress in human computer interaction. Ind Health 1999; 37(2): 157–173.
27. Kardas G, Daszyńska A, Koziarska-Rościszewska M. The Internet as a source of health-related information among Internet users in the
Lodz region, Poland. Fam Med Prim Care Rev 2017; 19(3): 221–224, doi: https://doi.org/10.5114/fmpcr.2017.69278.
28. Car J, Lang B, Colledge A, et al. Interventions for enhancing consumers’ online health literacy. Cochrane Database Syst Rev 2011; 6:
CD007092, doi: https://doi.org/10.1002/14651858.CD007092.pub2.
29. Ciciriello S, Johnston R, Osborne R, et al. Multimedia educational interventions for consumers about prescribed and over-the-counter
medications. Cochrane Database Syst Rev 2013; 4: CD008416, doi: https://doi.org/10.1002/14651858.CD008416.pub2.
30. Stosberg M. The efforts for longevity: what maximum lifespan does society bear? Z Gerontol Geriatr 2003; 36(2): 89, doi: https://doi.
org/10.1007/s00391-003-0155-4.
31. Badawy S, Morrone K, Thompson A, et al. Computer and mobile technology interventions to promote medication adherence and
disease management in people with thalassemia. Cochrane Database Syst Rev 2017; 12: CD012900, doi: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC5978731/.
32. Gurol-Urganci I, de Jongh T, Vodopivec-Jamsek V, et al. Mobile phone messaging reminders for attendance at healthcare appointments. Cochrane Database Syst Rev 2013; 12: CD007458, doi: https://doi.org/10.1002/14651858.CD007458.pub3.
33. Vodopivec-Jamsek V, de Jongh T, Gurol-Urganci I, et al. Mobile phone messaging for preventive health care. Cochrane Database Syst
Rev 2012; 12: CD007457, doi: https://doi.org/10.1002/14651858.CD007457.pub2.
34. de Jongh T, Gurol-Urganci I, Vodopivec-Jamsek V, et al. Mobile phone messaging for facilitating self-management of long-term illnesses. Cochrane Database Syst Rev 2012; 12: CD007459 doi: https://doi.org/10.1002/14651858.CD007459.pub2.
35. Bonoto B, de Araújo V, Godói I, et al. Efficacy of mobile apps to support the care of patients with diabetes mellitus: a systematic review
and meta-analysis of randomized controlled trials. JMIR Mhealth Uhealth 2017; 5(3): e4, doi: https://doi.org/10.2196/mhealth.6309.
36. Landau R, Werner S. Ethical aspects of using GPS for tracking people with dementia: recommendations for practice. Int Psychogeriatr
2012; 24(3): 358–366, doi: https://doi.org/10.1017/S1041610211001888.
37. Morrice E, Johnson A, Marinier J, et al. Assessment of the Apple iPad as a low-vision reading aid. Eye (Lond) 2017; 31(6): 865–871, doi:
https://doi.org/10.1038/eye.2016.309.
38. Ortiz A, Chung S, Legge G, et al. Reading with a head-mounted video magnifier. Optom Vis Sci 1999; 76(11): 755–763.
39. Susło R, Drobnik J, Mastalerz-Migas A. Systemy zdalnej diagnostyki i monitoringu stanu zdrowia oraz medyczne testy domowe jako
środki umacniające podmiotową rolę pacjenta w starzejącym się społeczeństwie. Lek POZ 2017; 3(4): 269–274 (in Polish).
40. Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of natural persons with
regard to the processing of personal data and on the free movement of such data, and repealing Directive 95/46/EC (General Data
Protection Regulation) [cited 20.07.2018]. Available from URL: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:320
16R0679&from=EN.
41. Neame R. Privacy protection for personal health information and shared care records. Inform Prim Care 2014; 21(2): 84–91, doi:
https://doi.org/10.14236/jhi.v21i2.55.
42. Susło R, Paplicki M, Wróblewska I, et al. Modern technologies serving health safety of old people. In: Jakubaszko J, ed. Postępy medycyny ratunkowej 2018. Wrocław: SR-Poligrafia; 2018: 145–157.
43. Susło R, Trnka J, Drobnik J. Current threats to medical data security in family doctors’ practices. Fam Med Prim Care Rev 2017; 19(3):
313–318, doi: http://doi.org/10.5114/fmpcr.2017.69297.

R. Susło et al. • Fostering digital literacy in the elderly as means to secure

275

Tables: 0
Figures: 0
References: 43
Received: 07.08.2018
Reviewed: 08.08.2018
Accepted: 27.08.2018

Family Medicine & Primary Care Review 2018; 20(3)

Address for correspondence:
Robert Susło, MD, PhD
Zakład Gerontologii
Katedra Zdrowia Publicznego UM
ul. Bartla 5
51-618 Wrocław
Polska
Tel.: +48 71 347-90-29
E-mail: robertsuslo@gmail.com

